ULUSAL
MOLEKULER BIYOLOII

VE BIYOTEKNOLOJI
KONGRESI

www.biyoloji.gen.tr
21 - 24 AQustos 2015

OZET KITAPCIGI

Bilime Hizmet...
Aragtirmaya Hizmet...




KONGRE ORGANIZASYONU

Kongre Baskani

Prof. Dr. Sezai TURKEL, Uludag Universitesi

Kongre Koordinatorii ve Diizenleme Kurulu Baskani

Prof. Dr. Mehmet KARATAS, Konya Necmettin Erbakan Universitesi

Diizenleme Kurulu Baskan Yardimcisi

Dr. Bugrahan EMSEN, Karamanoglu Mehmetbey Universitesi

Sekreterler

Ars. Gor. Hicret Ash TIGIL, Karamanoglu Mehmetbey Universitesi
Deniz CAN, Nobel Bilim ve Arastirma Merkezi



BILIM KURULU

Prof. Dr. Abdul Razaque MEMON
Prof. Dr. Ahmet KOC

Prof. Dr. Ali Osman BELDUZ
Prof. Dr. Aynur BASALP

Prof. Dr. Bahattin TANYOLAC
Prof. Dr. Burhan ARIKAN

Prof. Dr. Cumhur COKMUS
Prof. Dr. Dilek TURGUT BALIK
Prof. Dr. Ece TURHAN

Prof. Dr. Ekrem ATALAN

Prof. Dr. Feray KOCKAR

Prof. Dr. Fevzi BARDAKCI
Prof. Dr. Figen ERTAN

Prof. Dr. Giileray AGAR

Prof. Dr. Hatice GULEN

Prof. Dr. Isa GOKCE

Prof. Dr. Ismail KOCACALISKAN
Prof. Dr. Kamil HALILOGLU
Prof. Dr. Kasim BAJROVIC
Prof. Dr. Kemal BUYUKGUZEL
Prof. Dr. Kemal GUVEN

Prof. Dr. Leyla ACIK

Prof. Dr. Medine GULLUCE
Prof. Dr. Mehmet INAN

Prof. Dr. Mehmet KARATAS
Prof. Dr. Muhsin KONUK

Prof. Dr. Naci DEGERLI

Prof. Dr. Nermin GOZUKIRMIZI
Prof. Dr. Sezai TURKEL

Prof. Dr. Sezen ARAT

Prof. Dr. Yiiksel BOLEK

Prof. Dr. Zeki KAYA

Prof. Dr. Zihni DEMIRBAG
Dog. Dr. Atilla KARSI

Dog¢. Dr. Emine Selcen DARCIN
Dog. Dr. Fatih Ali CANLI

Dog. Dr. Hanife GENC

Dog. Dr. Hasan TURKEZ

Dog. Dr. Muhammad AASIM
Dog. Dr. Turgay UNVER

Doc. Dr. Zahid IQBAL

Uluslararasi Saraybosna Universitesi
Izmir Yiiksek Teknoloji Enstitiisii
Karadeniz Teknik Universitesi
Mehmet Akif Ersoy Universitesi

Ege Universitesi

Cukurova Universitesi

Ankara Universitesi

Yildiz Teknik Universitesi

Eskisehir Osmangazi Universitesi
Inénii Universitesi

Balikesir Universitesi

Adnan Menderes Universitesi
Trakya Universitesi

Atatiirk Universitesi

Uludag Universitesi

Gaziosmanpasa Universitesi

Yildiz Teknik Universitesi

Atatiirk Universitesi

Uluslararasi Saraybosna Universitesi
Biilent Ecevit Universitesi

Dicle Universitesi

Gazi Universitesi

Atatiirk Universitesi

Akdeniz Universitesi

Necmettin Erbakan Universitesi
Uskiidar Universitesi

Cumbhuriyet Universitesi

Istanbul Universitesi

Uludag Universitesi

Namik Kemal Universitesi
Kahramanmaras Siit¢ii imam Universitesi
Orta Dogu Teknik Universitesi
Karadeniz Teknik Universitesi
Mississippi State Universitesi
Bilecik Seyh Edebali Universitesi
Siileyman Demirel Universitesi
Canakkale Onsekiz Mart Universitesi
Erzurum Teknik Universitesi
Karamanoglu Mehmetbey Universitesi
Cankir Karatekin Universitesi

Isra Universitesi



SOZLU BILDIRI

OZETLERI




Staphylococcus aureus’da Metisilin Direncinin Genotipik Yontemlerle Belirlenmesi

Abdullah Kiran?, Recep Arslan?

'Manisa Celal Bayar Universitesi Saruhanli Meslek Yiiksekokulu, Manisa.

abdullah.kiran@cbu.edu.tr

Ozet

Metisilin direngli Staphylococcus aureus’lar énemli patojen bakterilerdir. Ozellikle yogun bakim iinitelerindeki
hastalarda ciddi saglik problemlerinde etkendirler. Tiirkiye ve diinyada yogun bakim iinitelerindeki direnci diismiis
hastalarda 6liimlere neden olabilmektedirler. Metisilin gibi gii¢lii antibiyotiklere direng gelistirdiklerinden dolay1
tedavi zorluklar1 vardir ve kontrol altinda tutulmalar1 gerekir. Ayrica ¢oklu antibiyotik direncinin diger bakterilere
de aktarilmasinda etken ajan bakteriler olduklar: diigiiniilmektedir. Bunlar salginlara neden olmaktadir. Bu yiizden
epidemiyolojik takip gereklidir. Molekiiler tiplendirme ydntemleri suslar arasindaki klonal iliskinin ortaya
konulmasi yaninda herhangi bir toplum, bolge, iilke veya diinya genelindeki yaygin genotipik klonlarin dagilimi
hakkinda da oldukca yararli bilgiler sunmaktadir. MRSA suslarinin saptamasinda mecA geninin varliginm
gostermeye yonelik PZR bazli genotipik yontemler tercih edilir. Ciinkii homojen ve heterojen direncin ortaya
¢ikarilmasinda duyarlilik ve ozgilligii %100’diir. mecA geninin varhigini gostermeye dayanan genotipik
yontemler metisilin direncinin belirlenmesinde altin standart olarak kabul edilmektedir. PZR ise daha az DNA ile
calisilmasi ve uygulama kolayligi agisindan hibridizasyona gore tercih edilmektedir. PZR sonucunda agaroz jel
elektroforezinde 1.8 kilobazlik {iriin band1 goriilen izolatlar mecA ydniiyle pozitif olarak degerlendirilmistir.

Anahtar Kelimeler: Metisilin direnci, Staphylococcus aureus, mecA geni.

Determination of Meticillin Resistance of Staphylococcus aureus by Genotypic Methods

Abstract

Methicilline resistant Staphylococcus aureus is an important pathogenic bacterium. They cause serious health
problems especially in the intensive care unit’s patients. They can cause the death of patients with low immunity
in Turkey and around the world. Medical treatment is difficult because of meticillin and some other antibiotics’
resistance, and they must be under control. Besides, MRSA’s are agent bacteria for multiple-antibiotic resistance
to the other bacteria. They have caused epidemics. For that reason, epidemiologic control is needed. Molecular
typing methods supply useful information to detect the clonal relationships among the epidemic bacteria and
information about the distribution of the common genotypic clones in a community, region, country and around
the world. PCR-based genotypic methods aiming to show the existence of mecA gene are preferred in the
determination of MRSA strains because its sensitivity and specificity in showing the homogenous and
heterogeneous resistance is 100%. Genotypic methods based on showing the existence of mecA gene are regarded
as golden standard in the determination of methicillin resistance. PCR is preferred to hybridization because less
work with DNA is necessary and it is more practical. Isolates that show 1.8 kilobase product range in agarose-gel
electrophoresis as a result of PCR are regarded as positive in terms of mecA.

Keywords: Meticillin resistance, Staphylococcus aureus, mecA gene.
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Tiirkiye’de Genetigi Degistirilmis Misir ve Soya fasiilyesi Iceren Gidalarin Taranmasi
Amaciyla DNA Ekstraksiyon Yontemlerin Karsilastirilmasi

Avydin Turkec!, Stuart J. Lucas?

1Uludag University, Mustafa Kemalpasa Vocational School, Department of Plant and Animal Production, 16500
Bursa, Turkey
2Sabanci University, Nanotechnology Research and Application Centre, Orhanli, 34956 Tuzla, Istanbul, Turkey
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Ozet

Misir ve Soya fasiilyesi ¢cok sayida yetkilendirilmis Genetigi Degistirilmis (GD) 6zelliklere sahip olan en 6nemli
Genetigi Degistirilmis liriinlerdir. Bu ¢aligmada Tiirkiye’de ticari olarak bulunan 93 farkli misir ve soya fasiilyesi
triinlerinde  genetigi degistirilmis elementlerin saptanabilmesi amaciyla 5 fakli DNA ekstraksiyon metodu
degerlendirilmis ve sonuglar karsilagtirilmistir. DNA ekstraksiyon metodlarinin analiz edilen musir ve soya gida
riinlerin ¢ogunda iyi sonuglar verdigi gériilmistiir. Bununla birlikte , Foodproof, Wizard, Genespin ve CTAB
metodlarinin her birinde farkli misir ve soya iiriinlerine gore degismekle birlikte en yliksek DNA verimi ve safligi
elde edilmistir. Ekstraksiyonu yapilan 6rnekler daha sonra, P-35S, T-NOS, bar, and P-FMV gibi GM elementleri
saptayabilen Foodproof GMO tarama kiti ile katli gercek zamanli PCR reaksiyonu ile taranmigtir. Sonuglar
orneklerin %19.5’inin en az bir GM element icerdigini gostermistir.

Anahtar Kelimeler: DNA ekstraksiyonu, Gida Giivenligi, Genetigi Degistirilmis Organizmalar, Misir, Soya
Fasiilyesi

Comparison of DNA Extraction Methods For Accurate Screening of Genetically
Modified Maize and Soy-containing Foods in Turkey

Abstract

Maize and soy are the most important genetically modified (GM) crops with increasing number of authorised GM
events. In this paper, five DNA extraction methods were evaluated for the detection of genetically modified (GM)
elements in 93 maize and soy foodstuffs commercialised in Turkey and the results compared. It was found that
all extraction methods performed well for the majority of maize and soy foodstufs analysed. However, the
Foodproof, Wizard, Genespin and CTAB methods each produced the highest DNA yield and purity for different
maize and soy products, suggesting that selecting the correct DNA isolation method is important for accurate GMO
screening in food products. The extracted DNA of the samples was then screened for the presence of GM elements,
along with certified reference materials (CRMs) using the Foodproof GMO Screening kit, which detects the GM
elements P-35S, T-NQOS, bar, and P-FMV in a multiplex real-time PCR reaction. The results indicated that 19.35%
of the samples were positive for the presence of at least one of the GM elements.

Keywords: DNA extraction, Food safety, Genetically Modified, Maize, Soya
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Doksorubisin Direnclilik Mekanizmalarimin Genomik Yontemlerle Tespit Edilmesi

Avyse Banu Demir'?, Ahmet Koc¢!
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Ozet

Kemoterapi, kanser hastalarinin tedavisine dnemli katkilarda bulunan bir tedavi yontemidir. Terdpatik direnclilik,
kanser durumlarmin ¢ogunda tedavi basarisizhgimin énemli bir nedenidir. ila¢ direngliliginin altinda yatan
molekiiler mekanizmalarin anlasilmasi, kemoterapi tedavilerinin etkisini arttirmada Onem arz etmektedir.
Doksorubisin, birgok kanser tiiriiniin tedavisinde yaygin olarak kullanilan dogal bir ajandir. Birgok tiimdr bu ajana
kars1 direnglilik gostermektedir. Bu ¢alismada, Saccharomyces cerevisiae model organizmasi kullanilarak,
BY4741 yabani tip maya susu i¢in Doksorubisin toksik seviyesi belirlenmis ve bu toksik seviyeye karsi direnglilik
gosteren genleri tespit etme amagli tiim genom diizeyinde tarama yapilmistir. CUES, AKL1, CAN1, YHR177W
ve PDRS genlerinin fazla ifadelenmesi, Doksorubisine karsi, toksik seviyeden daha yiiksek ilag¢ seviyesinde dahi
direnglilik gdstermistir. Asir1 ifadelenmelerinin direnglilikte rol aldigi bulunan genlerin bir¢ogunun ortak
mekanizmasi, direkt yada indirekt yollarla hiicre membran yapisinda degisiklik yaratmalaridir. Bu nedenle, hiicre
membran degisimlerinin, yiiksek doz ilaca karst direnclilikte rol oynayan ana mekanizma olabilecegi
diisiiniilmektedir. Bulunan genlerin ifadelenmelerinin, hiicrelerin Doksorubisine kars1 fizyolojik bir yanit1 olarak
artip artmadigina, es-zamanli PCR ile bakilmis ve ekspresyon agisindan anlamli bir farklilik bulunmamistir. Bu
genlerin fazla ifadelenmesinin, maya hiicrelerinde fizyolojik bir yanit olmadig: diisliniilmektedir. Doksorubisin
muamelesi ile hiicre genelindeki gen degisimlerine bakmak igin tiim genom mikroarray analizi gergeklestirilmis
ve ilacin gesitli biyolojik ve hiicre fonksiyonlarinda farklilik yarattigi gosterilmistir. Mikroarray analizlerinde
bulunan genlerin genel olarak, detoksifikasyon, kromozom kondensasyonu, DNA integrasyonu ve nitrojen, siilfiir
ve selenyum metabolizmasinin regiilasyonu gibi genel stres yaniti ile ilgili olaylarda rol oynadig1 goriilmiistiir.

Anahtar Kelimeler: Doksorubisin, Genom-diizeyi tarama, ila¢ Direncliligi, Saccharomyces cerevisiae

Identification of Doxorubicin Drug Resistance Mechanisms by Using Genomic
Techniques

Abstract

Chemotherapy is an important contributor for the treatment of cancer patients. Therapeutic resistance is one of the
major contributors for the failure of the chemotherapy effectiveness in most cancer cases. Understanding the
molecular mechanisms that underlie the drug resistance is important to increase the effectiveness of the
chemotherapeutic treatments. Doxorubicin is a natural product that is widely used in treatment of various cancer
types, yet many tumors have resistance against this agent. By using the budding yeast Saccharomyces cerevisiae
as a model organism, we performed genome-wide screenings to identify the genes that cause resistance against
Doxorubicin. Overexpression of CUE5, AKL1, CAN1, YHR177W and PDRS5 genes have been identified to cause
resistance against Doxorubicin at higher concentrations than the identified toxic level. Overexpression of these
genes, identified from genomic library screenings, has a common affect that they all lead changes in membrane
structure either directly or indirectly, which might be the main mechanism that protects cells against very high
concentrations of Doxorubicin. Real-time PCR and microarray analysis for these genes were also performed. None
of the CUE5, AKL1, CAN1, YHR177W and PDR5 genes showed expression changes upon Doxorubicin
treatment, compared to their correponding untreated wild-type status. Therefore, overexpression of these genes
may not be a physiological response of yeast cells against Doxorubicin. Genome-wide microarray analysis showed
changes in several cellular and biological functions upon Doxorubicin treatment. Identified genes mainly function
in general stress related events such as, detoxification, chromosome condensation, DNA integration and regulation
of nitrogen, sulfur and selenium metabolism.

Keywords: Doxorubicin, Drug resistance, Genome-wide screening, Saccharomyces cerevisiae
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Termofilik Anoxybacillus flavithermus Bakterisine ait g-glukosidaz Geninin
Klonlanmasi, Ekspresyonu ve Enzim Karakterizasyonu

Aytiil Uzun?, Esma AKYILDIZ!, Cemal Sandallil, Hakan Karaoglu? ve Fatih S. Beris’
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Ozet

Diinyada bol bulunan ve yenilenebilir enerji kaynagi olan seliilozun yikiminda da rol oynayan enzimlerden biri
olan p-glukosidazlar (3.2.1.21), oligosakkaritlerin yapisinda bulunan pf-glukozidik baglarin hidrolizinden
sorumludur. Ayrica ¢dziiniir sellobiyoz ve sello-oligosakkaritleri glukoz birimlerine hidrolizlerler. Ozellikle
termofilik karakterde olan B-glukosidazlar yiiksek sicaklikta galigmalarindan dolay: endiistriyel olarak birgok
avantaja sahiptirler. Bu ¢aligmada, termofilik Anoxybacillus flavithermus bakterisine ait -glukosidaz geni PZR
ile saptanarak klonlanmis ve E. coli’de eksprese edilerek biyokimyasal karakterizasyonu amaglanmustir. Afbgl geni
PZR ile yakalanarak pET100 Directional TOPO Expression kit ile E. coli BL21Star(DE3) hiicresinde ekprese
edilmistir. Sonrasinda 1s1 ¢oktiirmesi ve Ni*? afinite kromatografisi yontemleriyle saflastirilmistir. SDS-PAGE
analizinde enzimin 52 kDa oldugu, optimum ¢aligma sicakliginin 65°C, optimum pH’s1 6,8 olarak bulunmustur.
Enzimin substratt olan p-nitrofenil S-D-glukosid ile yapilan kinetik denemelerde Vmax degerinin 44,55 U, Km
degerinin ise 402,9 uM oldugu belirlenmistir. Metal iyonlarinin enzim aktivitesine etkisinde BRENDA verilerine
gore secilen K*, Cu*2, Mg*, Mn*?, Zn*2, Al*®, Fe*3 iyonlar1 kullanild1. Kullamlan tiim metallerin 0,1 mM’dan
itibaren aktiviteyi inhibe ettigi sadece Mg*?’nin 0,5 mM konsantrasyonda aktiviteyi 1,6 kat arttirdig: bulundu.
Enzim iizerine EtOH, DTT, EDTA, 2-propanol, 2-biitanol, -ME, TritonX-100 etkileri incelendi. Genel olarak
tiim kimyasallarin aktiviteyi inhibe ettigi goriildi. Calismada ayrica 4-nitrofenil-B-D-sellobiozid, 2-nitrofenil-p-
D-galaktopiranozid, 4-nitrofenil-p-D-ksilopiranozid, D-salisin, D-(+)-sellobioz sentetik ve dogal substratlar olarak
kullanildi. Bu substratlarin Vmax ve Km degerleri hesaplanmaktadir.

Anahtar Kelimeler: Anoxybacillus flavithermus, S-glukosidaz, enzim karakterizasyonu, termofilik enzim.

Cloning, Expression, and Enzyme Characterization of Thermophilic S-glucosidase from
Anoxybacillus flavithermus

Abstract

F-glucosidases (3.2.1.21) hydrolyse cellulose which is the most abundant and renewable source of energy on Earth.
Also this enzyme completes the hydrolysis by converting cellobiose and cello-oligosaccharides into glucose
monomers. Expecially, thermophilic g-glucosidases from thermophilic microorganisms allow the enzyme reaction
at high temperature that make several advantages for industrial usages. In this study, we aimed to clone, expression,
and biochemical characterization of thermophilic B-glucosidase gene from thermophilic bacterium, Anoxybacillus
flavithermus. The gene was cloned, sequenced, and expressed in E. coli. The gene, Afbgl, consists 1383 bp of
nucleotides and encoded a polypeptide of 461 amino acids. Afbgl was cloned and overexpressed in E. coli
BL21Star(DE3) host cells with pET100 Directional TOPO Expression Kit. Then, we purified to homogenity by
heat precipitation and Ni*?-affinity chromatography. The molecular mass of the recombinant enzyme was 52 kDa.
The optimum temperature and pH of the purified enzyme were 65°C and 6,8, respectively. At these points, the
enzyme had 44,55 U/mL of Vmax and 402,9 uM of Km towards p-nitrophenyl g-D-glucoside. We had been tested
some metal ions as BRENDA data, K*, Cu?*, Mg?", Mn?*, Zn?*, AI%*, Fe3*. Our results show all metal we tested
are inhibitor. We also tested some chemical to determine how to effect on enzyme activity, i.e. EtOH, DTT, EDTA,
2-propanol, 2-butanol, B-mercaptoethanol, and TritonX-100. All tested chemicals were inhibited the activity with
the lowest concentrations. Our studies continious to determinig the activity with different substrates, 4-
nitrophenyl-p-D-cellobioside, 2-nitrophenyl-B-D-galactopyranoside, 4-nitrophenyl-p-D-xylopyranoside, D-
salicin, and D-(+)-cellobiose.

Keywords: Anoxybacillus flavithermus, S-glucosidase, enzyme characterization, thermophilic enzyme.
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VIM-1, VIM-2, VIM-5 ve VIM-38 Metallo-p-laktamaz Enzimlerinin inhibisyonunun
Arastirilmasi
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Ozet

VIM-tipi B-laktamaz iireten bakteriler karbapenemler dahil gogu beta-laktamlara kars: direng gosterirler. Bu direng
proteinleri i¢in inhibitdr molekiiller tanimlamak 6nemlidir. Bu ¢alismada, 56 farkli bilesigin VIM-1, VIM-2, VIM-
5 ve VIM-38 metallo-B-laktamaz enzimlerine karsi inhibisyon etkisi arastirilmstir. Birlesikler Oxford Universitesi
Kimya Arastirma laboratuvari tarafindan sentezlenmistir. Deneyler ii¢ tekrarli olarak gerceklestirilmistir.
Birlesikler kullanilarak enzimlerin % residual aktivitesi hesaplanmistir. Enzimlerin residual aktiviteleri arasinda
farka neden olan 6 bilesik secilerek enzimlerin IC50 degerleri belirlenmistir. ML302F kodlu birlesik ile yapilan
inhibisyon deneyinde VIM-1’in 3.7, VIM-2’nin 0.02, VIM-5’in 0.05 ve VIM-38’in 0.04, ML302 ile yapilan deney
sonucunda VIM-1’in IC50 degeri belirlenememisken VIM-2’nin 2.3, VIM-5’in 1.2 ve VIM-38’in 1.6, ML302
COOH ile yapilan deneyde VIM-1’in 248, VIM-2’nin 4.5, VIM-5’in 46 ve VIM-38’in 69 IC50 degerlerine sahip
oldugu tespit edilmistir. Diger 3 bilesik ile yapilan deneylerde VIM-1 i¢in IC50 degeri hesaplanamamuistir.
AR730B bilesigi kullanilarak; VIM-2, VIM-5 ve VIM-38’in IC50 degerleri sirasiyla 91.6, 1.5, ve 1.6, AR634 ile
yapilan deney sonucu; 92.1, 67 ve 62.5 ve AR678B bilesigi kullanildiginda ise enzimlerin; 335, 50.3 ve 70.5 IC50
degerlerine sahip olduklari belirlenmistir. Sonug olarak kullanilan farkli inhibitérlerin VIM-varyantlar iizerine
farkl: etkilere neden oldugu tespit edilmistir.

Anahtar Kelimeler: inhibisyon, VIM

Investigation of the Inhibition of VIM-1, VIM-2, VIM-5 and VIM-38 Metallo-p-lactamase
Enzymes

Abstract

VIM-type B-lactamase-producing bacteria are resistant to most antibiotics against beta-lactams, including
carbapenems. The inhibitory molecules to identify are important for these protein resistance. In this study, the
effect of inhibition of 56 various compounds were investigated against VIM-1, VIM-2, VIM-5 and VIM-38 type
metallo-B-lactamase enzymes. The compounds were synthesized by the University of Oxford Chemistry Research
Laboratory. Experiments were performed in triplicate. % Residual activity of the enzyme is calculated using the
compounds. According to residual activity of the enzyme 6 different compounds were selected and IC50 values of
enzymes were determined. Inhibition assays performed with compound which was coded ML302F, VIM-1 3.7,
VIM-2 0.02, VIM-5 0.05 and VIM-38 0.04, result of experiments with ML302, while VIM-1’s IC50 value was
not determined, VIM-2, VIM-5 and VIM-38 have 2.3, 1.2 and 1.6 IC50 values. Result of with ML302 COOH,
VIM-1 of 248, VIM-2 of 4.5, VIM-5 of 46 and VIM-38 of 69 IC50 values were found. IC50 values were not
calculated for VIM-1 with the other three compounds. Using AR730B compound, IC50 values of VIM-2, VIM-5
and VIM-38 91.6, 1.5, and 1.6,respectively. Result of with AR634, 92.1, 67 and 62.5, when used AR678B
compound, IC50 values of enzymes were detected as 335, 50.3 and 70.5. As a result of using different inhibitors
on VIM-variants have been identified to cause different effects.

Keywords: Inhibition, VIM


mailto:azerozad@windowslive.com

Hashas (Papaver somniferum L.)’da Morfin ve Noskapin Uretim Mekanizmasinin Yeni
Nesil Dizileme Sistemi ile Transkriptom Diizeyinde Incelenmesi
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Ozet

Hashas bitkisinin morfin, kodein, tebain, noskapin ve papaverin gibi tibbi dneme sahip ana alkaloidlerin yani sira
yaklasik 30 degisik alkaloit ihtiva eden kapsiilii, katma degerleri yiiksek, yar1 sentetik ila¢ aktif hammaddeleri
iretmede kullanilmaktadir. Ancak; hashasta alkaloit tiretim mekanizmasi olduk¢a karmagiktir ve tim yonleriyle
heniiz aydinlatilabilmis degildir. Ozellikle, agr1 kesici olarak kullamlan morfin ve dksiiriik kesici ayn1 zamanda
antikanserojen etkisi olan noskapin alkaloitlerinin {iretim mekanizmasinda yer alan genetik ve molekiiler
elementler tam olarak belirlenememistir. Bu ¢alismada, fungal bir elisitor olan Metil Jasmonat (MeJA)’in morfin
ve noskapince zengin iki farkli hashas ¢esidine ait kapsiil dokusuna uygulandiktan sonra ToF-LC/MS (Time of
Flight Liquid Chromatography-Mass Spectrometry) ile yapilan alkaloit lgiimleri sonucunda bagta morfin ve
noskapin olmak {izere bir¢ok alkaloit miktarinin indiikklenme sonucu arttigi saptanmistir. MeJA uygulamasi
sonucunda iki ¢eside ait kapsiil dokularinda meydana gelen transkriptom diizeyindeki farkliliklar Roche 454-GS
FLX+ platformu kullanilarak belirlenmistir. Yiiksek verimli dizileme sonucunda ortalama uzunluklar1 375,5 baz
cift olarak toplam 43.426.727 baz okuma belirlenmistir. Okumalar, iAssembler yazilimi ile de novo olarak
birlestirilerek transkriptlere ait yapilan gen ontoloji (GO) analizleri sonucunda, sekonder metabolit biyosentezi ve
cesitli biyotik stres kosullarina direnclilik mekanizmalarinda rol alan bir ¢gok gen bulunmus ve hashasta alkaloit
iiretimiyle baglantili oldugu ortaya ¢ikarilmistir. Bununla birlikte BIA biyosentezi indiiklenmis hashas kapsiiliinde
sekonder metabolit sentezi ile iligkili, LBD, MYB, ERF, TALE NAC transkripsiyon faktorleri bulunmustur.
Ayrica morfin ve noskapin biyosentezinde rol aldig: diigiiniillen mikroRNA'lar, tekrarli elementler ve genik-SSR
(Simple Sequence Repeat) gibi molekiiler elementler belirlenmistir.

Anahtar Kelimeler: Hashas, Morfin, Noskapin, Transkriptom, Roche GS 454 FLX+

Transcriptome Based Analysis of the Morphine and Noscapine Biosynthesis Mechanism
in Opium Poppy (Papaver somniferum L.) via Next Gereation Sequencing

Abstract

Opium poppy (Papaver somniferum L.) as an important medicinal plant possesses a variety of alkaloids such as
analgesic morphine, anti-tumor agent noscapine and cough suppressant codeine. As well as, poppy plants contain
30 different alkaloids of which added-value is high and are used for producing semi-synthetic pharmaceutical
active ingredients. Although the morphine and noscapine are the major alkaloids of opium poppy their biosynthetic
pathways are not fully understood in terms of genetic and molecular aspects. In this study, we treated morphine
rich and noscapine rich cultivars of opium poppy with a fungal elicitor Methyl Jasmonate (MeJA). The capsules
of plants harvested 9 hours after treatment and some of their alkaloid levels were measured by HPLC/ToF-MS. It
was detected that all the alkaloid levels were increased especially morphine and noscapine. Thereafter, we
performed next generation RNA sequencing with Roche 454-GS FLX+ platform to clarify the transcriptome
profiling of each cultivar and also to detect the differences between two cultivars. A total of 43.426.727 base
reads were obtained and the mean length of the reads were 375.5 bp. De novo assembly was achieved using
iAssembler software. As a result of GO analysis numerous genes, involving in secondary metabolism biosynthesis
and several biotic stress response pathways, were identified. And also their relationship with BIA biosynthesis was
illuminated. In addition some tramscription factors, miRNAs, repetitive elements and genic-SSRs were
characterized and they were associated with BIA biosynthesis in opium poppy cultivars.

Keywords: Opium poppy, Morphine, Noscapine, Trancriptome, Roche GS 454 FLX+
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Sistem biyotip arastirmalari icin biitiinlestirilmis biyolojik aglar yaklasim
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Bir hastalik nadiren tek bir gendeki anormalligin neticesi olup, genellikle genis bir gen kiimesinin ve bu genlerin
¢esitli hiicresel bilegenler ile etkilesimini ilgilendiren karmasik etkilesimlerin ve bozukluklarin sonucudur. Cesitli
insan hastaliklarini tanimlamak i¢in biyolojik sistemlerin karmasik dinamiginin tetkiki ve modellenmesi zorlu bir
gorev olup, son yillarda biyiik ilgi gérmektedir. Bu calismada, arastirmacilarin hastalikla iligkili gen ve
proteinlerin tespitine, hastaligin hem diger hastaliklar hem de biyolojik siirecler ile iligkisinin agiklanmasina,
hastalik yolizlerinin incelenmesine ve tani, prognoz ve tedavi stratejilerinin (terdpatik hedef, biyobelirtec)
gelistirilmesine imkan veren bir hesaplamali sistem biyolojisi ¢ercevesi sunmaktayiz. Bu kapsamda, ii¢ genom-
seviyeli biyolojik agdan es zamanli yararlanilmaktadir: Transkripsiyonel diizenleyici ag (162 TF, 178 miRNA ve
3683 gen arasinda 8768 etkilesim), protein-protein etkilesim agi (21013 protein arasinda 283555 etkilesim), ve
metabolik ag (3765 gen ile iligkilendirilmis 8010 tepkime ve 3102 metabolit). Farkli omiks seviyelerinden gelen
yiiksek hacimli verilerin biyolojik aglar ile biitiinlestirilmesi hastaliga 6zgii alt-aglarin olusturulmasini saglar ve
istatistiksel, grafik teorisi temelli ve islevsel zenginlestirme analizleri vasitasiyla hastalikla iligkili merkezi
molekiiller (gen, protein, miRNA, metabolit), biyolojik siiregler, sinyal iletim ve metabolik yolizleri
belirlenebilmektedir. 100°iin iistiinde gen ekspresyon veri setinin biyolojik aglarla biitiinlestirilmesi yoluyla ¢ok
sayida insan hastaligi (tip 2 diyabet, sedef, meme kanseri, yumurtalik kanseri gibi) i¢in yontemin uygulanabilirligi
gosterilmistir. Burada sunulan ag-temelli yaklagim yeni ve dogru teshis dogrultusunda yon sunmakta ve gelecekte
karmagik insan hastaliklarina yonelik kisisellestirilmis tip yaklagimlari tasarlanmasinda yardim potansiyeli
gostermektedir.

Anahtar kelimeler: Biyobelirteg, Biyolojik aglar, Sistem biyolojisi, Sistem biyotip, Teropatik hedef

Integrated biological networks approach for systems biomedicine research

Abstract

A disease is rarely a consequence of an abnormality on a single gene, but it is usually the result of complex
interactions and perturbations involving large sets of genes and their relationships with several cellular
components. The challenging task of studying and modeling complex dynamics of biological systems in order to
describe various human diseases has gathered great interest in recent years. Here, we present a computational
systems biology framework which allows researchers to identify genes and proteins associated with the disease,
elucidate the association of disease with other diseases as well as biological processes, examine the disease
pathways, and develop strategies (therapeutic targets, biomarkers) for diagnosis, prognosis and treatment. Three
genome-scale biological networks are simultaneously utilized: Transcriptional regulatory network (8768
interactions between 162 TFs, 178 miRNAs, and 3683 genes), protein-protein interaction network (283555
interactions between 21013 proteins) and metabolic network (8010 reactions and 3102 unique metabolites
associated with 3765 genes). Integration of high throughput data from different omics levels with biological
networks yields disease-specific subnetworks and through statistical, graph-theoretical and functional enrichment
analyses, central molecules (genes, proteins, miRNAs, metabolites), biological processes, signaling and metabolic
pathways can be identified. Applicability of the methodology is shown for numerous human disorders (including
type 2 diabetes, psoriasis, breast cancer, ovarian cancer) via incorporation of over 100 gene expression datasets
with the biological networks. The network based approach presented here offer ways forward on novel and
accurate diagnostics, and potentially help to design personalized therapeutics for complex human diseases in the
future.

Keywords: Biological networks, Biomarkers, Systems biology, Systems biomedicine, Therapeutic targets
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Caryophyllaceae icerisinde yer alan Silene cinsi Tiirkiye’de 165 takson ile temsil edilmektedir. Bu ¢aligmanin
amaci Silene aegyptiaca subsp. aegyptiaca’nin metanol ve etanol 6ziitlerinin antimikrobiyal ve antioksidan
etkilerini belirlemektir. Oziitlerin patojen 9 bakteri ve 3 maya susuna karsi antimikrobiyal aktiviteleri kuyu
difiizyon yontemi kullanilarak incelenmistir. Oziitlerin antioksidan aktiviteleri ise demir iyonu selatlama ve 2-
diphenyl-1-picrylhydrazyl (DPPH) siipiiriicii etkileri incelenerek belirlenmistir. Ayrica Oziitlerin antioksidan
aktivitelerini etkiledigi diisiiniilen total fenol, p-karoten ve likopen icerikleri de belirlenmistir. Metanol ve etanol
oziitleri Bacillus cereus NRRL B-3711, Bacillus subtilis ATCC 6633, Enterococcus faecalis ATCC 29212 ve
Klebsiella pneumoniae ATCC 13883 suslarina karsi orta derecede antimikrobiyal aktivite gostermislerdir. DPPH
radikalini siipiiriicii etki i¢in ICso degerleri 183,34 + 9,25 pg/ml (metanol 6ziitii) ve 114,46 = 1,60 pg/ml (etanol
0ziitli) olarak bulunmustur. Demir iyonu selatlama aktivitesi igin ICso degerlerinin ise 4,33 £+ 0,19 mg/ml (metanol
oziitli) and 3.43 £0.11 (etanol &ziitli) mg/ml oldugu tespit edilmistir. Oziitlerin total fenolik madde, B-karoten ve
likopen igeriklerinin sirastyla metanol 6ziitii i¢in 59,08 + 2,00 mg GAE/g; 1,267 £ 0,007 pg/g; 0,330 + 0,003 pg/g;
etanol 6ziitli igin ise 102,42 = 0,52 mg GAE/g; 1,018 £ 0,017 pg/g; 0,612 + 0,005 pg/g oldugu belirlenmistir. Bu
sonuglar S. aegyptiaca subsp. aegyptiaca’nin potansiyel bir antioksidan kaynagi oldugunu gostermektedir.

Anahtar Kelimeler: Silene aegyptiaca subsp. aegyptiaca, Antimikrobiyal aktivite, Antioksidan aktivite

Antimicrobial and Antioxidant Effects of Silene aegyptiaca subsp. aegyptiaca

Abstract

Genus Silene, belong to Caryophyllaceae, is represented by 165 taxa in Turkey. The aim of the present study is to
establish the antimicrobial and antioxidant properties of methanol and ethanol extracts obtained from Silene
aegyptiaca. Antimicrobial effects of the extracts were studied by using agar well diffusion method against 9
bacterial and 3 fungal pathogen test strains. Antioxidant activities of the extracts were assayed by using ferrous
ion chelating and 2-diphenyl-1-picrylhydrazyl (DPPH) scavenging activity. Furthermore, total phenol, 3-carotene
and lycopene contents of these extracts were also determined. Methanol and ethanol extracts showed moderate
antimicrobial activity against only Bacillus cereus NRRL B-3711, Bacillus subtilis ATCC 6633, Enterococcus
faecalis ATCC 29212 and Klebsiella pneumoniae ATCC 13883 strains. 1Csp values for scavenging of DPPH
radical were 183.34 + 9.25 (for methanol extract) and 114.46 + 1.60 (for ethanol extract) pg/ml. For the ferrous
ion chelating activity the 1Cso values were 4.33 +£0.19 (for methanol extract) and 3.43 +0.11 (for ethanol extract)
mg/ml. Total phenolic, B-carotene and lycopene contents were 59.08 +2.00 mg GAE/g; 1.267 £ 0.007 pg/g; 0.330
+ 0.003 pg/g for the methanol extract and 102.42 + 0.52 mg GAE/g; 1.018 £0.017 pg/g; 0.612 £+ 0.005 pg/g for
the ethanol extract, respectively. These results indicate that the extracts of S. aegyptiaca could be a potential
antioxidant agent source.

Keywords: Silene aegyptiaca subsp. aegyptiaca, Antimicrobial activity, Antioksidan activity
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Lactobacilus plantarum’dan Saflastirilan Safra Tuzu Hidrolaz Phel8Leu ve Tyr24Phe
Mutantlarinin Karakterizasyonu
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Ozet

Safra tuzu hidrolaz enzimi (BSH), sindirim sistemi bakterileri olan 6zellikle Lactobacillus ve Bifidobacterium,
gibi organizmalarda glisin ya da taurin ile konjiige olmus safra tuzlarinin aminoasitlere ve safra asitlerine
indirgenmesini saglamaktadir. Safranin dekonjiigasyonu kan kolestrol seviyesinin diismesinde dnemli bir rol
oynamaktadir. Diger taraftan BSH’in bagirsakta olusturdugu dioksikolik asit ve litokolik asit gibi sekonder
metabolitler toksik olmalar1 nedeni ile hiicrede DNA hasar1 olusturarak yada apoptozis’i indiikleyerek kolon
kanserine neden olduklarin1 gésteren son yillarda yapilmis ¢cok sayida calisma mevcuttur. Cesitli kaynaklardan
elde edilen BSH enzimleri substrat tercihi ve katalitik aktivite 6zgiinliigi gostermektedir. BSH ve toksik sekonder
metabolitler arasindaki iligkiyi ortaya koymak i¢in BSH enzimin yapi ve fonksiyonunun iyi anlasilmasi
gerekmektedir. BSH enziminin ii¢ boyutlu kristal yapilarina ilave olarak, yonlendirilmis mutasyonlar enzimlerin
yapt ve fonksiyonunu anlamak i¢in kullanilan yontemlerden biridir. Tamamen ya da kismi olarak korunmusg
aminoasitleri kodlayan kodonlarin degistirilmesinin 6nemi, son yillarda yaymlanan makalelerde siklikla
vurgulanmasina ragmen literatiirde bu tip ¢alismalar yoktur. Bu ¢alismada, Lactobacillus plantarum kékenli bsh
geni pBluescript vektoriine klonlanmistir. Substrat 6zgiilliigiinden sorumlu oldugu varsayilan kismi olarak
korunmus Phe-18 ve Tyr-24 aminoasitlerini kodlayan kodonlar yonlendirilmis mutasyonla sirasi ile Leu-18 ve
Phe-24, aminoasitleri kodlayan kodonlara doniistiiriilmiistiir. Pet22b ekspresyon vektoriine klonlandiktan sonra
saflastirilan mutant BSH enzimleri safra salgisinda bulunan farkli safra tuzlari ile muamele edilerek mutasyonlarin
enziminin siibstrat 6zgiilliiklerine olan etkileri arastirilmigtir. Arastirma sonuglari, Tyr24Phe mutasyonun BSH
aktivitesi ve substurat tercihi yabanil tiire gore benzer oldugunu gosterirken, Phel8Leu mutasyonu enzimin
glikokolik asit, glikodeoksikolik asit ve glikokenodeoksikolik asit iizerine olan etkilerinin sirasi ile %58, %76 ve
%70 azalttigini1 gostermistir.

Anahtar Kelimeler: BSH, Lactobacillus plantarum, konjuge safra asitleri, yolendirilmis mutagenez.

Functional Characterisation of Phel8Leu and Tyr24Phe Mutans of bile Salt Hydrolase
Purified from Lactobacillus plantarum

Abstract

Bile salt hydrolase (BSH), found commonly in intestinal species of Lactobacillus and Bifidobacterium, catalyses
the hydrolysis of glycine or taurine-conjugated bile acids into the amino acid residues and the secondary bile acids.
Deconjugating bile potentially plays an important role in reduction of blood cholesterol level. On the other hand,
there are a lot of studies indicating that some of the secondary bile acids caused colon cancer because of making
damage on DNA and apoptosis induction. BSH enzymes from various sources differ in characteristics, substrates
preference and specific catalytic activity. To show relationship between BSH enzyme and toxic secondary
metabolites, structure of the BSH must be better understood, but the structure and working mechanism of such an
important BSH enzyme was not known very well. In addition to three dimensional structure of BSH enzyme, site-
directed mutagenesis is used to understand structure and function of the enzyme. Although the importance of the
substitution of the codons coding amino acids supposed to be responsible from substrate spesificity was
emphasized in many review journals, there are no such studies in the literature. In this study, BSH enzyme from
Lactobacillus plantarum has cloned to pBlueScript vector. The codons of the partially conserved aminoasids, Phe-
18 and Tyr-24, supposed to be responsible for substrate specificity, substituted for Leu-18 and Phe-24 amino acids
respectively by site directed mutagenesis. After cloning of the mutant bshs genes to pet22b expression vector, they
were expressed and purified. The effects of the mutations on substrate specificity of the enzymes detected by
incubating the purified mutant BSH enzymes with different bile salts. Research results indicated that Tyr24Phe
mutant is similar to wild type bile salt hydrolase in respect to its activity and substrate specificity. On the other
hand Phel8Leu mutant 58%, 76% and 70% decrease the enzyme activity against to glycocholic acid,
glycodeoxycholic acid and glycochenedeoxycholic acid respectively.

Keywords: BSH, Lactobacillus plantarum, conjugated bile acids, site-directed mutagenesis.
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Ozet

Kromozomal DNA replikasyonunun inhibisyonu hizli bir sekilde mikroorganizmalarin 6liimiine neden oldugu
icin, replikasyonda gorev yapan proteinler yeni ilaglarin gelistirilmesi i¢in hedefler olarak kabul edilmektedir. Bu
calismada Camellia sinensis (Cay) ¢icek ve yapraklarindan hazirlanan metanol 6ziitlerinde Gram — (E.coli) ve
Gram + (B.subtilis) bakterilerine ait replikatif DNA polimeraz III enzimlerine yonelik inhibisyon etki arastirild.
Her bir 6ziit 5 gr taze bitki materyali kullanilarak son hacim 5 mL’de hazirlandi. Oziitlerdeki inhibisyon etki 10 pl
reaksiyon hacminde (1) 100 nM 5° ucu ©Y5 isaretli florojenik substrat (45/20-mer c¢ift iplik DNA), (2) 300 uM
dNTP, (3) 10 mM MgCly, (4) 50 nM her bir polimeraz bilesenler kullanilarak 30 °C’de 10 dakika ile arastirild.
Replikatif DNA polimeraz III ve bitki oziitleri oda sartlarinda 10 dakika bekletildikten sonra polimerizasyon
deneylerinde kullanildi. Reaksiyon iiriinleri 8 M {ire/%16’ ik PAGE’de yiiriitiilerek Typhoon FLA9500 ile
goriintiilendi. 20-mer primerin DNA polimeraz tarafindan uzatilmasi bitki 6ziitiinde inhibisyonun aktivitesinin
olmadigi, uzatilmamasi ise bitki 6ziitiinde inhibisyon aktivitesinin oldugu seklinde degerlendirildi. Cay bitkisinin
hem yaprak hem de cicek oziitlerinde hem B. subtilis DNA polimeraz I11 (PolC proteini) hem de E. coli DNA
polimeraz III (DnaE) iizerine inhibisyon etkili oldugu gozlendi. Cay bitkisi ¢igek ve yapraklarindan replikatif
bakteri DNA polimerazlari igin potansiyel inhibitdr molekiil tasiyicist oldugu sonucuna varildi ve inhibisyona
neden olan molekiillerin saflastirilmasi galismalarina devam edilmektedir. Bu ¢alisma TUBITAK-113Z054
numarali proje ile desteklenmistir.

Anahtar Kelimeler: Camellia sinensis, replikatif DNA polimeraz inhibisyonu, Typhoon FLA9500 lazer
goriintiileme

The Flower and Leave Extracts of Camellia sinensis have Inhibitory Effect for DnaE and PolC
Proteins

Abstract

The replication of chromosomal DNA is essential for the growth of pathogen microorganisms and the inhibition
of proteins involved in replication mechanism which are considered as targets for developing new drugs rapidly
causes the death of microorganisms. In this study, we investigated the inhibition of Gram - (E. coli) and Gram +
(B. subtilis) bacterial replicative DNA polymerase 111 enzyme in methanol extract of the flowers and leaves of
Camellia sinensis (tea). 5 gr of fresh plant material was used to prepare the extracts in a final volume of 5 ml.
Inhibition effect of each extract was investigated in 10 pl reaction volume as using below components; (1) 100 nm
of 5'-prime ©¥5 labeled fluorogenic substrate (45/20-mer double-stranded DNA), (2) 300 uM from each dNTPs,
(3) 10 mM of MgCl; and (4) 50 nM from each polymerase at 30 °C for 10 minutes. Replicative DNA polymerase
Il and plant extracts was kept for 10 minutes at room conditions before the polymerization experiments. The
reaction products were run in 8 M urea/16% PAGE and imaged by Typhoon FLA9500. Extension of 20-mer DNA
primer by the polymerase in the present of plant extracts was evaluated that there was no activity in the plant
extracts. Inhibition of primer extension in the presence of plant extracts was evaluated as having inhibitory activity.
Both leaves and flower extracts of the tea plant had inhibition effect on B. subtilis DNA polymerase Il (PolC
protein) and E. coli DNA polymerase Il (DnaE). Flower and leaves of the tea plant were concluded that they are
the potential carrier of inhibitor molecules for bacterial replicative DNA polymerases and we try to purify these
molecules from plant extracts. This work was supported by TUBITAK-113Z054 number project.

Keywords: Camellia sinensis, inhibition of replicative DNA polymerase, Typhoon FLA 9500 Laser Scanner
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Ozet

Model organizmalar, insan hastaliklarinin sebeplerini arastirmak ve bunlarin tedavileri i¢in yapilan deneylerin
insan {izerinde gerceklestirilemedigi ve etik olmadig1 durumlarda kullanilirlar. insan sagh@ calismalarinda memeli
modelleri pahalidir ve etik sorunlar dogurabilir. Bu nedenle model organizma olarak bdceklerin kullanimi bu
alandaki ¢alismalara 6nemli bir alternatif olmaktadir. Drosophila melanogaster Meigen ve Galleria mellonella L.
zirai miicadelede insektisit gelistirme amaciyla kullanilmasinin yani sira genetik ve beslenme fizyolojisi
caligmalarinda da siklikla kullanilmaktadir. Halk dilinde meyve sinegi olarak bilinen D.melonagaster’in larva ve
erginleri, tip ve biyolojinin ¢esitli ¢alisma alanlarinda uzun siireden beri kullanilan model bir organizmadir. insan
ile Drosophila arasindaki benzer genomlarin bulunmasindan dolay1, 6zellikle tip alaninda yapilan ¢aligmalarda
yaslanma modeli ve nérodejeneratif hastaliklar gibi insan sagligini etkileyen hastaliklar1 anlamamiza katki saglar.
Biiyiik bal mumu giivesi G. mellonella larvalar1 son zamanlarda in vivo memeli modellerinin yerine alternatif
olarak tercih edilmektedir. G. mellonella, 37 °C ‘de yasamin siirdiirebilir, hem hiimoral hem de hiicresel immiin
sisteme sahip oldugundan dolay1 konak-patojen etkilesimi, ¢esitli antibiyotiklerin gelisimi gibi insan sagligi
aragtirmalarinda model organizma olarak kullanilmaktadir. Son zamanlarda yapilan ¢alismalarda G. mellonella ve
D. melanogaster’in yiiksek ergin verimi, kisa hayat dongiisii, laboratuar sartlarina uyum saglamasi nedeniyle
sadece biyolojinin ¢esitli alanlarinda degil ayn1 zamanda 6zellikle tip ve ilag sanayisinde memeli modellerinin
yerine kullanilabilecegi ortaya konulmustur.

Anahtar Kelimeler: Drosophila melanogaster, Galleria mellonella, Model organizma, No6rodejeneratif
hastaliklar

Use of Insects as a Model Organism in Medicine and Various Fields of Biology:
Drosophila melanogaster ve Galleria mellonella

Abstract

Model organisms are used to research causes of human disease when human experimentation can be unfeasible or
unethical. Mammalian models are expensive and also may lead to ethical problems in human health studies.
Therefore, the use of insects as model organism is an important alternative approach in this field. Drosophila
melanogaster Meigen and Galleria mellonella L. are often used in genetic and nutritional physiology studies as
well as study of insecticides development in pest management. The fruit fly D. melanogaster’s larvae and adults
have been used in medicine and various fields of biology as a model organism for a long time. There are smilar
genomes between human and Drosophila. These similarities make a major contribution to understanding of
diseases that affect human health such as aging models and neurodegenerative diseases especially in the studies of
medicine field. Larvae of G. mellonella, the greater wax moth, have been alternatively preferred instead of in vivo
mammalian model recently. G. mellonella can survive at 37 °C, and it has both humoral and cellular immune
systems like mammals, thus are used as a model organism to study human pathogens, host-pathogen interaction
and development of antibiotics in the human health researches. Recent studies show that G. mellonella and D.
melanogaster can be used instead of mammalian model not only various fields of biology also particularly in
medical and pharmaceutical industry because of their high reproductive capacity, short life cycle and adaptation
to laboratory conditions.

Keywords: Drosophila melanogaster, Galleria mellonella, Model organism, Neurodegenerative diseases
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Bakteriyel Alginat Uretiminde Alternatif Bir Karbon Kaynag olarak Melas
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Alginat yapitas1 manuronik (M) ve guluronik (G) asit olan endiistriyel bir polimerdir. Giiniimiizde alginatlar halen
kahverengi alglerden elde edilmektedir. Ek olarak, bazi Azotobacter ve Pseudomonas tiirleri de alginat
sentezlenmektedir. Literatiirde bakteriyel alginatla ilgili ¢aligmalarda genellikle glikoz gibi basit sekerler
kullanilmaktadir. Bu durum zaten iiretim maliyeti yiiksek olan bakteriyel alginatin algal alginat ile rekabetini
engellemektedir. Bu nedenle alginat {iretimi i¢in alternatif, ucuz karbon kaynaklar1 gereklidir. Melas seker
endiistrisi yan {rlinlerinden biri olup igeriginde glikoz, sukroz gibi sekerler olan ucuz bir karbon kaynagidir. Bu
calismada melas ana karbon kaynagi olarak modifiye Burk’s besiyerine ilave edilmistir. Alginat iretimi
Azotobacter vinelandii ATCC® 9046 ile sabit sicaklik ve karistirma hizinda 72 saat siire ile gergeklestirilmistir.
Deneyler sirasinda alginat ve bakteri liretimi ile seker kullanimi izlenmistir. Ek olarak alginatin endiistriyel agidan
onemli olan viskozite ve monomer dagilimi gibi 6zellikleri belirlenmistir. Alginat iiretimi deney sirasinda artarak
devam etmis ve en fazla miktarda alginat iiretimi 4,67 g/L olarak 72 saatte gézlenmistir. Bu deger 0,85 g alginat/g
bakteri’ye karsilik gelmekte iken melasin yaklasik %94l deney sonunda kullanilmistir. Genellikle polimerlerin
molekiiler agirligr arttikca besiyer viskozitesi de artmaktadir. Maksimum besiyer viskozitesi benzer sekilde deney
sonunda 4,35 cP olarak belirlenmis olup muhtemelen polimerizasyon derecesinin diisiik oldugunu gostermektedir.
Alginat dnce manuronik asit olarak sentezlenmektedir ki alginatin yapisindaki MM bloklar zamanla %50’den
%15’e azalirken, bakteri tarafindan salgilanan hiicredisi enzimlerle MG ve GG bloga epimerize oldugu
gbzlenmigtir. Deney sonundaki alginat MG blok agirlikli olup % 50 MG ve %38 GG blok i¢ermektedir.

Anahtar Kelimeler: Alginat, Azotobacter vinelendii, Melas, Monomer Dagilimi, Viskozite

Molasses as an Alternative Carbon Source for Bacterial Alginate Production

Abstract

Alginate is an industrial polymer made of mannuronic (M) and guluronic (G) acids. Nowadays, alginate has been
still obtained by brown algae. In addition, some species of Azotobacter and Pseudomonas synthesize alginate. In
literature, in studies related with bacterial alginate simple sugars like glucose are used. This situation prevents
competition of bacterial alginate which has already higher production cost with algal alginate. For this reason,
alternative, cheap carbon sources are required for alginate production. Molasses which is a byproduct of sugar
industry is a cheap carbon source containing sugars such as glucose and sucrose. In this study, molasses was added
as a main carbon source into modified Burk’s medium. Alginate production was achieved by Azotobacter
vinelandii ATCC® 9046 at constant tempeture and mixing rate during 72 hours. During experiments alginate and
bacterial production and sugar utilization were followed. Furthermore, industrially important properties of alginate
like viscosity and monomer distribution were determined. Alginate production increased during the experiment
and the highest amount of alginate were observed as 4.67 g/L at 72 hours. While this value is corresponded to 0.85
g alginate/g bacteria, about 94 % of molasses was used at the end of the experiment. In general, broth viscosity is
increased by increasing molecular weight of the polymers. Similarly, the maximum broth viscosity was determined
at the end of the experiment as 4.35 cP which probably shows low polymerization degree. Alginate is first
synthesized as mannuronic acid that while MM blocks in alginate structure were decreased from 50 to 15 % by
time, it was observed to be epimerized into MG and GG blocks by extracellular enzymes secreted from bacteria.
At the end of the experiment, alginate which contained 50 % MG and 38 % GG blocks was high in MG block.

Keywords: Alginate, Azotobacter vinelendii, Molasses, Monomer distribution, Viscosity
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Yeni Nesil DNA Teknolojilerinin Biyoinformatik Araclar ile Entegrasyonu ve Tam
Paneli Tasariminda Kullanilmasi
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Ozet

Son on yilda, hem bilgisayar hem de laboratuar temelli DNA analizine olan ydnelim artmistir. Insan genom
projesinin tamamlanmasinin ardindan gelistirilen sistemler, protokoller ve araglar bu yonelime hiz
kazandirmaktadir. Bununla birlikte, gelisen yeni nesil DNA dizileme teknolojisi ile son yillarda literatiire
kazandirilan niikleik asit dizilerinin artmasi; depolama, analiz ve degerlendirmede biiyiik zorluklar1 beraberinde
getirmistir. DNA analizlerinin rahatlikla ve basaril bir sekilde kullanilabilinmesi i¢in gerekli biyoinformatik analiz
araglari, yazilim mithendisliginin yardimu ile, uluslar arasi kuruluslar tarafindan agik erisimli olarak veya ticari
olarak kullaniciya sunulmakta ancak calismaya 6zgii bazi durumlarda bu araglar yetersiz kalmaktadir. Boyle
durumlarda “disiplinler arasi isbirligi” kilit s6zciiktiir. DNA dizilerinin farkli bakis agilari ile degerlendirilmesi tip,
biyomiihendislik, molekiiler biyoloji gibi alanlarda yeni geligsmelere 151k tutmaktadir ve DNA dizileri ile baglantili
sektor sayisi her gegen giin artmaktadir. Bu alanlardan biri de klinik mikrobiyolojidir. Enfeksiyonlarin DNA
temelli tanist ile kisa siirede giivenilir sonuglar almak miimkiindiir. Cesitli kiitle spektrometresi (MS) uygulamalari
bu taleplerinin ¢oguna yamit vermektedir. Ugus zamanli matris destekli lazer desorpsiyon-iyonizasyon kiitle
spektrometrisi (Matrix-assisted laser desorption ionization time of flight mass spectrometry/MALDI-TOF MS),
diinya ¢apinda bir ¢ok biiyiik teshis laboratuvarlarda kiiltiiriin tanimlanmasi i¢in gereken zamani kisalmistir. Bu
sistem ile, tam otomasyonlu olarak, biyoinformatik araglar ile belirlenen tek niikleotitlerin analizi, kiiltiir agamasini
atlayarak, kandaki patojenlerin dogrudan tanilamasina imkan vermektedir.

Anahtar Kelimeler: Biyoinformatik araglar, tek niikleotit farkliliklari, MALDI-TOF MS

Integration of Next Generation DNA Technologies with Bioinformatic Tools And Using
in Design of Diagnostic Panel

Abstract

In the last decade, there is a growing concern in labratory and computer based DNA analyses. Systems, protocols
and tools developed after completion of Human Genome Project bring acceleration to this tendency. Recently; in
parallel to the increasing size of nucleic acid datas in literature, the development of next generation sequencing
technologies brought major challenges in terms of storage, analysis and assessment of the sequences.
Bioinformatic analysis tools required for the use of DNA sequences easily and successfully are made available,
with the help of software engineers, for users either commercially or, as open access tools hosted by international
organizations. But these tools are inadequate for some study-spesific cases. In these cases “inter-disipliner
collabration” is the key word. Assesment of the DNA sequences with different perspectives sheds light for new
developments in many discipline such as medicine, bioengineering, molecular biology, and the number of sectors
that are associated with DNA sequence is increasing. One of these application area is also clinical microbiology.
It is possible to get reliable results in a short time by DNA-based diagnosis of infections. Various mass
spectrometry (MS) applications could respond to many of these requests. Matrix-assisted laser desorption
ionization time of flight mass spectrometry (MALDI-TOF MS) has shortened the time needed for diagnosis of
culture in many of large diagnosis laboratories on worldwide. With this system, analysis of single nucleotides are
identified using bioinformatic tools, as the fully automated, make possible to diagnose pathogens directly from the
blood by skipping the culture stage.

Key words: Bioinformatic tools, single nucleotide differences, MALDI-TOF MS
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miRNome Analizi ile Ekmeklik Bugdayda Kurakhk Stresi ile liskili miRNA’larin
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Ozet

Mikro-RNA (miRNA)’lar, protein kodlamayan, yaklasik 21 niikleotit uzunlugunda olan, abiyotik stres cevabi gibi
cesitli biyolojik siireglerde onemli roller oynayan kiicik RNA molekiilleridir. Kuraklik, bitki biliyime ve
gelismesini etkileyen yaygin bir ¢evresel stres olup, bitkilerde cesitli biyokimyasal ve fizyolojik tepkilere sebep
olmaktadir. Bir¢ok calisma, bitkilerde primer ve sekonder metabolit {iretiminin kuraklik stresi kosullarindan
etkilendigini géstermistir. Bu metabolitler, osmolitler, antioksidanlar veya serbest radikal temizleyiciler gibi,
bitkilerin stres toleransina ve/veya onlenmesine yardimci olabilmektedir. Bugiine kadar bitki miRNA’larinin
kuraklik stresi yaniti ile iligkili oldugu bildirilmistir. Bu ¢aligmada, ekmeklik bugday ¢esitlerinden kurakliga
dayanikli olan Sivas 111/33 ¢esitinde kuraklik stresine duyarlt miRNA’lar1 mikro-dizin analizi ile arastirdik.
miRNA’larin ekspresyon profilleri kok ve yaprak dokusu 6rnekleri arasinda karsilastirmali olarak analiz edilmistir.
Yaprak dokusunda 285 miRNA, kok dokusunda ise 244 miRNA farkli ifade edilmistir. Ayrica kurakliga dayanikli
(Sivas 111/33) ve kurakliga hassas (Atay 85) ekmeklik bugday cesitlerinde Kantitatif Real Time PCR yapilmustir.
Bazi miRNA’lar ve onlarin hedef transkriptleri kuraklik stresi altinda dayanikli ve hassas ¢esitlerin kok ve yaprak
doksunda farkli regiile edilmistir. Bu c¢alismadan elde edilen sonuglar, bitkilerin kuraklik stres yanitinda
miRNA’larin molekiiler fonksiyonunu daha iyi anlamak i¢in yardime1 olacaktir.

Anahtar Kelimeler: Kuraklik stresi, mikro-dizin, miRNA, Triticum aestivum L

Profiling of miRNAs associated with Drought Stress in Bread Wheat by miRNome
Analysis

Abstract

MicroRNAs (miRNAS) are non-coding, ~21nt in length, small RNA molecules that play important roles in several
biological processes such as response to abiotic stress. Drought is a common environmental stress influencing
plant growth and development and induces various biochemical and physiological responses in plants. Several
studies have shown that the production of primary and secondary metabolites is being effected under drought stress
conditions in plants. These metabolites function as osmolytes, antioxidants or scavengers that can help plants to
avoid and/or tolerate stresses. To date, it has been reported that a number of plant miRNAs is involved in drought
stress response. In this study, we investigated drought stress responsive miRNAs in drought-tolerant bread wheat
(Triticum aestivum cv. Sivas 111/33) by miRNA-microarray screening. Expression profiles of miRNAs were also
comparatively analyzed between root and leaf samples. 285 miRNAs and 244 miRNAs were differentially
expressed in leaf and root tissues, respectively. We also performed Quantitative Real Time PCR analysis and
detected that in drought-tolerant and drought-susceptible (cv. Atay 85) bread wheat cultivars, some miRNAs and
their target transcripts were expressed both in root and leaf tissues upon drought stress and found that expression
levels of mMIRNASs and their target transcripts were differentially regulated. The results obtained in this study will
assist to better understand the molecular function of miRNAS in response to drought stress plants.

Keywords: Drought stress, microarray, miRNA, Triticum aestivum L

Bu ¢alisma TUBITAK tarafindan 1130016 nolu proje ile desteklenmistir.
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Ozet

2013 yilinda Avrupali toplumda yapilan bir genom boyu iligskilendirme ¢aligmast rs7141529 polimorfizminin
prostat kanseri icin bir risk faktorii oldugunu tanimlamistir. Bu ¢alismanin amaci toplumumuzda rs7141529
polimorfizminin prostat kanseri ile iligkisinin belirlenmesidir. 175 (85 hasta, 90 kontrol) bireyden olusan ¢alisma
grubumuzda Sequenom MassARRAY iPLEX platformu kullanilarak rs7141529 polimorfizminin genotiplenmesi
gerceklestirilmistir. SPSS (Statistical Packages of Social Sciences, SPSS for Windows, Version 20.0, Chicago, IC,
USA) paket programu kullanilarak allel frekanslari, genotip dagilimlari, odds ratio (OR), giiven araligi (GA) ve p
degerleri hesaplanmustir. Istatistik analiz sonuglarina gére, T allelinin C alleli ile karsilastirildiginda prostat kanseri
riski ile istatistiksel olarak anlamli bir sekilde iliskili oldugu bulunmustur (OR=1,61; %95 GA=1,05-2,46;
p=0,029). Homozigot karsilastirma modeline gore TT genotipi istatistiksel olarak belirgin bir sekilde iki kat artan
prostat kanseri riski (OR=2,31; 95% GA=1,01-5,27; p=0,046) ile iliskilendirilmistir. Sonug olarak, bu ¢aligma ile
toplumuzda ilk defa rs7141529 polimorfizminin prostat kanseri ile iliskisi gosterilmis ve T allelinin hastalik i¢in
bir risk faktorii olabilecegi belirlenmistir.

Anahtar Kelimeler: Prostat kanseri, rs7141529, tek niikleotid polimorfizmi
Tesekkiir: Bu Calisma YTU BAPK 2012-07-04-DOP02 numarali projesi ile desteklenmistir.

Etik kurul: Karar numarasi 2012/13/10 (Bakirkéy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi, 24.09.2012).

Effect of rs7141529 Polymorphism on Prostate Cancer Risk in Our Population

Abstract

A genome-wide association study from European population was identified rs7141529 polymorphism as a risk
factor for prostate cancer in 2013. The aim of this study is to determine the association of rs7141529 polymorphism
with prostate cancer in our population. Genotyping of rs7141529 was performed by using Sequenom MassARRAY
iPLEX platform in our study group comprising 175 individuals (85 cases, 90 controls). Allele frequencies,
genotype distributions, odd ratio (ORs), 95% confidence intervals (CI) and p values were calculated by using SPSS
(Statistical Packages of Social Sciences, SPSS for Windows, Version 20.0, Chicago, IC, USA) software.
According to statistical analysis results, T allele in comparison to the C allele was statistically significantly found
to be associated with prostate cancer risk (OR=1,61; 95% CIl=1,05-2,46; p=0,029). TT genotype was statistically
significantly associated with two-fold increase in prostate cancer risk (OR=2,31; 95% CI=1,01-5,27; p=0,046) in
homozygote comparison model. As a result, the present study demonstrated for the first time the association of
rs7141529 and prostate cancer and T allele was determined as a risk factor for disease in our population.

Keywords: Prostate cancer, rs7141529, single nucleotide polymorphism
Acknowledgements: This study was funded by YTU BAPK under the Project Number 2012-07-04-DOP02.
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Ozet

Diinya niifusunun beslenmesinde ¢ok 6nemli bir yere sahip olan ekmeklik bugday (Triticum aestivum L.), tarih
boyunca temel besin kaynaklari arasinda yer almistir. Giiniimiizde tarim uygulamalarina ayrilan alanlarin
arttirllamamasi, diinya niifusundaki artig, besin kaynaklarinin yetersizligi, kiiresel iklim degisikliginin tarimsal
tiretime etkisi gibi nedenlerle gelecekte de dnemini korumaya devam edecektir. Tim tarim {iriinleri gibi bugday
da iklim 6zelliklerinden ve ¢evresel faktorlerden etkilenmektedir. Kuraklik ve yiiksek sicaklik 6zellikle tane dolum
doneminde bugday1 olumsuz yonde etkilemekte, bugdayda verim ve kalitede 6nemli diisiislere neden olmaktadir.
Bu durum transkriptomik ve metabolomik yaklasimlarin da dahil oldugu calismalarla kurakliga ve yiiksek
sicakliga dayanikli gesitlerin gelistirilmesi ile miimkiindiir. Bu ¢alisma ile verim ve kuraklik tolerans indeks
parametreleri dikkate alinarak secilmis, elit kademedeki bugday cesitleri kullanilarak, kurakliga ve yiiksek
sicakliga dayanikli gesitler belirlenmeye c¢alisilmistir. Bu amagla fizyolojik, biyokimyasal, agronomik 6lgtimler
yapilarak ve bilinen SSR (Basit Dizi Tekrarlar1) markorleri ile taramalar yapilmistir. Calisma sonrasinda elde
edilen veriler, 1slah programlari ile kurakliga ve yiiksek sicakliga dayanikli gesit gelistirmeye olanak
verebilecektir.

Anahtar Kelimeler: Basit Dizi Tekrarlart (SSR), Ekmeklik bugday (Triticum aestivum L), Markor Destekli
Seleksiyon (MAS),

Determination of Heat and Drought Tolerant Wheat Cultivars Using Molecular
Markers

Abstract

Bread wheat, Triticum aestivum, is an important crop for feeding the population of earth and it has been used as
the main dietary resource during long time. It will continue to be important due to the reasons such as the lack of
lands allocated to the present agricultural practices, the increase in the world’s population, insufficiency of present
food resources and the effect of global climate change on agricultural production. As all of the agricultural
products, wheat is also effected by the climatic and environmental factors. Particularly, wheat in the grain filling
period is negatively affected from the high temperature and drought and that cause significant reductions in wheat
yield and quality. Therefore appliying transcriptomics and metabolomics approaches can lead to develop heat and
drouht resistant cultivars. In this study, by considering the yield and quality tolerance index parameters, heat and
drought resistant high quality wheat cultivars were to be selected. For that reason, physiological, biochemichal and
agronomical measurements were carried out and genomically profiled with known SSR (Simple Sequence
Repeats) markers. Consequently, obtained data will help to provide development of heat and drought tolerant
cultivars by marker assisted breeding programs.

Keywords: Bread wheat (Triticum aestivum L), Marker Assisted Selection (MAS), Simple Sequence Repeats
(SSR)
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Ozet

Bitki koklerindeki demir tastyicist IRT 1 molekiiler benzerliginden dolay1 demire ek olarak topraktan kok igerisine
kadmiyum da tasiyabilir. Arabidopsis gibi kadmiyuma dayaniksiz (indikatdr) bitkilerce alinan kadmiyum, kokte
depolanir. Tolerans mekanizmalar1 gelismediginden bu bitkiler yiiksek konsantrasyonlardaki kadmiyuma
dayanamazlar. Ote yandan agir metalleri yiiksek seviyede depolayabilen (hiper-depolayici) bitkiler topraktan
yliksek oranda kadmiyum alirlar; indikatdr bitkilerin aksine kadmiyumu koklerinde depolamak yerine govdelerine
tasirlar. Bu bitkiler kadmiyumun toksik yan etkilerini azaltacak detoksifikasyon sistemleri gelistirmislerdir. Hiicre
icerisine alinmasini takiben kadmiyum iyonlari, gliitatiyon ve faytokilatinler gibi tiyollerle kompleks olusturarak,
koful zar1 {izerinde bulunan &zel tastyicilar aracilifiyla yaprak mezofil hiicrelerinin kofullarinda giivenle
depolanirlar. Bu tiyoller siilfiir metabolizmasindan tiretilir. Kadmiyum toksisitesi altinda hiper-biriktirici bitkilerde
siilfir metabolizmasinin ve buna bagli olarak gliitatiyon iretiminin arttigi bulunmustur. Bu artis 6zellikle
transkripsiyon seviyesinde kontrol edilir. CPL1, RNA polimeraz II’nin regiilasyonunda gorev alan CTD’yi
defosforile ederek, transkripsiyon devrinin en son basamaginda RNA polimeraz II’'nin mRNA’dan ayrilmasi ve
transkripsiyonun sonlanmasina yardimet olur. Her ne kadar cpll mutantinda IRT1 ekspresyonu artmig olsa da,
mutant kadmiyuma tolerans gésterir. Indikator bitkilerin aksine, tipki hiper-depolayicilarda gdzlemlendigi gibi
kadmiyum daha ¢ok cpll mutantinin govdesinde birikim gosterir. Ilging olarak, cpll mutantinda yapilan
mikroarray analizinde tiim farkli ifade edilen genlerin %37 sinin (toplam 65 gen) siilfiir metabolizmasinda gorevli
proteinleri kodlayan genlerden olustugu bulunmustur. Bu genlerden secilmis olanlarinin  kadmiyum
toksisitesindeki ifade seviyeleri kontrol bitkilerine oranla artis gosterir. Ozellikle gliitatiyon ve faytokilatin
iretiminden sorumlu GST ve PS genlerinin ifade seviyeleri kadmiyum toksisitesi altinda cpll gvdesinde yiiksek
oranda artis gosterir. Kisacast CPL1, siilfiir metabolizmasini etkileyerek Cd toksisitesine tepkiyi kontrol eder.

Anahtar Kelimeler: kadmiyum, RNA metabolizmasi, siilfiir, hiperdepolama, bitki

An RNA Metabolism Regulator CPL1 Regulates Plant Responses to Cadmium Toxicity
by Affecting Sulfur Metabolism

Abstract

Iron transporter IRT1 can translocate cadmium from rhizosphere in addition to iron due to molecular similarities
of ions. Cadmium-sensitive indicator plants like Arabidopsis accumulate cadmium in their roots, and they cannot
tolerate high cadmium levels since they don’t show developed tolerance mechanisms. On contrary,
hyperaccumulator plants uptake high amounts of cadmium from soil; unlike indicators, they translocate it from
roots to shoots instead of accumulating it in the roots. These plants have developed detoxification systems to
alleviate the toxic effects of cadmium. Following the uptake into the cells, cadmium ions complex with thiols
(glutathione and phytochelatine), and then are sequestered into leaf mesophyll cell vacuoles. These thiols are
products of sulfur metabolism. Sulfur metabolism and, in turn, glutathione production increases under cadmium
toxicity in hyperaccumulators. This increase is specifically controlled at transcription level. By dephosphotylating
the CTD that functions in regulation of RNA polymerase 11, CPL1 helps in separation of RNA polymerase Il from
mRNA and termination of transcription. cpll mutant tolerates cadmium toxicity although it shows higher IRT1
expression. Opposite to indicator plants, cadmium mainly accumulates in shoots of cpll similar to
hyperaccumulators. Interestingly, 37% of all differentially expressed genes (total of 65 genes) in cpll microarray
is related to sulfur metabolism. The expression levels of selected genes among those 65 are induced under cadmium
toxicity. GST and PS genes responsible for production of glutathione and phytochelatine increases in cpll shoots
under cadmium toxicity. Overall, these data suggest that CPL1 regulates responses to Cd toxicity by affecting
sulfur metabolism.

Keywords: cadmium, RNA metabolism, sulfur, hyperaccumulation, plant
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Ozet

Temel mikro-besin maddelerinden bir tanesi olan demir her ne kadar dogada sik rastlanan bir metal olsa da,
toprakta ¢oziilmemis halde bulundugundan dolayi bitkiler tarafindan emilmesi ¢ok zordur. Bu da bitkilerin demir
yetersizligine maruz kalmalaria neden olur. Demir, 6zellikle Tiirkiye nin biiyiik bir kismini kapsayan asiditesi
diisiik kirecli topraklarda daha az ¢oziindiigiinden bu topraklarda yetisen tarimsal dneme sahip bitkiler stirekli
demir-yetersizligine maruz kalirlar. Demirin bitkideki homeostazinin saglanmasi demir-siilfiir prostetik
gruplarinin korunmasi igin 6nemli bir fiziksel faktdrdiir. Demir-siilfiir gruplari fotosentez, solunum, siilfiir ve azot
metabolizmalari, bitki hormonlar1 ve koenzim sentezi gibi hayati 6nem tasiyan iglemler icin kofaktér gorevi
iistlenirler. Bu nedenlerden dolay1 bitkinin yasayabilmesi icin siilfiir metabolizmasinin diizgiin ¢aligmasi demir
homeostazinin korunmasi kadar miithimdir. Siilfiir metabolizmasinin diizenli ¢aligmas1 ozellikle demir-
yetersizliginin bitki tizerinde olusturacagi yan etkilerin azaltilmasi agisindan yiiksek 6nem arz eder. Bugiine kadar
RNA metabolizmasinin siilfiir metabolizmasini etkileyerek bitkilerin demir metabolizmasini nasil kontrol ettigi
aragtirilmamugtir. Kisa siire 6nce bir RNA metabolizma diizenleyicisi olan CPL1’in mutasyonu sonucu bitkilerin
demir-yetersizligi semptomlar1 gosterdiklerini kegfettik. IRT1 ve FIT genlerinin ifade seviyeleri cpll mutantinda
arttig1 halde, mutant bitki demir-yetersizligine dayaniklilk gosterdi. ilging olarak, cpll mutantinda yapilan
mikroarray analizinde tiim farkli ifade edilen genlerin %37’sinin (toplam 65 gen) siilfiir metabolizmasinda gorevli
proteinleri kodlayan genlerden olustugu bulunmustur. Gen set zenginlestirme analizi sonucunda, CPL1 tarafindan
kontrol edilen 65 siilfiir metabolizmasi geninin bilinen siilfiir mikroarray sonuglariyla ¢akistig1 bulunmustur. Bu
genlerden secilmis olanlarimin demir-yetersizligi altindaki ifade seviyeleri kontrol bitkilerine oranla istatistiksel
farkliliklar gostermistir. Bu bulgular 1s1§inda CPLI1, siilfiir metabolizmasini etkileyerek bitkilerin demir
eksikligine kars1 tepkilerini kontrol edip, farkli metal metabolizmalarini diizenleyici gorev iistlenir.

Anahtar Kelimeler: demir eksikligi, RNA metabolizmas, siilflir metabolizmasi, bitki

An RNA Metabolism Regulator CPL1 Regulates Iron-Deficiency Responses by Affecting
Sulfur Metabolism in Plants

Abstract

One of the essential micronutrients, iron is found highly in nature although it cannot be absorbed readily by roots
due to its low solubility in calcareous soil with low acidity. Hence, agriculturally important crops grown on such
soils, which cover the majority of Turkey, are exposed to constant iron-deficiency. Proper control of iron
homeostasis in plants is an important physical issue for the protection of prosthetic iron-sulfur clusters that function
as cofactors in crucial processes such as photosynthesis, respiration, sulfur and nitrogen metabolisms, plant
hormone and coenzyme synthesis. For these reasons, proper function of sulfur metabolism is as vital as the balance
of iron homeostasis. Coordinated operation of sulfur metabolism is especially important for the elimination of the
side effects of iron-deficiency in plants. Up to date, control of iron metabolism by sulfur metabolism affected by
RNA metabolism hasn’t been studied. Recently, we discovered that the plants show iron-deficiency symptoms
when RNA metabolism regulator CPL1 is mutated. Expression of IRT1 and FIT increased in cpll while mutant
tolerated iron-deficiency. Interestingly, 37% of all differentially expressed genes (total of 65 genes) in cpll
microarray was related to sulfur metabolism. In gene set enrichment analyses, these sulfur metabolism genes
regulated by CPL1 were found to overlap with known sulfur microarray results. The expression of selected genes
among those 65 were significantly different than that of control plants under iron-deficiency. These findings
suggest that CPL1 regulates iron-deficiency responses by affecting sulfur metabolism, and acts as a regulator of
different metal metabolisms in plants.

Keywords: iron deficiency, RNA metabolism, sulfur metabolism, plant
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Hashasda Sentezlenen Onemli Alkaloit Uriinlerinin Metabolik Miihendislik ve Islevsel
Genomik Yaklasimlariyla Manipiilasyonu

Esma Ozhiiner!, Tugba Giirkék, Mine Tiirktas, iskender Parmaksiz, Turgay Unver
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Ozet

Haghas (Papaver somniferum) bitkisi 6zellikle narkotik morfin, 6ksiiriik kesici kodein ve kas gevsetici papaverin
basta olmak iizere birgok ¢esit benzilisokuinolin tipi alkaloit iiretebilen bir bitkidir. Bu bitki, alkaloit biyosentez
metabolizmasinin arastirilmasi ve sekonder metabolit tiretimi amaciyla siklikla kullanilmaktadir. Bu ¢alismada
hashas bitkisinden izole edilen 4-OMT ve 7-OMT genleri islevsel genomik yaklagimi ile farkli dokularda (yaprak,
gbvde ve kapsiil) susturulmus ve agir1 ifade ettirilmistir. Bu baglamda, morfin senteziyle ilgili genlerin ifade
diizeyi degisiklikleri mRNA ve protein diizeyinde 6l¢iilmiistiir. Ayrica, susturma/asirt ifade etme sonucu morfin,
kodein, tebain ve papaverin gibi tibbi degeri yiiksek alkaloitlerin sentez miktarindaki artis veya azalista tespit
edilmistir. Susturma ve asir1 ifade ettirme sonuglarimin gézlenmesinde qRT-PCR ile morfin sentezinde rol alan
diger genlerin mRNA diizeyleri, immuno-blotlama deneyleri ile morfin iiretim yolunda rol alan diger proteinlerin
(SalAT, COR, CNMT, TYDC ve 6-OMT) ifade diizeyleri ve  LC TOF/MS analizleriyle de morfin biyosentez
yolagindaki ara ve son iirlinlerin miktar analizleri yapilmistir. Sonugta, alkaloit sentezinde rol oynayan 4-OMT ve
7-OMT genleri islevsel genomik, proteomik ve metabolik miihendisligi yaklasimlariyla morfin iiretim
mekanizmasindaki epistatik ve hipostatik etkilesen genler farkli dokularda tespit edilmis ve alkaloid
metabolizmasinin regiilasyonu hakkinda 6nemli somut veriler kazanilmustir.

Anahtar Kelimeler: 4-OMT, 7-OMT, Gen susturulmasi ve asir1 ifade ettirilmesi, Metabolit Mithendisligi

Manuplation of Plant High Value Alkaloid Products via Metabolic Engineering and
Genomics Approaches in Opium Poppy

Abstract

The opium poppy, Papaver somniferum L., produces several types of benzylisoquinoline alkaloids including the
narcotic analgesic morphine, the cough suppressant codeine, the muscle relaxant papaverine, and the anti-
microbial agents sanguinarine and berberine. To investigate the alkaloid biosynthesis mechanism and pathway the
plant is frequently used. In this study, isolated from the poppy plant 4-OMT and 7-OMT genes were silenced and
over expressioned in different tissues (leaves, stems and capsules) via functional genomic approaches. In this
context, the changes of expression levels of genes involved in the synthesis of morphine was measured in mRNA
and protein level. Moreover, silencing and overexpression result were determined on the increase or decrease in
the amount of medicinally important alkaloids such as codein, morphine, thebaine, and papaverine. The observed
of silencing and overexpression result, MRNA levels of other genes taken a role in morphine synthesis, expression
levels of other proteins taken role in the way morphine production and analysis amount of intermediate and final
products morphine in the biosynthesis pathway were performed via qRT-PCR, immuno-blotting assays and LC
TOF/MS analysis, respectively. Consequently, 4-OMT and 7-OMT genes play a role in alkaloid synthesis have
been identified in different tissues epistatic and hypostatic interacting genes in morphine production mechanism
and have been gained important data about regulation of alkaloid metabolism with functional genomics,
proteomics and metabolic engineering approaches.

Keywords: 4-OMT, 7-OMT, Gene silencing and overexpression, Metabolic engineering

Bu galisma TUBITAK tarafindan 1110036 nolu proje ile desteklenmistir.
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Yeni Nesil Dizileme Teknolojisi ile Zeytinin Pedisel Dokusunun Transkriptom
Dizilemesi

Giilsiim Tanman Ziplar!, Turgay Unver!, Mine Tiirktas!
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Ozet

Akdenizi simgeleyen bir kiiltiir bitkisi olan zeytin (Olea europaea L), ekonomik ve ekolojik olarak 6nemlidir.
Pedisel dokusu meyve ile baglantiy1 saglar, meyve gelisiminde ve fotosentez iiriinlerinin taginmasi ile birikiminde
rol alir. Dokunun iletim kapasitesinin meyve biiylikligiinii etkilemesi, meyve dokiimiiniin zamaninda
gerceklesmesi ve hasat seklinin zeytinde periyodesite olgusunu etkilemesinden dolay1 pedisel dokusunun gelisimi
onemlidir. Pedisel dokusunda gelisimsel farkliligin molekiiler diizeyde anlayabilmek i¢in Roche454 FLX+ yeni
nesil dizileme teknigi ile trankriptom dizileme ¢aligmasi yapilmistir. Caligma kapsaminda Ayvalik (Olea europaea
L cv. Ayvalik) ¢esidine ait ham (Temmuz ayina ait) ve olgun (Kasim ayina ait) pedisel dokularindan izole edilen
total RNA’lar kullanilmistir. Boylece farkli gelisim asamalarinda bulunan dokulardan transkriptom diizeyinde
analizler yapilarak genomun fonksiyonel elementleri yorumlanmistir. Sonug olarak pedisel dokusunun gelisiminde
etkin mRNAlar belirlenmis, meyve ile bitki arasindaki sinyal molekiilleri ve gorev aldigi yolaklar ortaya
koyulmus, absisyon ve doku yaslanmasinda gorevli fonksiyonel elementler molekiiler diizeyde incelenmistir.

Anahtar kelimeler: Zeytin (Olea europaea L) , pedisel, meyve dokme, transkriptom, Roche 454 GS FLX+

Transcriptome sequencing via next-generation sequencing technology in olive pedicel
tissue (Olea europaea cv. Ayvalik)

Abstract

Olive (Olea europaea) symbolizing the Mediterranean is economically and ecologically important cultivated plant.
Pedicel tissue provides connection to the fruit, takes role in fruit development and accumulation and transportion
of photosynthetic products. The development of the pedicel tissue is important because of transmission capacity
of tissue affects the fruit size, for abcission to occur on convenient time and the harvest’s shape affects the
periyodesit cases in olive. In order to understand the developmental differences in pedicel tissue at the moleculer
level, transcriptome sequencing was carried out by using next geeneration sequencing technology Roche454
FLX+. In this study, total RNA isolated from immature (of July) and mature (of November) Ayvalik (Olea
europaea L.cv. Ayvalik) pedicel tissues were sequenced.Thus, genome functional elements in different
development stages of tissues were interpreted by analysis in transcriptome level. Eventually active mRNAS in
development of pedicel tissue were determined , signaling molecules and pathways that plays role between the
plant and fruit were produced, functional elements take placed in abcission and tissue aging were investigated at
the molecular level.

Keywords: Olive (Olea europaea L), pedicel, abcission, transcriptome, Roche 454 GSFLX+

Bu ¢alisma Cankir1 Karatekin Universitesi BAP Koordinasyon birimi tarafindan FF12035L20 nolu proje ile
desteklenmistir.

21


mailto:gulsumziplar@gmail.com

Yabani Zeytin (Olea europaea L. var oleaster) Bitkisi Genpmunda MADS-Box
Transkripsiyon Faktori Ailesi Tanimlanmasi ve Ifade analizi
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Ozet

Zeytin; yapraginda ¢esitli antioksidanlar igeren, ekolojik ac¢idan zeytin agaglari ekstrem iklim sartlarindan sonra
¢ok uzun Smiirlii ¢6llesmeye karsi topraklar: korumak ile gorevli, yaga islenmesiyle de insan sagligina yararh
birgok etkisi olan, zeytinyaginin olugsmasini saglayan ekonomik agidan 6nemli bir bitkidir. Tiirkiye’nin de iginde
bulundugu 3045 derece enlemler arasinda sinirli bir alanda yetismekte ve 40 i{ilkede ekonomik olarak
yetistiriciligi yapilabilen bir bitkidir. Istihdam, katma deger artis1 ve dis ticaret basta olmak iizere ulusal ekonomiye
birgok katkis1 bulunmaktadir. Transkripsiyon faktorleri (TF) icerdikleri baglanma bolgeleri ile 6zel DNA dizilerini
tantyarak, DNA'ya baglanirlar ve konformasyonel degisikliklere yol acarlar. Bu sekilde de organizmanin gelisimi,
¢ogalmasi, sinyal iletimi, stres cevabi gibi bir¢ok biyolojik yolakta rol oynayan genlerin ifadelerini diizenlerler.
Daha 6nce yapilmis birgok ¢aligmada, bitkilerde MADS-Box TF genlerinin ¢igek, meyve, yaprak ve kok gelisimini
diizenlendigi bildirilmistir. Giinlimiize kadar ise deneysel olarak zeytine ait MADS-Box transkripsiyon faktorii
karakterize edilmemistir. Bu ¢aligmada zeytin bitkisinde yag biyosentezi mekanizmasinda rol oynayan MADS-
Box TF’lerinin analiz edilmesi amaciyla zeytin doku drnekleri toplanmugtir. Oncelikle yabani zeytinde gesitli
biyoinformatik analizlerden yararlanilarak MADS-Box TF ailesinin bulundugu genler belirlenmistir. Biitiin bu
saptama calismalariyla bulunan genlerden 6ncelikle yag biyosentez mekanizmasi ile ilgili olanlar segilerek yabani
zeytin transkriptomu sonucuna gore farkli ifade edilmis bazi genlerin zeytine ait farkli dokularda qRT-PCR teknigi
kullanilarak ifade seviyeleri belirlenmistir. Elde edilen verilerle zeytinde MADS-Box TF ailesinin yag biyosentezi
ile ilgili 6nemli rollerinin oldugu anlasilmstir.

Anahtar Kelimeler: MADS-Box, gRT-PCR, transkripsiyon faktorii, yabani zeytin

Genome-wide Identification and Expression Analysis of MADS-Box Transcription
Factor Family in Wild Olive (Olea europaea L. var oleaster)

Abstract

Olive is an economically important crop since its beneficial effects on human health as oil. It includes variety of
antioxidants in its leaves and. Its habitat is restricted to 30-45 degree parallels and it is grown in 40 countries
including Turkey. Thus it has many contribution to national economy in different ways like employment, increase
in added-value and export. Transcription factors (TF) recognise spesific DNA sequences via binding regions, bind
to DNA and cause conformational changes. This changes lead to regulation of genes that play roles in various
biological processes such as development, reproduction, signal transduction, response to stress. In previous studies
states that MADS-Box TF genes regulate flower, fruit, leaf and root development. Up to date there has not been
any characterization of MADS-Box TF in olive. In this study, tissue samples were collected in order to identify
MADS-Box TF role in oil biosynthesis.

Firstly olive MADS-Box TF family genes were determined bioinformatically. After this step, among the genes
that associated with oil biosynthesis mechanism were chosen and certain differentially expressed genes were
validated via qRT-PCR technique. As a result, MADS-box TF family is involved in oil biosynthesis.

Keywords: MADS-box, gRT-PCR, transcription factor, wild olive

Bu ¢alisma Cankir1 Karatekin Universitesi BAP Koordinasyon birimi tarafindan FF12035L19 nolu proje ile
desteklenmistir.
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Bitkilerde hiicre ¢eperi miihendisligi yontemiyle hiicre duvarlarinin yeniden dizayn
edilmesi: pektin modifikasyonu
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Ozet

Lignoseliilozik biyokiitleden biyoyakit iiretiminin, teknolojik olarak optimize edildiginde hammaddece ¢ok daha
bol ve ucuz olmasi sebebiyle yakin gelecekte daha ¢ok tercih edilmesi beklenmektedir. Biyoetanol, bitki hiicresinin
¢eperinde biiyiik oranda birikmis ve polimerlesmis sekerler olan seliiloz ve hemiselillozun fermentasyon iiriinii
olarak elde edilmekte ve benzine karigtirilarak araglarda yakit olarak da kullanilmaktadir. Ancak bitkilerin hiicre
¢eperindeki farkli polimerlerin karmagik ve siki etkilesimleri biyokiitlenin enzimatik hidroliz (sakkarifikasyon) ile
sekerlere doniisme etkinligini azaltmaktadir. Bu ¢calismada, bitkilerdeki hiicre ¢eperinindeki pektini yapisini bozan
enzimin Arabidopsiste ekspresyonu ile elde edilen transgenik bitkilerde sakkarifikasyon etkinliginin artirilarak,
lignoseliilozik kiitleden biyoyakit {iretim maliyetinin diisiiriilmesi hedeflenmektedir.

Anahtar Kelimeler: Lignoseliilozik biyokiitle, Biyoyakit, Hiicre ¢eperi, Genetik Mithendisligi, Sakkarifikasyon

Modifying plant cell wall by cell wall engineering : focus on pectin modification

Abstract

The biofuel production from lignocellulosic biomass which will be optimized for the near future is expected to be
more preferred since is technologically much more abundant and use cheap raw material. Bioethanol is produced
from cellulose, which is largely accumulated and polymerized in the plant cell wall, and hemicellulose sugars
obtained as products of fermentation, might be used as fuel additives. However, complex and tough interactions
in different polymers of plant cell wall reduce enzymatic hydrolysis (saccharification) efficiency of biomass
conversion to sugars. In this study, the enzyme that degrades the structure of the pectin in the plant cell wall in that
is obtained by heterologous expression in Arabidopsis plants by increasing the efficiency of saccharification, it is
aimed to reduce the production costs of biofuels from lignocellulosic mass.

Keywords: Lignocellulosic biomass, biofuel, cell wall, genetic engineering, saccharification
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MING6 Hiicre Hatlarinda G-Protein Kenetli Reseptorlerin Pankreatik Beta Hiicre
Fonksiyonunun Anlasilmasindaki Rolii
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Ozet

Polipeptid yapili instilin hormonu, tiim viicudun enerji dengesi i¢in gereklidir ve insiilin salg1 veya etkisinde
olusabilecek bozukluklar tip 1 ve tip 2 diyabet hastaliginin gelisimiyle iliskilidir. Beta hiicrelerinin normal
fonksiyonunun anlagilmasi ve diyabet hastaligina neden olan beta hiicre bozukluklarinin tanimlanmasi yeni
teropatik yaklasimlart doguracaktir. Pankreatik beta hucrelerinden salgilanan insulin salgisi hem metabolik
yolaklar (glukoz, amino asit, esterlenmemis yag asitleri) hem de hucre disi sinyaller (hormonlar, inkretinler,
norotransmitterler ve bir cok kucuk yapili molekul) tarafindan duzenlenmekte ve bu molekuller buyuk oranda
guanin kenetli protein reseptorlerinin etkisiyle hareket etmektedir

Kings College London Diyabet Arastirma Grubuyla yapilan ana calismanin bir parcasi olan bu ¢alisma ile yeni
kesfedilen bazi G-protein kenetli reseptorlerden (GPCRs) GPR54,GPR56,GPR75 ve bazi diger agonist ve
reseptorlerin beta hiicre fonksiyonunun diizenlenmesindeki rolleri belirlenerek diyabet hastaliginin tedavisindeki
potansiyelleri arastirilmaktadir.

Anahtar Kelimeler: Beta Hiicreler, GPCR, MING, Yalanci Adacik, Hiicre Kiiltiirii, Diyabet

The Role of the G-Protein Coupled Receptors In MIN6 Cell Monolayers to Assess
Pancreatic B-Cell Function

Abstract

The polypeptide hormone insulin is essential for the maintenance of whole body fuel homeostasis, and defects in
insulin secretion and/or action are associated with the development of Type 1 and Type 2 diabetes. Understanding
normal B-cell function, and identifying the defects in B-cell function that lead to the development of diabetes, will
generate new therapeutic targets. Insulin secretion from pancreatic -cells is regulated by both metabolic pathways
(glucose, amino acids, non-esterified fatty acids) and extracellular signals (hormones, incretins, non-esterified fatty
acids, neurotransmitters and various small molecules) acting predominantly via G-Protein Coupled Receptors
(GPCRs). The overarching aim of this project is assessing the role of the novel G-protein coupled receptors
(GPCR), the GPR54,GPR56,GPR75 and also some other agonists and receptors in the regulation of f-cell function
and assess whether these ligands and GPRs may have therapeutic potential for the treatment of diabetes.

Keywords: B-Cells, GPCR, MING, Pseudo Islets, Cell Culture, Diabetes
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Nemrut Golii Aktinobakteri Cesitliliginin 16S rRNA Gen Dizi Analizi ile Belirlenmesi
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Ozet

Aktinobakteriler dogada yaygin olarak bulunan, ekonomik ve biyoteknolojik 6nemi olan mikroorganizma
grubudur. Aktinobakterilerden izole edilen sekonder metabolitlerin bir¢ogu ilag endiistrisinde ve tarimda
kullanilmaktadir. Son yillarda karasal aktinobakterilerden izole edilen biyokatalizorlerin ve sekonder
metabolitlerin kullaniminda ilerleme kaydedilmistir. Ancak, aragtirma ve gelistirme programlar1 daha az galisilmis
habitatlardan yeni aktinobakteri suslarinin izolasyonuna odaklanmistir. Yeni aktinobakteri tiirlerini izole etmeyi
amacladigimiz bu ¢aligmada, Nemrut Golii kiyisal sediment ve toprak 6rneklerinden segici izolasyon yontemiyle
toplam 51 mikroorganizma elde edilmistir. Renk gruplandirmasindan sonra secilen 25 izolat, 16S rRNA gen dizi
analizi ile cins dizeyinde tamimlanmistir. 16S rRNA  gen dizi  verilerinin  EzTaxon
server (http://www.ezbiocloud.net/eztaxon; Kim ve ark., 2012)’da yapilan analizine gére 25 izolat; Jishengella (1
izolat), Saccharomonospora (1 izolat), Nocardia (3 izolat), Actinomadura (6 izolat), Streptomyces (6 izolat) ve
Micromonospora (8 izolat) cinslerinin iiyelerini igermektedir. izolatlarin en yakin tip tiirleri ile 16S rRNA gen dizi
verilerine dayali filogenetik analizi yapilarak neighbour-joining (Saitou ve Nei, 1987) ve maximum likelihood
(Felsenstein, 1981) yontemlerine gore agaglar olusturulmustur. Filogenetik analiz sonucu Streptomyces cinsine ait
NRH12, NMTSC23 ve NMTC13; Actinomadura cinsine ait SPNT21, 3INTSP ve NTSP31; Saccharomonospora
cinsine ait NB11 ve Jishengella cinsine ait NA12 izolatinin yeni tiir olma potansiyelinin yiiksek oldugu
diigiiniilmektedir.

Anahtar Kelimeler: Aktinobakteri, Nemrut Golii, 16S rRNA

Determination of Actinobacteria Diversity of Nemrut Lake by 16S rRNA Gene Sequence
Analysis

Abstract

Actinobacteria is a common group of microorganisms, which have economic and biotechnological importance.
Most of secondary metabolites isolated from actinobacteria are used in pharmaceutics and agriculture. The
exploitation of biocatalysts and secondary metabolites from actinobacteria has improved in recent years. However,
research and development programs have focused on isolation of novel actinobacteria strains from less studied
habitats. In this study, aimed to isolate novel actinobacteria species, a total of 51 microorganisms were obtained
from coastal sediment and soil samples of Nemrut Lake by using selective isolation method. After colour grouping,
selected 25 isolates were identified by 16S rRNA gene sequence analysis at genus level. According to the analysis
of 16S rRNA gene sequence data on EzTaxon server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012), the
isolates were identified as members of the genera Jishengella (1 isolate), Saccharomonospora (1 isolate), Nocardia
(3 isolates), Actinomadura (6 isolates), Streptomyces (6 isolates) and Micromonospora (8 isolates). Phylogenetic
analysis of the isolates with the most closely related type species on the basis of 16S rRNA gene sequence data
were applied to construct the trees based on neighbour-joining (Saitou and Nei, 1987) and maximum likelihood
(Felsenstein, 1981) methods. According to phylogenetic analysis, it is considered that the isolates of NRH12,
NMTSC23, NMTC13 (Streptomyces spp.); SPNT21, 31INTSP, NTSP31 (Actinomadura spp.); NB11
(Saccharomonospora sp.) and NA12 (Jishengella sp.) have high potential to be novel taxa.

Keywords: Actinobacteria, Nemrut Lake, 16S rRNA
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Krater Gollerinden izole Edilen Nonomuraea Tiirlerinin Filogenetik Analizi
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Ozet

Mikrobiyal dogal iiriinler, yeni terapétik ajanlarm gelistirilmesinde kullanilacak kimyasallarin kesfi i¢in 6nemli
bir hedeftir. Biyolojik olarak aktif bilesiklerin biiyiik bir kismi aktinobakterilerden elde edilmektedir. Daha diisiik
oranda izole edilebilen aktinobakterilere ait farkli cinsler, yeni metabolit kaynaklar1 olarak aragtirilmaktadir. Bu
cinslerden biri olan Nonomuraea cinsinin bazi {iyelerinin biyoaktif bilesikler {iretebilme potansiyeline sahip
oldugu bilinmektedir. Bu cinsin iiyeleri toprak, kiyisal sediment, magaralar ve bitkiler gibi cesitli habitatlardan
izole edilmektedir. Nonomuraea cinsine ait yeni tiirler izole etmek amaciyla gerceklestirilen bu ¢alismada, Meke
Golii ve Acigo6l’den segici izolasyon yontemi kullanilarak 187 aktinobakteri izole edilmistir. Morfolojik 6zellikler
dikkate alinarak yapilan renk gruplandirmasi sonucu sec¢ilen 54 izolatin 16S rRNA gen dizi analizi yapilmis ve
dokuz izolatin Nonomuraea cinsine ait oldugu belirlenmistir. 16S rRNA gen dizi verilerinin EzTaxon
server (http://www.ezbiocloud.net/eztaxon; Kim ve ark., 2012)’da analiz edilmesiyle Nonomuraea cinsine ait
oldugu belirlenen dokuz izolattan yedisinin en yakin tip tiiriine dizi benzerliginin %99’un altinda oldugu tespit
edilmigtir. Bu izolatlarin neighbour-joining (Saitou ve Nei, 1987) ve maximum likelihood (Felsenstein, 1981)
yontemlerine gore olusturulan filogenetik agaglardaki pozisyonlar: dikkate alindiginda, Nonomuraea cinsi igin
yeni tiir(ler) olma potansiyelinin yiiksek oldugu goriilmektedir.

Anahtar Kelimeler: Nonomuraea, Meke Golii, Acigol, 16S rRNA

Phylogenetic Analysis of Nonomuraea spp. Isolated from Crater Lakes

Abstract

Microbial natural products are an important target for discovery of chemicals utilized in development of new
therapeutic agents. Most of biologically active compounds have been obtained from actinobacteria. A variety of
genera of less isolated actinobacteria have been investigated as sources of novel metabolites. Some members of
the genus Nonomuraea, one of the less isolated actinomycete genera, are known to have potential to produce
bioactive compounds. Members of this genus have been isolated a wide variety of habitats such as soil, coastal
sediment, caves and plants. In this study, aimed to isolate novel species of Nonomuraea, a total of 187
actinobacteria isolated from Meke Lake and Acigdl by using selective isolation method. Selected 54 isolates on
the basis of morphological characteristics of colour groups were analysed for 16S rRNA gene sequence data and
nine isolates were identified as members of Nonomuraea. By analysing 16S rRNA gene sequence data on EzTaxon
server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012), seven isolates were found to have sequence
similarity of <99% with the most closely related type species. Considering the positions of these isolates on
phylogenetic trees constructed on the basis of neighbour-joining (Saitou and Nei, 1987) and maximum likelihood
(Felsenstein, 1981) methods, the isolates have high potential to be novel species for the genus Nonomuraea.

Keywords: Nonomuraea, Meke Lake, Acigol, 16S rRNA
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Aspergillus niger HBF201 Tarafindan Uretilen Ekstraselliiler Fitazin Saflastirilmas: ve
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Aspergillus niger HBF201 tarafindan ekstraseliiler olarak iiretilen fitaz enzimi amonyum siilfat ¢oktiirmesi, fenil
sepharoz CL-4B, DEAE sefaroz CL-6B ve sefakril 200HR kolon kromatografisi uygulayarak % 33 verimle, 71.2
kat saflagtirildi. PAGE ve SDS-PAGE de iki fitaz band: elde edildi ve molekiiler agirligi FitA 130 ve FitB 60 kDA
olarak hesaplandi. Maksimum enzim aktivitesi pH 3.5 ve 65 °C bulundu. Enzimin genis bir sicaklik ve pH
araliginda stabil oldugu saptandi. Enzimin sodyum fitat i¢in Km degeri 1.16 mM, Ve Vmax degeri 270 U/mL olarak
hesapland. Fitaz enziminin genis bir subsrat spesifikligine sahip oldugu belirlendi. Fitaz aktivitesi Al®*, Na*, K*,
Co?*, Ba**, Ca?*, Cu?* ve Mn?* katyonlari tarafindan artarken, Fe?* ve Pb?* katyonlari tarafindan inhibe oldu. EDTA
enzim aktivitesini etkilemedi. Enzim NBS, PMSF, DTNB ve 2,3-biitandion tarafindan inhibe edildi. Ancak enzim
CMC, DTT ve B-merkaptoetanol ile aktive oldu. Bu sonuglar enzimin katalitik merkezinde triptofan, sistein, serin
ve arjinin kalintilarinin 6nemli rol oynadigi ileri siiriilebilir.

Anahtar sozciikler: Aspergillus niger, Fitaz, Karakterizasyon, Saflagtirma

Purification and Characterization of Extracellular Phytase Produced by Aspergillus
niger HBF201

Abstract

Extracellular phytase produced by Aspergillus niger HBF 201 was purified 71.2 - fold with a recovery of 33%
referred to the phytase activity in the crude extract using, ammonium sulphate precipitation, phenly sepharose CL -
4B, DEAE sepharose CL-6B and sephacryl 200HR. PAGE and SDS-PAGE showed two phytases bands. The
molecular weights of the purified phytases were estimated to be PhyA 130 and PhyB 60 kDa by SDS-PAGE. The
temperature and pH for maximum activity of the enzyme were 65 °C and 3.5, respectively. Km and Vmax values for
sodium phytate of the enzyme were calculated to be 1.16 mM and 270 U/mL, respectively. The phytase exhibited
broad substrate specificity. The phytase activity was stimulated by AI®*, Na*, K*, Co?*, Ba?*, Ca?*, Cu?* and Mn?*
cations inhibited by Fe?* and Pb?*cations. EDTA did not effect of the phytase activity. The enzyme activity was
inhibited in the presence of NBS, PMSF, DTNB and 2,3-biitandion while CMC, DTT and B-mercaptoethanol,
were activated. This result shows that tryptophan, cysteine, arginine and serine residues play an important role in
the catalytic process.

Keywords: Aspergillus niger, Characterization, Purification, Phytase
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Probiyotiklerin popiilaritesinin artmasi ile birlikte onlarin kaynaginin ve etkili bir sekilde tanimlanmasinin dnemi
de artmaktadir. Lactobacillus tiirleri, safra tuzu hidrolaz (BSH) enziminin kolesterol seviyesini diisiiriicii etkileri
ve bazi sekonder metabolitleri olusturmalarina bagli olarak kolon kanseri ve kardiyovaskiiler hastaliklarin
tedavisinde rutin bir sekilde probiyotik olarak kullanilmaktadir. Lactobacillus tiirlerinin insan sindirim siteminde
lokalize olmasi ile onlarin BSH enzim aktivitesine sahip olmalar1 arasinda gii¢lii bir iliski oldugundan dolay1
Lactobacillus tiirlerinin BSH 6zellikleri probiyotik seciminde énemli kriterlerden biri olmustur. Insan sindirim
siteminde ki Lactobacillus tiirleri safra tuzlarina direng gosterdiklerinden dolay probiyotik segimleri i¢in iyi bir
kaynak olusturmaktadir. Lactobacillus tiirleri birbirlerine ¢ok yakin 6zellik gostermeleri nedeni ile onlarin
tanimlanmalari ve ayirt edilmeleri biiyiik bir problemdir. Bu sebepten dolay1 ge¢cmiste bir¢cok Lactobacillus tiiri
yanlis tanimlanmigtir. Bu ¢alismada; dort mevsim boyunca kadin ve erkek olmak tizere saglikli iki yetigkin bireyin
gaita ve ag1z boslugundan alinan Lactobacillus tiirleri tanimlanmig ve Lactobacillus tiirlerinin sabit olup olmadigi
aragtirtlmistir. 16S-ARDRA ve tiire 6zgili primerlerin kullanildigi 16S-23S ara bolge teknigi ile kirk dort tane
Lactobacillus tiirli basaril bir sekilde tamimlanmistir. Her iki bireyde, Lb. paracasei, Lb. animalis, Lb. fermentum,
Lb. rhamnosus, Lb. casei ve Lb. gasseri tiirleri bulunmustur. Sonug olarak bu ¢aligma 16S -ARDRA ve 16S-23S
ISR tekniklerinin probiyotik olarak kullanmak amaci ile insan sindirim sisteminden alinan Lactobacillus tirlerini
giivenilir ve hizlh bir sekilde tanimladigim gostermistir. Bu ¢aligma ayrica insan sindirim siteminde bulunan
Lactobacillus tiirlerinin dort mevsim boyunca sabit olmadigim1 ve beslenme aligkanliklarina gére degistigini
gostermektedir.

Anahtar Kelimeler: Probiyotik, Insan kaynakli Lactobacillus tiirleri, 16S-ARDRA, 16S-23S ISR.

Molecular Identification of Human Originated Lactobacillus Species by 16S-ARDRA
and 16S-23S ISR Techniques

Abstract

Probiotics are gaining popularity and therefore increasing the importance of their source and accurate speciation.
Lactobacillus species are routinely used as probiotic strains mostly of clinical importance such as colon cancer
and cardiovascular disease treatment with cholesterol-lowering effects and some secondary metabolite production
of bile salt hydrolase enzyme (BSH). Since there is a strong relationship between colonization of Lactobacillus
species in the human intestinal system and their BSH enzyme activity, BSH ability of the Lactobacillus is one of
the important properties for probiotics selection. Since the Lactobacillus of the human intestinal system are
resistant to bile salt, this system is a good source for probiotics selection. Identification and discrimination of
Lactobacillus species is a big problem because of their close relatedness. Because of this reason many
Lactobacillus species were misidentified in the past. In this work; Lactobacillus species are collected from the
fecal samples and oral cavity of two healthy adults, male and female, during four seasons to identify probiotic
bacteria and to detect whether the Lactobacillus species are constant or not. Forty four Lactobacillus (Lb) species
were identified accurately by 16S ribosomal DNA restriction analysis (16S-ARDRA) and 16S-23S ISR species-
specific primers. The strains detected in both subjects were identified as Lb. paracasei, Lb. animalis, Lb.
fermentum, Lb. rhamnosus, Lb. casei and Lb. gasseri. The present work demonstrated that 16S-ARDRA and 16S-
23S-ISR methods are a reliable and rapid method for the identification of Lactobacillus species from the human
intestinal system for probiotic usage. This work also indicated that Lactobacillus species in the human intestinal
system are not constant and change according to food habits during four seasons.

Key Words: Probiotics, Human originated Lactobacillus species, 16S-ARDRA, 16S-23S ISR.
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Multi-Omic Stratejiler Yardimiyla Endometriyozis Hastahg icin Biyobelirte¢ Tayini

Medi Kori!, Beste Calimhioglu'?, Kazim Yal¢in Arga’

! Marmara Universitesi, Biyomiihendislik Béliimii, Istanbul
2 {stanbul Medeniyet Universitesi, Biyomiihendislik Boliimii, Istanbul

Ozet

Endometriyozis, genelde rahim i¢ tabakasindaki doku olan endometriyuma benzeyen dokunun, rahim diginda
olugmasi seklinde tanimlanan; kronik, iyi huylu ve strojen bagimli, inflamatuvar bir hastaliktir. Kadinlarda agriya
ve kisirliga sebep oldugu diigiiniiliir. Hastaligin kesin bir isareti ya da semptomu olmadigi i¢in, tani ve tedavi zor
olmakta ve hastadan hastaya degismektedir. Endometriyozisin kesin tehsisi cerrahi olarak yapilir, ultrason veya
kan testleriyle takip edilir. Bu baglamda, hastalikla ilgili bulanacak biyobelirtecler 6nem tagimaktadir. Bu
¢alismada, endometriyozis ile ilgili rapor edilmis 3 transkriptom veri setinin istatiksel analiziyle, her bir veri seti
icin gen ifadesi anlaml diizeyde degisen genler saptandi. Hastaliklar ve biyolojik yolaklar arasindaki iliskiyi
haritalamak i¢in zenginlestirme analizleri yapildi. Daha sonra, anlamli derecede farklilik gdsteren genlerin
etrafinda protein-protein etkilesim ag1 olusturuldu. Olusturulan protein-protein etkilesim aginin degisik metrikler
kullanilarak topolojik analiziyle merkezi proteinler saptandi. Buna ek olarak, reporter metabolitler belirlendi ve
biyolojik 6nemleri aragtirildi. Son olarak, tiim sonuglar g6z 6niinde bulundurularak, incelenen hastaliklar i¢cin aday
biyobelirtegler ve/veya ila¢ tasarimma yonelik 6nemli olabilecek genler, proteinler ve reporter metabolitler
onerildi.

Anahtar Kelimeler: Endometriyozis, Sistem Biyolojisi, Biyobelirteg

Prediction of Biomarkers via Multi-Omics Strategies for Endometriosis

Abstract

Endometriosis is conventionally defined by presence of a tissue that is similar to uterine endometrial tissue in
extra-uterine sites. It has described as an inflammatory disease which is chronic, benign and estrogen-dependent.
It also causes pain and infertility in women. Due to the endometriosis disease haven't got any certain sign or
symptoms, the diagnosis and treatment are difficult and depend on patient to patient. Endometriosis generally
diagnosed by surgically and visualizes examinations such as ultrasound or blood tests. In this sense, biomarkers
associated with endometriosis are significant issue. In this study, reported 3 transcriptomics datasets on
endometriosis were analyzed statistically to identify differentially expressed genes (DEGSs). Enrichment analyses
were performed to map the interconnectivities between diseases and biological pathways. Later, protein-protein
interaction networks around the DEG sets were reconstructed. Topological analyses of the reconstructed protein-
protein interaction network with different topological metrics indicated the presence of the hub (central) proteins.
Moreover, reporter metabolites were determined and enriched to report their biological importance. Finally, via
discussion of the findings in overall, significant genes, proteins and metabolites which may be considered as a
candidate biomarker and/or can be used for to design drug targets, for endometriosis were suggested under the
light of different omic strategies as transcriptomics, proteomics and metabolomics.

Keywords: Endometriosis, Systems Biology, Biomarker
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Transpozonlar DNA iizerinde bulunan ve hareket halinde olan genetik elementlerdir. Bu elementler organizmanin
hastalanmasina neden olabilecegi gibi istenilen 6zelliklerin daha da ¢ok salgilanmasini saglayabilir. Arabidopsis
thaliana yaygin yasam alanina sahip, genomu kiigiik ve tek yillik bir bitkidir. Bu 6zelliklerinden dolay1 tiim
genomunun genetik sekans yapilmigtir ve bu genetik sekansa internet araciligi ile erismek miimkiindiir. Bu
caligmanin amaci Arabidopsis thaliana bitkisi iizerinde bulunan LTR retrotranspozonlarin yerlerinin belirlenmesi
ve goriintiilenmesidir. Calisma i¢in Arabidopsis thaliana’ya ait olan genetik sekanslar ve bilinen transpozonlar
internet kullanilarak indirilmis, bunlar arasinda eslesme olup olunmadigini belirlemek i¢in BLAST lama islemi
gergeklestirilmigtir. BLAST lama sonucu elde edilen veriler, Arabidopsis thaliana iizerinde transpozonlarin
varligint géstermektedir. BLAST lama sonuglar1 Sequel Pro programinda olusturulmus veritabanina aktarilmistir.
Bu veritabani kullanilarak Python programlama dilinde algoritma yazilmistir. Elde edilen ¢ikt1 Integrative
Genomics Viewer programina aktarilmistir. Integrative Genomics Viewer sonuglari ile Arabidopsis thaliana’ya
ait bes kromozom iizerinde de transpozonlarin oldugu gorintiilenmistir. Elde edilen goriintiiler saglikli bir
Arabidopsis thaliana’ya ait oldugu i¢in bu goriintilerden yola ¢ikilarak, transpozon kaynakli hastaliklar
belirlenebilip, gereken tedavi yontemleri de gelistirilebilir.

Anahtar Kelimeler: Arabidopsis thaliana, Biyoinformatik, LTR Retrotranspozon, Python, Integrative Genomics
Viewer

Finding and Visualization of LTR Retrotransposons in Arabidopsis thaliana

Abstract

Transposons are mobile genetics elemets found in DNA. These elements could contribute to cause diaseses or
produce desired genes more. Arabidopsis thaliana has a widespread, small genome and it is an annual plant.
Thanks to these properties scientists sequenced all genome of A. thaliana. It is easy to access the sequences via
internet. In this study we aimed to find and visualize LTR retrotransposons in A. thaliana. For the study, all genome
sequences belonging to A. thaliana, and known LTR retrotransposons downloaded using internet. To prove
existence of transposons in A. thaliana, BLAST was done between the genome sequences and the LTR
retrotransposons. Outputs of BLAST were transferred to database created in Sequel Pro application. Using the
database algorithms was written in Python. Output of the algorithms was used in Integrative Genomics Viewer
application to visualize retrotransposon in A. thaliana. As a result it was proven all chromosomes of A. thaliana
had retrotransposons LTR. This information could allow scientists to develop new treatment techniques.

Keywords: Arabidopsis thaliana, Bioinformatics, LTR Retrotransposons, Python, Integrative Genomics Viewer
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Trehaloz S.cerevisiae'da, depo karbonhidrati ve stres koruyucu olarak bulunmaktadir. Maya hiicrelerinde trehaloz
seviyesi trehalozun yikimint ve sentezini igeren siirekli bir dongii ile siki bir sekilde kontrol edilmektedir.
S.cerevisiae'da trehaloz biyosentezi, trehaloz sentaz enzim kompleksi (TPS) ile iki basamakta katalizlenirken
trehalozun yikimi NTH1 geni tarafindan kodlanan trehalaz enzimi ile gerceklesmektedir. Trehalaz aktivitesi
cAMP/PKA bagimli yolak tarafindan post-translasyonel seviyede diizenlenmektedir. Ayrica transkripsiyon
aktivatdrleri ve represorleri igeren farkli sinyal yollar1 NTH1 genini transkripsiyon seviyesinde diizenlemektedir.
Cinko-parmak DNA baglanma motifine sahip olan Migl glikoz baskilamasinda gérev alan bir transkripsiyon
faktoriidiir. SNF1 kinaz ve GLC7 fosforilaz enzimleri Migl proteininin hiicresel lokalizasyonunu ve aktivitesini
belirlemektedir. Calismamizda Migl represoriiniin NTH1 geninin transkripsiyonu iizerine etkileri arastirildi.
Alternatif karbon kaynaginda ve 1s1 stresinde, S. cerevisiae BY4741 susunda NTH1 geninin transkripsiyonu 2-3
kat artis gosterdi. Benzer sekilde azot aghginda NTH1 gen ekspresyonu S.cerevisiae BY4741 susunda 6 kat fazla
bulundu. Fakat aym sartlarda tretilen Amigl mutant hiicrelerde NTH1 gen ekspresyonunda degisim gozlenmedi.
Bu durum stres kosullarinda, NTH1 geninin ekspresyonu i¢in Migl proteininin aktivitesinin gerekli oldugunu
gostermektedir. Ayrica Amigl ve S.cerevisiae BY4741 suslarinda trehaloz ve glikojen seviyeleri belirlendi. Amigl
susunda trehaloz seviyesi yaban susa gore 2 kat glikojen seviyesi ise 9 kat yiliksek bulundu. Bu durum Migl
proteininin trehalozun ve glikojenin yikimi i¢i gerekli oldugunu géstermektedir. Sonug olarak Mig1 transkripsiyon
represorli nukleusta bir baska proteinle etkilesip bu proteini baskilayarak NTH1 geninin ekspresyonunu dolaylt
olarak etkilemektedir.

Anahtar Kelimeler: Trehalaz, NTH1, MIG1, Saccharomyces cerevisiae

Transcriptional Repressor, Migl, Indirectly Activates the NTH1 Gene Expression in
Saccharomyces cerevisiae

Abstract

Trehalose is is present in Saccharomyces cerevisiae as a storage carbohydrate and as a stress protectant. The
regulation of trehalose level in yeast cell is strictly controlled by continuous recycling. The biosynthesis of
trehalose is catalysed by a two step process including trehalose synthase enzyme complex (TPS) and degradation
of trehalose catalyzed by neutral trehalase enzyme encoded by NTH1 gene. Trehalase activity is regulated by
cAMP/PKA dependent pathway at post-translational level. Different signaling pathways, including transcriptional
activators and repressors, regulate the NTH1 gene expression at the transcriptional level. Migl is zinc-finger DNA
binding transcription factor that is involved in glucose repression. Activity of Migl is controlled by its nuclear
localization which is determined by SNF1 kinase and GLC7 phosphatase. In our research, the effect of Migl
transcriptional repressor on the regulation of NTH1 gene expression was investigated. Our results indicated that
the transcription of NTH1 gene is activated 2-3 fold in alternative carbon sources and heat stress. Also in nitrogen
starvation, expression of NTH1 gene is increased 6-fold in BY471 strain of S. cerevisiae. But in Amigl mutant
strain there is no activation of NTH1 gene transcription in all three conditions. This indicates that Migl activity
necessary for activation of NTH1 gene expression under stress conditions. Furthermore, we have analyzed the
trehalose and glycogen levels in the Amigl and BY4741 strains. The trehalose and glycogen levels in the Amigl
strain is at least 2-fold and 9-fold higher than BY4741 strain, respectively.The breakdown of both trehalose and
glycogen in Amig! mutant strain is diminished. Our results suggest that Mig 1 transcription repressor may interact
another protein in the nucleus and mediates NTH1 gene expression indirectly by repressing this protein.
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ilk kez Alman bir psikiyatrist olan Alois Alzheimer tarafindan 1906 yilinda tanimlanan Alzheimer hastalig,
giinliik yasamsal aktivitelerde azalma ve bilissel yeteneklerde bozulma ile karakterize olan ndrodejeneratif bir
hastaliktir. Bu hastalik ile iyi bir biyolojikal kolerasyonu olan serum ve plazmadaki ¢ogu metabolit ve proteinlerin
diizeyi kontrolden istatistiksel olarak farkli miktarlarda bulunur. Fakat bu markirlarin da bu hastaligin dnceden
teshisi i¢in biyomarkir olma noktasinda eksik kaldigi bilinmektedir. Gelecekte, biyomarkirlarin kullanimi ile
dejeneratif demansin erken tespiti igin basit, girisimsel olmayan testlerin gelistirilmesi acilen gereklidir. Ancak,
bugiine kadar, Alzheimer hastaliginin erken tanist i¢in kullanilabilir higbir ekstraserebral tani markirlar
(plazma/serum, trombositler, idrar, bag dokusu) mevcut degildir. Bu hastalik ile birgok ndrotransmitter sistem
degisim gostermekle birlikte en ¢arpici olani kolinerjik sistemde gozlenen degisimdir. Kolinerjik hipoteze gore,
Alzheimer hastalig1 asetilkolinesteraz gibi kolinerjik belirleyicilerin aktivitelerinin ve/veya miktarlarinin
azalmasiyla iliskilidir. Asetilkolinesteraz, lenfositler de dahil olmak iizere insanlarin plazma ve kanlarinda
belirlenmistir ve non-kolinerjik fonksiyona sahip oldugu da iyi bilinmektedir. Bu yiizden ¢aligmamizda Real Time-
PCR ile Alzheimer tipi demansli hastalarin 16kositlerinde biyomarkir olabilecegi diisiiniilen asetilkolinesteraz
geninin mRNA ekpresyon seviyesi ve bu enzimin aktivitesi belirlenmistir. Caligma sonucunda, asetilkolinesteraz
mRNA ekpresyon seviyesi saglikli ve Alzheimer hastalarinda istatistiksel olarak anlamli bir sekilde degistigi
bulunmustur. Sonug olarak, bu genin Alzheimer hastalarinda hem periferik hem de beyin dejeneratif degisiklikleri
arasinda dinamik bir denge i¢inde bir markir olabilecegini ve basit bir kan testi ile yararli ve 'Girisimsel olmayan'
tanisal markir olabilecegini diigsiinmekteyiz.
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The Investigation Activities of Serum and Erytrocyte Acetylcholinesterase Enzyme in
Alzheimer Type Dementia and Determination of mMRNA Expression Level of this
Enzyme in Leukocytes

Abstract

Alzheimer disease, first described by a German pschytiatrist Alois Alzheimer in 1906 is a neuro-degenerative
disease which is characterized by a decrease in daily life activities and corroption in cognitive abilities. Most
proteins or metabolites evaluated in plasma or serum thus far are, at best, biological correlates of this disease:
levels are statistically different in Alzheimer versus controls, but they lack sensitivity or specificity for diagnosis
or for tracking response to therapy. In the future, non-invasive tests for an early detection of degenerative dementia
by use of biomarkers are urgently required. However, up to the present, no validated extracerebral diagnostic
markers for the early diagnosis of Alzheimer disease are available. Among several neurotransmitter systmes in
which Alzheimer disease cause changes, the most striking one takes place in the cholinergic system. According to
the cholinergic hypothesis, Alzheimer’s disease is associated with a change in activity and/or amounts of
cholinergic determinants such as acetylcholinesterase Acetylcholinesterase is well known as having
noncholinergic functions and has been detected in the blood and plasma of humans including in lymphocytes.
Thus, we have determined acetylcholinesterase activity and the mRNA expression level of acetylcholinesterase
gene in leukocytes of Alzheimer type dementia with Real Time-PCR. Study results, A statistically significant
difference in acetylcholinesterase mMRNA expression level was found between group Alzheimer disease and
control group. Consequently, We believe that this gene represents an indicator in a dynamic equilibrium between
both peripheral and brain degenerative changes in Alzheimer and may become a useful ‘non-invasive’ diagnostic
marker via a simple blood test.

Keywords: Biomarker, Gene expression, Alzheimer, Acetylcholinesterase
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Dactylis L. ¢ok sayida alt tiirli (yaklasik 20) igeren tek tiir den olusan bir cinstir. Cinsin iiyesi olan Dactylis
glomerata L. (orchargrass veya cooksfood) Lolium ve Festuca’ nin ardindan en 6nemli bugdaygil yem
bitkilerinden birisidir. Bununla birlikte bu giin Dactylis glomerata genomu ve cins igerisinde bulunan diger alt
tirler ile iligkisi hakkinda ¢ok az sey bilinmektedir. Bu giine kadar Dactylis glomerata L. iizerinde yapilmig olan
sitogenetik caligmalar sadece mitotik kromozom sayimm ve klasik yotemler ile yapilmis bir kag karyotip
¢alismasindan ibarettir. Dactylis kromozomlarmin morfolojik olarak bir birlerine ¢ok benzemesi klasik yontemler
ile elde edilmis olan bu karyotiplerin genom analizlerinde kullanimini sinirlandirmaktadir. Bu ¢alismanin amaci
flow sitometri ve florasan in situ hibridizasyon (FISH) gibi yeni molekiiler sitogenetik teknikleri kullanarak
Dactylis taksonlarini ilk defa karakterize etmektir. Calisma igin gen bankalarinda bulunan tiim Dactylis alt
tiirlerini (yaklagik 20) kapsayan ve 120 aksesyondan olusan bir genetik materyal koleksiyonu olusturulmus ve
analiz edilmistir. Calisma kapsaminda yapilan flow analizi sonuglaria gore Dactylis L. Cinsine ait aksesyonlarin
ortalama ¢ekirdek DNA igeriklerinin 3.90 ile 9.64 pg/2C arasinda degistigi saptanmistir. Flow sitometrik analiz
sonuglar1 kromozom sayisi ile iliskilendirilmis ve aksesyonlarin bu giine kadar bilinmeyen ploidy diizeyleri
belirlenmistir. Buna ilave olarak yapilan bu ¢aligmada ilk defa Dactylis kromozomlarinin igerdigi yliksek derecede
tekrarlanan DNA bolgeleri C-Banding ve florasan in situ hibridizasyon yontemleri kullanilarak analiz edilmistir.

Anahtar Kelimeler: Sitogenetik, Dactylis, Flow Sitometri, Florasan in situ hybridization, Cekirdek DNA igerigi,

Analysis of Dactylis L. Genomes by using flow cytometer and flourescent in situ
hybridization

Abstract

Dactylis L. is a monospecific genus including approximatelly 20 subspecies. Although, Dactylis glomerata L.
(orchargrass or cooksfood) is the most important third forage grass, we do not know much about its genome
structure and relation to other subsepecies included in the genus Dactylis. Previous cytogenetic studies of the genus
are limited to chromosome counts and construction of karyotypes on the basis of classical methods such as feulgen
or acetocarmine staining. Morphological similarities of the Dactylis chromosomes limits the usage of those
karyotypes to study genome relations within the genus. The objective of this study was to characterize Dactylis
taxsons for the first time by using new molecular cytogenetic techniques such as flow sitometri ve flourescent in
situ hibridizasyon (FISH). A Dactylis genetic resource collection including almost all subspecies (20 subspecies
and 120 accessions) was established by requesting from gene banks and analysed in the study. Based on the results
of flow cytometric analysis, nuclear DNA content of the Dactylis accessions varied between 3.90 and 9.64 pg/2C.
Previously unknow ploidy levels of the accessions were determined by correlating nuclear DNA content of the
accession with their chromosome numbers by counting chromosome number of a few plants. In addition,
distribution of highly repetitive DNA sequences on chromosomes of Dactylis taxons were studied using C-banding
and flourescent in situ hybridization analysis with 45S and 5S rDNAs as probes.

Key words: Cytogenetic, Dactylis, Flow cytometer, FISH, Nuclear DNA content

Bu ¢alisma Tiibitagin 1110654 nolu projesi ile desteklenmistir.
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Yeni Nesil Dizileme Teknolojisi ile Zeytin Genomunun Analizi

Mine Tiirktas, Turgay Unver, Giilsiim Ziplar, Tugba Giirkék
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mineturktas@gmail.com

Ozet

Oleaceae familyasinin bir iiyesi ve Akdeniz bolgesinin karakteristik agaglarindan olan zeytin (Olea europaea L.),
ekonomik ve ekolojik bakimdan biiyiik dneme sahip bir kiiltiir bitkisidir. Son yillarda molekiiler biyolojide
kullanilan tekniklerin gelismesi ile birlikte, birgok alanda oldugu gibi, bitki bilimi ve tarimsal alanda yiiriitiilen
caligmalar da yeni bir boyut kazanmistir. Zeytinin yiiksek ekonomik degerine karsin, genom dizisi halen
belirlenmemistir ve literatiirde zeytin genomuna ait az sayida arastirma bulunmaktadir. Bu ¢alismada, yeni nesil
dizileme metodu kullanilarak tiim zeytin genomu dizilenmistir. Elde edilen genomik veriler, birgok farkli
biyoinformatik yontemler kullanilarak analiz edilmistir. Calisma kapsaminda, Ayvalik zeytin c¢esidinin DNA
icerigi akig sitometresi ile olgiilerek, yaklasik genom boyutu yaklasik 1,4 Gb olarak tespit edilmistir. Genom
dizilemesi i¢in Roche 454 FLX+ yeni nesil dizileme sistemi kullanilarak, 5X derinliginde genom dizi bilgisi elde
edilmistir. Transpozon elementlerinin tespiti igin farkli veri bankalari taranmis ve bilinen elementlerin yam sira de
novo analizler ile de zeytine 6zgii transpozonlar belirlenmistir. Gen igeriginin aydinlatilmasi amaciyla BLAST
analizleri yapilmigtir. Genomdaki yapisal diizenlemelerin belirlenebilmesi igin zeytin genomu dizileri bilinen
farkli bitki genomlarina haritalanmistir. Bu ¢aligmalar ile zeytin genomuna ait yapisal zelliklerin yani sira,
zeytinde bulunan genler ve diger fonksiyonel elementler tespit edilmistir.

Anahtar Kelimeler: Biyoinformatik, Genomik, Yeni Nesil Dizileme, Zeytin

Abstract

Being a member of Oleaceae family and characteristic tree of Mediterranean region, olive (Olea europaea L.) is
an economically and ecologically important domesticated plant. With the development of techniques used in
molecular biology in recent years, as in many fields, studies conducted in plant science and agricultural fields has
gained a new dimension. Despite its high economic value, genome sequence of the olive is still not determined,
and there are few olive genome studies in the literature. In this study, whole genome of olive has been sequenced.
The obtained data has been analyzed using several bioinformatics tools. Using flow cytometry, DNA content of
olive Ayvalik cv. was measured as approximately 1.4 Gb. Roche 454 FLX+ system was used for sequencing and
5x depth olive genome sequence was achieved. To identify transposable elements, sequences from different
databanks were screened, and known elements as well as olive specific transposons with de novo assay were
determined. In order to identify gene content, BLAST analyses were performed. To determine the structural
arrangements in the genome, olive sequences has been mapped to different plant genomes. In this study, as well
as the structural properties of the olive genome, olive genes and other functional elements are identified.

Keywords: Bioinformatics, Genomics, Next Generation Sequencing, Olive

Bu ¢alisma TUBITAK tarafindan 1120502 no'lu proje ile desteklenmistir.
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Chlamydomonas reinhardtii'nin Degisen Besi Kosullarina Tepkisinde Vakuollerin Rolii
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Ozet

Sulfur (S) bircok biyomolekulde bulunan essential bir makro elementtir. Sulfat (SO4%) iyonu sulfurun en okside
olmus ve dogada en yaygin formudur. Hayvanlar sulfati redukte edip kullanamazken, fotosentetik organizmlar
redukte edip organic molekullerin yapisina katabilirler. Sulfat dogada cok yaygin olmasina ragmen toprak
partikullerine baglanabilir ve bitki ve mikro organizmalar tarafindan alinamayabilir. Biz Chlamydomonas
reinhardtii’nin (bundan sonra Chlamydomonas) sulfat eksikligine aklimasyonu uzerine calismaktayiz. S
eksikliginde kultur edilen Chlamydomonas, hucre ici ve disi kaynaklardan S alinmasinda artis gosterir ve
buyume hizinda ve fotosentetik aktivitesinde dusus gosterir. Bu aklimasyon prosesinde ilgili olan faktorlerden
bazilarinin identifikasyonunu yapmis bulunuyoruz. Bu bulgulara gore S aklimasyon mekanizmasinda iki
basamakli bir transkripsiyonel mekanizma vardir; 11k basamaktaki genlerin transkripsiyonu de novo protein
sentezi gerektirmezken ikinci basamaktaki genlerin transkripsiyonu icin de novo protein sentezi gerekmektedir.
Yakin zamanda vakuoler transport chaperon (VTC) kompleks subunitlerinin Chlamydomonas’in S aklimasyonu
icin gerekli oldugunu bulduk; VTC1 and VTC4 genlerinde mutasyona ugrayan hucreler, hucre disi salgilanan
arylsulfataz enzim duzeyinde anormallik gostermektedir ve sulfur, azot ve fosfat eksikligi altinda wild-type
hucrelerden daha cabuk bir zamanda olmektedir. Ilginc olarak, Chlamydomonas vtc1 mutanti sulfur eksikligi
altinda vakuol olusturamamakta ve polyfosfat akumulasyonu yapamamaktadir. Ayrica, bu mutant S-
aklimasyonuyla ilgili hucre disi enzimlerin periplazmik bosluga salgilanmasinda anormallik gostermektedir. Su
anda, makronutrient eksikligi altinda, polyfosfat metabolizmasi, VTC kompleksi ve vakuol formasyonu
arasindaki iliskileri cozmek icin calismaktayiz.

The Role of Vacuoles in Responses of Chlamydomonas reinhardtii to Changing Nutrient
Conditions

Abstract

Sulfur (S) is an essential macro element that is found in many biological molecules. Sulfate (SO4%) is the most
oxidized and abundant S compound in the nature. While animals are incapable of reducing and assimilating
SO.%, it can be taken up by photosynthetic organisms, reduced and incorporated into organic compounds.
However, even when abundant in the environment, SO4% can be bound to soil particles where it is not readily
accessible to plants and microbes. We have been studying the acclimation of Chlamydomonas reinhardtii
(Chlamydomonas throughout) to S deficiency. S-deprived Chlamydomonas exhibits elevated scavenging of S
from both external and internal sources as well as decreased growth and photosynthetic activity. We have
identified several factors that are involved in the S acclimation process. There appears to be a two tiered
transcriptional response to S deprivation; activation of first tier genes does not require de novo protein synthesis,
whereas activation of second tier genes requires de novo protein synthesis. Recently, we discovered that the
protein subunits of the putative vacuolar transporter chaperone (VTC) complex (composed of VTC1-4) are
essential for acclimation of Chlamydomonas to S deprivation; cells mutated for the VTC1 and VTC4 genes do not
accumulate extracellular arylsulfatase during S deprivation and die more rapidly than wild-type cells during S,
phosphorous (P) and nitrogen (N) deficiency. Interestingly, the Chlamydomonas vtc1l mutant fails to form the
large vacuoles (acidocalcisomes) associated with S deficiency and therefore does not accumulate polyphosphate
(which accumulates in those vacuoles). Furthermore, this mutant is defective in targeting the S-deprivation-
responsive periplasmic proteins (including the arylsulfatase) to the periplasmic space. Presently, we are
attempting to elucidate potential links between polyphosphate metabolism, the VTC complex and vacuole
formation, and the responses of Chlamydomonas to macronutrient deprivation.
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Act Kavun (Echallium elaterium (L.) A. Rich.) Meyve Ozsuyunun Kolzada (Brassica
napus L.) Agrobacterium tumefaciens Aracihigiyla Aktarim Uzerine Etkisi
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Ozet

Aragtirma, act kavun (Ecballium elaterium (L.) A. Rich.) meyve 6zsuyunun kolzada (Brassica napus L.)
Agrobacterium tumefaciens araciligiyla gen aktarimi {izerine etkisini belirlemek amaciyla yiiriitiilmiistir.
Calismada, 'Elvis' ¢esidine ait tohumlar kullanilmistir. Gen aktarim g¢aligsmalarinda, kanamisine dayaniklilig
belirleyen npt-11 ve raportér GUS genlerini bulunduran 'pBin 19' plazmidini iceren Agrobacterium tumefaciens’in
GV2260 hatt1 kullanilmistir. Bakteri biiyiitme ve inokiilasyon ortamlarina farkli dozlarda (0-kontrol, 200, 400, 800
ve 1600 pl/L) act kavun meyve 6zsuyu eklenmistir. Gen aktariminda tohumlar kullanilmigtir. Tohumlar steril
edildikten sonra, 500 pl bakteri soliisyonu iceren 50 ml steril saf su igerisine konulmus ve inokulasyon i¢in 28°C’de
72 saat boyunca calkalayiciya (180 rpm) yerlestirilmistir. inokule edilen tohumlar, ¢imlendirmek i¢in Magenta
kaplarinda, 50 mg/L kanamisin ve 500 mg/L duocid igeren MS besin ortamina ekilmistir. Aday transgenik bitkiler
tizerinde yapilan molekiiler analizler, bakteri biiylitme ve inokiilasyon ortamima eklenen act kavun meyve
Ozsuyunun gen aktarim frekansini 6nemli derecede artirdigini géstermistir.

Anahtar kelimeler : Aci kavun meyve 6zsuyu, Agrobacterium tumefaciens, gen aktarimi, kolza

Not: Bu arastirma, TUBITAK tarafindan 1130280 numara ile desteklenen proje kapsaminda gergeklestirilmistir.

The Effect of Squirting Cucumber (Ecballium elaterium (L.) A. Rich.) Fruit Juice on
Agrobacterium tumefaciens — Mediated Gene Transfer In Rapeseed (Brassica hapus L.)

Abstract

This research was conducted to investigate the effect of squirting cucumber (Ecballium elaterium (L.) A. Rich.)
fruit juice on Agrobacterium tumefaciens — mediated gene transfer in rapeseed (Brassica napus L.). In the study,
seeds of cv. 'Elvis' were used. GVV2260 line of Agrobacterium tumefaciens having 'pBIN 19' plasmid containing
npt-11 determining kanamycin resistance and GUS reporter genes were used in transformation studies. Different
squirting cucumber fruit juice doses (0-control, 200, 400, 800 ve 1600 ul/L) were added to bacteria growth and
inoculation mediums. Seeds were used in gene transfer. After sterilization, seeds were imbibed in 50 ml steril
water containing 500 pl bacterial solution and they were placed in a rotary shaker (180 rpm) for 72 hours at 28°C
for inoculation. Inoculated seeds were sown in MS medium containing 50 mg/l kanamycin and 500 mg/l duocid
in Magenta vessels. Molecular analysis performed on candidate transgenic plants showed that squirting cucumber
fruit juice added to bacterial growth and inoculation mediums increased gene transformation frequency
significantly.

Key Words: Squirting cucumber fruit juice, Agrobacterium tumefaciens, gene transfer, rapeseed
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Ozet

Bu ¢aligma, ac1 kavun (Ecballium elaterium (L.) A. Rich.) meyve 6zsuyunun patateste (Solanum tuberosum L.)
Agrobacterium tumefaciens araciligiyla gen aktarimi iizerine etkisini belirlemek amaciyla yiiriitiilmiistiir.
Arastirmada, 'Marabel' ¢esidine ait fideler kullanilmistir. Gen aktarimi ¢alismalarinda, kanamisine dayanikliligi
belirleyen npt-11 ve raportér GUS genlerini bulunduran 'pBin 19' plazmidini iceren Agrobacterium tumefaciens’in
GV2260 hatt1 kullanilmistir. Bakteri biiyiitme ve inokiilasyon ortamlarina farkli dozlarda (0-kontrol, 200, 400, 800
ve 1600 pl/L) ac1 kavun meyve 6zsuyu eklenmistir. Gen aktariminda koltuk altt mersitem bolgelerini iceren gévde
eksplantlari kullanilmigtir. Eksplantlar, 500 pl bakteri soliisyonu igeren 50 ml steril saf su icerisine konulmus ve
inokulasyon i¢in 28°C’de 3 saat boyunca ¢alkalayiciya (180 rpm) yerlestirilmistir. Seleksiyon ortamina ise 50 mg/1
kanamisin ve 500 mg/l duocid ilave edilmistir. Aday transgenik bitkiler {izerinde yapilan molekiiler analizler,
bakteri bilyilitme ve inokiilasyon ortamina eklenen aci kavun meyve 6zsuyunun gen aktarim frekansini énemli
derecede artirdigint géstermistir.

Anahtar Kelimeler : Aci kavun meyve 6zsuyu, Agrobacterium tumefaciens, gen aktarimi, patates

Not: Bu arastirma, TUBITAK tarafindan 1130280 numara ile desteklenen proje kapsaminda gergeklestirilmistir.

The Effect of Squirting Cucumber (Ecballium elaterium (L.) A. Rich.) Fruit Juice on
Agrobacterium tumefaciens — Mediated Gene Transfer In Potato (Solanum tuberosum L..)

Abstract

This study was conducted to investigate the effect of squirting cucumber (Ecballium elaterium (L.) A. Rich.) fruit
juice on Agrobacterium tumefaciens — mediated gene transfer in potato (Solanum tuberosum L.). In the study,
seedlings of cv. 'Marabel' were used. GVV2260 line of Agrobacterium tumefaciens having 'pBIN 19' plasmid
containing npt-11 determining kanamycin resistance and GUS reporter genes were used in transformation studies.
Different squirting cucumber fruit juice doses (0-control, 200, 400, 800 ve 1600 ul/L) were added to bacteria
growth and inoculation mediums. Stem explants having axillary meristems were used in gene transfer. Explants
were imbibed in 50 ml steril water containing 500 pl bacterial solution and they were placed in a rotary shaker
(180 rpm) for 3 hours at 28°C for inoculation. 50 mg/l kanamycin and 500 mg/l duocid were added in selection
medium. Molecular analysis performed on candidate transgenic plants showed that squirting cucumber fruit juice
added to bacterial growth and inoculation mediums increased gene transformation frequency significantly.

Key Words: Squirting cucumber fruit juice, Agrobacterium tumefaciens, gene transfer, potato
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Arpa (Hordeum vulgare L.)’de SIRE1 Retrotranspozonlari
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Ozet

Bu caligmada, soya bitkisinde tanimlanmis olan SIRE1 retrotranspozonunun hareketi IRAP yontemi ile arpa
bitkisinde arastirildi. Calismada, 4 adet olgun embriyo DNA’s1 ve ayni fideye ait 4’er kok ve yaprak DNA’s1
kullanildi. IRAP analizi sonucu olgun embriyo, kok ve yaprak DNA’larinda polimorfik bantlar gozlendi.
Polimorfizm oranlar1 embriyolar arasinda %0-27, kokler arasinda %8-60 ve yapraklarin arasinda %11-50 olarak
tespit edildi. Ayrica, retrotranspozonlarin yagsam dongiisiinde énemli yere sahip olan gag, env, rt domenleri de
SIREL1 retrotranspozonunun gag, env, rt domenlerine 6zgii primerler ile gogaltildi. SIRE1 gag, env, rt domenlerine
ait PCR {irlinlerine dizi analizi yapildi. Veriler gen bankasina sunularak aksesyon numarasi alindi ve ClustalW2
analizi ile arpa bitkisindeki diger transpozonlar ve diger bitkilerde tanimlanmis SIRE1 retrotranspozonlari ile
karsilagtirilarak MEGAG6 sistemi ile filogenetik agaclar olusturuldu. SIRE1 retrotranspozonunun, evoliisyonun
erken evrelerinde arpa genomuna girmis olabilecegi sonucuna varildi.

Anahtar Kelimeler: Hordeum vulgare L., Polimorfizm, Retrotranspozon, SIRE1

SIRE1 Retrotransposons in Barley (Hordeum vulgare L.)

Abstract

In this study, the movement of SIRE1 which is first described in soybean plants was investigated by IRAP method
in barley plants. Four mature embryo DNA, and four seedling roots and leaves DNAs derived from the same
seedling were used. As a result of IRAP the analysis of mature embryos, leaves and roots, polymorphic DNA
bands were observed. Polymorphism rates were determined as 0-27 % in between embryos, 8-60 % in between
roots and 11-50 % in between leaves. In addition, gag, env, rt which has an important place in the life cycle of
retrotransposons, were amplified by SIRE1 gag, env, rt domains specific primers. Sequence analyses were
performed on SIRE1 gag, env, rt domains of the PCR products. Data submitted to the gene bank, accessions No.s
were taken and sequences were compered using ClustalW2 analysis with the other transposons in barley and
other plant SIRE1 retrotransposons, phylogenetic trees was created with MEGAG6 system. It was concluded that
SIREL1 retrotransposons might be entry in the early stages of genome evolution in barley.

Keywords: Polymorphism, Retrotransposon, Hordeum vulgare L., SIRE1
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Hypericum perforatum L. ( Sar1 Kantaron) Bitkisinin Doku Kiiltiiriinde Mikro Uretimi
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Ozet

Sar1 kantaron adiyla taninan Hypericum perforatum antiviral, antibiyotik, antikanser ve antidepresan etkileri olan
bir dizi kimyasala sahip tibbi bir bitkidir. Hafif ve orta siddette depresyonun tedavisinde yaygin olarak
kullanilmaktadir. Calismada bitkinin tohumlar steril edildikten sonra hormonsuz MS (Murashige and Skoog)
ortaminda, laboratuvar sartlarinda ¢imlenmek iizere inkiibasyona birakilmistir. Bir aylik fidelerden alinan
eksplantlar, farkli hormon uygulamalarina maruz birakilmistir. 4 mg/L BA (6-Benziladenin) igeren MS ortaminda
govde ucu ve govde eksplanlari inkiibe edilmis, ortama alinan eksplantlarda c¢oklu siirgiin gelisimi
gozlemlenmistir. 1 mg/L BA ve 1 mg/L 2,4-D (2,4- Diklorofenoksiasetik asit) iceren MS ortaminda kdk, gévde,
govde ucu eksplantlarinin karanlikta inkbasyonu saglanmis ve bu ortamda kok eksplantlarinda degisiklik
olmazken, govde ve govde ucu eksplantlarindan kallus olugumu gerceklesmistir. Kalluslar ¢ok kiigiik, kahve ya
da agik kahve renkli gevrek yapida meydana gelmislerdir. 2 mg/L 2,4-D, 1mg/L BA, 1 mg/lt NAA (1-Naftelen
Asetik Asit) igeren MS ortamlarina hipokotil ve kotiledon eksplantlari ekilmistir. Bu ortamlarda hipokotil
eksplantlarinin u¢ kisimlarinda kallus olusmus ve kemik benzeri bir yapi1 ortaya g¢ikmustir. Kotiledon
eksplantlarindan ¢ok az bir kismu siirgiin gelistirmis, digerlerinde bir degisiklik olmamustir. 1 mg/L BA ve 2 mg/L
NAA igeren ortamlara yaprak eksplantlarinin ekimi ger¢eklestirilmistir. Bu uygulamada yaprak eksplantlarindan
¢oklu siirgiinler gelismistir. Eskplant basina ortalama 32+2 siirgiin gelisimi ger¢eklesmistir. Bu siirgiinler steril
olarak tek tek kesilmis hormonsuz MS ortaminda inkiibasyon sonrasi 15 giin iginde kok olusumu
gerceklestirilmigtir. Bu sayede tek bir yaprak eksplantindan onlarca bitki rejenere edilmistir.

Anahtar Kelimeler: Doku Kiiltiirii, Hyperium perforatum, , Mikrogogaltim

Micropropagation of Hypericum perforatum in Plant Tissue Culture

Abstract

Known as St. John's Wort, Hypericum perforatum L. is a medicinal plant and has effects antiviral, antibiotic,
anticancer and antidepressant with a series of chemical. The Plant are generally used for treatment of mild to
moderate depression. In this study, the sterilized seeds were incubated for germination under laboratory conditions.
Explants, taken from a month seedlings were exposed to different hormone implementations. Shoot and shoot tip
explants were incubated on MS (Murashige and Skoog) containing 4mg/L BA(6-Benzylaminopurine) and the
development of multiple shoots in the explants taken the medium was observed. Root, shoot, shoot tip explants
were incubated on MS medium containing 1 mg/L BA and 1 mg/L 2,4-D (2 4-dichlorophenoxyacetic acid) in
darkness. In this medium, while there was no change in root explants, callus formation from shoot and shoot tip
explants occurred. Calluses were very small, coffee or light brown color with crunchy structure. Hypocotyl and
cotyledon explants were cultivated on MS medium containing 2mg/L 2,4-D, 1mg/L BA, 1 mg/lt NAA (1-
Naphthaleneacetic acid) . In this medium hypocotyl explants formed callus in explants ends and appeared like
bone . A very small part of cotyledons have developed shoots, there wasn't a change in the others. Leaf explants
incubated on MS medium containing 1 mg / L BA ve 2 mg/ L NAA. With this practice, leaf explants developed
multiple shoots. The avarage numbers of shoots per explant was determined as 32+2. Growing shoots was
incubated hormone-free MS medium for rooting. Root formation occured in 15 days. In this way dozens of plants
have been regenerated from a single leaf explants.

Keywords: Hyperium perforatum, Micropropagation, Tissue Culture
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Karadeniz’in Farkh Derinliklerinden Alinan Sedimentlerden izole Edilen iki Yeni
Micromonospora Tiiriiniin Molekiiler Yontemlerle Tanimlanmasi
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Ozet

Bu ¢alismanin amaci, Karadeniz sedimentinden nistatin, rifamisin ve deniz suyu ilaveli SM3 agardan izole edilen
S1510 ve S2508B Micromonospora izolatlarini molekiiler yontemlerle tanimlamaktir. Genomik DNA izolasyonu
ve evrensel primerler ile 16S rRNA gen bdlgesi PCR amplifikasyonlar1 yapilan ve niikleotit dizileri belirlenen
izolatlarin filogenetik analizleri yapilarak akrabalik iliskileri belirlenmistir. Yakin akraba tip tiirleri ile DNA-DNA
hibridizasyon sonuglarina gore taksonomik statiileri iki yeni tiir olarak kesinlesmis olan izolatlarin fenotipik ve
kemotaksonomik karakteristikleri test edilmistir. 16S rRNA gen boélgesi niikleotid dizi analizine gore S1510 izolatt
en yiiksek niikleotit benzerligini M. equina Y22 tip tiiriine % 98.25 (24/1375) ve M. spongicola S3-1T tip tiiriine
ise % 98.01 (29/1455) oraninda gostermistir. S2508B izolat1 ise en yiiksek 16S rRNA gen bolgesi niikleotid dizi
benzerligini M. eburnea LK2-10T tip tiiriine % 98.83 (17/1451) ve M. spongicola S3-1T7 tip tiiriine ise % 98.76
(18/1455) oraninda gostermistir. Micromonospora suslari arasindaki intragenerik iliskilerin aydinlatilmasi i¢in
gyrB ve rpoB gen bdlgeleri ilgili primerler ile PCR amplifikasyonlari1 yapilarak niikleotit dizi belirlenmis ve
filogenetik analizleri yapilmustir. izolatlarin baskin menakinonlar1 MK-10(Hs) olup tiim hiicre hidrolizatlarinda
seker profilleri glikoz, mannoz, ksiloz ve riboz igermekte, polar lipitlerde dominant olarak difosfatidilgliserol,
fosfatidilinozitol, fosfatidiletanol amin bulunmakta ve tiim hiicre hidrolizatlarinda ise baskin olarak iso-Cjs:o, is0-
Ci60 Ve Ci70 yag asitleri yer almaktadir. Niikleotid dizileri GenBanka depozit edilen ve uluslararasi kiiltiir
koleksiyon merkezlerinden kiiltiir koleksiyon numarasi alian bu iki Micromonospora tiirii isimlendirilerek yakin
bir siirede literatiire kazandirilacaktir.

Anahtar Kelimeler: Karadeniz, Micromonospora, 16S rRNA geni, gyrB geni, rpoB geni

Molecular Identification of Two Novel Micromonospora spp. Isolated from Different
Depths of the Black Sea

Abstract

The aim of this study was to identify the isolates of Micromonospora sp. S1510 and S2508B, which were isolated
from the Black Sea sediment using SM3 agar supplemented with nystatin, rifamycin and sea water, by molecular
methods. After genomic DNA isolation and PCR amplification of 16S rRNA gene region by universal primers,
phylogenetic analyses of the isolates were conducted on the basis of 16S rRNA gene sequence data. Phenotypic
and chemotaxonomic analyses of the isolates having definite novel species status according to the results of DNA-
DNA hybridisation with the most closely related type species were performed. The isolate S1510 was found to
have the highest 16S rRNA gene sequence similarity with the type species of M. equina Y227 (98.25% with
24/1375) and M. spongicola S3-17 (98.01% with 29/1455) whereas the isolate S2508B was most closely related
to M. eburnea LK2-10" with 98.83% (17/1451) and M. spongicola S3-17 with 98.76% (18/1455). In order to clarify
intrageneric relationships of Micromonospora strains, PCR amplifications of gyrB and rpoB gene regions were
conducted and phylogenetic analyses based on sequence data were performed. The isolates have MK-10(Hg) as
predominant menaquinone; glucose, mannose, xylose, ribose in whole-cell hydrolisates; diphosphatidylglycerol,
phosphatidylinositol and phosphatidylethanolamine as predominant polar lipids and is0-Cis.o, i50-C16:0 and Ci7:
as predominant fatty acids in whole-cell hydrolisates. These two isolates having GenBank accession numbers for
nucleotide sequences and collection numbers from international culture collections will be published as novel taxa
in the genus Micromonospora.

Keywords: Black Sea, Micromonospora, 16S rRNA gene, gyrB, rpoB
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Lokal Endemik Agropyron deweyi A. Love (Poaceae) Tiiriiniin Taksonomik
Hiyerarsisinin Morfolojik Karakterler ve Niiklear/Kloroplast DNA Bolge Dizileri
Kullanilarak Sorgulanmasi
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Ozet

Bu ¢alismada, Agropyron deweyi A. Love tiiriiniin cins igerisindeki taksonomik pozisyonu morfolojik karakterler
ve molekiiler teknikler kullanilarak belirlenmeye ¢aligilmistir. Morfolojik karakter olarak yaprak 6zellikleri, basak
(spike), basakeik (spikelet), diskavuz (gluma), ickavuz (lemma) ve kapgik (palea) yapilari incelenmigtir. Niiklear
ribozomal internal transcribed spacer (ITS) ve kloroplast matK bolgelerinin DNA dizileri molekiiler arastirma
kapsaminda analiz edilmistir. Caligma sonunda, A. deweyi ve A. cristatum (L.) Gaertn. kompleksine ait tiirler
arasinda morfolojik karakterler bakimindan farklilik goriilmemistir. Ayrica herbir DNA bdlgesi igin Agropyron
cinsine ait 4 farkli taksondan elde edilen 12 DNA dizisi, Gen Bankasindan alinan diziler ile beraber analiz edilmis
ve Agropyron deweyi tiiriiniin A. cristatum ile ayni taksonomik statiide oldugu desteklenmistir. Agropyron deweyi
ve A. cristatum kompleksine ait alt taksonlarin DNA dizileri arasinda, hangi bolge kullanilirsa kullanilsin genetik
varyasyon goriilmemistir. Morfolojik karakter olarak ¢icek durumu ana ekseninin (rachis) olgunlasinca kirilgan
olmayisi, genis aralikli basakcik yapisi, basak¢iklarin ve ickavuzlarin tiiysiiz (glabrous) olmasi gibi karakterler
dikkate alindiginda A. deweyi’nin A. cristatum subsp. pectinatum (M. Bieb.) Tzvelev var. pectinatum’a ¢ok benzer
oldugu saptanmustir. Bu yiizden tiim morfolojik ve molekiiler sonuglar dikkate alindiginda A. deweyi tiiriiniin, A.
cristatum subsp. pectinatum var. pectinatum’un sinonimi oldugu diisiiniilebilir.

Anahtar kelimeler: Agropyron deweyi, ITS, morfoloji, filogeni, sinonim, matK

Questioning taxonomic hierarchy of local endemic Agropyron deweyi A. Love (Poaceae)
using morphological characters and sequences of nuclear/chloroplast DNA regions

Abstract

In this study, both morphological characters and molecular techniques were used to enlighten taxonomic position
of local endemic Agropyron deweyi A. Love within the genus. Leaf, spike, spikelet, gluma, lemma and palea
structures were studied as morphological characters. DNA sequences of nuclear ribosomal Internal Transcribed
Spacer (ITS) and chloroplast matK regions were analyzed as part of molecular investigation. The results
demonstrated that no remarkable morphological differences exist among studied specimens of A. deweyi and A.
cristatum (L.) Gaertn. complex. Based on 12 sequences of 4 Agropyron taxa produced from the current study and
sequences obtained from GenBank, our results supported the suggestion that taxonomic status of Agropyron
deweyi is same with A. cristatum species. Any genetic variation was not observed among samples of A. deweyi
and A. cristatum complex regardless of analyzed region. A. deweyi was especially very similar to A. cristatum
subsp. pectinatum (M.Bieb) Tzvelev var. pectinatum in terms of morphological characters such as inflorescence
rachis tough at maturity, spikelets with distinct gaps, indumentum glabrous, and lemma glabrous. Therefore, when
all morphological and molecular results are taken into account, A. deweyi and A. cristatum subsp. pectinatum var.
pectinatum should be considered as synonym.

Key Words: Agropyron deweyi, ITS, morphology, phylogeny, synonym, matK

41



DNA Hasar Yamitinin insan MOB2 Proteini Tarafindan Diizenlenmesi
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Ozet

Memeli genomlari farkli mekanizmalar tarafindan induklenmis DNA cift sarmal kiriklari (double strand break;
DSB) gibi DNA lezyonlarini saptayan ve tamir eden savunma sistemleri tarafindan surekli olarak
korunmaktadirlar. Onarilmamis DSB’ler genomik istikrarsizliga sebep olmalarindan dolayi kanserlesmede onemli
rol oynamaktadirlar. Bu nedenle bu tur lezyonlarin aninda tespit edilerek hasarin onarimina veya kontrollu hucre
olumune imkan saglayacak hucre siklus kontrol noktalarinin aktivasyonunu tetikleyen DNA hasar yanit
sistemlerinin (DNA damage response; DDR) aktive edilmeleri gerekmektedir. Genel olarak Hippo sinyal
yolaginda rol oynayan MOB (Mps one binder) proteinleri esansiyel sinyal yolaklarinin onemli
duzenleyicileridirler. Bu calismada, insan MOB2 proteininin (hMOB2) daha once bildirilmis olan NDR
aktivitesini inhibe edici ozelliginden bagimsiz bicimde DDR regulatoru olarak gorev yaptigini belirledik.
Transforme edilmemis hucrelerde hMOB2 proteininin baskilanmasinin ardindan DSB’ler birikmesiyle DDR-p53
sinyalizasyonu tetiklenmekte ve p53/p21 proteinleri vasitasiyla hucre siklusu G1/S fazinda bloke edilmektedir.
Sonuclarimiza gore hMOB2 proteini DNA hasar sensor kompleksi olan MRN (MRE11-RAD50-NBS1)
kompleksini regule eden RADS50 proteini ile etkilesim halindedir. hMOB2; MRN kompleksinin hasarli kromatine
yuklenmesinde ve ayrica ATM-NBS1-SMC1 sinyalizasyonunun DDR sisteminde calismasinda rol oynamaktadir.
Ayrica hMOB2 eksikligi; MRN yetersizliginde oldugu gibi, hucre siklus kontrol noktalarinin calismasini
azaltmakta ve hucrelerin radio/kemoterapotik hassasiyetini artirmaktadir. hMOB2 proteinin azalmasi MRN
kompleksinin fonksiyonlarini etkileyerek DSB birikimine ve devaminda huclerin G1/S hucre siklus fazinda
durmasina sebep olmaktadir. Sonuc olarak, bizler bu calisma ile hMOB2’nin DDR sisteminde ve hucre
dongusunde yeni kesfedilen fonksiyonlarini sunmayi amaclamaktayiz.

Anahtar kelimeler: DNA hasar yaniti / MOB2 / MRN kompleksi

Regulation of DNA Damage Responses by human MOB2

Abstract

Mammalian genomes are constantly protected by defence mechanisms that detect and repair DNA lesions, such
as double strand breaks (DSBs), which are caused by different mechanisms. Given that unrepaired DSBs can drive
genomic instability, a hallmark of cancer, they must be detected instantly to trigger the DNA damage response
(DDR) in order to activate cell cycle checkpoints allowing cells to repair the DNA damage, or to ultimately induce
cellular death. As members of Hippo signalling pathway, MOB (Mps one binder) proteins are conserved regulators
of essential signalling pathways. Here, we describe human MOB2 (hMOB2) as DDR regulator, functioning
independently of its previously reported inhibition of NDR activity. Upon hMOB2 depletion, DSBs accumulate in
untransformed human cells, triggering DDR-p53 signalling, finally resulting in a p53/p21-dependent G1/S cell
cycle arrest. A(MOB?2 interacts with RAD50 regulating the essential MRE11-RAD50-NBS1 (MRN) DNA damage
sensor/transducer complex. Mechanistically, hMOB2 promotes MRN recruitment to damaged chromatin and
ATM-NBS1-SMC1 signalling in the DDR. Additionally, like MRN deficiency, hMOB2 knockdown impaired cell
cycle checkpoints and amplified radio/chemo-sensitivity. Therefore, hMOB2 depletion compromises MRN
functionality, causing DSB accumulation and consequently a G1/S arrest. Collectively, we will present evidence
showing novel functions of hMOB?2 in the DDR and cell cycle progression.

Keywords: DNA damage response / MOB2 / MRN complex
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Yiiksek Isik Uygulanmasi ile Spirulina Platensis’ in Boya Biyosorpsiyon Potansiyelinin
Arttirilmasi
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Ozet

Bu ¢alismada, g¢evresel indiikleyici olarak yiiksek 11k siddetinin kullanilmasi yoluyla fenolik madde igerigi
arttirtlan  Spirulina platensis ‘in boya biyosorpsiyon potansiyeli degerlendirilmistir. Endiistriyel uygulamalarda
yaygin kullanimindan dolay: C.I. Basic Red 46 model azo boya olarak se¢ilmistir. Yiiksek 1s1k siddeti uygulanan
alg grubundaki fenolik madde birikiminin kontrol grubundakinden yaklasik sekiz kat daha fazla oldugu
gosterilmistir. Yiiksek miktarda fenolik madde igerigine sahip olan Spirulina platensis ‘in boya biyosorpsiyon
potansiyeli herhangi bir muamele gérmemis olan Spirulina platensis ‘inkine gore yaklasik %31 daha fazla olarak
bulunmustur. Arttirtlmis fenolik madde miktar1 biyosorbentin boya biyosorpsiyon yetenegini gelisirmistir. Bu
durum fenolik madde miktarindaki artigla ilgili olarak mikroalgde boya baglanmasi i¢in daha fazla sayida aktif
bolge bulunmasi ile iliskilendirilebilir.Biyosorpsiyon verileri Freundlich, Langmuir ve Dubinin-Radushkevich
isoterm modelleri ile aragtirilmistir.Langmuir modelinin biyosorpsiyon dengesinin verilerini temsil etmek i¢in
daha uygun oldugu bulunmustur.Lojistik model elde edilen kinetik verilere en iyi uyumu gostermistir.

Anahtar kelimeler: Azo boya; Biyosorpsiyon; Fenolik bilesikler; Spirulina platensis

Enhancement of Dye Removal Potential of Spirulina platensis by High Light Treatment

Abstract

Dye biosorption potential of Spirulina platensis containing high level of phenolic compounds provided by high
light as an environmental stimulant was evaluated in this study. C.I. Basic Red 46 was chosen as a model azo dye
because of its widely using in industrial applications. The level of phenolic compound accumulation in the high
light treated alga group was defined approximately eightfold higher than in the control group. The dye biosorption
potential of S. platensis with high level of phenolic compounds was found as nearly 31% higher than that of the
native alga. The enhanced phenolic content improved the dye biosorption ability of the biosorbent. This may be
attributed to a higher number of active sites available in the microalga for more dye binding related to increase of
phenolic compounds.The biosorption data were analyzed using Freundlich, Langmuir and Dubinin-Radushkevich
isotherm models. Langmuir isotherm model was more adequate to represent the data of biosorption equilibrium.
The logistic model provided the best fit to the kinetic data obtained.

Keywords: Azo dye; Biosorption; Phenolic compounds; Spirulina platensis
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Burgazada, Biiyiikada, Heybeliada ve Kinahada Topraklarindan Micromonospora
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Ozet

Adalarm uzun yillar devam eden jeomorfolojik siiregler sonunda anakaralardan ayrilan kara parcalari olmasi, bu
ortamlar1 biyogesitlilik ¢caligmalar1 agisindan dikkat cekici ortamlar haline getirmistir. Toprakta yaygin olarak
bulunan aktinomisetlerin iiyesi olan Micromonospora cinsine ait tiirler, olduk¢a karmasik bir sekonder
metabolizmaya sahip olup, ¢ok cesitli biyoaktif bilesikler tiretmektedirler. Bu ¢alismada, yaklasik 7500 y1l 6nce
anakaradan ayrilmig olan Burgazada, Biiylikada, Heybeliada ve Kinaliada’nin farkli lokalitelerinden alinan toprak
ornekleri kullanilarak Micromonospora gesitliliginin belirlenmesi amaglanmistir. Orneklem alani adalardan alinan
toprak Ornekleri dillisyon plak, siikroz gradient ve%]1.5’luk fenol 6n uygulamari ile muamele edilerek
aktinomisetler i¢in segici olan humik asit-vitamin, Bennett’s ve tripton-yeast ekstrakt-glukoz -vitamin agar
ortamlarinda bakteri izolasyonu gergeklestirildi. Burgazada, Biiylikada, Heybeliada ve Kinaliada toprak
drneklerinden toplam 17 Micromonospora izolat1 elde edilmistir. izolatlarin 12 tanesi humik asit-vitamin agar
ortaminda, 5 tanesi de diger iki besiyeri ortamindan izole edilmistir. Genomik DNA’lar1 izole edilen test suslarinin,
16S rRNA gen bolgesinin PCR amplifikasyonu yapilarak PCR iiriinleri dizilendi. Dizi verileri EzTaxon server
(http://www.ezbiocloud.net/eztaxon; Kim ve ark., 2012)’da analiz edilerek test suslarinin 16S rRNA gen dizilerine
gore en yakin tip tiirleriyle filogenetik iligkilerini gosteren dendrogramlari olusturuldu. 16S rRNA gen bolgesi
niikleotit dizilerine dayali akrabalik iliskilerini yansitan filogenetik analizlerine gore izolatlarin, farkli
Micromonospora tip tiirleri ile farkli yiizde benzerlik ve niikleotit degerlerine sahip olduklari belirlenmistir.
Burgazada, Biiyiikada, Heybeliada ve Kinaliada topraklarindan izole edilen Micromonospora suslarinin yeni tiir
olma potansiyeli tagidig1 diisiniilmektedir.

Anahtar Kelimeler: Burgazada, Biiyiikada, Heybeliada, Kinaliada, Micromonospora

Isolation and Molecular Typification of Micromonospora spp. of Soils from Burgazada,
Biiyiikada, Heybeliada and Kinahada

Abstract

Islands have been attractive habitats for biodiversity studies because they are land parts separated from mainland
at the end of long-lasting geomorphological processes. Members of the genus Micromonospora belonging to
actinomycetes common in soil have highly complex secondary metabolism and they are producers of various
bioactive compounds. In this study, it was aimed to determine Micromonospora diversity of Burgazada, Biiyiikada,
Heybeliada and Kinahada using soil samples of different localities. After pre-treatment of soil samples with 1.5%
phenol, dilution plate and sucrose gradient, microorganisms were isolated by using humic acid-vitamin agar,
Bennett’s agar and tryptone-yeast extract-glucose agar which are selective isolation media for actinomycetes. A
total of 17 isolates belonging to the genus Micromonospora were isolated from soil samples of Burgazada,
Biiyiikada, Heybeliada and Kinaliada; 12 of which from humic acid-vitamin agar and 5 of which from either
Bennett’s or tryptone-yeast extract-glucose agar. After genomic DNA isolation of test strains, PCR amplification
of 16S rRNA gene region was conducted and the amplicons were sequenced. Sequence data was analysed on
EzTaxon server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) and phylogenetic dendrograms were
constructed on the basis of 16S rRNA gene sequences of test strains with the most closely related type species.
According to phylogenetic analysis of test strains based on 16S rRNA gene sequences, the strains have different
similarity levels to different type species of Micromonospora. The strains of Micromonospora isolated from
Burgazada, Biiyiikada, Heybeliada and Kinaliada soils are considered to have high potential to be novel taxa.

Keywords: Burgazada, Biiyiikkada, Heybeliada, Kinaliada, Micromonospora
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Ozet

Giintimiizde kronik bobrek yetmezligine (KBY) gotiren en onemli iki sebep diyabet ve hipertansiyon
hastaliklaridir. Fakat diyabeti ve hipertansiyonu olan kronik bobrek yetmezlikli hastalarda genetik hasari arastiran
yeterli ¢alisma bulunmamaktadir. Bu ¢alismanin amact KBY’li hastalardaki olasi genetik hasarin, diyabet ve
hipertansiyon hastaliklarinin varligiyla artip artmadiginin belirlenmesidir. Buna ilaveten, viicut kitle indeksinin
(VKI), yasin ve cinsiyetin kromozom anormallikleri (KA) iizerine etkileri de tespit edilmistir. Bu calismada
hemodiyalize giren toplam 52 KBY’li hasta (21 diyabetik, 31 diyabetik olmayan; 9 hipertansiyonu olan ve 43
hipertansiyonu olmayan) ve 24 saglikl birey incelenmistir. Ayrica VKI 25 (kg/m?)’den biiyiik olan 18 KBY’li
hasta ve VKI’i 25 (kg/m?)’den kii¢iik olan 33 KBY’li hastada kromozomal anormalliklerin frekansi
karsilagtirilmuistir. Elde edilen sonuglar, hemodiyalize giren kronik bobrek yetmezlikli hastalarda anormal hiicre
yiizdesinin (p=0,002) ve hiicre basina diigen anormalliklerin (p=0,001) kontrol grubuna gore arttigim
gostermektedir. Buna karsin, diyabetik ve diyabetik olmayan ve hipertansiyonu olan ve olmayan hastalar arasinda
KA frekans1 bakimindan énemli fark olmadig: belirlenmistir. Benzer sekilde VKI’i 25 (kg/m?)’den biiyiik olan
KBY’li hastalar ile VKI’i 25 (kg/m?)’den kiigiik olan hastalar arasinda KA bakimindan anlamli bir fark olmadig1
tespit edilmistir. Yas ve cinsiyet, kromozomal anormallik frekansini etkilememistir. Mitotik indeks kronik bobrek
yetmezlikli hastalarda kontrole gore 6nemli diizeyde azalmistir (p<0,001). Fakat diyabetik ve diyabetik olmayan,
ve hipertansiyonu olan ve olmayan KBY’li hastalar karsilastirildiginda mitotik indekste anlamli bir farklilik
yoktur.

Anahtar Kelimeler: Diyabet, hipertansiyon, mitotik indeks, kromozomal anormallik testi, kronik bobrek
yetmezligi.

Do Diabetes and Hypertension Two Most Important Factors Leading To Chronic
Kidney Failure Effect Chromosome Aberrations

Abstract

Diabetes and hypertansion are the two most important factors leading to chronic kidney failure (CKF) today.
However no enough studies investigating genetic damage in CKF patients with diabetes and hypertansion. The
aim of this study is to determine whether the possible genetic damage in CKF patients increasing with diabetes
and hypertension. We also determined the effect of body mass index (BMI), age and gender on chromosome
aberrations (CA). 52 CKF patients in total (21 diabetic and 31 non-diabetic; 9 hypertensive and 43 non-
hypertensive) undergoing haemodialysis and 24 healthy controls were investigated. In addition, the frequency of
CAs in 18 CKEF patients with BMI levels higher than 25 (kg/m?) was compared with 33 CKF patients with BMI
levels less than 25 (kg/m?). The results showed that the frequency of CAs (p=0.002) and CA/Cell (p<0.001)
statistically increased in CKF patients undergoing haemodialysis compared to controls. However, there was no
significant difference in CAs between diabetic and non-diabetic and, hypertensive and non-hypertensive CKF
patients. Furthermore there was no significant difference in CAs in patients with BMI higher than 25 (kg/m?)
compared to those of less than 25 (kg/m?). The age and gender did not affect the frequency of CAs. Mitotic index
(M) significantly decreased in CKF patients compared to controls (p<0,001). However, there was no significant
difference between diabetic and non-diabetic CKF patients and, between hypertensive and non-hypertensive CKF
patients in terms of M.

Keywords: Chronic kidney failure, chromosome aberrations, diabetes, hypertension, mitotic index.
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Bitkilerde Proantosiyanidinlerin Polimerlesmesi
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Ozet

Proantosiyanidinler (PAs) bir¢ok bitkinin tohumlarinda, gévde kabuklarinda, yapraklarinda ve meyvelerinde
sentez edilmektedir. Bu metabolitler ornegin epikatesin ve katesin gibi flavan-3-ol molekiillerinin
polimerlesmesinden meydana gelen oligomer ya da polimer flavanoidler olup, yiiksek oranda gosterdikleri yapisal
farkliliklar ile karakterize edilirler. Proantosiyanidinler patojenlere ve radyasyon kaynakli zararlara karsi bitkilere
diren¢ kazandirirlar. Bitkisel gida iriinlerine ise acimsi ve keskin bir tat verirler. Bu metabolitler ve bunlarin
polimerlesmemis monomer {niteleri ayrica gii¢lii antioksidantlar olup bu 6zelligiyle insan sagligi acisindan
alzheimer, kanser, kardiyovaskiiler gibi hastaliklar1 onleyici bircok faydalari vardir. Bugiline kadar,
proantosiyanidinlerin bitkilerde metabolik olarak fenilalaninden 16koantosiyanidinlere ve son olarak flavon-3-ol
molekiillerine kadar nasil sentezlendigi hakkinda ¢ok yogun ve genis bir bilgi elde edilmistir.
Lokoantosiyanidinlerden flavon-3-0l sentezine kadar LAR (Leucoanthocyanidin reductase) ve ANR
(Anthocyanidin reductase) olmak tizere iki farkli metabolik yol ortaya ¢ikarilmistir ki bu iki metabolik yolun kesfi
antosiyanin ireten bitki hiicrelerinde proantosiyanidinlerin metabolik bir mithendislik ile iretilmesine olanak
tanimistir. Bununla birlikte, proantosiyanidinlerin polimerlesme mekanizmasi hala tamamiyle bilinmemektedir.
Daha o6nceki ¢aligmalarimiza dayanarak, transgenik antosiyanin iireten tiitiin hiicrelerinin proantosiyanidinlerin
polimerlesmesini katalizleyen enzim(ler)i ifade ettigini varsaymaktayiz. Bu ¢aligmamizda, proantosiyanidinlerin
polimerlesmesinde rol oynadigini varsaydigimiz protein ve gen(ler)i tanimlamak igin antosiyanin {ireten kirmizi
tiitiin hiicrelerinin in vitro bir sistem olarak hazirlandigini sunmaktayiz. Bu sistemde kirmiz1 tiitiin hiicrelerinden
elde edilen total protein ekstraktlarinin katesin ve epikatesini substrat olarak kullanip proantosiyanidin benzeri
yeni bilesikleri tiretebildigini gbzlemledik. Ayrica, bu tip enzimatik aktivite gosteren aday proteinleri ortaya
cikarmak icin total protein ekstraktlarini saflagtirmakta ve bu mekanizmada rol alan protein ve gen(ler)in
karakterizasyonuna devam etmekteyiz.

Anahtar Kelimeler: Antosiyanin Rediiktaz, Nicotiana tabacum, Polimerlesme, Proantosiyanidinler

Polymerization of Proanthocyanidins in Plants

Abstract

Proanthocyanidins (PAs) are synthesized in the fruits, leaves, barks and seeds of many plants. They are oligomers
or polymers of flavonoids resulting from polymerization of flavan-3-ol units (e.g., epicatechin, catechin) and
characterized by highly diverse of structures. PAs provide resistance for plants against pathogens and radiation-
caused damages. In food products, PAs give an astringent flavor. PAs and their monomers are also strong
antioxidative nutrients with multiple benefits to human health, such as preventing against cardiovascular diseases,
cancer and Alzheimer’s disease. To date, the biosynthetic pathway of PAs has gained intensive understanding from
phenylalanine through leucoanthocyanidins to flavan-3-ols. Two pathways, the LAR (Leucoanthocyanidin
reductase) and the ANR (Anthocyanidin reductase) pathways, have been identified from leucoanthocyanidins to
flavan-3-ols, which has allowed the success of metabolic engineering of PAs in anthocyanin-producing cells of
plants. However, mechanisms of PA polymerization remain completely unknown. Based on our lab’s previous
work, we hypothesize that transgenic anthocyanin-producing tobacco cells express enzymes to catalyze
polymerization of PAs. In this study, | report that anthocyanin producing red tobacco cells have been established
in vitro to identify genes and proteins involved in the polymerization of PAs. We have observed that crude protein
extractions from red cells can use catechin or epicatechin as substrates to produce new compounds, which are PA-
like products. We have been purifying proteins to identify candidates with this type enzymatic activity, and
characterizing genes and proteins involved in polymerization of PAs.

Keywords: Anthocyanin Reductase, Nicotiana tabacum, Polymerization, Proanthocyanidins
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Biyoetanol Uretiminde Seker Pancar1 Melasi Hidrolizati ile Farkh Fermentasyon
Besiyerlerinin Etkinliginin Arastirilmasi
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Ozet

Bu ¢aligsmada, biyoetanol iiretimi i¢in siilfirik asit ¢dzeltisi ile hidroliz edilmis ve hidroliz edilmemis seker pancari
melas1 kullanildi. Etanol tiretebilen E.coli FBR5 susunun iireme 6zelligi, hidroliz edilmis ve hidroliz edilmemis
seyreltik seker pancari melasi igeren fermentasyon besiyeri kullanilarak incelendi. E.coli FBR5 susu’nun hidroliz
edilmemis ve seyreltilmis melas igeren besiyerinde tiremedigi belirlendi. Hidroliz edilmis ve seyreltilmis melas
iceren besiyerinde ise olabilecek toksik bilesiklerin varligi sebebiyle diisiik iireme yogunlugu goriildii. Bu nedenle,
E.coli FBRS susu’nun {iremesinin iyilestirilmesi ve toksik bilesiklerin azaltilmast i¢in asit ile hidroliz edilmis seker
pancar1 melas1 Ca(OH); ile muamele edildi. Bu uygulamanin melas hidrolizat1 iceren fermentasyin besiyerinde
hiicre biyokiitlesi ve etanol verimini arttirdig1 goriildii.

Anahtar Kelimeler: Biyoetanol, E. coli, Hidroliz, Seker Pancar1 Melas1

Effectiveness of Different Fermentation Media with Sugar Beet Hydrolysate for Bioethanol
Production

Abstract

In this work, un-hydrolyzed and hydrolyzed (by dilute sulfuric acid) sugar beet molasses (SBM) were used for
bioethanol production. Growth of ethanologic strain, E. coli FBR5 was investigated by using diluted un-
hydrolyzed or hydrolyzed sugar beet molasses containing fermentation medium. The strain did not grow in the
diluted un-hydrolyzed SBM containing medium whereas it grew at low dencity by using diluted hydrolyzed SBM
containing medium due to the possible inhibitory toxic compounds. Therefore, hydrolyzed SBM was treated with
Ca(OH); to reduce the toxic substances and improve the growth of E. coli strain FBR5. It was shown that the
treatment of hydrolyzed SBM with Ca(OH); enhanced the cell biomass and ethanol yield in fermentation medium.

Keywords: Bioethanol, E. coli, Hydrolysis, Sugar Beet Molasses
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Morfin Sentezi Indiiklenmis Hashas (Papaver somniferum L.) Bitkisinde
Genom Diizeyinde Transkriptom Analizi
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Ozet

Ekonomik ve tibbi ag¢idan 6nemli bir bitki olan haghas, (Papaver somniferum L.) farmasotik 6zelliklere sahip
morfin, kodein gibi benzilizokinolin alkaloitlerini (BIA) iiretme kapasitesine sahip bir bitkidir. Mikroarray
analizleri, bir hiicre, doku veya canlidaki transkriptomun ve ifade seviyelerinin belirlenmesine olanak saglayan bir
teknolojidir. Bu ¢alismada, hashas bitkisi Ofis 95 ¢esidine fungal bir elisitor olan metil jasmonat (MeJA)
uygulanmasi déllenme sonrast doneminde yapilarak 0, 3, 6 ve 12. saatlerde bitkilerin kapsiilleri hasat edilmistir.
MeJA uygulamasi yapilmis ve yapilmamis bitkilerin kapsiil dokusundan morfin, kodein, tebain, noskapin,
laudanozin ve papaverin alkaloitlerinin miktarlar1 LC/ToF-MS ile lgiilmiistiir. Metabolit 6lgiimleri sonucunda 12.
saatte alkaloit miktart en yiiksek seviyesine ulastigi belirlenmistir. Morfin ve noskapin miktarlarinin tiim zaman
dilimlerinde diger alkaloitlere gore daha yiiksek oldugu tespit edilirken eser miktarda papaverin Ol¢iilmiistiir.
Transkriptomik seviyede degisiklikleri belirlemek amaciyla ise hashas bitkisine ait 23,902 transkripte karsilik gen
95,608 prob kullanilarak kontrol, 0, 3 ve 12. saatlere ait mikroarray analizleri yapilmistir. Mikroarray analizleri
sonucuna gore olusturulan 6 farkli zaman diliminde, 12—0 saatleri arasinda ifadesi degisen transkript sayisi en fazla
iken 0. saat—kontrol arasinda en az olarak belirlenmistir. Zaman dilimleri kendi aralarinda karsilastirildiginda 14
transkriptin ortak oldugu ve tiimiiniin ifade seviyesinin diistiigli gozlenmistir. BIA biyosentezinde goérev alan;
NCS, CNMT, SalR, OMT, COR, CAS, CheSyn, StySyn enzimlerini kodlayan transkriptlerde ifade degisimleri
anlamli bulunmustur. Gen ontoloji analizleri sonucunda; uyarilara cevap, stres cevabi, iyon baglayici,

oksidorediiktaz ve transferaz aktiviteleri ile iligkili transkriptlerin daha fazla sayida oldugu belirlenmistir.

Anahtar Kelimeler: Benzilizokinolin alkaloit biyosentezi, Haghas, Mikroarray,, Patojen stresi, Transkriptom
analizi.

Genome-Wide Transcriptome Analysis Of Morphine Synthesis Induced
Opium Poppy (Papaver somniferum L.)

Abstract

Opium poppy (Papaver somniferum L.) is a medically and economically important plant because of producing
Benzylisoquinoline alkaloids (BIA). Microarray is a technology that allows the detection of transcriptome and
expression levels in a given cell, tissue or organism and in a given time. In this study, we treated Ofis 95 variety
with fungal elicitor methyl jasmonate (MeJA) in the post anthesis stage and after treatment capsules were harvested
after 0, 3, 6 and 12 hours from both treated and control plants. The amounts of morphine, codeine, thebaine,
noscapine, laudanosine and papaverine alkaloids in capsule of control and treated plants were measured using
LC/ToF-MS. In metabolite profiles, the alkaloid levels reached the highest levels 12 hours after treatment. While
the morphine and noscapine levels were more abundant in all time points, papaverine was rarely found. To compare
large-scale mMRNA expression patterns in opium poppy, specific 95,608 probes corresponding to 23,902 transcripts
were designed and microarray analysis performed for control, 0, 3 and 12" hours. The microarray data revealed
that among six different time periods the number of altered transcripts was the highest between 12- 0 hours, while
the least was between 0 hour - control. Time points shared 14 common negatively regulated transcripts. In BIA
biosynthesis pathway, the altered transcripts corresponding to NCS, CNMT, SalR, OMT, COR, CAS, CheSyn,
StySyn enzymes were found to be significant. As a result of gene ontology analysis, it was detected that response
to stimulus and stress, ion-binding, oxidoreductase and transferase related transcripts were most abundant.

Keywords: Benzylisoquinoline alkaloid biosynthesis, Microarray, Opium poppy, Pathogen stress, Transcriptome
analysis
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Ozet

Insan genom projesiyle birlikte baglayan bilimsel devrim bitki bilimlerinde de devam etmektedir. Giiniimiize deyin
dizileme teknolojilerinin uygulanmasi ve gelistirilmesi konusunda Onemli ilerlemeler s6zkonusu olmustur.
Bununla beraber genom dizilemesinde karsilasilan giigliiklerin yeni nesil dizileme (YND) sistemleriyle agilmig ve
birgok tiiriin dizilenmesi bu sayede saglanmistir. Tiim genom dizileme basta ve transkriptom okumalar1 basta
olmak iizere, ekzom dizilemesi, metilasyon ve kiiciik RNAlar gibi epigenetik diizenlemerin ortaya ¢ikarildigi
pekcok aragtirma yiiriiltiis ve 50’den fazla bitki tiiriiniin genom analizi tamamlanmustir. Ote taraftan, bitkisel
iiretimin artirilmasi amagli olarak genom dizileme uygulamalarindan yararlanilmaktadir. Genomda endojen olarak
bulunan ve kodlanmayan RNAlar olarak tanimlanan kisa diziler halinde olan mikro-RNAlar (miRNA)
translasyonel arastirmalarda kullanilmaya baslanmistir. miRNA tanimlama, dlgme ve islevlerinin arastirilmasi
iizerine ¢ok sayida rapor bulunmaktadir. Bitkilerde transkriptom analizlerinin uygulanmasi sayesinde iiretimde
kisitlayict olan biyotik ve abiyotik stres kosullarina kargi yaklagimlar gelistirilmektedir. Bu kapsamda
laboratuarimizda yapilan zeytin genom projesi, mikro-RNA tabanli analizler ve metabolit miihendisligi ¢aligsmalari
Ozetlenecektir.

Anahtar Kelimeler: Genom diizenleme, Metabolit mithendisligi, miRNA, Zeytin genom projesi

Genomics and Transcriptomics Approaches for Plant Biotechnology

Abstract

The scientific revolution started with the human-genome sequencing project ignited other sequencing projects,
including plant species. Different technologies have been developed to cope with such challenge, including the
second- and third-generation sequencing platforms called “next-generation” sequencing (NGS). The former has
allowed sequencing most genomes to date. Both the genome and the transcriptome can be sequenced, including
the whole-genome, exome, DNA-protein-interaction regions, mRNA sequencing and different epigenetic
approaches like small RNA, methylation. More than 50 plant genomes have been sequenced so far, with many
more projected for the near future. On the other hand, the obtained data has been utilized to improvement of plants
especially crops. One of the translational research areas is plant micro-RNAs (miRNA) to develop plants with high
yield. miRNAs are small, endogenously expressed and non-protein coding RNAs which regulates gene expression
via post-transcriptional inhibition and cleavage. A number of miRNAs have been identified and functionally
characterized by direct cloning, high-throughput sequencing and bioinformatic analyses from a number of plant
species. The functional roles of mMIRNAs in plant development as well as stress response to biotic and abiotic
environmental factors has been discovered. Here, we summarized the studies conducted in our laboratory
especially on olive genome project, miRNA-based analyses, and metabolite engineering.

Keywords: Genome editing, Metabolite engineering, miRNA, Olive genome Project

Bu ¢alisma TUBITAK tarafindan 1090661, 1110036, 1120502 ve 1130016 nolu projelerle desteklenmistir.
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Yeni Nesil Dizileme Teknolojisi ile Zeytinin Pedisel Dokusunun Transkriptom
Dizilemesi
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Ozet

Akdenizi simgeleyen bir kiiltiir bitkisi olan zeytin (Olea europea ), ekonomik ve ekolojik olarak 6nemlidir. Pedisel
dokusu meyve ile baglantiy1 saglar, meyve gelisiminde ve fotosentez iiriinlerinin taginmasi ile birikiminde rol alir.
Dokunun iletim kapasitesinin meyve biiyiikliigiinii etkilemesi, meyve dokiimiiniin zamaninda gerceklesmesi ve
hasat geklinin zeytinde periyodesite olgusunu etkilemesinden dolay1 pedisel dokusunun gelisimi 6nemlidir. Pedisel
dokusunda gelisimsel farkliligi, molekiiler diizeyde anlayabilmek i¢in Roche454 FLX+ yeni nesil dizileme teknigi
ile trankriptom dizileme g¢aligmasi yapilmistir. Calisma kapsaminda Ayvalik (Olea europea L. cv. Ayvalik)
¢esidine ait ham (Temmuz ayina ait) ve olgun (Kasim ayina ait) pedisel dokularindan izole edilen total RNA’lar
kullanilmistir. Boylece farkli gelisim asamalarinda bulunan dokulardan transkriptom diizeyinde analizler yapilarak
genomun fonksiyonel elementleri yorumlanmustir. Sonug olarak pedisel dokusunun gelisiminde etkin mRNAlar
belirlenmis, meyve ile bitki arasindaki sinyal molekiilleri ve gorev aldig1 yolaklar ortaya koyulmus, absisyon ve
doku yaslanmasinda gorevli fonksiyonel elementler molekiiler diizeyde incelenmistir.

Anahtar kelimeler: meyve dokme, pedisel, Roche 454 GS FLX+, transkriptom, Zeytin (Olea europaea)

Transcriptome sequencing via next-generation sequencing technology in olive pedicel
tissue (Olea europaea L. cv. Ayvalik)

Abstract

Olive (Olea europaea) symbolizing the Mediterranean is economically and ecologically important cultivated plant.
Pedicel tissue provides connection to the fruit, takes role in fruit development and accumulation and transportion
of photosynthetic products. The development of the pedicel tissue is important because of transmission capacity
of tissue affects the fruit size, for abcission to occur on convenient time and the harvest’s shape affects the
periyodesit cases in olive. In order to understand the developmental differences in pedicel tissue at the moleculer
level, transcriptome sequencing was carried out by using next geeneration sequencing technology Roche454
FLX+. In this study, total RNA isolated from immature (of July) and mature (of November) Ayvalik (Olea
europaea L.cv. Ayvalik) pedicel tissues were sequenced. Thus, genome functional elements in different
development stages of tissues were interpreted by analysis in transcriptome level. Eventually active mRNAs in
development of pedicel tissue were determined, signaling molecules and pathways that plays role between the
plant and fruit were produced, functional elements take placed in abcission and tissue aging were investigated at
the molecular level.

Keywords: abcission, Olive (Olea europaea L.), pedicel, Roche 454 GSFLX+ , transcriptome,
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Papaver Cinsinde Sentetik RNA-kilavuzlu CRISPR/Cas9 Sistemi Aracili Gen Nakavti

Yagiz Alagoz!, Tugba Giirkok!, Turgay Unver!

! Cankir1 Karatekin Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Cankar1, Tiirkiye

yagizalagozl@gmail.com

Ozet

Papaver cinsi, 6zellikle kodein, noskapin ve morfin gibi benzilizokinolin alkaloidlerini (BIA) yiiksek miktarlarda
tireten tiirleri ile bilinmektedir. Bu gruptan alkaloidlerin {iretimi, daha 6nce P. somniferum’da ayrintili olarak
tanimlandig1 gibi spesifik genler tarafindan kodlanan degisik tiplerdeki enzimlerin yer aldigi kompleks bir yolak
tarafindan kontrol edilmektedir. Ancak bu genlerin ¢ogunlugu, Papaver cinsinin Oxytona seksiyonunda heniiz
tanimlanmamistir. Simdiye kadar genlerin &zelliklerinin tam olarak tesbit edilebilmesi i¢in yapilan fonksiyonel
calismalarda, dogadan tiiretilen pek cok sentetik ara¢ genom diizenleme amagcli kullamlmistir. Ozellikle, genom
miihendisliginde son zamanlarda yiikselen bir trend olan sentetik RNA-kilavuzlu CRISPR/Cas9 sistemi, farkli
bitki tiirlerinin genomlariin diizenlemesinde ¢ok defa kullanilmigtir. Sistem temel olarak kimerik bir kilavuz-
RNA’dan ve sentetik Cas9 proteininden olusup genomik DNA da ¢ift zincir kiriklar1 olusturmaktadir. Olusan ¢ift
zincir kiriklar1 organizmanin kendi genom diizenleme mekanizmalari olan homolog rekombinasyon ve diger tamir
mekanizmalar1 ile giderilir ve olusan g¢erceve kaymasi mutasyonu ilgili genin nakavt edilmesine neden olur.
Calismamizin temel amaci, BIA larin haghagtaki {iretim mekanizmalarin1 daha iyi anlamak i¢in, CRISPR/Cas9
sistemini kullanarak Oxytona seksiyonunda bazi gen veya genlerin nakavt edilmesidir. Boylece, bu sistem
kullanilarak hashasta istenilen yolaklarin manipulasyonu literatiirde ilk kez gosterilmis olacaktir.

Anahtar Kelimeler: CRISPR/Cas9, genom diizenleme, Oxytona, Papaver

Synthetic RNA-guided CRISPR/Cas9 System-mediated Gene Knock-Out in Genus Papaver

Abstract

The genus Papaver, is particularly known with it’s species that produce high amounts of benzylisoquinoline
alkaloids such as codeine, noscapine and morphine. The production of those group of alkaloids has a very complex
pathway that is controlled by many varied types of enzymes encoded by specific genes that were previously defined
in P. somniferum in detail. But the majority of those genes haven’t been identified yet in the members of
section Oxytona of genus Papaver. So far in many functional genomic studies, the synthetic genome editing tools,
derived from the nature, were used to determine the exact properties of the genes. Particularly, synthetic RNA-
guided CRISPR/Cas9, as a recently emerging trend in genome engineering, have been used to edit the genomes of
different plant species. The system is basically composed of chimeric guide-RNAs and a synthetic Cas9 protein
that introduce double strand breaks (DSB) in genomic DNA. The resulting DSBs are repaired by utilizing
organism’s own genome repair mechanisms of homologous recombination and other repair mechanisms a frame-
shift mutation to knock-out the gene of interest. The main objective of our research is to knock-out the desired
gene or genes in section Oxytona by using CRISPR/Cas9 system to better understand the BIA production
mechanisms in poppy. Thus, the manipulation of the desired pathway by using this system in poppy was
demonstrated for the first time in the literature.

Keywords: CRISPR/Cas9, genome editing, Oxytona, Papaver

Bu calisma Cankiri Karatekin Universitesi BAP Koordinasyon birimi tarafindan FF12035L18 nolu proje ve
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Doku Asiri Buyumesi Mekanizmasinin Ortaya Cikarilmasi: hMOB1A nin Doku
Buyumesini Inhibe Etme Rolu
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Ozet

Deregule olmus hippo sinyal yolaklari, kanser gelisimi ve organ buyumesinde onemli sinyal yolagi olarak kabul
edilmektedir. Hippo sinyal yolaginin, organ buyumesi, hucre cogalmasi ve olumunden sorumlu bir yolak oldugu
rapor edilmistir. Ve, bir cok calisma, bu yolagin, MST/LATS/NDR kinazlarinin da mudahil oldugu, kompleks
protein-protein etkilesimleri tarafindan duzenlendigi gostermektedir. Bu anlamda, bir tumor baskilayici olan
hMOB.1 proteinin, bu kompleks protein-protein etkilesimlerinde hayati rol oynadigi dusunulmektedir.

Butun bu gercekleri goz onune alinarak, hangi protein-protein etkilesiminin, hippo sinyal yolaginin tumor
baskilayici ozelligine katki sagladigini ortaya cikarmak icin, A(MOB1A proteininin Kristal yapisindan yola cikarak,
birbirinden farkli tek nokta mutasyonlari olusturuldu. Bu calismada, bu tek nokta mutasyonlarinin, hem insan
hucrelerinde MST, NDR ve LATS kinazlarina baglanma kapasitesini, hemde Drosophila hucrelerinde, Warts, Trc,
ve Hpo kinazlarina baglanma kapasitesi gosterilmektedir. Dahasi, hMOB1A proteinin, gogus kanser hucrelerinde
dengeli bir sekilde ifade edildigi zaman, hucre cogalmasinda kayda deger bir sekilde dusus gozlemlendi ki bu da
hMOB1A proteinin tumor baskilayici oldugunu gostermektedir. Bu sonuclardan yola cikarak, olusturulmus olan
hMOB1 mutant versiyonlar, gogus kanser hucrelerinde test edilerek, hangi protein-protein etkilesiminin onemli
oldugu gosterilecektir. A(MOBZ1A"in tumor baskilayici aktivitesine daha cok desteklemek icin, kanser hucresinde
davnregule edilerek, migrasyon aktivitesi olculdu ve migrasyon aktivitesinin arttigi gozlemlendi ki bu da
hMOBZ1Anin gercekten tumor baskilayici olarak gorev yaptigi gostermektedir. Bunun yaninda, hokta mutasyonlu
hMOB1Aler, Mats-kusurlu Drosophila sineklerine aktarildi. Yakin zamanlarda yapilan calismalar, hMOB1A
proteininin, Mats-kusurlu Drosophila sineklerini kurtardigi gozlemlenmistir. Bu calismada, farkli hMOB1A
mutant versiyonlari kullanarak, hangi protein-protein etkilesiminin, Drosophila’da hangi rol oynadigi
gosterilecektir.

Anahtar Kelimeler: Hippo Sinyal Yolagi, Protein-protein Etkilesimi, Drosophila Melanogaster

Emerging The Molecular Mechanism Of Tissue Overgrowth: The Role For hMOB1A In
Inhibiting Tissue Overgrowth

Abstract

Deregulated Hippo Signaling pathway is regarded as an important driving force for cancer development and
overgrowth of organ size. It has been reported that Hippo Signalling pathway is a novel signaling transduction
pathway which regulates organ size, cell proliferation, and death. Intriguingly, numerous studies have revealed
that Hippo Signaling is regulated by a MST/LATS/NDR kinase cascade which is tightly modulated by different
protein-protein interactions. More intriguingly, it is suggested that MOBL1 plays pivotal role in the regulation of
MST1/2, LATS1/2, NDR1/2 kinases.

To understand the molecular mechanism how these PPIs contribute to the tumor suppression activity of Hippo
Signaling, we have generated a panel of hMOBL1A versions carrying single-point mutation based on crystal
structure. Here, we describe key mutations of hMOB1 which affect specific binding to NDR, LATS and MST
kinases in human cells as well as Warts, Trc, and Hpo in fly cells. Moreover, we show that overexpression of
hMOB1A(wt) remarkably decreased cell proliferation of breast cancer cells, suggesting tumor tumor suppressor
activitiy of hMOB1A. To further support tumour suppressor activity of hMOB1A, we show that it activates
migration of cancer cells when hMOB1A is knocked down. Based on these solid foundations, we aim to unravel
the molecular mechanism of tumour suppression activity of hMOBZ1A based on the selected mutants. In addition
to addressing the role of hMOB1A in mammalian cell sytem, we introduced selected hMOB1A variants into Mats-
deficient embryos to reveal which PPIs is essential for physiological role of hMOB1A in complex multicellular
organism, since it has been reported that hMOBZ1A compensates for mats (drosophila homologs of nNMOB1A) loss-
of-function in Drosophila. Now, we aim to analyze which hMOBJ1 variants can compensate for the loss of Mats
in complex multicellular organism.

Key Words: Hippo Signalling, Protein-Protein Interaction, Drosophila Melanogaster
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Hashas Bitkisinde Transkriptom Verilerinin Biyoinformatik ve Fonksiyonel Analizi

Yeliz Demircil2, Tugba Giirkok', Turgay Unverl, Mine Tiirktas! Serkan Uranbey?

1Cankir Karatekin Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, Cankir1
2Ankara Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Boliimii, Ankara

dmrcylz@gmail.com!?

Ozet

Haghas (Papaver somniferum L.), iilkemizde geleneksel olarak tarimi yapilan, endiistriyel ve tibbi agidan 6nemi
biiylik bir bitkidir. Haghas, narkotik analjezik morfin, oksiiriik kesici kodein, antimikrobiyal ajan sanguinarin,
vasodilator olarak kullanilan papaverin ve antikanserojenik noskapin gibi ¢esitli Benzilizokinolin alkaloidlerini
(BIA) iiretmektedir. BIA biyosentez yolagi c¢ok sayida enzimin yer aldigi oldukca karmasik bir yolaktir.
Transkriptom ¢alismalari, metabolik yolaklarda anahtar rol oynayan enzimlerin aydinlatilmasi igin kullanilan en
etkili araglardandir. Bu ¢alisma kapsaminda, fungal bir elisitor olan Metil Jasmonat (MeJa) uygulamasi ile morfin
tiretimi indiiklenmis haghas bitkisinin kapsiil dokusunun yeni nesil dizileme sistemi ile elde edilen transkriptom
verileri biyoinformatik araglar ile analiz edilmistir. Bu amag i¢in, BLAST ve Blast2Go analizleri ile mevcut veri
tabanlari, hashas dizileri ile karsilastirilarak annotasyonlar: yapilmig ve transkriptler tanimlanmistir. Dizilerin
analizi sonucunda, sekonder metabolit {iretimi ile iligkili oldugu diisiiniilen 10 adet gen segilerek, gercek zamanl
PZR (qRT-PCR) yontemi ile ifade seviyeleri Ol¢iilmiistiir. Mevcut calisma, elisitor ile indiiklenmis haghas
bitkisinin kapsiiliinde bulunan transkriptlerin profillenerek, sekonder metabolit iiretim yolaginin aydinlatiimasina
151k tutmasi agisindan 6nem tagimaktadir.

Anahtar kelimeler: Benzilizokinolin alkaloidi (BIA), haghas, metil jasmonat (MeJa), sekonder metabolit

Bioinformatic and Functional Analysis of Transcriptom Data in Opium poppy

Abstract

Opium poppy (Papaver somniferum L.) is traditionally cultivated in Turkey and it is important with regard to
industrial and medical applications. Opium poppy produces several Benzylisoquinolin alkaloids (BIA) such as
narcotic analgesics morphine, the cough suppressant codeine, antimicrobial agent sanguinarine, vasodilator
papaverine and potential anticancer agent noscapine. BIA biosynthesis is a complex pathway including a several
number of enzymes. Transcriptom studies are predominant tools that are used to detect the enzymes taking part in
the metabolic pathways. In this study, transcriptome data mining was carried out with the outputs of Next
generation sequencing system in methyl jasmonate (MeJa) induced opium poppy morphine rich cultivars capsules.
For this purpose, available databases were compared with opium poppy sequences using BLAST and Blast2Go
analysis and transcripts were identified and annotated. As a result of these analyses, 10 genes considered to be
related with the production of the secondary metabolite were selected and their expression levels were measured
by quantitative real time PCR (qRT-PCR) method. This study will help to illuminate the secondary metabolite
production pathway via profiling the transcripts found in capsule tissue upon fungal elicitor-induced opium poppy.

Key words: Benzylisoquinolin alkaloid (BIA), opium poppy, methyl jasmonate (MeJa), seconder metabolite

Bu calisma Cankir1 Karatekin Universitesi BAP Koordinasyon birimi tarafindan EY28015B09 nolu proje ile
desteklenmistir.
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Lactobacillus rhnmanosus KPb7 ve E9 Suslarindan Safra Tuzu Hidrolaz Enzimi’nin
Molekiiler Klonlanmasi ve Ekspresyonu
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Ozet

Safra tuzu hidrolaz (BSH) enzimi bagirsak florasinda bulunan bir¢ok probiyotik bakteri tarafindan
sentezlenmektedir. BSH pozitif probiyotik bakteriler sahip olduklari bu 6zellik sayesinde sindirim sisteminin zor
kosullarinda kolonize olup, safra tuzlarin1 dekonjuge edebilirler. Dekonjuge safra asitlerinin viicuttan atilimi ile
kolesterolden yeni safra tuzlar1 sentezi yapilmasi, viicuttaki toplam kolesterol seviyesinin diismesini
saglamaktadir. Bunun yan1 sira bagirsak florasinin birincil safra asitlerini ikincil safra asitlerine (dioksikolik asit
ve litokolik asit) doniistiirmesiyle artan toksik sekonder metabolitlere maruz kalan hiicrelerde DNA hasar1 ve
apoptozisin indiiklenmesi kolon kanserine yol agar. BSH enzimi bir¢ok tiirde hatta ayni tiirlerin farkli suslari
arasinda dahi polimorfizm gostermektedir. Bu nedenle BSH enziminin yapist ¢ok iyi bilinmemektedir. Bu
calisgmada, BSH enziminin yap1 ve fonksiyonunu anlamak igin, polimeraz zincir reaksiyonu (PZR) ile Lb.
rhamnosus KPb7 ve E9 suslarindan bsh gen dizileri ¢ogaltilmigtir. PZR {riinleri, klonlama vektorii pBluescript’e
sokulmus, DNA sekansi elde edilmis ve daha sonra ekspirasyon vektorii pet22b’ye aktarilmistir. Rekombinant
suglar Escherichia coli BLR(DE3) susu kiiltiiriinde 0.01 mM isoprohylthiogalactopyranoside (IPTG) ile
indiiklenmistir. Yiiksek oranda ekspres edilen bsh proteinleri Ni*? selatli kolon kullanilarak piirifiye edilmistir.
Rekombinant Bsh larin sentezlenmesi sodyum dodesil siilfat-poliakrilamid jel elektroforezi (SDS-PAGE) ile teyit
edilmistir. Bsh enzim aktiviteleri Ninhidrin ve Direk Besiyeri deneyleri ile dl¢lilmiistiir. Arastirma sonuglari, Lb.
rhamnosus KPb7 ve E9 suslarmin glikokonjuge safra tuzlarina (Glikokolik asit, Glikodeoksikolik asit ve
Glikokenodeoksikolik asit) karsi aktiviteye sahip oldugunu gostermistir. Gelecekte BSH enzimlerinin aktif
bolgelerindeki anahtar rezidiilerini, substrat baglanma ceplerini ve BSH enziminin substrat 6zgiilligiinii bulmak
i¢in iki klonun bsh geni lizerinde yonlendirilmis mutagenez yapilabilir.

Anahtar Kelimeler: Lactobacillus rhamnosus, Safra Tuzu Hidrolaz Enzimi, Gen Klonlanmasi, Gen Ekspresyonu

Molecular Cloning and Expression of Bile Salt Hydrolase Enzyme from Lactobacillus

rhamnosus KPb7 and E9 Strains
Abstract

Bile salt hydrolase (BSH) enzyme is synthesized from lots of intestinal probiotic bacteria. BSH active probiotics
colonize in harsh conditions of the intestinal tract and deconjugate the bile salts due to their BSH activities. Since
free bile acids are excreted from the body, the synthesis of new bile salts from cholesterol can reduce the total
cholesterol concentration in the body. On the other hand, increasing of toxic seconder metabolites via bacterial
transformation of primary bile acids to secondary bile acids (Deoxycholic acid and Litocholic acid) cause damage
on DNA and apoptosis induction which lead to colon cancer. BSH show polymorphism in different species and
different strains of the same species. Because of this reason the structure and function is not known very well. In
these studies, to understand BSH enzyme structure and function, the bsh genes were amplified from Lb. rhamnosus
KPb7 and E9 strains by PCR reaction. PCR products were inserted into pBluescript cloning vector and sequenced
and then inserted into pET22b expression vector. Recombinant bsh genes were induced with 0.01 mM of
isoprohylthiogalactopyranoside in Escherichia coli BLR (DE3) strain. The highly expressed BSH proteins were
purified with Ni?* chelated column. Expression of recombinant BSH proteins was confirmed by sodium dodecyl
sulfate—polyacrylamide gel electrophoresis (SDS-PAGE). BSH enzyme activities were measured with ninhydrin
and direct plate assays. Research results represented that Lb. rhamnosus KPb7 and E9 have activity toward
glycoconjugated bile salts (Glycocholic acid, Glycodeoxycholic acid and Glycochenodeoxycholic acid). Site-
directed mutagenesis can be applied for two clones containing bsh genes to find key residues of the active site,
substrate binding pockets and substrate specificity of BSH enzyme in the future.

Keywords: Lactobacillus rhamnosus, Bile Salt Hydrolase (BSH), Gene Cloning, Gene Expression
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Arabidopsis thaliana (L.) bitkilerinin uniform olarak yetistirilmesi icin basitlestirilmis
bir hidroponik Kkiiltiir sistemi*
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Ozet

Hidroponik kiiltiir bitkilerin bilyiitiilmesinde yaygin ve siklikla kullanilan bir sistemdir. Molekiiler aragtirmalarda
genellikle ¢evre kaynakli varyasyonlari minimize etmek amactyla hidroponik sistemler tercih edilmektedir. Bu
caligmanin amaci Arabidopsis thaliana (L.) Heynh bitkilerinin senkronize biiylimesini saglayan bir hidroponik
kiiltiir sisteminin gelistirilmesidir. Hidroponik sistemin kurulumu iki temel asamay1 icermektedir. Ilki, tas
yiinlerini igeren plastik tiiplerin hazirlanmasi, ikincisi hazirlanan tiiplerin, iizerinde delikler bulunan straforlara
yerlestirilmesidir. Tiiplerin yerlestirildigi straforlar daha sonra besin soliisyonu i¢eren hidroponik kiiltiir kaplarina
koyulur. Bir plastik kapta yaklasik 30 bitki yetismekte ve bu durum ayni kiiltiirde yetisen bitkilerle bircok analizin
gerceklesmesine imkan vermektedir. Onerilen sistem gen ekspresyon caligmalarinda test edilmis ve bagimsiz
deneyler sonucunda tekrarlanabilir sonuglar elde edilmistir. Ayrica bu sistemde, dnceki bazi hidroponik sistemlerin
aksine tohum ¢imlenmesi ve bitki biiyiimesi boyunca aktarim asamasi yoktur. Bu aragtirmada, basitlestirilen
hidroponik kiiltiir sisteminin ekipmanlar1 ve kurulumu, ayrica model bitki Arabidopsis thaliana ‘da sistemin
kullanimi ve yararlari tartigilmustir.

Anahtar Kelimeler: Arabidopsis thaliana (L.), hidroponik sistem, kolay kurulum, senkronize biiyiime

A simplified hydroponic culture system for uniformly growing Arabidopsis thaliana (L.)
plants

Abstract

Hydroponic culture is a widely and frequently used system for growth of the plants. Generally, hydroponic systems
are preferred for molecular experiments to minimize variations that are based on external conditions. The objective
of this work was to improve a hydroponic culture system for synchronous growth of Arabidopsis thaliana L.
Heynh plants. The construction of the hydroponic system could be divided into two main steps. Firstly, the plastic
tubes with rockwool were prepared, secondly the prepared tubes, were placed in the styrofoam having holes. Then
styrofoam which including the tubes were put in the hydroponic container with nutrient solution. One plastic
container yielded up to approximately 30 plants and it allows to carry out numerous analyzes the plants which
grown in the same culture. A suggested system was tested in gene expression studies and the reproducible results
were obtained between the independent experiments. However, comparing to some hydroponic systems in the
previous studies, there is no transplanting step during both seed germination and plant growth in the system
described by the current study. This paper has discussed the construction and equipments of the simplified
hydroponic culture system as well as its use and utility in the model plant Arabidopsis thaliana.

Keywords: Arabidopsis thaliana (L), easy setup, hydroponic system, synchronous growth

* Bu calisma, Yonca Surgun’un Doktora Tez caligmasinin bir boliimiidiir. Mugla Sitki Kogman Universitesi
Bilimsel Arastirma Projeleri biriminin 2011/36 nolu projesiyle desteklenmistir.
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Yabani Zeytinde (Olea europeae cv oleaster) Yiiksek Verimli RNA Dizilemesi ile Yeni ve
Korunmus miRNA Tayini ve Hedef Genlerinin Belirlenmesi

Yusuf Pekmezcil, Mine Tiirktas', Turgay Unver!

ICankir Karatekin Universitesi, FenFakiiltesi, Biyoloji Boliimii, Cankirt
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Ozet

Zeytin bitkisi Akdeniz havzasina 6zgii ve iklimin tipik bitkilerinden birisi olup, saglik, gida, kozmetik gibi
alanlarda yiiksek ekonomik degeri olan ve iilkemizin de 6dnemli miktarda yetistiriciligini tistlendigi bir agactir.
MikroRNAlar 18-22 niikleotid uzunlugunda, protein kodlamayan ancak gen ifadesi diizenlenmesinde post-
transkripsiyonel olarak rol oynayan tek zincirli RNA dizileridir ve stres dayanikliligi, gelisim gibi siireglerde
miRNAlarn islevleri bilinmektedir. Bu ¢aligmada yabani zeytin bitkisinin yaprak ve pedisel dokularinin Temmuz
ve Kasim aylarinda alinan 6rneklerinin RN Alar1 izole edilerek yiiksek verimli dizileme teknolojisiyle elde edilen
okumalar {izerinden yeni ve korunmus miRNAlarin tayini biyoinformatik olarak yapilmistir. Bunun i¢in farkl
veribankalarindan alinan pre-miRNA dizileri ile transkriptom okumalart BLAST analizleri yapilmistir. Yeni
miRNAlarin data setlerinden bulunmasi i¢in daha 6nceden yapilmis olan kiigiik RNA okumalarimin Zeytin Genom
Survey Dizisi iizerine haritalanmasindan yararlanilarak eslesen dizilerin katlanma yapilari RNAfold yazilimi ile
belirlenmistir. Caligmalar sonucu transkriptom kiitiipanelerinden ¢ok sayida korunmug ve yeni miRNA tespit
edilmigtir. Tiim miRNAlarin karsilik gelen transkriptom iizerinde hedef gen analizi sonucu tespit edilen
mRNAlarin gen ontolojisi yapilarak doku farklilagmasinda rol alan gen ve miRNAlarin seviyeleri es zamanli PCR
ile dogrulanmigtir. Bulunan sonuglar ¢ergevesinde zeytin tiiriine 6zgii yeni miRNAlar tanimlanmis ve bunlarin
doku-mevsim degisikliklerinde seviyeleri gézlenmistir.

Anahtar kelimeler: Biyoinformatik, miRNA, Transkriptom, Yabani zeytin

Identification of Novel and Conserved miRNAs and Their Targets in Wild Olive (Olea
europaea cv oleaster) via High-Throughput RNA Sequencing

Abstract

Olive is a tree that is spesific to Mediterranean basin and one of the typical plants of the climate and has high
values on fields like health, food, cosmetics and our country bears the production in significant amounts.
MicroRNAs are 18-22 nucleotide long non-coding, single-stranded RNA sequences that regulate gene expression
on post-transcriptional level and are known to be involved in various biological processes such as stress tolerance
and development. In this study samples were taken on July and November from wild olive tree's pedicel and leaf
tissues and their RNA extracted to identify conserved and novel miRNAs bioinformatically on the reads that were
gathered from high throughput sequencing technology. To do that, pre-miRNA sequences from different databases
were collected and analysed via BLAST on transcriptome reads. To obtain novel miRNA datasets smallRNAs
from previous studies were used after being mapped on Genome Survey Sequence and foldings of matching
sequences were defined with RNAfold software. As results of the studies numerous novel and conserved miRNA
were detected. Confirmed mRNASs were subjected to gene ontology after target gene analysis of whole miRNAs
on the corresponding transcriptome and expression levels of genes and miRNAs that play role in tissue
specialization were validated via real-time PCR. Consequently, olive spesific novel miRNAs were identified and
their levels in tissue-season differentiation were observed.

Keywords: Bioinformatics, miRNA, Transcriptome, Wild olive

Bu ¢alisma Cankir1 Karatekin Universitesi BAP Koordinasyon birimi tarafindan FF12035L17 nolu proje ile
desteklenmistir.
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2,4,6-trinitrotoluen (TNT) ile Kirlenmis Sudan izole Edilen Bakteriler ile TNT’nin
Biyodegradasyonu

Zehra Giin Gok!, Murat Inal!, Mustafa Yigitoglu®
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Ozet

Mutajenik 6zelliginden, dogada yikimin zor olmasindan ve 2,4,6-trinitrotoluen (TNT) ile kirlenmis alanlarin ¢ok
fazla olmasindan dolayr TNT nitroaromatik bilesikler arasindan en tehlikeli kirletici olarak bilinmektedir. Bu
calismada Kirikkale Yahsihan bolgesinden alinan TNT ile kirlenmis su drneginden mikrobiyolojik yontemlerle
TNT’yi azot kaynagi olarak kullanabilen ve TNTyi metabolize edebilen bakteri suslar1 izole edilmigtir. TNT'yi
yikabilen bakteri suslarinin izolasyonu i¢in su ornegi yaklasik on yildir TNT kirliligine maruz kaldig1 bilinen
araziden alinmstir. Alinan su drneginin TNT miktar1 spektrofotometrik analizlerle belirlenmistir. izole edilen
bakteriler azot kaynagi olarak sadece TNT bulunan besiyerinde kiiltiir edilmis ve izolatlarin TNT yikim
Kapasiteleri besiyerinden belirli araliklarla alinan drneklerin spektorfotometrik analizleri ile belirlenmistir. izole
edilen bakteriler yapilan biyokimyasal testlerle karakterize edilmistir ve tiir analizleri 16S rDNA dizi analizi
yontemi ile belirlenmistir. Biitiin degradasyon ¢alismalarinda bakteriler 30°C’de ve 120 rpm’de inkiibe edilmistir.
Su 6rneginden izole edilen suglar arasindan TNT yikim kapasitesi en iyi olan suslar 16S rDNA dizi analizlerine
gore SUK?2 izolat1 Stenotrophomonas maltophilia, SUK3 izolat1 Klebsiella pneumoniae, SUK4 izolat1 Raoultella
planticola olarak tamimlanmigtir. Bu suslarla TNT degradasyon calismalarinda, 24 saatlik inkiibasyon siiresi
sonunda TNT azalis1 K2, K3 ve K4 izolatlar1 i¢in 100 ppm TNT igeren M8 besiyerinde sirasiyla %70, %96, %93
olarak belirlenmistir. Amerika Birlesik Devletleri Cevre Koruma Ajansi (EPA) TNT’yi ana kirletici madde olarak
goriir ve TNTyi oncelikli mutajenik malzeme olarak listeler. Bu ¢alismada izole edilen bakteri suslart TNT yi
etkili bir sekilde metabolize edebilmektedirler ve TNT ile kirlenmis alanlarin biyoremediasyonunda
kullanilabilirler.

Anahtar Kelimeler: 2,4,6-trinitrotoluen, bakteri suslari, biyoremediasyon, degradasyon.

Biodegradation of 2,4,6-trinitrotoluene (TNT) with Bacteria Isolated From TNT
Contaminated Water

Abstract

2,4,6-trinitrotoluene (TNT) has been known as the most dangerous pollutant among the nitroaromatic compounds
because of it’s mutagenic properties, its persistence in the environment, and the wide range of sites that are
contaminated with TNT. In this work, strains of bacteria can use TNT as a nitrogen source and metabolize TNT
were isolated by microbiological methods from TNT-contaminated water sample taken from Kirikkale, Yahgihan
region. Water sample for isolation of bacteria that can break down TNT was taken from the land has been known
to be exposed TNT contamination about ten years. The amount of TNT in the water sample was determined by
spectrophotometric analysis. Isolated bacteria were cultured in medium which contains TNT as a sole nitrogen
source and TNT degradation capacities of isolates were determined by spectrophotometric analysis of samples
taken at regular intervals from the medium. Isolated bacteria were characterized by biochemical assays and stranis
were idendified by 16S rDNA sequencing method. In all degradation studies, bacteria were incubated at 120 rpm
and 30°C. Among isolated strains from water sample, the strains having best TNT degradation capacities were
identified SUK2 isolate as Stenotrophomonas maltophilia, SUK3 isolate as Klebsiella pneumoniae, SUK4 isolate
as Raoultella planticola accroding to their 16S rDNA sequence analysis. Reduction of TNT in minimal media
which containing 100 ppm TNT of K2, K3 and K4 isolates were detected respectively 70%, 96% and 93% at the
end of the incubation period of 24 hours. United States Environmental Protection Agency (EPA) sees TNT as the
main contaminant and lists TNT as a priority mutagenic material. Isolated bacterial strains in this study are able to
metabolize TNT efficiently and can be used in bioremediation of TNT contaminated sites.

Keywords: 2,4,6-trinitrotoluene, bioremediation, degradation, strains of bacteria.
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Lactobacilus plantarum’dan Elde edilen Safra Tuzu Hidrolaz Asn170Val Mutantinin
Fonksiyonel Karakterizasyonu
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Ozet

Probiyotiklerin kolestrol {izerindeki etki mekanizmasi tam olarak bilinmemesine ragmen, sindirim sistemindeki
probiyotiklerin safra tuzu hidrolaz enzim aktivitesi ile serum kolestrol seviyesini disiirdiigli varsayilmaktadir.
Agiz yoluyla uygulanan Lactobacillus larin insan, fare, rat ve domuzlarda kan kolesterol seviyesini diistirdigii
gosterilmistir. Diger taraftan, bagirsaktaki bakteriler tarafindan salgilanan BSH’in bagirsakta olusturdugu
dioksikolik asit ve litokolik asit gibi sekonder metobolitlerin toksik olmalari nedeni ile hiicrede DNA hasari
olusturarak ya da apoptozis’i indiikleyerek kolon kanserine neden olduklarint gésteren birgok calisma vardir. Bu
kadar 6nemli olan BSH enziminin yapisi ve ¢aligma mekanizmasi tam olarak bilinmemektedir. Bu enzimin
yapisini ve fonksiyonunu anlamak i¢in kullanilan yontemlerden biri yonlendirilmis mutagenezdir. Bu ¢alismada
yaklagik altmus farkli Lactobacillus tiiriine ait BSH enzim aminoasit dizileri karsilagtirilmis ve bazi aminoasitlerin
tamamen korunmus oldugu bulunmustur. Katalitik aktiviteden sorumlu oldugu varsayilan tamamen korunmus
Asnl70 aminoasidini kodlayan kodon yonlendirilmis mutagenez yontemi ile pCON1 klonu kullanilarak Vall70
aminoasidini kodlayan kodona déniistiirtilmiistiir. bsh/Asn170Val mutant geni ekspresyon vektorii olan pET22b
ye klonlanmis ve E. coli BLR(DE3) susunda yiiksek diizeyde ifadesi gerceklestirilmistir. Glikodioksikolik asit
tuzu ile inkiibe edilen mutant hiicre ve hiicre ekstraktlarinin katalitik enzim aktivitesi Ninhidrin ve Direkt Besiyeri
yontemiyle belirlenmistir. Arastirma sonuglar1 Asn170Val mutasyonunun enzim aktivitesini tamamen kaybettigini
gostermistir. Bu ¢aligma tamamen korunmus Asnl70 aminoasidinin enzim aktivitesinde ya da katlanmasinda
onemli bir rol oynayabilecegi fikrini desteklemektedir.

Anahtar Kelimeler: Lactobacillus plantarum bsh, Safra tuzu hidrolaz (BSH), Y6nlendirilmis mutagenez

Functional Characterisation of Asn170Val Mutant Bile Salt Hydrolase Enzyme from
Lactobacillus plantarum

Abstract

Although the mechanism of the probiotics actions on cholesterol was not known exactly, it has been supposed that
probiotics in human gastrointestinal tract have ability to decrease serum cholesterol level by the activitiy of bile salt
hydrolase enzyme (BSH). It was shown that the reduction of cholesterol level in blood by oral application of
Lactobacillus has been demonstrated in human, mouse, rat and pigs. On the other hand, there are alot of studies
indicating that some of the bile acids such as deoxycholic and lithocholic acid decongugated with BSH enzyme
caused colon cancer because of damage on DNA and apoptosis induction. The structure and working mechanism
of such an important BSH enzyme was not known very well. Site-directed mutagenesis is one of the methods used
to understand structure and function of the enzymes. In this study, amino acid residues of BSH enzymes from almost
sixty different Lactobacillus species were aligned and it was found that some amino acids were totaly conserved.
The codons of the totaly conserved amino acid, Asn170 supposed to be responsible for catalitic activity, was
substituted for VVal170 amino acid by site directed mutagenesis by using pCON1 clone. Asn170Val/bsh mutant gene
was cloned into pET22b expression vector and overexpressed in BLR(DE3) E. coli strain. The effects of the mutation
on catalitic activity of enzyme was detected by Direct Plate and Ninhidrin Assays in which the mutant cell and cell
extracts were incubated with Glydeoxycholic acid salt. Research results indicate that Asn170Val mutation led to a
complete loss of enzyme activity. The result supports the idea that totaly conserved amino acid Asn170 may play
important role in the enzyme activity or assembly.

Keywords: Bile salt hydrolase (BSH), Lactobacillus plantarum bsh, Site-directed mutagenesis
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Ozet

Probiyotiklerin kolestrol iizerindeki etki mekanizmasi tam olarak bilinmemesine ragmen, sindirim sistemindeki
probiyotiklerin safra tuzu hidrolaz enzim aktivitesi ile serum kolestrol seviyesini diisiirdiigli varsayilmaktadir.
Agiz yoluyla uygulanan Lactobacillus larm insan, fare, rat ve domuzlarda kan kolesterol seviyesini diisiirdigii
gosterilmigtir. Diger taraftan, bagirsaktaki bakteriler tarafindan salgilanan BSH’in bagirsakta olusturdugu
dioksikolik asit ve litokolik asit gibi sekonder metobolitlerin toksik olmalar1 nedeni ile hiicrede DNA hasari
olusturarak ya da apoptozis’i indiikleyerek kolon kanserine neden olduklarini gosteren birgok caligma vardir. Bu
kadar 6nemli olan BSH enziminin yapisi ve ¢alijma mekanizmasi tam olarak bilinmemektedir. Bu enzimin
yapisini ve fonksiyonunu anlamak i¢in kullanilan yontemlerden biri yonlendirilmis mutagenezdir. Bu ¢aligmada
yaklagik altmus farkli Lactobacillus tiiriine ait BSH enzim aminoasit dizileri karsilagtirilmis ve bazi aminoasitlerin
tamamen korunmus oldugu bulunmustur. Katalitik aktiviteden sorumlu oldugu varsayilan tamamen korunmus
Asnl170 aminoasidini kodlayan kodon yonlendirilmis mutagenez yontemi ile pCON1 klonu kullanilarak Val170
aminoasidini kodlayan kodona doniistiiriilmiistiir. bsh/Asn170Val mutant geni ekspresyon vektorii olan pET22b
ye klonlanmis ve E. coli BLR(DE3) susunda yiiksek diizeyde ifadesi gergeklestirilmistir. Glikodioksikolik asit
tuzu ile inkiibe edilen mutant hiicre ve hiicre ekstraktlarinin katalitik enzim aktivitesi Ninhidrin ve Direkt Besiyeri
yontemiyle belirlenmistir. Arastirma sonuglar1 Asn170Val mutasyonunun enzim aktivitesini tamamen kaybettigini
gostermigtir. Bu ¢alisma tamamen korunmus Asnl70 aminoasidinin enzim aktivitesinde ya da katlanmasinda
onemli bir rol oynayabilecegi fikrini desteklemektedir.

Anahtar Kelimeler: Lactobacillus plantarum bsh, Safra tuzu hidrolaz (BSH), Y6nlendirilmis mutagenez

Functional Characterization of Asn170Val Mutant Bile Salt Hydrolase Enzyme from
Lactobacillus plantarum

Abstract

Although the mechanism of the probiotics actions on cholesterol was not known exactly, it has been supposed that
probiotics in human gastrointestinal tract have ability to decrease serum cholesterol level by the activitiy of bile salt
hydrolase enzyme (BSH). It was shown that the reduction of cholesterol level in blood by oral application of
Lactobacillus has been demonstrated in human, mouse, rat and pigs. On the other hand, there are alot of studies
indicating that some of the bile acids such as deoxycholic and lithocholic acid decongugated with BSH enzyme
caused colon cancer because of damage on DNA and apoptosis induction. The structure and working mechanism
of such an important BSH enzyme was not known very well. Site-directed mutagenesis is one of the methods used
to understand structure and function of the enzymes. In this study, amino acid residues of BSH enzymes from almost
sixty different Lactobacillus species were aligned and it was found that some amino acids were totaly conserved.
The codons of the totaly conserved amino acid, Asn170 supposed to be responsible for catalitic activity, was
substituted for VVal170 amino acid by site directed mutagenesis by using pCON1 clone. Asn170Val/bsh mutant gene
was cloned into pET22b expression vector and overexpressed in BLR(DE3) E. coli strain. The effects of the mutation
on catalitic activity of enzyme was detected by Direct Plate and Ninhidrin Assays in which the mutant cell and cell
extracts were incubated with Glydeoxycholic acid salt. Research results indicate that Asn170Val mutation led to a
complete loss of enzyme activity. The result supports the idea that totaly conserved amino acid Asn170 may play
important role in the enzyme activity or assembly.

Keywords: Bile salt hydrolase (BSH), Lactobacillus plantarum bsh, Site-directed mutagenesis
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Molekiiler Islah Yontemiyle Yiiksek Miktarda Demir Iceren ve Verimi Artirillmis
Patates Hatlarinin Gelistirilmesi
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Ozet

Patates, diinyada en ¢ok iiretimi yapilan 5. kiiltiir bitkisi olup yumrularinda biriktirdigi karbonhidrat, protein ve
vitaminlere ek olarak 6zellikle yiiksek oranda demir igeren tarimsal bir tiriindiir. Temel mikro-besin maddelerinden
bir tanesi olan demir her ne kadar dogada sik rastlanan bir metal olsa da, toprakta ¢oziilmemis halde
bulundugundan dolay1 bitkiler tarafindan emilmesi ¢ok zordur. Demirin ¢6ziilmesi igin topragin asiditesinin
yiiksek olmas1 gerekir. Ozellikle kiregli topraklarin asiditesinin diisiik olmasindan dolay1, bu tiir topraklarda
biiyiliyen bitkilerde demir yetersizligi ¢ok sik gozlenir. Ne yazik ki Tiirkiye topraklarinin biiyiik bir kismu kire¢li
topraklarla kapli oldugundan tarimsal éneme sahip patates gibi bitkiler siirekli demir eksikligine maruz kalirlar.
Bu da patates veriminin diisiik olmasina neden olur. Insan diyetinin temel maddesi bitkiler oldugundan, bitkilerde
olusacak demir eksikligi dolayli yoldan insan sagligini da etkiler. Aneminin en 6nemli nedeni olan demir
yetmezligi, hem Tiirkiye’de, hem de diinyada 6nemli bir halk sagligi sorunu olmaya devam etmektedir. Bu
nedenden dolay1 6nerilen bu projenin nihai amaci yiiksek miktarda demir igeren verimi artirilmig patates hatlarinin
gelistirilmesidir. Bu amaca yonelik ilk olarak Arabidopsis thaliana IRT1, IRT2 ve NAS4 proteinlerinin Solanum
tuberosum’daki yiiksek benzerlik gdosteren homologlari (sirastyla %68, %63 ve %60) pBLAST analizi sonucunda
bulunmus ve bu homologlarin filogenetik baglantilar1 incelenmigtir. 200 patates hattinda demirin bitki i¢ine
alinmas1 ve tasinmasinda rol oynayan IRT ve NAS proteinlerinin ve bu proteinleri iireten genlerin demir
eksikligindeki ifade seviyelerine bakilarak, en yiitksek IRT ve NAS seviyesine sahip hatlar belirlenecektir. Bu
hatlarin dokularindaki demir miktarlar tayin edilerek, yiiksek oranda demir biriktiren patates hatlar1 secilip bu
hatlarin {irtin verimliligi arastirilacaktir.

Anahtar Kelimeler: biyoinformatik analiz, demir eksikligi, gen ifadesi, molekiiler 1slah, patates

Improvement of Potato Varieties with Higher Iron Content and Yield by Molecular Breeding

Abstract

Potato is the fifth most produced crop in the world and accumulates high levels of carbohydrates, proteins, vitamins
as well as iron in its stolons. Being one of the essential micronutrients, iron is found highly in nature although it
cannot be absorbed readily by roots due to its low solubility in alkaline environments such as calcerous soils.
Plants grown on such soils are often exposed to iron deficiency. Since majority of soil is calcerous in Turkey,
unfortunately agriculturally important crops like potato are exposed to constant iron deficiency, leading to lower
potato yields. Iron deficiency in plants in turn affects the human health since the plants are the main iron source in
human diet. Being the most important cause of anemia, iron deficiency continues to be a major public health
problem both in Turkey and in the world. For this reason, the ultimate goal of this project is the development of
potato varieties with higher yield and iron content. We first identified the homologs of Arabidopsis thaliana IRT1,
IRT2 ve NAS4 in Solanum tuberosum with very high homology percentages (68%, 63% ve 60%, respectively) in
pBLAST analyses and investigated the phylogenetic relationships of them. The expression levels of genes and
proteins (IRTs and NAS) function if iron uptake and distribution in plants will be detected in 200 potato varieties
under iron deficiency. Varieties showing the highest IRT and NAS levels will be determined. Then, the potato
varieties with the highest iron content and yield will be determined among selected varieties.

Keywords: bioinformatics, gene expression, iron deficiency, molecular breeding, potato
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Giineydogu Anadolu Bolgesin’de Yetisen Vicia L. (Fabaceae) Taksonlariin Niiklear
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Ozet

Giintimiizde teknolojinin hizla ilerlemesi ile modern tekniklerin getirdigi imkanlardan filogeni ¢alismalarinda da
faydalanilmaya baslanmis olup, piir sistematik ¢aligmalar disinda biyokimyasal, sitolojik ve molekiiler yontemler
araciligiyla daha detayli olarak incelenmektedir. Bu ¢aligmada da Giineydogu Anadolu Bolgesin’de yetisen Vicia
L. tiirlerinin niiklear ribozomal DNA ITS (Internal Transcribed Spacer; ITS1+5.8S rDNA+ ITS2) dizilerine dayali
tiirler arasi filogenetik iligkilerinin belirlenmesi ve morfolojik verilerle karsilastiriimasi amaglanmigtir. Materyal
olarak bolgenin farkli lokalitelerinden toplanmis olan Vicia L. (Fabaceae) cinsinin taksonlari olusturmustur.
Morfolojik ¢aligsmalarda bitkinin ¢esitli kisimlarini (yaprak, ¢igek, meyve, tohum gibi) iceren yaklagik 50 karakter
incelenerek Olciimleri gerceklestirilmigtir. Caligmanin  deneysel asamalarint DNA  izolasyonu, DNA
amplifikasyonu ve DNA dizi sekanslamasi olusturmustur. DNA dizileri Clustal W programi yardimriyla
hizalanmustir. Molekiiler evrimsel analizler Molecular Evolutionary Genetics Analysis (MEGA) versiyon 5.1 Beta
2 akrabalik analiz programinin uygun parametresi ile yapilmstir. Filogenetik aga¢ olusturulurken uzaklik temelli
yontemlerden UPGMA kriteri segilerek bootstrap testi uygulanmistir. ITS bolgesinin uzunlugu yaklasik 602- 672
bp olarak belirlenmistir. Nokta mutasyonlar, korunan ve degisen karakterler hakkinda informatik bilgiler elde
edilmigtir. Seksiyon diizeyinde ayrimi yapilan tiirler, olusturulan filogenetik agagta, genetik uzaklik bakimindan
da anlaml bir sekilde ayrilarak gruplasmislardir. Elde edilen veriler Vicia L. cinsinin taksonomik problemlerin
¢ozlimiinde kullanilabilecek giivenilir bilgiler vermistir. Yapilan morfolojik ayrimlar DNA sekans ¢alismalariyla
desteklenmistir.

Anahtar Kelimeler: Fabaceae, ITS, molekiiler filogeni, nrDNA, Vicia L.

Molecular Phylogenetic Analyses of Vicia L. (Fabaceae) Taxons Growing in the
Southeastern Anatolia Region Based on Nuclear Ribosomal ITS Sequences

Abstract

Nowadays, the rapid progress of technology has enabled us to use the possibilities of modern technics also in the
phylogeny studies and examine them in a greater detail via the biochemical, cytological and molecular methods
outside of pure systematic studies. This study is aimed at determining the interspecies phylogenetic relations of
Vicia L. species growing in the Southeastern Anatolia Region based on Nuclear Ribosomal DNA ITS (Internal
Transcribed Spacer; ITS1+5.8S rDNA+ ITS2) sequences and comparing them with morphological data. The
materials consist of the taxons of Vicia L. (Fabaceae) species that were collected from different localities of the
region. In the morphological studies, we examined and measured approximately 50 characters containing various
parts of the plant (such as leaf, flower, fruit and seed). The experimental stages of the study consist of the DNA
isolation, DNA amplification and the DNA sequencing. DNA sequences were aligned via the Clustal W
program. Molecular evolutionary analyses were performed with a convenient parameter of the Beta 2 affinity
analysis program of Molecular Evolutionary Genetics Analysis (MEGA) version 5. 1. While forming the
phylogenetic tree, we selected the UPGMA criteria among the distance-based methods and applied the bootstrap
test. The length of the ITS area was determined approximately as 602- 672 bp. We obtained information about
the point mutations, as well as the protected and the changing characters. The species being distinguished in the
section level were significantly separated and grouped also in terms of distance on the phylogenetic tree. The
acquired data were observed to be reliable in terms of being used in the solution of the taxonomical problems of
the Vicia L. species. The morphological separations were supported with the DNA sequence studies.

Key Words: Fabaceae, ITS, Molecular Phylogeny, nrDNA, Vicia L.
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Molecular characterization of Alternaria species isolated from Pistacia vera L.
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Ozet

Antepfistig1 (Pistacia vera L.) Tirkiye de 6nemli ekonomik gelir getiren bir tarim triiniidiir. Antepfistiginda
(Pistacia vera L.) ve diger birgok 6nemli tarim bitkilerinde Alternaria spp. verim kaybina neden olmaktadir.
Antepfistiginda

Alternaria yaniklik hastaligina karsi dayanililkta populasyonun yapisiyla ilgili bilgiler ¢ok 6énem tagimaktadir.
Bu ¢alismada Alternaria spp. izolatlarim1 karakterize etmek i¢in dogrudan PCR-RFLP metodlar1 kullanilmistir.
Alternaria spp. izolatlar1 Tiirkiyenin farkl fistik yetistiriciligi yapilan alanlarindan olmak tizere 29 lokasyondan
yerli kiiltiirlerden elde edilmistir. (ITS), Aktin ve (TEF) bolgelerinden 6zel disayn edilmis spesifik primerler
kullanilarak Alternaria tiirlerinin tespit edilip tanimlanmasi igin PCR yapilmigtir. Sirasiyla (ITS), Aktin ve (TEF)
olmak tizere yaklagik 600 bp, 250 bp ve 280 bp amplikonlar elde edilmistir. PCR tiriinleri Hindlll, Pstl, Tagl ve
EcoRI endoniikleaz kesim enzimleri ile elde edilmistir. ITS ve TEF deki Hind 111, Tagl ve EcoRI lerde yiiksek
polimorfizm gézlenmistir.

Anahtar Kelimeler: Pistacia vera L., Alternaria, PCR-RFLP.

Molecular characterization of Alternaria species isolated from Pistacia vera L.

Abstract

Pistacia vera L. is an important crop species in Turkey with considerable economic income. Alternaria spp cause
yield loss in Pistacia vera L. and many other agriculturally important plants. Information on population structure
is critical in breeding for resistance to Alternaria blight in pistachio. This study was carried out to characterize
Alternaria isolates through PCR-RFLP. Alternaria spp isolates were recovered from local cultivars from 29
locations in different pistachio growing districts of Turkey. PCR based assay was developed for the detection and
identification of Alternaria spp. using specific primers designed from nuclear ribosomal internal transcribed spacer
(ITS), Actin and Translaton Elongation Factor (TEF) regions. Approximately 600 bp, 250 bp and 280 bp amplicons
were obtained for ITS, Actin and TEF, respectively. The PCR products were cut with Hindlll, Pstl, Tagl and
EcoRl restriction endonucleases. High level of polymorphisim was observed with Hindlll, Taql and EcoRI on ITS
and TEF.

Keywords: Pistacia vera L., Alternaria, PCR-RFLP.
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Ozet

Son yillarda protein miihendisliginde rekombinant proteinlerin 6zelliklerinin gelistirilmesi amact ile pek ¢ok
yontem gelistirilmistir. Prolin hem linker hem de loop bdlgelerinde en ¢ok tercih edilen amino asittir. Prolin
hidrojen baglanmasinda amid hidrojeni vermeyen siklik bir imino asit olmasi nedeni ile 6nemli bir amino asittir.
Korunmus Pro birimleri, kararlilik i¢in ¢ok onemlidir. Bir prolin-kuyruk katlanmamis haldeki proteinin
konformasyonal entropisinde azalis meydana getireceginden, bir proteini kararli yapabilir. Ornek olarak;
Themoanaerobium brockii’deki ikinci alkol dehidrogenaz, mezofilik homologu olan Clostridium beijerinckii’den
sekiz prolin fazla icermektedir. Bu amagla ¢aligmamizda Anoxybacillus sp. ‘ye ait bir litik murein transglikosilazin
(LMT) C-terminaline bir (proline-kuyruk):» kuyuruk eklendi. Protein pET-28a’ ya N-terminal His-Kuyruk
icerecek sekilde klonland:r ve E. coli BL21 (DE3) pLysS igerisinde ekspres edildi. Prolin kuyruklu rekombinant
protein ile prolin kuyruksuz yaban tip rekombinant proteinin karsilastirmali biyokimyasal karakterizasyonu
yapildi. Prolin-kuyrugun prolin kuyruk igermeyen yaban tip rekombinant proteine gére, LMT nin optimum
sicakligint ~5°C arttirdigi ve optimum pH degerini ise; pH 6.5’ten pH 7.0’ye ¢ikardig1 ortaya konulmustur.
Calismamizin bu sonuglari, prolin-kuyruklarin, rekombinant proteinlerin sicaklik ve pH degerlerini arttirmada
kullanilabileceklerini gostermistir. Prolin kuyrugun rekombinant proteinin kararlilig1 iizerine etkisi ile ilgili
calismalarimiz ise devam etmektedir.

Anahtar Kelimeler: Prolin-Kuyruk, Optimum sicaklik ve pH degerlerinin arttirilmasi,,Rekombinant protein.

Effect of Prolin-Tag on the Optimum Temperature and pH of A Lytic Murein Transglycosylase
from Anoxybacillus sp.

Abstract

In the recent years in protein engineering, many different methods were developed to improve the feature of
recombinant proteins. Proline is the most preferred amino acid type in both linker and loop regions. Proline is an
important amino acid as it is a cyclic imino acid with no amide hydrogen to donate in hydrogen bonding. Conserved
Pro residues are important for protein stability, thus a poly proline-tag should stabilize a protein, due to a decrease
in conformational entropy of the unfolded state. For example; the secondary alcohol dehydrogenase from
Themoanaerobium brockii contains eight more prolines than its mesophilic homologue from Clostridium
beijerinckii. In this purpose in this study we designed a (proline-tag)i, joined to the C-terminal of the lytic murein
trans glycosylase (LMT) from Anoxybacillus sp. The protein was cloned in to pET-28a with N-terminal His-tag
and expressed in E. coli BL21 (DE3) pLysS. Comparative biochemical characterization of the proline tagged
recombinant protein with the non- proline tagged native recombinant protein revealed that, proline-tag has
increased the recombinant LMTs optimum temperature ~5°C and the optimum pH; from pH 6.5 to pH 7.0 with
regard to non-prolin tagged native recombinant protein. The result of our study showed that poly-prolin tags could
be used to improve the stability of the recombinant proteins. Studies on the stability of the recombinant protein of
the effects of proline-tag are in progress.

Keywords: Proline-Tag, Increasing optimum temperature and pH, Recombinant protein.
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Ozet

Geobacillus thermodenitrificans C5 susundan elde edilen hiicre dis1 ksilanaz enziminin E.coli BL21 susunda
ekspres edilmesiyle yiiksek bir aktiviteye sahip oldugu belirlenmistir. (994.50 IU/mL). Isiya dayanakli ksilanaz
enzimi (GthC5Xyl) saflastrilmis ve SDS-PAGE analizine gore 44 kDA biiyiikliigiinde oldugu belirlenmistir.
Saflastirilan GthC5Xyl enziminin spesifik aktivitesi 9.89 kat saflastirma ile 1243.1251U/mg olarak belirlenmistir.
CoCl,, MnSO4, CuSO4, MnCl; ile GthC5Xyl enziminin aktivitesinin pozitif yonde arttig1 belirlenirken, FeSO4, Hg,
ve CaSOs’m inhibitér etkisi gosterdigi goriilmistir. GthC5Xyl; SDS, Tween 20, Triton X-100, B-
Mercaptoethanol, PMSF, DTT, NEM ve DEPC ve EDTA’ya kars1 diren¢ gostermistir. Bugday ksilanazina karsi
daha biiyiik bir affinite gdsteren enzimin optimum sicakiligt 60 C° ve optimum pH’st 6.0 olarak bulunmustur.
Enzimin yiiksek sicakliklarda (70°C-80°C) ve diigiik pH (4.0 to 8.0) araliginda seliilotik aktivitesini uzun siire
kaybetmedigi goriilmiistiir. Bugday ksilani ile enzimin muamelesi sonucu ksilopentoz son iriin olarak elde
edilmistir. Yiiksek SDS direnci ve genis bir pH aralig1 olan GthC5Xyl enzimi; 6zellikle tekstil, deterjan liretimi ve
hayvan yem sanayindeki endiistriyel siireglerde biiyiik bir 6neme sahip olacak 6zelliktedir.

Anahtar Kelimeler: Geobacillus thermodenitrificans, 1siya dayanikli GthC5Xyl enzimi, rekombinant ksilanaz

Tesekkiir: Bu ¢alisma TUBITAK Bilimsel Arastirma Merkezi ve Pakistan Yiiksek Egtim Kurulu tarafindan
desteklenmistir.

Cloning, Purification And Characterization Of Halotolerant Xylanase From
Geobacillus Thermodenitrificans C5

Abstract

High levels of extracellular xylanase activity (994.50 1U/ml) produced by Geobacillus thermodenitrificans C5
were detected when it was expressed in E. coli BL21 host. Thermostable xylanase (GthC5Xyl) was purified to
homogeneity and showed a molecular mass of approximately 44 kDa according to SDS-PAGE. The specific
activity of the purified GthC5Xyl was up to 1243.1251U/mg with a 9.89-fold purification. The activity of
GthC5Xyl was stimulated by CoCl,, MnSO4, CuSO4, MnCl, but was inhibited by FeSO4, Hg, CaSO4. GthC5Xyl
showed resistant to SDS, Tween 20, Triton X-100, B- Mercaptoethanol, PMSF, DTT, NEM and DEPC and EDTA.
A greater affinity for oat spelt xylan was exhibited by GthC5Xyl with maximum enzymatic activity at 60°C and
6.0 pH. The activity portrayed by GthC5Xyl was found to be acellulytic with stability at high temperature (70°C-
80°C) and low pH (4.0 to 8.0). Xylobiose and xylopentose were the end products of proficient oat spelt xylanase
hydrolysis by GthC5Xyl. High SDS resistance and broader stability of GthC5Xyl proves it to be worthy of
impending application in numerous industrial processes especially textile, detergents and animal feed industry.

Keywords: Geobacillus thermodenitrificans, thermostable GthC5Xyl enzyme, recombinant xylanase
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Ozet

Bu c¢alismada, bir pestisit olan Anilofos’un Allium cepa L.’da mitotik safha oranlari, mitotik indeks ve
kromozomlar {izerine olan etkileri arastirilmugtir. Allium kok biiyiimesi inhibisyonu testinde, Anilofos’un etkili
konsantrasyon (ECso) degeri yaklasik 50 ppm olarak belirlenmis ve Pyracarbolid’in ECsq degeri (50 ppm), ECso
degerinin yarist (ECs0/2=25 ppm) ve ECso degerinin iki kati (2xECsp=100 ppm) konsantrasyonlari sogan
koklerine 24, 48 ve 72 saat siireyle uygulanmigtir. Calismaya paralel olarak bir negatif ve bir de pozitif kontrol
uygulamasi da gerceklestirilmistir. Elde edilen sonuglar SPSS 18.0 for Windows paket programinda Dunnet-t testi
(iki yonlii) ile p<0.05 diizeyinde degerlendirilmistir. Bu kimyasalin uygulanan biitiin dozlar1 Allium cepa’nin kok
uglarinda hiicre boliinmesi tizerinde inhibitor etkisi géstermis ve tiim uygulama siirelerinde mitotik indeks {izerinde
bir azalmaya neden olmustur. Ayrica Anilofos’un test materyalinde kromozom anormalliklerini de artirdig1 tespit
edilmis olup bu anormallikler siklikla anafaz kopriisii, yapiskanlik ve kalgin kromozomlar seklindedir. Bu
anormalliklerin yani sira c-metafaz, dagilmis nukleus ve biniikleer hiicrelere de rastlanmustir.

Anahtar Kelimeler: Allium test, Anilofos, Kromozom anormallikleri, Mitotik indeks

The Effects of Anilofos on Mitotic Division and Chromosomes in
Allium cepa L.

Abstract

In this study, the effects of Anilofos was investigated on mitotic phases, mitotic index and chromosomes in Allium
cepa L. In the Allium root growth inhibition test ECs value was determined 50 ppm and 1/2x ECs (25 ppm),
ECso (50 ppm) and 2 x ECsg (100 ppm) concentrations of Anilofos were applied to onion roots. A negative and
positive control were used in the experiment in parallel. The obtained results were evaluated to statistical analyses
by using Dunnett-t test (two tailed) and p<0.05 was accepted as significant value. All concentrations of this
chemical showed an inhibitory effects on cell division in root tips of Allium cepa and caused a decrease in mitotik
index values in all treatment times. In addition this compound increased chromosome abnormalities in test
material. These abnormalities were anaphase bridges, stickiness, laggard chromosome. In anaphase-telophase
cells, c-metaphase, disturbed nucleus and binuclear cells were observed in other anomalies.

Keywords: Allium Test, Anilofos, Chromosome abnormalities, Mitotic index
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Ozet

Allium testi ¢evresel kirleticilerin genotoksik etkilerinin incelenmesi ve kimyasal maddelerin etkilerinin taranmasi
bakimindan olduk¢a faydali test sistemlerinden biridir. Bu calismada, tarimda yaygin olarak kullanilan
Pyracarbolid fungusitinin sitotoksik etkisinin Allium test sistemi ile degerlendirilmesi amaglanmigtir. Allium kok
biiyiimesi inhibisyonu testinde, Pyracarbolid’in etkili konsantrasyon (ECsg) degeri yaklasik 50 ppm olarak
belirlenmis ve Pyracarbolid’in ECso degeri (50 ppm), ECso degerinin yarist (ECso/2=25 ppm) ve ECsq degerinin
iki kat1 (2xECs0=100 ppm) konsantrasyonlari sogan koklerine 24, 48 ve 72 saat siireyle uygulanmistir. Boylelikle
fungusitin kok biiylimesi ve mitotik indeks {izerine etkileri aragtirilmustir. Calismada kullanilan Allium testinden
elde edilen sonuglar SPSS 18.0 for Windows paket programinda Dunnet-t testi (iki yonlii) ile p<0.05 diizeyinde
degerlendirilmistir. Sonug olarak fungusitin tiim uygulama siireleri ve tiim konsantrasyonlarda mitotik indeksi
anlamli bir sekilde azalttig1 tespit edilmistir.

Anahtar Kelimeler: Allium Test, Pyracarbolid, Sitotoksisite

Potential Cytotoxicity of Pyracarbolid in Root Tip Cells of Allium cepa L.

Abstract

Allium test is very useful test system which examine the effects of environmental pollutants and screen the
genotoxic effects of chemicals. So, in this study, we aimed to evaluate the cytotoxic effects of Pyracarbolid
fungucide which is widely used in agriculture by using Allium test. In Allium root growth inhibition test, ECso was
determined approximately 50 ppm and, 25 (0.5 x ECsp), 50 (ECs0) and 100 (2 x ECsg) ppm concentrations of
Pyracarbolid were performed to onion roots for 24, 48 and 72 h. The obtained results were evaluated to statistical
analyses by using Dunnett-t test (two tailed) and p<0.05 was accepted as significant value. The results indicated
that Benodanil significantly decreased the mitotic index in all treatments when compared with negative control.
Thus, it was researched the effects of fungicide on root growth and mitotic index and identified to decrease mitotic
index significantly at all treatment periods and all concentrations of fungicide.

Keywords: Allium Test, Pyracarbolid, Cytotoxicity
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Alternatif Bir Karbon Kaynag olarak Bakteriyel Alginat Uretiminde Maltozun Kullanimi
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Ozet

Alginat manuronik (M) ve guluronik (G) asit monomerlerinden olusan dogal bir polimerdir. Giiniimiizde halen
kahverengi alglerden elde edilen alginatlar aym zamanda bazi1 Azotobacter ve Pseudomonas tiirleri tarafindan da
sentezlenmektedir. Bakteriyel alginat liretiminde genellikle glikoz gibi basit sekerler kullanilmaktadir. Bu durum
tiretim maliyetini arttirmakta dolayistyla bakteriyel alginat, algal alginat ile rekabet edememektedir. Bu nedenle
alginat iiretiminde ucuz karbon kaynaklarmin bulunmasi son derece dnemlidir. Baz1 gida sanayi atiksulari ¢esitli
sekerleri icermekte olup bunlardan biri de baslica sekeri maltoz olan bira sanayi atiksuyudur. Bu ¢alismada maltoz
ana karbon kaynagi olarak modifiye Burk’s besiyerine eklenerek Azotobacter vinelandii ATCC® 9046 ile sabit
sicaklik ve karigtirma hizinda alginat tiretimi gerceklestirilmistir. Deneyler siiresince alginat ve bakteri iretimi ile
seker kullanimi izlenmistir. Ek olarak {iretilen alginatin endiistriyel agidan dnemli olan viskozite ve monomer
dagilimi gibi o6zellikleri belirlenmistir. Alginat liretimi 72 saatlik deney sirasinda artarak devam etmis ve
maksimum 2,87 g/L’ye ulagsmistir. Bu deger 0,53 g alginat/g bakteri’ye karsilik gelmekte olup, maltozun yaklasik
%901 deney sonunda tiikenmistir. Genellikle polimerlerin molekiiler agirligi arttikga besiyer viskozitesi de
artmaktadir. Dolayisiyla besiyer viskozitesi dolayli olarak, iiretilen polimerin molekiiler agirligi hakkinda bilgi
vermektedir. Maksimum besiyer viskozitesi benzer sekilde 72 saatte 2,96 cP olarak belirlenmis olup deneysel
sartlarmm etkin bir polimerlesmeye uygun olmadigini gostermektedir. Alginat 6nce manuronik asit olarak
sentezlenmekte daha sonra ¢ogunlugu hiicre disi olan bir grup enzimle guluronik aside epimerize olmaktadir.
Alginatin monomer dagilimimda MM, MG ve GG blok yapilarinin tamami gézlenmis ve daha ¢ok GG blok
icermektedir (72 saatte % 17 MM, %31 MG, %52 GG blok).

Anahtar Kelimeler: Alginat, Azotobacter vinelendii, Maltoz, Monomer dagilimi, Viskozite

Use of Maltose as an Alternative Carbon Source for Bacterial Alginate Production

Abstract

Alginate is a natural polymer made of mannuronic (M) and guluronic (G) acids. Nowadays, alginate has been still
obtained by brown algae, at the same time, some species of Azotobacter and Pseudomonas synthesize alginate.
Simple sugars like glucose are usually used for bacterial alginate production. This situation increased production
cost so, bacterial alginate cannot compete with algal alginate. For this reason, it is extremely important to find out
cheap carbon sources for alginate production. Some food industry wastewaters contain various sugars that brewery
wastewater is one of them having maltose as a primary sugar. In this study, alginate production was achieved by
Azotobacter vinelandii ATCC® 9046 with the addition of maltose as a main carbon source into modified Burk’s
medium at constant tempeture and mixing rate during 72 hours. During experiments alginate and bacterial
production and sugar utilization were followed. In addition, industrially important properties of alginate like
viscosity and monomer distribution were determined. Alginate production continued to increase during 72 hours
experiment and the maximum were achieved as 2.87 g/L. While this value is corresponded to 0.53 g alginate/g
bacteria, about 90 % of maltose was used at the end of the experiment. In general, broth viscosity is increased by
increasing molecular weight of the polymers. Thus, broth viscosity gives indirect information about the molecular
weight of the polymer produced. Similarly, the maximum broth viscosity was determined at 72 hours as 2.96 cP
which shows unsuitablity of experimental conditions for effective polymerization. Alginate is first synthesized as
mannuronic acid and then epimerized by a group of mostly extracellular epimerases into guluronic acid. All block
types of MM, MG and GG were observed in monomer distribution of alginates and mostly contain GG block (17
% MM, 31 % MG, 52 % GG block at 72 hours)

Keywords: Alginate, Azotobacter vinelendii, Maltose, Monomer distribution, Viscosity
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Ozet

Sitokrom ¢ oksidaz (kompleks IV) mitokondride bulunan biiyiik bir transmembran proteinidir ve ETZ’deki son
elektron alicisidir. Enzim, ETZ’de oksidasyonla agiga ¢ikan elektronlarin molekiiler oksijene aktarilmasindan
sorumludur. cox3 iiriinii olan COIII alt birimi heteromultimerik enzimde bakterilerle paylasilan ii¢ alt birimden
biridir. COIII'iin islevi diger iki alt birimden farkli olarak tam olarak aydinlatilamamigtir. Bu ¢aligmada cox3’iin
karakterizasyonu bitki patojenlerinden Fusarium graminearum’da gergeklestirildi. Bu amagla mitokondri
DNA’lar1 45 F. graminearum izolatindan izole edildi. cox3 gen bdlgesi biyoinformatik araglarla tasarlanan 6zgiin
primer ¢ifti kullanilarak polimeraz zincir reaksiyonu (PZR) ile ¢ogaltildi. 527 b¢’lik ¢ogaltim iiriinii 39 izolattan
elde edildi. Saflagtirildiktan sonra, ¢ogaltim iiriinlerinin nukleotid dizisi Sanger yontemiyle belirlendi. Nukleotid
dizilimleri “CLUSTALW?” kullanilarak hizalandi. izolatlar arasindaki iliski “BLASTN” analiziyle belirlendsi.
Nukleotid degisimlerinin ag¢ik okunma g¢ergevesine etkisi “ORF FINDER” ile tarandi. 26 izolatta, cox3’e ait farkl
uzunluktaki ORF’lerin (135-372 bg) farkli boyuttaki (37-123 amino asit) olasi polipeptidleri kodladig: belirlendi.
SNP’ler ve delesyonlar cox3’iin tasidig1 yaygin varyasyonlardi. Bu degisimlerin ¢er¢eve kaymasina yol agarak
farkli polipeptidlerin sentezine neden olabilecegi gosterildi. Bulgular, tiir icinde divergensin belirlemesine ve
izolatlar arasindaki filogenetik iligkilerin kurulmasina katki sagladi. Ayni zamanda populasyon yapisi hakkinda da
bilgi verdi. cox3’iin F. graminearum’da karakterizasyonu ilk defa bu ¢aligmayla gerceklestirilmistir. Yapilacak
ileri analizler nukleotid degisimlerinin farkli iglevli polimorfik protein alt birimlerinin sentezlenmesine mi yoksa
islevsel olmayan iiriinlerin birikimine mi yol agacagini ortaya koymalidir.

Anahtar Kelimeler: Fusarium graminearum, mitokondri DNA’s1, sitokrom ¢ oksidaz

Characterization of cox3 found in Fusarium graminearum mitochondria

Abstract

Cyctochrome ¢ oxidase (complex V) is a large mitochondrial transmembrane protein and the last electron acceptor
in ETC. The enzyme is responsible for the transfer of electrons, released by oxidation in ETC, to molecular oxygen.
The subunit COIlII, produced by cox3, is one of the three subunits shared with bacteria in heteromultimeric enzyme.
The functions of COIIL, unlike the two other subunits, haven’t been clarified. In this study, the characterization of
cox3 was carried out in one of the plant pathogens -Fusarium graminearum. For this purpose, the mitochondrial
DNAs were isolated from 45 F. graminearum isolates. The cox3 gene region was amplified with polymerase chain
reaction (PCR) using a specific primer pair designed with bioinformatics tools. The PCR products of 527 bp were
obtained from 39 isolates. After purification, nucleotide sequences of amplicons were determined with the Sanger
method. The nucleotide sequences were aligned by the usage of CLUSTALW. The relationship among the isolates
was determined with BLASTN analysis. The effect of nucleotide variations on open reading frame was searched
with ORF FINDER. It was determined in 26 isolates that different ORFs with a variety of lengths (135-372 bp),
belonging to cox3, coded different sizes of (37-123 amino acids) potential polypeptides. SNPs and deletions were
common variations carried by cox3. It was shown that these variations could cause the synthesis of different
polypeptides via frame shift. The findings contributed to the determination of divergence within species and the
establishment of phylogenetic relations among isolates. Also, they have provided information on the population
structure. In this study, the characterization of cox3 in F. graminearum is realized for the first time. Further analysis
should determine whether nucleotide variations shall cause the synthesis of polymorphic protein subunits with
different functions or the accumulation of unfunctional products.

Key words: Fusarium graminearum, mitochondrial DNA, cytochrome ¢ oxidase
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Ozet

Saccharomyces cerevisiae gida sanayinde yaygin olarak kullanilan 6nemli bir endiistriyel mikroorganizmadir.
Gida sanayinde ¢esitli gidalarin iiretiminde koruyucu ve asitlendirici maddeler olarak benzoat, sorbat ve farkli
organik asitler kullanilmaktadir. Bu aragtirmada sodyum benzoat, potasyum sorbat ve asetik asitin S. cerevisiae’da
ireme degerlerine, trehaloz ve gliserol metabolizmasi genlerinin ekspresyonuna etkileri incelendi. Trehaloz maya
hiicrelerinide glukoz kullanimin1 kontrol eden ve aym1 zamanda hiicreyi streslerden koruyan énemli bir depo
karbonhidratidir. Trehaloz biyosentezi TPS enzim kompleksi tarafindan yapilir. Notral trehalaz ise trehalozu
hidroliz ederek hiicrede biriken trehalozun glukoza yikimini gergeklestirir. Gliserol osmo koruycu madde oldugu
kadar maya hiicrelerinde redoks dengesinin saglanmasi i¢in de biyosentezi gerekli olan bir metabolittir, GPD1
geni tarafindan sentezi tamamlanir. Arastirmamizdan elde edilen sonuglar sodyum benzoat, potasyum sorbat ve
asetik asitin TPS1, NTH1 ve GPD1 genleri transkripsiyonuna, iireme hizina ve glukoz alimina farkli derecelerde
etki ettigini gostermektedir. Maya iireme ortaminda asetik asitin bulunmasimin TPS1, NTH1 ve GPD1 genleri
ekspresyonunda 2-4 kat kadar azalmaya neden oldugu bulundu. Sodyum benzoat ve asetik asitin S. cerevisiae
tireme hizin1 da 6nemli derecede azaltti81 tayin edildi. Potasyum sorbatin TPS1 ve NTH1 genleri ekspresyonlarini
aktive ettigi fakat GPD1 geni ekspresyonuna etki etmedigi bulundu. Elde edilen sonuglar, bazi gida katki
maddelerinin maya hiicrelerinin iiremesine ve metabolimasina etki ettigini gostermektedir.

Anahtar Kelimeler: Trehaloz, Gliserol, Saccharomyces cerevisiae, Benzoat, Sorbat

Molecular and Biochemical Analysis of the Effects of Food additives on the Expression of
Trehalose and Glycerol Metabolism Genes

Abstract

Saccharomyces cerevisiae is an important industrial microorganism widely used in food industry. In food industry,
benzoate, sorbate and different organic acids is being used as acidifaying and food preservative substantances in
food production. In this research, the effects of sodium benzoate, potassium sorbate and acetic acid on the growth
rate, and on the expression of genes involved in trehalose and glycerol metabolism were investigated. Trehalose
is an important storage carbohydrate that is involved in the regulation of glucose uptake and stress tolerance in
yeast cells. Trehalose biosynthesis is catalized by TPS enzyme complex. Neutral trehalase enzyme hydrolyses
trehalose to glucose molecules. Glycerol is also essential metabolites for the regulation of redox balance and also
serves as osmo-protectant solute. Its biosynthesis is catalized by GPD1 gene. Our research results indicate that
benzoate, sorbate and acetic acid affects the growth rate, glucose uptake and the expression of TPS1, NTH1 and
GPD1 genes at different degrees. Addition of acetic acid to the yeast growth medium resulted with 2-4 fold
decrease in the expression of TPS1, NTH1 and GPD1 genes. Moreover, we have found that sodium benzoate and
acetic acid decreases the growth rate of S. cerevisiae at significant levels. On the other hand, while potassium
sorbate activates the transcription of TPS1 and NTH1 genes, it has no effect on the transcription of GPD1 gene.
Our results indicate that food preservatives affects the growth rate and metabolism of yeast cells.

Keywords: Trehalose, Saccharomyces cerevisiae, Benzoate, Sorbate
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Ozet

Bu arastirmada, Karadeniz’in 45 m derinliginden alinan sedimentten sikloheksimit ve nistatin ilaveli Rafinoz-
histidin agarda izole edilen S2301 nolu Nonomuraea izolatinin polifazik yontemler ile taksonomik pozisyonunu
belirlemek amaglanmistir. 16S rRNA gen bdlgesi PZR amplifikasyonu 27f ve 1525r evrensel primerleri, niikleotit
dizileri ise alt1 farkli evrensel sekans primerleri kullanilarak gerceklestirildi. Filogenetik analizler MEGA 5.2
yaziliminda Neighbour Joining algoritmasina gore yapildi. DNA-DNA hibridizasyonu De Ley ve dig. (1970)’e
gore yapildi. Akraba tip tiirleri ile yiiksek oranda 16S rRNA gen bdlgesi niikleotit farkliligina ve diisiik oranda
DNA-DNA hibridizasyonuna sahip olan S2301 izolatt Nonomuraea cinsi igerisinde yeni bir tiir statii kazanmustir.
Tiim hiicre hidrolizatindaki DAP ve seker analizleri Hasegawa ve dig. (1983), polar lipitler Minnikin ve dig. (1984)
ve izoprenoid kinonlar ise Minnikin ve dig. (1984) ve Kroppenstedt (1982) tarafindan tanimlanan metotlara gére
yapildi. S2301 izolati, 16S rRNA gen bolgesine dayali filogenetik analizlere gore en yiiksek niikleotit benzerligini
Nonomuraea candida HMC10™ (% 98.57) ve N. salmonea DSM 436787 (% 97.53) ile gdstermistir. Baskin
menakinon MK-9(H,) diir. Polar lipit profili difosfatidilgliserol, fosfatidiletanolamin ve fosfatidilinozitol olarak
belirlenmistir. Baskin yag asitleri ise i50-Cis:0 20H, i50-Ci60 Ve 10-methyl Cizo’dir. Tip susun genomik
DNA’sinda G+C oranm1 % 70.2 mol’diir. Polifazik taksonomik sonuglara goére S2301 izolatt Nonomuraea
pirazisensis ismi ile isimlendirilerek Nonomuraea cinsi i¢inde yeni bir tiir olarak literatiire kazandirilacaktir.

Anahtar Kelimeler: Karadeniz, Nonomuraea pirazisensis, 16S rRNA geni

Polyphasic Characterisation of Nonomuraea sp. S2301 Isolated from the Black Sea
Sediment

Abstract

In this study, it was aimed to determine taxonomic position of Nonomuraea sp. S2301 isolated from a sediment
sample at a depth of 45 meters of the Black Sea using Raffinose-histidine agar medium supplemented with
cycloheximide and nystatine. PCR amplification of 16S rRNA gene region was conducted by using universal
primers of 27f and 1525r while sequence data was obtained by using six different universal sequencing primers.
Phylogenetic analyses were performed on MEGA 5.2 software using Neighbour-Joining algorithm. DNA-DNA
hybridisation analysis was conducted according to De Ley et al. (1970). The isolate Nonomuraea sp. S2301 having
high nucleotide difference on 16S rRNA gene region with the most closely related type species and low
hybridisation level on DNA-DNA homology merited novel species status in the genus Nonomuraea. Whole-cell
DAP and sugar profiles were determined by the methods of Hasegawa et al. (1983), polar lipids by Minnikin et al.
(1984) and isoprenoid quinones by Minnikin et al. (1984) and Kroppenstedt (1982). Phylogenetic analysis based
on 16S rRNA gene sequence data demonstrated that the isolate S2301 is closely associated with Nonomuraea
candida HMC10T (% 98.57) and N. salmonea DSM 436787 (% 97.53). Predominant menaquinone is MK-9(Ha).
Polar lipid profile was determined as diphosphatidylglycerol, phosphatidylethanolamine and phosphatidylinositol.
Predominant fatty acids are is0-Cis:0 20H, is0-Ci6:0 and 10-methyl C17.0. Genomic DNA G+C content of the strain
S2301 was found to be 70.2 %. Based on the results of polyphasic taxonomic analyses, the isolate S2301 will have
a novel species position in the literature with the name Nonomuraea pirazisensis.

Keywords: Black Sea, Nonomuraea pirazisensis, 16S rRNA gene
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Bu c¢alismanin amaci iki Nonomuraea izolatini polifazik yontemlerle tanimlamaktir. Karakum Co6lii’nden alinan
toprak orneginden, diliisyon plak teknigi ile inokiile edilen ve 28 °C’de 15 giinliik inkiibasyon siiresi sonunda
marin agardan KC310, R2A agardan ise KC712 Nonomuraea susu izole edildi. Genomik DNA’lar1 izole edilen
suslarin 16S rRNA gen bolgesi PCR amplifikasyonlar1 27f ve 1525r evrensel primerler ile yapildi. Filogenetik
analizler MEGA 5.2 yazilim1 kullanilarak neighbour-joining algoritmalari ile gergeklestirildi. Kendi aralarinda ve
yakin filogenetik akraba tip tiirleri ile gergeklestirilen DNA-DNA hibridizasyon sonuglaria gére Nonomuraea
cinsi igerisinde ayni tiiriin iki iiyesi olduklari kesinlesen izolatlarin fenotipik ve kemotaksonomik karakteristikleri
belirlendi. Tiim hiicre hidrolizatindaki DAP ve seker analizleri Hasegawa ve dig. (1983), polar lipitler Minnikin
ve dig. (1984) ve izoprenoid kinonlar ise Minnikin ve dig. (1984) ve Kroppenstedt (1982) tarafindan tanimlanan
metotlara gore, yapildi. Hiicresel yag asitleri Sasser (1990) ve Kiampfer & Kroppenstedt, (1996) gore
gerceklestirildi. 16S rRNA gen bolgesi niikleotid dizi analizlerine gore kendi aralarinda % 99.73 oraninda
benzerlik gdsteren KC310 ve KC712 izolatlar1 en yakin filogenetik akrabasi olan N. candida HMC10T ile 24 nt
farklilik (% 98.3 nt benzerlik) gostermistir. Filogenetik akrabalari ile diisiik DNA:DNA hibridizasyon degerleri
gosteren izolatlarin fenotipik ve kemotaksonomik parametrelerde Nonomuraea cinsi karakteristiklerini sagladigi,
baskin menakinonlart MK-9(H4) ve major yag asitleri iS0-Cie:0 2-OH, Ci7.0 10-methyl, Ci7:1 Cis9 ve i50-Cig:0°dir.
Sonug olarak ¢ol izolatlar1 bakteriyel tiir konsepti sartlarinin tamamimi saglayarak diger Nonomuraea cinsi
tiyelerinden farkli yeni bir tiir olarak literatiire kazandirilacaktir.

Anahtar Kelimeler: Karakum C6lii, Nonomuraea, 16S rRNA

Molecular Characterization of Novel Actinobacteria Member Isolated from Desert Soil

Abstract

This study was aimed to identify two Nonomuraea spp. by polyphasic methods. After dilution of soil sample from
Karakum Desert and 15-day incubation at 28 °C, the isolate Nonomuraea sp. KC310 and Nonomuraea sp. KC712
were isolated from marine agar and R2A agar, respectively. Genomic DNA isolation and PCR amplification of
16S rRNA gene region by universal primers of 27f and 1525r were conducted. Phylogenetic analysis was
performed on MEGA 5.2 software using neighbour-joining algorithm. According to DNA-DNA hybridization
analyses of the isolates with each other and most closely related type species, the isolates merit novel species status
in the genus Nonomuraea. Phenotypic and chemotaxonomic characteristics of the isolates were determined.
Whole-cell hydrolysate DAP and sugar profiles were analysed by using the methods described by Hasegawa et al.
(1983), polar lipids by Minnikin et al. (1984) and isoprenoid quinones by Minnikin et al. (1984) and Kroppenstedt
(1982). Cellular fatty acid analysis was conducted according to the methods by Sasser (1990) and Kéampfer &
Kroppenstedt (1996). The isolates KC310 and KC712 have 16S rRNA gene sequence similarity level of 99.73 %
with each other whereas they are found to be most closely related to N. candida HMC10" with 24 nt difference
(98.3 % similarity). Having low DNA:DNA hybridization levels with the most closely related type species, the
isolates share typical characteristics of the genus Nonomuraea with MK-9(H.) as major menaquinones and iso-
Ci6:0 2-OH, Ci7:0 10-methyl, Cy7:1 €is9 and is0-Cie:0 as major fatty acids. In conclusion, two isolates from desert
soil will be published as a novel species of Nonomuraea.

Keywords: Karakum Desert, Nonomuraea, 16S rRNA
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Calismada overektomi operasyonu yapilan ratlarda borik asit uygulamasinin kemik biyokimyasal parametreleri
tizerine olan etkisi arastirild.

Bu amag i¢in, 60 adet 12-14 haftalik , ortalama 150-250gr agirliginda gebe olmayan Wistar tipi disi rat 6 gruba
ayrildi. 3 gruba overektomi yapildi, overektomi yapilan gruplardan birine S5Smg/kg, digerine 10mg/kg borik asit
gavaj yoluyla verildi. 4.gruba yalnizca Smg/kg; 5.gruba 10mg/kg borik asit uygulandi. Yalanci overektomi yapilan
grup kontrol grubu olarak belirlendi. Borik asit uygulamasi operasyonlari takiben 8 hafta sonra basladi ve 20 giin
boyunca devam etti. Deneme sonunda alinan kanlardan elde edilen serum &rneklerinde kalsiyum, magnezyum,
fosfor, ALP, 1,25-OH vitamin D, 25-OH Vitamin D ve PTH degerleri incelendi. Arastirmada, Overektomi+5 mg
Borik asit uygulanan grup disinda diger gruplarin serum Ca diizeyleri kontrol grubuna gore diisiik bulundu
(p<0.05). Overektomi ve 10mg borik asit uygulanan grubun 1,25 OH Vit D diizeyleri diger gruplara gore diisiik
(p<0,05); 5 ve 10 mg borik asit uygulanan gruplarin serum ALP diizeyleri kontrol grubuna goére yiiksek olarak
saptand1 (p<0,05).

Bu galismadan elde edilen sonuglar ratlarda ovaryumlarin ¢ikarildiktan sonra gecen 8 haftalik siirenin kemik
metabolizmasi iizerine Oonemli bir degisiklife neden olmadigini gostermistir. Borik asidin farkli dozlarda
uygulandig ¢alismada kemik biyokimyasal parametreleri iizerine borik asidin dogrudan etkisi ile ilgili bir sonuca
rastlanmamigtir. Ancak Ca diizeylerindeki degisimler bor ile Ca arasinda bir iliskinin olabilecegini
diisiindiirmektedir.
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A Possible Influence of Boric Acid Application on Bone Metabolism
in Ovariectomized Rats

Abstract

In the study, the effects of boric acid application were investigated on biochemical parameters of bone in
ovariectomized rats.

To this end, 12-14 weeks of age, with the average weighing 150-250g, non-pregnant, sixty female Wistar rats
were divided into six groups. Three groups were bilaterally ovariectomized, 5 mg boric acid was given to one of
these groups via gavage and the other group was received 10mg. Boric acid was applied only 5mg/kg to the 41"
group and 10mg/kg to the 51" group. Pseudo ovariectomized group performed as control. After 8 weeks following
the operations, boric acid treatment was started and continued for 20 days. Calcium, magnesium, phosphorus,
ALP, 1,25-OH vitamin D, 25-OH vitamin D, and PTH values were investigated from collected serum samples at
end of the research.

In the study, except from Ovariectomy+5 mg Boric acid treated group, serum Ca levels of the groups acid were
significantly lower compared to the control group (p <0.05). 1,25 OH vitamin D levels of Ovariectomy and 10
mg boric acid treated group were lower compared to other groups (p <0.05); serum ALP levels in 5 and 10 mg of
boric acid treated group were found higher than the control group (p <0.05).

The results obtained from this study showed that eight weeks after the removal of the ovaries in rats did not cause
a significant change in bone metabolism. In the study where different does of boric acid is applied, there is no
evidence of any direct effect of the boric acid on the bone biochemical parameters. However, changes in Ca levels
may suggest a relationship between the C and boron

Keywords: Ovariectomie, Boric acid, Vitamin D, 250H Vitamin D, 1,250H Vitamin D, ALP, Ca, P, Mg
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Enterobacteriaceae tiyeleri klinik olgulardan izole edilen 6nemli bir mikroorganizma grubudur. Bu grup iiyelerinin
bazilar1 firsat¢1 patojenlerdir. Grup iiyelerinde antibiyotik direnci son yillarda hizli bir artig gostermekte ve bu
patojenlerden kaynaklanan hastaliklarin tedavisi de biiyiik Olclide etkilenmektedir. Antibiyotiklere direncli
bakterilerin bulagma yolunu olusturan tiim ¢evresel ortamlar (toprak, su) insan sagligina karsi olast bir tehdit
olusturmaktadir. Bu ¢alismada, bazi sebzelerin (roka, maydanoz, marul, salatalik, semizotu, 1spanak) yetistigi
toprak Orneklerinden Enterobacteriaceae iiyelerinin izolasyonu yapilmistir. Ayrica izolatlarin Amoxicillin-
Clavulanic acid (AMC), Piperacillin-tazobactam (TZP), Ceftazidime (CAZ), Cefotaxime (CTX), Cefpodoxime
(CPD), Ceftriaxone (CRO), Ertapenem (ETP), Meropenem (MEM), Aztreonam (ATM), Ciprofloxacin (CIP),
Amikacin (AK), Trimethoprim-Sulphamethoxazole (TMP/SMX) ve Tetracycline (TET)’e karsi duyarliliklart
disk-difiizyon yontemi ile test edilmistir. Enterobacteriaceae izolatlarinda (n= 22) en fazla direng oranlari sirasiyla
CPD (12/22; %55), CAZ (10/22; %A45), AMC (9/22; %41) ve TZP (8/22; %36) antibiyotiklerine kars1 gozlenmistir.
[zolatlarm ETP ve CIP’e karsi %100 oraninda duyarli oldugu saptanmistir. izolatlar arasinda test edilen
antibiyotiklerin dort veya daha fazlasina karsi olan direng %45 oraninda gergeklesmistir. Sonuglar, toprak kaynakli
Enterobacteriaceae iiyeleri arasinda p-laktam grubu antibiyotiklere kars1 yiiksek diizeyde direng oldugunu ve bu
mikroorganizmalarin da insan saglig1 agisindan dnemli bir risk olabilecegini gostermektedir.

Anahtar Kelimeler: Antibiyotik Direnci, Enterobacteriaceae, Toprak

Enterobacteriaceae Isolation and their Antibiotic Resistance from Vegetable Grown Soil
Samples

Abstract

Enterobacteriaceae members are the most frequently isolated microorganisms from clinical cases. In addition,
members of this group are opportunistic pathogens. In recent years, antibiotic resistance of these group members
has been increased rapidly therefore, disease treatment caused by these pathogens is getting complicated. Most
environmental sources (i.e. soil, water) those are spread these antibiotic resistant bacteria may result a potential
threat for human health. In the present study, Enterobacteriaceae members were isolated from soil samples of some
vegetables (arugula, parsley, lettuce, cucumber, purslane, spinach) grown in. Antibiotic resistances of these
isolates were also tested with disc-diffusion method against Amoxicillin-Clavulanic acid (AMC), Piperacillin-
tazobactam (TZP), Ceftazidime (CAZ), Cefotaxime (CTX), Cefpodoxime (CPD), Ceftriaxone (CRO), Ertapenem
(ETP), Meropenem (MEM), Aztreonam (ATM), Ciprofloxacin (CIP), Amikacin (AK), Trimethoprim-
Sulphamethoxazole (TMP/SMX) and Tetracycline (TET). Among those isolates (n= 22), the highest resistance
rates were observed against CPD (12/22; 55%), CAZ (10/22; 45%), AMC (9/22; 41%) and TZP (8/22; 36%),
respectively. Isolates were 100% sensitive against ETP and CIP. Among those isolates, there was 45% resistance
against four or more antibiotics. Results indicated that there was a greater resistance against -lactam antibiotics
among soil originated Enterobacteriaceae members, which may cause a higher risk for human health.

Keywords: Antibiotic Resistance, Enterobacteriaceae, Soil
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Rizosfer, cesitli mikroorganizmalarla bitki kdk sistemi arasinda dinamik siireclerin gerceklestigi bir toprak
kismidir. Bu bakimdan bitki ile mikroorganizmalar arasindaki etkilesimler bitki beslenmesi ve sagligini 6nemli
6lgiide etkilemektedir. Rizosfer bakterilerinden Pseudomonas, Bacillus, Arthrobacter, Azospirillum, Klebsiella ve
Enterobacter cinsleri bitki gelisimini tesvik ettiklerinden plant-growth promoting rhizobacteria (PGPR) olarak
isimlendirilmektedir. Bu gruptaki bakteriler farkli etki mekanizmalar ile bitki biiyiimesini tesvik etmektedir. Bu
mekanizmalardan birisi de fitopatojenlere karsi bitkiyi koruyarak saglikli bitki biiyiimesini tesvik etmektir. Bu
nedenle, bu bakterilerin 6zellikle biyolojik kontrol ajani olarak kullanimlari kimyasal miicadele ajanlarinin
kullanimu ile kiyasladiginda alternatif ve giivenilir bir tercih sunmaktadir. Bu sebeple, bu ¢alismada bugday ve
arpa rizosferlerinden floresan Pseudomonas ve Bacillus spp. tiirlerinin izolasyonu ile bunlarin fungal
fitopatojenlerden olan Fusarium spp.’ye karsi in vitro inhibitdr etkileri incelenmistir. On deneyler sonucunda
toplam 70 izolat arasindan Fusarium spp.’ye karsi farkli diizeyde inhibitor etkili izolatlar belirlenmistir.
Calismanin devam eden kisminda izolatlarin farkli fungal patojenlerlere karsi inhibitor etkili olanlarinin
belirlenmesi planlanmaktadir. Fitopatojenlere karsi inhibitor etkili bu mikroorganizmalar sahip olduklar1 genetik
cesitlilik sebebiyle biyoteknolojik acidan siirdiiriilebilir tarimsal iiretimde etkin rollere sahip olabilecektir.
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Rhizosphere Based Fluorescent Pseudomonas and Bacillus spp. Isolated from Grains
and Their Inhibitor Effect Against Fungal Phyto-pathogens

Abstract

Rhizosphere is a dynamic soil part where various microorganism and plant root system interact together. Therefore,
this plant-microorganism interaction is important for plant nutrition and health. Due to their plant growth
promoting potential, Pseudomonas, Bacillus, Arthrobacter, Azospirillum, Klebsiella and Enterobacter species are
called plant-growth promoting rhizobacteria (PGPR). These bacteria promote plant growth with different
mechanisms. Among those mechanisms, plant protection against phyto-pathogens for healthy plant growth is one
of them. Therefore, these bacteria provide an alternative and safe preference as a biologic control agent compared
to chemical protection methods. In the present study, the isolation of fluorescent Pseudomonas and Bacillus spp.
from wheat and barley rhizosphere was performed. In addition, their inhibitor effect against Fusarium spp. was
also tested in vitro. The preliminary data indicated that out of 70 isolates, there were isolates having different
inhibitory effects against Fusarium spp. It is further planned to test inhibitory effect of isolates against different
fungal pathogens. Due to their genetic diversity, these microorganisms can play active roles in sustainable
agriculture.

Keywords: Bacillus spp., Fluorescent Pseudomonas, Fungal Phyto-pathogens, Grain

75



Listeria Tiirlerinin Molekiiler Karakterizasyonu

Basar UYMAZ!, Pinar SANLIBABA?

L Yrd. Dog. Dr., Canakkale Onsekiz Mart Universitesi, Bayramic MYO, Gida Teknolojisi Bayramig
/CANAKKALE
2 Dog. Dr., Ankara Universitesi Miihendislik Fakiiltesi, Gida Miihendisligi Boliimii, ANKARA

buymaz@comu.edu.tr

Ozet

Listeria cinsi benzer morfolojik, biyokimyasal ve molekiiler 6zellikler tasiyan Gr (+), spor olusturmayan ve
hareketli birbirine yakin alt1 tiir (Listeria monocytogenes, Listeria innocua, Listeria ivanovii, Listeria seeligeri,
Listeria welshimeri ve Listeria grayi) igerir. Listeria tiirleri ¢evrede ve ¢esitli gida tirlinlerinde sik bulunur ve L.
monocytogenes Listerioziz’e neden olur. L. monocytogenes’in belirlenmesinde ve tanimlanmasinda niikleik asitleri
hedef alan genotipik spesifik, hassas ve hizli metotlarin gelistirilmesi zorunluluktur. RNA molekiilleri yagayan
tim canli hiicrelerde bulundugundan ve sekansinda korunmus ve heterojen bolgeler icermesinden dolay1, 16S
rRNA bakteriyel karakterizasyonda en sik uygulanan metottur. 16S rRNA’ya dayali ¢aligmalar Listeria cinsinin
birbirine yakin tiirler i¢erdigini fakat kdkenine gore iki gruba ayrildigina isaret etmektedir. Cesitlilik ve sekanstaki
diisiik degisim oranlarindan dolay1 groESL, rpoB, recA, gyrB and prs gibi housekeeping genler tanimlama igin
diger ideal elementlerdir. Yayilma ile ilgili protein (iap), Flagellin A (flaA) ve fibronektin baglanma proteini (fbp)
Listeria tiirlerinin genotipik tanimlanmasi i¢in kullanighidir. L. monocytogenes’in diger Listeria tiirlerinden hizli
ayirimi iap genlerindeki niikleotid farklarim belirleyen multiplex PCR ile gerceklestirilebilir. Ayrica inlA, inlB,
aminopeptit, tamimlanmis transkripsiyonel regulator genler gibi tiir spesifik genlerde giiglii tanimlama
saglamaktadir. Hemolitik proteinler LLO (Listeriolisin O), ILO (ivanolisin O) ve SLO (seeligerilisin O)
tiretiminden sorumlu hly geninin belirlenmesi B-hemolitik, viriilent tiirlerin hemolitik olmayan Listeria tiirlerinden
ayirimi i¢in 6nemlidir.
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Molecular Characterization of Listeria Species

Abstract

The genus Listeria comprises six closely related, Gr(+), non-sporulating and motile bacterial species including
Listeria monocytogenes, Listeria innocua, Listeria ivanovii, Listeria seeligeri, Listeria welshimeri and Listeria
grayi which share similar morphological, biochemical and molecular characteristics. Listeria species are
ubiquitously distributed in the environment and various food products and L. monocytogenes is causing Listeriosis.
It is imperative that to improve specific, sensitive and speedy methods which are genotype based and targeting the
nucleic acid for detection and identification of L. monocytogenes. Owing to the presence of RNAs in every living
cells and containing regions of sequence conservation and heterogeneity, 16S rRNA has been most frequently
applied method for bacterial characterization. The studies based on 16S rRNA methods have indicated that the
genus Listeria is comprised of closely related species but distinct two groups of descent. Due to heterogeneity and
low alteration in sequence conversation among housekeeping genes such as groESL, rpoB, recA, gyrB and prs
are the other ideal genetic elements for determination. Genes for invasion-associated protein (iap), flagellin A
(flaA) and fibronectin-binding protein (fbp) are useful for genotypic identification of Listeria species. For rapid
distinction of L. monocytogenes from other Listeria species is attainable by the multiplex PCR that detect
nucleotide differences at the iap genes. The species-specific genes such as inlA, inlB, amino peptide, putative
transcriptional regulator genes also provide improved identification. Determination of hly gene, responsible from
production of haemolytic proteins LLO (Listeriolycin O), ILO (ivanolycin O) and SLO (Seeligerilycin O) is
important to discrimination of B-haemolitic, virulent species from non-haemolytic Listeria species.
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‘Probiyotik’ olarak tanimlanan ve gidalarla tiiketilen canli organizmalar, Gastro-Intestinal Sisteme (GIS)
girmesinin ardindan bagirsaklarin bariyer fonksiyonunu gii¢lendirilmesi, immiin cevabin uyarilmasi ve patojenlere
kars1 rekabetin arttirilmasi gibi sagligi destekleyen dnemli etkiler olusturmaktadir. Probiyotiklerin saglik {izerine
etkileri hakkinda fazla bilgi bulunmasina ragmen, bu etkilerin kesin mekanizmalar1 bilinmemektedir. GIS’in zor
fiziko-kimyasal kosullarina adaptasyondan sorumlu molekiiler stratejilerinin, konak¢i epitelyal hiicrelerine
bakteriyel adezyon ve probiyotiklerin immiinomodiilatdr 6zelliklerinin molekiiler, genomik ve proteomik temelli
caligmalarla aydinlatilmasina baglanmistir. Probiyotikler, midede asidik pH’nin ve ince bagirsakta intraseliilar
asidifikasyona neden olan safra salgisinin (safra tuzlar1 ve safra asidi) olusturdugu zor GIS kosullarina dayanmak
zorundadir. Proteomik ¢aligmalar, farkli bakteriyel tiirlerin adaptasyon ve maruz kaldiklari asidik pH ile safraya
kars1 direng icin ortak molekiiler mekanizmalar1 ve metabolik yollar1 paylastiklarim ortaya ¢ikarmistir. GIS
ortamina adaptasyonun molekiiler mekanizmalarini Ozetlersek: (i) protein katlanmasi, denatiirasyon ve
agregasyonunu onlemek i¢in katlanma mekanizmasinin aktivasyonu (ii) enerji iiretimini artiran karbonhidrat
metabolizmasina katilan proteinlerin ekspresyon diizeylerindeki degisimler (iii) proton trans lokasyon ATPaz’in
aktivitesindeki artis (iv) glutamin sentetaz ve dallanmig-zincir aminoasitlerinin (BCAA) biyosentezine katilan
enzimlerin fazla ekspresyonu gibi tiir-spesifik stratejiler. Epitelyal hiicrelere ve intestinal mukozaya bakteriyel
tutunma yetenegi diger probiyotik 6zelliklerdir. Teikoik ve lipoteikoik asit gibi protein benzeri bilesiklerle hiicre
zar Ozelliklerinin degisimi, yiizey tabaka proteinlerinin baglanmasi ile peptidoglikan ve ekzopolisakkarit iiretimi
konak-probiyotik etkilesimlerinde ¢ok 6nemli rollere sahiptir.
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Molecular Mechanisms of Probiotic Properties

Abstract

The living microorganisms, termed as ‘Probiotics’, are administered in foods that following entry into the Gastro
Intestinal Tract (GIT), results in measurable health-promoting effects such as strengthening intestinal barrier
function, modulating immune response and enhancing antagonism towards pathogens. Even though knowledge of
health benefits of probiotics, their precise mechanisms of action remain unknown. Molecular strategies responsible
for adaptation to the harsh physical-chemical environment of GIT, bacterial adhesion to host epithelial cells and
immunomodulatory properties of probiotics have begun to provided insight by the molecular, genomic and
proteomic based studies. Probiotics have to overcome to the hard GIT conditions which provide acidic pH in the
stomach and Bile flow (bile salts and bile acids), cause intracellular acidification, in the small intestine. Proteomic
studies highlighted that different bacterial species share common molecular mechanisms and metabolic pathways
for adaptation and response to acid pH and bile exposure. Molecular mechanisms of adaptation to GIT environment
are summarize that: (i) activation of folding machinery to counteract protein misfolding, denaturation and
aggregation (ii) changes in the expression level of proteins involved in carbohydrate metabolism to enhance energy
production. (iii) increased activity of proton trans locating ATPase (iv) species-specific strategies such as over
expression of glutamine synthase and enzymes involved in the biosynthesis of branched-chain amino acids
(BCAA). Bacterial adhesion ability to epithelial cells and intestinal mucosa are the other features of probiotic
properties. Modifying cell envelope properties by proteinaceous compounds such as and lipoteicoic acids, bof the
surface layer proteins, production of peptidoglycans and exopolysaccharide have a pivotal roles in the host-
probiotic interactions.
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Theileria annulata sigirlarda theileriosis hastaligina neden olan bir parazittir. Parazitin kullanilan ilaglara kars
gosterdigi direncin rapor edilmesiyle yeni ilaglarin tasarlanmasi i¢in yeni yaklagimlara ihtiya¢ duyulmaktadir.
Parazitin biyokimyasal yolaginda dnemli bir enzim olan laktat dehidrogenaz (LDH) enzimi yapiya dayandirilmig
ilag tasarim calismalarinda hedef biyomolekiil olarak segilmistir. Onceki ¢aligmalarda laktat dehidrogenaz
enzimini kodlayan genin pLATE31 ekspresyon vektoriine klonlamasi yapilmig sonrasinda E. coli BL21(DE3)
konaginda ifade edilmistir. Bu ¢aligmada, kinetik analizlerde kullanilmak iizere tampon pH’siin optimum degeri
belirlenmis ve sicaklik stabilitesinin analizi yapilmistir. 200 uM NADH ve 10 mM piriivat igeren 6 farkli pH
degerinde hazirlanan Tris-KCl tampon igerisinde enzim eklenerek standart reaksiyon gergeklestirilmistir.
Absorbans degerleri UV visible spektrofotometre kullanilarak 340 nm dalga boyunda 6l¢iilmiis ve optimum pH
degeri 7,5 olarak belirlenmistir. Enziminin termal stabilite analizi farkli sicakliklarda yapilmistir. Enzim, 60 °C,
50 °C, 40 °C, 30°C, 20 °C’de 15 dk inkiibe edilmis ve sonra 3'er dakika arayla 340 nm’de absorbans degerleri
Ol¢iilmiistiir. Elde dilen sonuglara gore, enzim 50 °C ‘de belli derecede aktivite kaybetmis; 60 °C'de ise tamamen
aktivite kaybetmistir. Enzim en iyi aktiviteyi 20 °C ve 30 °C'de gostermistir.
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Finding Optimum pH and Thermal Stability Assay of Recombinant Lactate
Dehydrogenase Enzyme from Theileria annullata

Abstract

Theileria annulata is a parasite that causes theileriosis in cattle. Report of resistance to currently available anti-
theilerials requires development of new approaches to design new drugs. LDH has been chosen as a target molecule
for applying structure based drug design studies as this enzyme is crucial for the anaerobic life style of parasite. In
our previous studies, LDH gene from T. annulata was cloned into pLATE31 and expressed in E. coli BL21(DE3).
In this study, optimum pH and thermal stability of enzyme were analysed to be used in Kinetic assays. Standart
reactions were started by the addition of enzyme into the rection mixture containing 200 pM NADH and 10 mM
pyruvate in buffer Tris-KCI at 6 different pHs. Absorbance values were measured at 340 nm by using UV visible
spectrophotometer and optimum pH was determined as 7,5. Then thermal stability analysis of the enzyme was
done at different temperatures. Enzyme was incubated at 20 °C, 30°C, 40°C, 50°C and 60°C for 15 minutes and
then absorbance was measured every 3 minutes at 340 nm. According to the results, enzyme activity was gradually
lost at 50 °C and totally lost at 60 °C. The best enzyme activity was obtained at 20 °C and 30 °C.
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Ozet

Cay (Camellia sinensis) tat, aroma ve saglik tizerine olan pozitif etkilerinden dolay: diinyada sudan sonra en ¢ok
tiiketilen igecektir. Tiirkiye, diinya cay tiretiminin yaklasik % 6’sin1 karsilamaktadir. Tiirkiye’de 6zellikle Dogu
Karadeniz Bolgesindeki ¢ay fabrikasi atiklariin oldukca biiylik miktarlara ulastig: rapor edilmistir. Cay atiklari,
kafein ve tanen gibi bilesiklerin varlig1 yiiziinden gevre kirliligi problemlerine yol agabilmektedir. Ayrica besleyici
olmayan bu antifizyolojik ve toksik bilesiklerin varligi, ¢ay atiklarinin ¢iftlik hayvanlari i¢in faydali yem takviyesi
olmasim engellemektedir. Bu calismada 40 kiif tiirli, Cay Inflizyon Agar besiyerinde (CIA) misel biiyiime
oranlarmin gézlenmesi sayesinde biiyiime yetenekleri agisindan tarandi ve Patates Dekstroz Agar (PDA)
besiyerindeki misel biiyiime oranlarn ile karsilastirildl. CiA’da Aspergillus niger’ in PDA’daki misel
biiytimesinden daha biiyiik, Fusarium concolor ve Penicillium aurantiogriseum’ un ise esit misel biiytime orani
gosterdigi tespit edildi. Test edilen diger 37 kiifiin misel biiyiimelerinde ise belirli oranlarda azalma belirlendi.
Kiiflerin CIA'daki misel biiyiimeleri, onlarin kati substratlar {izerindeki yiizeysel kolonizasyon kapasiteleri
hakkinda bilgi vermektedir. Bu da kiifiin dogal habitatta biiyiime yeteneginin anlagilmasina yardime1 olmaktadir.
Bu caligmanin, kafein ve tanen iceren cay atiklarinin olusturdugu cevre problemine biyolojik olarak ¢oziim
iiretilebilmesi ve bu atiklarin faydali ¢iftlik hayvani yemi olarak kullanilabilmesi i¢in daha sonra yapilacak Kati
Substrat Fermantasyonu prosesi ile biyolojik detoksifikasyon ¢alismalarina bir temel olusturacagi
diistiniilmektedir.

Anahtar Kelimeler: Cay atig1, Kafein, Kiif, Tanen

The Evaluation of Mycelial Growth of Different Fungi Strains in Tea Infusion Medium

Abstract

Tea (Camellia sinensis), because of its taste, aroma and the positive effects over the health of the body, is the
second most consumed drink after water. Turkey provides the 6% of the global tea production. In Turkey,
especially in the Eastern Black Sea region, it was reported that the wastes the tea factories produce has reached
enormous amounts. The wastes cause environment pollution because of the compounds such as caffeine and
tannin. Also, the presence of these antinutritional, antiphysiological and toxic compounds makes the wastes
unsuited as a food to the farm animals. In this study, 40 different fungal strains were screened in the Tea Infusion
Agar (TIA) medium for their ability to grow by looking at their mycelial growth rate and was compared to the
mycelial growth rate at the Potato Dextrose Agar (PDA). Aspergillus niger showed higher mycelial growth at TIA
than at PDA while Fusarium concolor and Penicillium aurantiogriseum showed equal growth rates. On the other
37 strains, a decrease at the mycelial growth was determined. The mycelial growth of the fungi in TIA gives
information about their surface colonization capacities in solid substrates. This helps us understand the ability of
the fungus to live in natural habitats. It is thought that this experiment will act as a base for further research about
the biologic detoxification through Solid Substrate Fermentation in order to find a biological solution to the wastes
that contain tannin and caffeine as well as to use them as a food for the animals.

Key words: Caffeine, Fungus, Tannin, Tea waste
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Doku Kiiltiirii Teknikleri ile Uretilen Bacopa monnieri Bitkisinin Protein Iceriginin
Belirlenmesi
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Ozet

Bacopa monnieri L. igerdigi bir¢cok aktif igerikten dolay1 6nemli tibbi akuatik bitkiler igerisinde yer almaktadir.
Yapisinda bulunan bilesikler sayesinde anti-oksidan anti-depresan, anti-inflamatuar ve anti-mikrobiyal gibi etkiler
gosterdigi tespit edilen B. monnieri'nin protein igerigi de bu ozellikleri géstermesi agisindan 6nem tagimaktadir.
Bu nedenlerden dolayi mevcut ¢aligmada, in vitro kosullarda iiretilen B. monnieri'nin protein igeriginin
belirlenmesi amaglanmistir. In vitro siirgiin rejenerasyonu i¢in B. monnieri’nin yaprak eksplantlar1 0.20, 0.40 ve
0.80 mg/L BAP iceren MS ortaminda sekiz hafta boyunca kiiltiire alinmigtir. Maksimum eksplant bagina siirgiin
sayisi (25.12 adet) 0.80 mg/L BAP iceren MS ortaminda kaydedilmistir. Maksimum siirgiin uzunlugu (2.24 cm)
0.20 mg/L BAP iceren MS ortaminda elde edilmistir. Sekiz hafta sonunda iiretilen bitki yapraklari ekstraksiyon
islemine tabi tutulmus ve elde edilen ekstraksiyonlardaki toplam protein ig¢eriginin belirlenmesi amaciyla Lowry
yontemi kullanilmigtir. Gergeklestirilen analizler sonucunda farkli hormon konsantrasyonlarinda (0.20, 0.40 ve
0.80 mg/L) tiretilen bitki yapraklarinda protein miktarlar: sirasiyla 122, 483 ve 526 pg/mL olarak tespit edilmistir.
Ayrica kontrol grubundaki protein oran1 112 pg/mL olarak rapor edilmistir. Elde edilen bu sonuglar, in vitro
cogaltimi gergeklestirilen B. monnieri bitkisinde BAP hormonu konsantrasyonu ile protein miktar arasinda pozitif
korelasyon oldugunu ortaya ¢ikarnustir. Istatistiki olarak degerlendiginde ise her bir hormon seviyesinin ortaya
¢ikardig1 protein icerikleri arasinda p < 0.05 diizeyinde bir fark oldugu belirlenmistir.

Anahtar Kelimeler: Bacopa monnieri, protein igerigi, slirgiin rejenerasyonu

Determination of Protein Content of Bacopa monnieri Plant Produced by Tissue Culture
Techniques

Abstract

Bacopa monnieri L. is included inside important medical aquatic plants due to contained many active ingredients.
Protein content of B. monnieri determined showing such as anti-oxidant anti-depressant, anti-inflammatory and
anti-microbial effects because of the compounds may be present in the composition is also important in terms of
showing these properties. For these reasons, in the present study, it was aimed determination of protein content of
B. monnieri in vitro produced. For in vitro shoot regeneration, leaf explants of B. monnieri were cultured on MS
medium containing 0.20, 0.40 and 0.80 mg / L BAP for eight weeks. The maximum number of shoots per explant
(25.12) were recorded on MS medium supplemented with 0.80 mg/L BAP. The highest number of shoots (2.24
cm) were obtained on MS medium supplemented with 0.20 mg/L BAP. Plant leaves produced at the end of eight
weeks were exposed to extraction and Lowry method was used to determine the total protein content in the
resulting extraction. As a result of these analyses, amount of protein in plant leaves propagated in the different
hormone concentrations (0.20, 0.40 and 0.80 mg/L) was determined as 122, 483 and 526 pg/mL, respectively.
Furthermore, protein rate in the control group was reported as 112 ug/mL. The obtained results revealed that in in
vitro propagated B. monnieri plant, there was a positive correlation between BAP hormone concentration and the
amount of protein. When realized a statistically assessment, it was determined that there was a difference at p <
0.05 level among protein content caused by each hormone level.

Keywords: Bacopa monnieri, protein content, shoot regeneration
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Akuatik Bitkilerin Antioksidatif Kapasiteleri Uzerine Genel Bir Degerlendirme
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Ozet

Su bitkileri, su ortamindaki besin zincirinin ilk halkasini olugturmaktadir. Bu bitkiler sulardaki besin aginin alt
basamaklart ile daha {ist basamaklar arasinda bag olusturur. Ortamin kimyasal yapisini etkileyen su bitkileri suyun
yumusamasina sebep olabilir. Yapisinda bulunan bilesenler su bitkilerine bu 6zellikleri kazandirmaktadir. Su
bitkileri yapilarinda bulunan alkaloidler, saponinler, flavonoidler, betulinik asit, stigmastrol, beta-sitosterol ve
saponinler gibi aktif bilesiklerden dolay1r geleneksel tip sisteminde biiyiik 6neme sahiptir. Insan viicudunda
antioksidan mekanizmanin olusturulmasi birgok hastaligin 6niine gecilmesine sebep olabilmektedir. Son yillarda
bu amaci1 gergeklestirmeye yonelik birgok ilag iiretilmektedir. Su bitkileri de yapisina bulunan beta karoten,
likopen, karotenoid gibi antioksidatif bilesenler sayesinde antioksidan mekanizmanin olugmasinda neden
olabilmektedir. Serbest radikaller insan viicudunda 6nemli olumsuz etkilere sebep olan molekiillerin basinda
gelmektedir. Bu molekiillerin etki seviyesi su bitkilerinin ilag olarak kullanimi sayesinde diisiik diizeye
indirilebilmektedir. Ayrica gerceklestirilen bilimsel ¢alismalar su bitkilerinin farkli ekstraktlarinin antioksidan
enzim aktivitesini yiikselttigini gostermistir. Sonuc¢ olarak, su bitkilerinin antioksidan mekanizmay1
giiclendirebilmek amaciyla alternatif tipta kullanilabilecegi fikri bilimsel ¢aligmalar aracilifi ile ortaya konmustur.

Anahtar Kelimeler: Akuatik bitki, antioksidatif kapasite, tibbi bitki

A General Evaluation on Antioxidative Capacities of Aquatic Plants

Abstract

Aquatic plants form the first link of the food chain in the aquatic environment. These plants create a link between
higher and lower levels of the food web in the water. Aquatic plants that affect the chemical structure of medium
can cause softening the water. Components present in the composition impart these properties to aquatic plants.
Aquatic plants have great importance in the traditional medical system due to active compounds such as alkaloids,
saponins, flavonoids, betulinic acid, stigmastrol, beta-sitosterol and saponins. Forming antioxidant mechanism in
the human body may cause the elimination of many diseases. In recent years, many drugs are produced for
achieving this objective. Aquatic plants may also result in the formation of antioxidant mechanism through
antioxidative components such as beta carotene, lycopene, carotenoids. Free radicals are the main molecules that
cause significant adverse effects on the human body. Effect levels of these molecules can be reduced to low levels
by use of aquatic plants as drug. Scientific studies performed have also shown that different water plant extracts
increase the activity of antioxidant enzyme. In conclusion, in order to strengthen the antioxidant mechanism, the
using idea of aquatic plants in alternative medicine has been demonstrated through scientific studies

Keywords: Antioxidative capacity, aquatic plant, medicinal plant
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Makrofungus Oziitlerinin Antimikrobiyal ve Antitiimér Etkilerinin Arastiriimasi
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Ozet

Icerdikleri sekonder metabolitler ve parcalayici enzimler nedeniyle makrofunguslar antimikrobiyal, antitiimor
veya immiinomodiilator etkiye sahip yeni bilesenlerin arastirilmasinda 6nemli dogal kaynak teskil etmektedirler.
Bu ¢aligmada, Mugla bdolgesinden toplanan Cantharellus cibarius, Clitocybe geotropa, Gyromitra esculenta,
Lactarius delicious, Melanoleuca exscissa, Ramaria flavescens, Sarcosphaera crassa, Morchella tiirleri, Stereum
hirsitum ve Trametes versicolor makrofunguslarindan elde edilen metanol 6ziitlerin antimikrobiyal ve antitimor
potansiyelleri sirastyla disk difiizyon yontemi ve MTT analizi ile incelenmistir. Uygulanan 6ziitler arasinda, en
yiiksek antimikrobiyal etki (22 mm, 80pg/disc inhibisyon zonu) M. exscissa oziitii ile E. coli iizerinde
kaydedilmistir. Kullanilan 17 farkli makrofungus &ziitiinden 8 tanesi test bakterilerinin higbiri tizerinde etkili
olmazken, digerlerinin 7-9 mm ¢apinda inhibisyon zonu olusturdugu gdzlenmistir. Buna ilaveten, toplam 16
mantar 6ziitii (200 pg/ml) 5 farkli kanser hiicre hatt1 {izerinde test edildiginde, baz1 6ziitlerin hiicre béliinmesini
azalttig1 bazilarinin ise hiicre bdliinmesini arttirdig: tespit edilmistir. Morschella tiirlerinin hepsinden elde edilen
oziitler K-562 hiicre hatt1 tizerinde sitotoksik etki gdsterirken, diger makrofunguslardan elde edilen 6ziitlerin hepsi
ise A-549 hiicre hattinda sitotoksik etki sergilemislerdir. Kanser hiicreleri {izerinde en yiiksek sitotoksik etki M.
deliciosa o6ziitii ile CCC-221 hiicre hattinda (%79) ve M. distants oziitii ile K-562 hiicre hattinda (%72)
gbzlenmistir. Diger makrofungus tiirleri arasinda en etkili ozitiin Trametes versicolor 6ziiti oldugu ve A-549
hiicre hattinda %72 sitotoksisiteye yol agtig1 tespit edilmistir. Sonug olarak, bu makrofunguslar antitimér bilesik
gelistirmede potansiyel kaynak olma niteligindedir. Gelecek ¢alismalarda etken maddeler ve antitiimor aktivitenin
mekanizmasi aydinliga kavusturulacaktir.

Anahtar Kelimeler: Antimikrobiyal aktivite, Antitimor aktivite, Makrofungus, Morschella

Investigation of Antimicrobial and Antitumor Effects of Mushroom Extracts

Abstract

Mushrooms are considered to be an important natural resource for the investigation of new compounds with
antimicrobial, anti-tumor or immunomodulatory effects because of their secondary metabolites and degrading
enzymes. In this study, antimicrobial and antitumor potential of Cantharellus cibarius, Clitocybe geotropa,
Gyromitra esculenta, Lactarius delicious, Melanoleuca exscissa, Ramaria flavescens, Sarcosphaera crassa,
Morcella sp., Stereum hirsitum and Trametes versicolor mushrooms collected from Mugla region have been
investigated with disc diffusion method and MTT assay, respectively. Among all mushroom extracts, M. exscissa
extract showed the highest antimicrobial effect on E. coli (22 mm, 80ug/disc inhibition zone). It was observed that
8 out of 17 mushroom extracts did not show any effect on all test microorganisms, the others formed up to 9 mm
inhibition zone in diameters. In addition, a total of 16 mushroom extracts (200 pg/ml) were tested on 5 different
cancer cell lines. It was detected that some of the extracts decreased cell proliferation but the others increased. The
extracts from 8 different species of Morschella showed cytotoxic effect on the K-562 cell line. However, all of the
extracts from other mushrooms exhibited cytotoxic effects on A-549 cell line. The highest cytotoxic effect on
cancer cells was observed with M. deliciosa extract on CCC-221 cell line (79%) and with M. distants extract on
K-562 cell line (72%). It was found that Trametes versicolor extract was the most effective extract among other
mushroom species and it caused 72% cytotoxicity on A-549 cell line. Consequently, these mushrooms may be a
potential source in the development of antitumor compounds. Active substances and mechanism of antitumor
activity will be clarified in a future study.

Keywords: Antimicrobial activity, Antitumor activity, Morschella, Mushroom
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Antibiyotiklere alternative olarak iiretilmis BAM ‘1n biyofilm iireten antibiyotik direncli
olan E. Coli, P. Aeroginosa ve K. Pneumonia iizerine etkisinin arastirilmasi
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Ozet

Antibiyotik direncliligi her gecen giin giderek artmaktadir. Ozellikle biyofilm olusturan bazi bakterileri suslari
hastahanelerde antibiyotik direngliliginde ciddi problemler olusturmaktadir. Bir¢ok makalede enfeksiyonlarin
tedavisinde kullanilan antibiyotiklere kars1 direng gelisiminin arttif1 ve yagami riske soktugu bildirilmektedir. Bu
nedenle, bu ¢alismada antibiyotiklere alternatif bir bilesigin gelistirmesini amag¢lamustir.

Bioaktif molekiil (BAM) olarak adlandirilan bir anti-bakteriyel karisim laboratuarimizda tasarlanmis ve balcali
hastanesinin farkl birimlerinden izole edilen, antibiyotige direngli E. coli, Klebsiella pneumoniae ve Pseudomonas
aeruginosa suslaria karsi test edilmistir.

Bakteri suslarina karst BAM,in etkisini incelemek igin, baslangi¢ bakteri sayisini saptanan, bir gecelik kiiltiiriin
icerisine 200 ul / ml BAM dan eklenip 24 saat inkubasiyona birakilmistir. 24 saat inkiibasyondan sonra, canli
bakteri sayisi control ile (muamele edilmemis Ornek) karsilagtirilmistir. BAM uygulamast sonunda 7-11
antibiyotige direngli E. Coli suslar1 ortalama 68.5%, 12-16 antibiyotige direngli Klebsiella pneumonia suslari
ortalama 77% ve 12-15 antibiyotige direngli Pseudomonas aeruginosa suslari ortalama % 91 elimine olmuslardur.
Bu aragtirma bulgulart BAM m insan, hayvan, bitki ve gida endiistrisi i¢in antibiyotiklere iyi bir alternatif
olabilecegini ve antibiyotik direncliginin 6nemli derecede azalabilmesini gostermektedir.

Anahtar Kelimeler: Antibiyotik, BAM, Biyofilm, Direnglilik
*Bu g¢alisma BERTA-ARGE Sirketi KOSGEB, ADANA Projesi tarafindan desteklenmistir (Proje
Numarasi: 23.10.2013/7425)

Investigation of a novel bioactive compound (BAM) an alternative to antibiotics, effect
on biofilm producing and antibiotic resistance E.coli, Klebsiella pneumonia and
Pseudomonas aeruginosa

Abstract

Antibiotic resistance is increasing with each passing day and threating life in worldwide. Some bacterial strains
specifically biofilm-producing bacteria are usually antibiotic resistance and were making seriously problem in
hospital. According to many papers, the use of antibiotics for treatment of infections led to increase antibiotic
resistance and put at risk the life. So, this search was aimed to study an alternative product to antibiotics.

In our lab one anti-bacterial mixture, named bioactive molecule (BAM), was designed and tested against some
antibiotic resistance bacterial strains such as E.coli, Klebsiella pneumonia and Pseudomonas aeruginosa which
were isolated from different services of balcali hospital in Adana-Turkey. In order to study of BAM effect on the
bacterial strains, 200 pl/ml of the BAM was added to the overnight culture of the strains after determination of
initial number of the cells in culture. After 24 hour incubation, the bacterial cell humber was evaluated and
compared with untreated sample (control). E.Coli strains, resistance to 7-11 antibiotics, were eliminated up to
68.5% and Klebsiella pneumonia strains, resistance to 12-16 antibiotics, were eliminated up to 77% and
Pseudomonas aeruginosa, resistance to 12-15 antibiotics, were eliminated up to %91 by the BAM.

The findings of this research showed that the BAM could be a good alternative to antibiotics for human, animals,
plants and food industry resulting in a notables decrease in antibiotic resistance.

Keywords: Antibiotic, BAM, Biofilm, Resistance,
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4-Kloro-2-[(2-hidroksi-1,2-difeniletiliden)amino]-fenol’iin ve Mononiikleer Cu(II) ve
Mn(I1) Komplekslerinin Sentezi, Karakterizasyonu, Katekolaz ve Katalaz-Benzeri
Enzim Aktivitelerinin Incelenmesi
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Ozet

Inorganik elementler, ozellikle bazi metaller biyo-sistemlerin isleyislerinde hayati 6nem tasimaktadirlar.
Fotosentez, solunum, metal iyonunun tasinmasi, enzimatik fonksiyonlar gibi bir¢ok biyolojik siire¢, biyoinorganik
kimya alanina girmektedir. Bu ¢aligmada ilk olarak ¢ikig maddesi olan benzoin, benzaldehit ve sodyum siyaniiriin
reaksiyonu sonucu sentezlenmistir. Daha sonra literatiirde kaydina rastlanmayan ve Schiff bazi yapisinda olan 4-
Kloro-2-[(2-hidroksi-1,2-difeniletiliden)amino]-fenol ligand1 elde edilmistir. Sentetik basamagin son adiminda ise
liganda, uygun metal tuzlar1 eklenerek ligandin mononiikleer Cu(Il) ve Mn(II) kompleksleri sentezlenmistir.
Sentezlenen tiim bilesiklerin yapilari, 'H- ve 3C-NMR, FT-IR, elementel analiz, ICP-OES, molar iletkenlik,
manyetik duyarlilik ve TG-DTG ¢alismalariyla aydinlatilmigtir. Ayrica her bir kompleksin O varliginda 3,5-di-t-
biitilkatekoliin 3,5-di-t-biitilkinona yiikseltgenmesi reaksiyonundaki ve imidazol varliginda hidrojen peroksitin
disproporsiyonu reaksiyonundaki katalitik etkinligi incelenmistir. Her iki kompleksin de iyi katekolaz ve katalaz
enzim aktivitesine sahip olduklar1 bulunmustur.

Anahtar Kelimeler: Benzoin, metal kompleks, Schiff bazi, enzim aktivitesi

Synthesis and Characterization of 4-Chloro-2-[(2-hydroxy-1,2-
diphenylethylidene)amino]-phenol and its Mononuclear Cu(l1) and Mn(l1) Complexes,
Investigation of Their Catecholase and Catalase-Like Enzyme Activities

Abstract

The inorganic elements, especially some metals are also vital to the functioning of bio-systems. Many biological
processes such as photosynthesis, respiration, metal ion transport, enzymatic functions etc., fall into the realm
of bioinorganic chemistry. In this study, firstly, the benzoin, which is the product of benzaldehyde and sodium
cyanide, was synthesized. Then, 4-Chloro-2-[(2-hydroxy-1,2-diphenylethylidene)amino]-phenol ligand in the
form of Schiff base which is new to literature was obtained. For the last part of synthesis procedure, mononuclear
Cu(ll) and Mn(I1) complexes of the ligand were synthesized by interacting ligand with appropriate metal salts.
The synthesized compounds were characterized by *H- and **C-NMR, FT-IR, elemental analysis, ICP-OES, molar
conductivity, magnetic susceptibility measurements and TG-DTG analysis. Furthermore complexes were each
tested both for their ability to catalyse the oxidation reaction of 3,5-di-tert-butylcatechol to the 3,5-di-tert-
butylquinone presence of O, and disproportionation of hydrogen peroxide in the presence of the added base
imidazole. It was found that both of the complexes exhibited good catecholase and catalase enzyme activity.

Keywords: Benzoin, metal complex, Schiff base, enzyme activity
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Akut Myeloid Losemi (AML) Hastalarinda MDM2 Geni 354A/G Polimorfizmi
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Ozet

Akut myeloid 16semi (AML), kemik iliginin lenfopoetik veya hemapoetik kok hiicrelerinden kaynaklanan malign
bir hastaliktir. MDM 2 (Murine double minute 2) geni bir proto-onkogendir ve ¢esitli kanser tiirleri ile arasinda
baglant1 saptanmistir. Bu calismanin amact MDM 2 gen polimorfizmleri ile AML hastalar1 arasindaki iliskiyi
saptamaktir. Bu calisma Gaziantep Universitesi Tip Fakiiltesi Sahinbey Uygulama ve Arastirma Hastanesi
Hematoloji ABD ile birlikte yiiriitiildii. Bu calismada, MDM 2 geninin 354. kodonunda adenin niikleotidini
guanine doniistiiren polimorfizm tespit edilmek istendi. Bunun i¢in 80 AML tanisi almis hasta ve kontrol grubu
olarak da saglikli 20 birey ¢alismaya dahil edildi. Calisma ve kontrol grubundan elde edilen kanlardan DNA izole
edildi ve 11. Ekzon bolgesi RT-PCR yontemi ile ¢alisildi. Hasta ve kontrol grubundaki polimorfik dagilima
bakildiginda hasta ve kontrol grubu arasinda anlamli bir fark bulunamadi p<0,005.

AnahtarKelimeler : AML, MDM 2, RT-PCR

Analysis of The MDM 2 Gene 354A/G Polymorphism in Acute Myeloid Leukemia
Patients

Abstract

Acute Myeloid Leukemia is a malign patient which was originated from bone marrow lenfopoetic or hematopoetic
steam cell. MDM 2 (Murine double minute 2) gene is a proto-oncogen and assosiciated with lots of cancer types.
Aim of this study is to determine relation between AML and MDM 2 gene polymorphism. We will conduct this
study with Hematology Department of Gaziantep University. In this study, 354. codon of MDM2 gene single
nucleotide polymorphism adenin convert to guanine are to determine. For this reason, 80 patients wtih AML and
20 healthy people for control group are inclued in this study. DNA is isolated from AML patients and control
group’s blood and then 11. Exon region of MDM 2 gen are studied by Real-time - Polymerase Chain Reaction
(RT-PCR). Comparison of the polymorphic distirubution between patients and controls are not detected differently
p<0,05.

Keywords : AML, MDM 2, RT-PCR
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Ozet

Bakteriler dogada ¢ok cesitli streslere maruz kalmaktadirlar. Bu streslerden bir tanesi de metal stresidir. Metaller
organizmalar i¢in gerekli olduklari kadar ayn1 zamanda da zararhidirlar. Ornegin Ca, Co, Cr, Cu, Fe, Mg, Mn, Ni
ve Zn gibi metaller esansiyeldir ve besiyerlerine eklenmeleri gerekmektedir. Bu metaller, mikrobesin olarak redoks
tepkimelerinde, molekiillerin elektrostatik etkilesimlerini kararli tutmak ve ozmotik basinct kontrol etmek icin
enzimlerin bilesenleri seklinde kullanilirlar. Ancak belli dozlarin iizerinde bu metaller hiicrede birikim meydana
getirerek toksisite gdstermektedir. Ag, Al, Au, Cd, Pb ve Hg gibi agir metallerin biyolojik 6nemlerinin olmadig:
gibi esansiyel de degillerdir. Ayni zamanda besinsel olarak da degerleri yoktur. Bununla birlikte,
mikroorganizmalara oldukga toksik etkileri bulunmaktadir. Bu toksik metaller 6nemli hiicresel bilesenlerle
kovalent ve iyonik baglarla etkilesime girmektedirler. Porin proteinleri, hiicre i¢in gerekli olan besinlerin sec¢ici
alimini saglayan ve ¢evresel degisikliklere karsi sentez orani degisen ve bu streslere karsi hiicreyi koruyan
yapilardir. Bu c¢aligmada P1 transdiiksiyon metoduna gore E.coli’nin W3110 susunda ompC ve ompF genleri
mutant hale getirilmistir. Mutant mikroorganizmalara Cu, Co, Zn, Ni, Cd, Mn metalleri uygulanarak MIiK
sonugclar1 belirlenmis ve bu MIK sonuglari ile biiyiime grafikleri, petri damlatma deneyleri ile metal stresi altinda
dis membran proteinlerinin rolii arastirilmistir.

Sonug olarak ompC ve ompF genlerinin mutant oldugu suslarin yabani tip E. coli’ye gére Cu ve Co metallerine
daha direngli oldugu, Ni ve Zn metallerinde herhangi bir rollerinin olmadig: belirlenmistir. Mn metalinde ompC
geninin mutasyonu bakteriye diren¢ kazandirirken, ompF geninin mutasyonunun bir etkisinin olmadigt
belirlenmistir. Cd metalinde ise ompC geninin mutasyonu bakteriye duyarlilik saglarken, ompF geninin
mutasyonunun bir rolii yoktur.

Anahtar Kelimeler: E. coli, Metal stresi, Dig membran proteini

Determination of The Roles of The Escherichia coli OmpC and OmpF Outer Membrane
Proteins in Different Metal Stress

Abstract

Microorganisms are exposed to various stress factors in their environment. One of these stress conditions is metal
exposure. For instance; metals such as Ca, Co, Cr, Cu, Fe, Mg, Mn, Ni and Zn are essential and they should be
added to the growth medium. These metals are used as micronutrient in redox reactions and they are required to
keep the electrostatic interactions of molecules stable. Furthermore, they are also used as enzyme compounds in
order to control the osmotic pressure. However, some higher doses of these metals accumulate in cells and they
become toxic. Metals such as Ag, Al, Au, Cd, Pb and Hg are not relevant biologically as well as they are also not
essential for cells. Meanwhile, they also do not have importance as a nutrient. All together, they have toxic impacts
on microorganisms. These toxic metals can interact with crucial cellular compounds via covalent and ionic bonds.
Porin proteins are important in the selective transport of the nutrients into the cell. Their synthesis rate is changed
according to environmental alterations and they protect the cell against these stresses. In this study, we mutated
the ompC and ompF genes in W3110 strain of the E.coli by using the P1 transduction method. We exposed the
mutant microorganisms with Cu, Co, Zn, Ni, Cd and Mn metals and we determined the MIC results. The growth
graphics of mutant bacteria were drawn by using these MIC results and roles of the outer membrane proteins under
metal stress conditions were examined by petri dripping tests.

As a result, According wild-type E.coli, bacteria carrying ompC and ompF mutant genes developed a resistance
against Cu and Co metals whereas they did not have any response against Ni and Zn metals. Furthermore, the
bacteria in which the ompC gene was mutated developed a resistance against Mn metal whereas cpxR gene
mutation did not have any impact. Besides, we have shown that the ompC gene mutation provided sensitivity to
Cd metal whereas ompF gene mutation did not have any effect on bacterial response systems.

Keywords: E. coli, Metal stress, Outer membrane proteins
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Ozet

Etken maddesi diritromisin olan Dynabac, ¢esitli bakteriyel enfeksiyonlarin tedavisinde kullanilan makrolid grubu
bir antibiyotikdir. Bu ¢alismada, diritromosinin insan lenfositlerinde kardes kromatit degisimi (KKD),
kromozamal anormallikler (KA) ve mikronukleus (MN) testleri kullanilarak olasi genotoksik etkisi incelenmistir.
Calismada ayrica mitotik indeks (MI), prolifersyon indeksi (PI) ve niikleer bélinme indeksi (NBI) belirlenerek
diritromisinin hiicre proliferasyon kinetigine etkisi de degerlendirilmistir. Bu amagcla, insan periferal lenfositleri
dort farkli diritromisin konsantrasyonu ile (37,75; 67,50; 125, 250 pg /ml ) 24 ve 48 saat muamele edilmistir.
Diritromisin tiim konsantrasyonlarda, 24 ve 48 saat muamele edilen hiicrelerde KKD ve MN frekansini 6nemli
oranda indiiklemistir. Ayrica diritromisinin tiim dozlari ile 24 (37,75 pg/ml hari¢) ve 48 saat muamele edilen
hiicrelerde KA diizeyi kontrol grubuna kiyasla énemli oranda artmigtir. MI, PI ve NBI degerleri diritromisin
muamelesinden etkilenmemistir. (p>0.05). Bu ¢alismada elde edilen sonuglar sitogenetik markirlarin diizeyindeki
artiglarla diritromisin muamelesinin genetik hasara neden oldugunu ve diritromisinin insan lenfositlerinde
genotoksik etkiye sahip oldugunu gdstermektedir.

Anahtar kelimeler: Genotoksisite, Diritromisin, Dynabac, Sitotoksisite

Genotoxic Effects of Dynabac Antibiotic in Human Peripheral Lymphocytes

Abstract

Dynabac, is an antibiotic widely used in medicine to treat many different types of bacterial infections. Efficient
substance of Dynabac, dirithromycin is a 14-membered lactone ring macrolide. In the present study, the possible
genotoxicity of dirithromycin was investigated in cultured human lymphocytes by using sister chromatid
exchanges (SCEs), chromosome aberration (CA), micronucleus (MN) tests. Cell proliferation kinetics such as
mitotic index (Ml1), proliferation index (P1) and nuclear division index (NDI) were also evaluated. Cell cultures
were treated with four different concentrations of dirithromycin (37.75, 67.50, 125, 250 pg/ml) for 24 and 48 h
periods. Dirithromycin significantly induced SCE and MN frequency at all concentrations in both 24 and 48 h
treated cells. In addition, CA level has been markedly increased in the cells treated with the almost all
concentrations of dirithromycin for 24 (except 37.75 pug/ml) and 48 h treatment periods as compared to negative
control. However, Ml, RI, and NDI values did not affected by the dirithromycin treatment (p>0.05). The results
of this study indicated that dirithromycin treatment caused to genetic damage by increasing the level of cytogenetic
endpoints, suggesting its genotoxic action on human lymphocytes in vitro.

Keywords: Cytotoxicity, Dirithromycin, Dynabac, Genotoxicity
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Ozet

Bosea cinsi filogenetik olarak a-Proteobacteria igerisinde yer almaktadir (Das ve ark., 1996; Stubner ve ark.,
1998). Hiicreler ¢ogunlukla tek hiicrelerden meydana gelen Gram-pozitif gubuk seklinde yapilardan olugmaktadir.
Bu polifazik ¢alismanin amaci atik findik zurufundan izole edilen Bosea cinsine ait FZ88 izolatinin taksonomik
pozisyonunu belirlemektir. Bosea sp. FZ88, rifampisin (0.5 pg/ml) ve sikloheksimid (50 pg/ml) ilaveli nisasta
kazein agarda 21 giinliik inkiibasyon sonucu elde edildi. Kiiltiirel 6zellikleri Shirling & Gottlieb’e (1966) gore 4
haftalik inkiibasyon sonucu belirlendi. Pitcher ve ark. (1989) gére genomik DNA izolasyonu gercgeklestirildi. 16S
rRNA geni 27f ve 15251 evrensel primerlerini kullanarak PCR ile ¢ogaltildi niikleotid dizi analizi yapildi.
Filogenetik analizler neighbour-joining algoritmasi kullanilarak gergeklestirildi. Hiicresel yag asitleri Sherlock
mikrobiyal tanimlama sistemine bagli gaz kromatografisine gore ekstrakt edildi, metillendi ve analizi
gerceklestirildi (Sasser 1990; Kampfer & Kroppenstedt, 1996). Buna gore, FZ88 izolati Bosea robiniae
LMG263817 ile en fazla 16S rRNA geni dizi benzerligi (% 96.70) gdstermektedir. Elde edilen genotipik, fenotipik
ve yag asidi kompozisyonu verilerine dayanarak FZ88 izolati Bosea cinsi igerisinde yeni bir tiirii temsil
etmektedir. Bu calisma TUBITAK-TOVAG (Project no: 1110698) tarafindan desteklenmektedir.

Anahtar Kelimeler: Atik findik zurufu, Bosea, Polifazik taksonomik karakterizasyon

Polyphasic Taxonomic Characterization of a Novel Bosea sp. FZ88, Isolated from Hazelnut
Husk Waste

Abstract

The genus Bosea is phylogenetically placed in the a-Proteobacteria (Das et al., 1996; Stubner et al., 1998). Cells
are gram-negative rods that occur mostly as single cells. The aim of the present polyphasic study was to clarify
the taxonomic position of the novel strain FZ88 of the genus Bosea, isolated from hazelnut husk. Bosea sp. FZ88
was picked after 21 days of incubation at starch-casein agar (Kiister & Williams, 1964) supplemented with
rifampicin (0.5 pg/ml) and cycloheximide (50 pg/ml). Cultural characteristics were determined after incubation
for 4 weeks according to Shirling & Gottlieb (1966). Genomic DNA isolation was performed by Pitcher et al.
(1989). The 16S rRNA gene region was amplified by PCR using universal primers 27f and 1525r and sequenced.
Phylogenetic analysis was performed by using Neighbour Joining algorithm. Cellular fatty acids were extracted,
methylated and analysed by gas chromatography with the standard Sherlock Microbial Identification (MIDI)
system (Sasser 1990; Kdmpfer & Kroppenstedt, 1996). FZ88 shared highest 16S rRNA gene sequence similarity
with Bosea robiniae LMG263817 (96.70 %). On the basis of the genotypic and phenotypic data presented that
isolate FZ88 represents a novel species within the genus Bosea. This study was supported by TUBITAK-TOVAG
(Project no: 1110698)

Keywords: Hazelnut husk waste, Bosea, Polyphasic taxonomic characterization
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Halotolerant Olan Bazi1 Aktinomiset Tiirlerinin NRPS ve PKS-I Gen Kiimelerinin
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Demet Tatar?, Nevzat Sahin?
! Ondokuz May1s Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Béliimii, Kurupelit, Samsun

demetatar@gmail.com

Ozet

Aktinomisetler ekonomik Sneme sahip olan {iriinlerin umut vaat edici bir kaynagi olan organizmalardir
(antibiyotikler, enzim inhibitorleri, antiparazitik ve antikanser ajanlar gibi). Bu bilesiklerin ¢ogu poliketit sentaz
(PKS) ve ribozomal olmayan peptit sentetaz (NRPS) metabolik yollar1 araciligiyla sentezlenen sekonder
metabolitlerdir. Bu ¢alismanin amaci halotolerant aktinomiset olan BNT52T ve SM35017 izolatlarimin NRPS ve
PKS-I gen kiimelerinin karakterizasyonunun gergeklestirilmesidir. Oncelikle, Pitcher ve ark. (1989) gore genomik
DNA izolasyonu yapildi. NRPS ve PKS-I gen dizileri sirasiyla A3F/A7R ve K1F/M6R primerleri kullanilarak
¢ogaltildi. Cogaltilmig PCR iiriinleri pGEM-T Easy vektore (Promega) klonlandi. Elde edilen Rekombinant
plazmitlerin sekans analizi ABI PRISM 3730 XL otomatik sekanslama cihazi ile gergeklestirildi. Hizalanan diziler
Blast-X programinda diger verilerle karsilagtirildi. Filogenetik analizler amino asit dizi verilerine dayanarak
neighbour-joining algoritmas: ile gerceklestirildi. Sonug olarak, amino asit dizi analizine gére BNT52T ve
SM35017 izolatlarmin NRPS, SM35017 izolatimn PKS-I gen bolgeleri klonlanarak sekans analizi gergeklestirildi.
Analiz edilen klonlara goére Amycolatopsis cihanbeyliensis BNT52" tiiriiniin NRPS genlerinin 2 farkls,
Streptomyces smyrnaeus SM35017 tiiriiniin NRPS geninin 1 adenilasyon domaini igerdigi belirlenirken,
Streptomyces smyrnaeus SM3501" tiiriiniin PKS-1 geninin 1 ketosentaz domaini igerdigi tespit edildi. Bu galigma
Ondokuz May1s Universitesi tarafindan desteklenmistir (PYO. FEN. 1901.11.011).

Anahtar Kelimeler: Halotolerant aktinomiset, Karakterizasyon, NRPS, PKS-I

Characterization of NRPS and PKS-I Gene Clusters from Some Halotolerant
Actinomycetes Species

Abstract

Actinomycetes are a promising source of products having economic importance (e.g., antibiotics, enzyme
inhibitors, antiparasitic and anticancer agents). Most of these compounds are secondary metabolites synthesized
by polyketide synthase (PKS) and non-ribosomal peptide synthetase (NRPS) pathways. The aim of the present
study was performed characterization of NRPS and PKS-I gene clusters from halotolerant actinomycetes BNT527
and SM35017 isolates. Firstly, genomic DNA isolation was performed by Pitcher et al. (1989). NRPS ve PKS-I
genes sequences were amplified by using primers A3F / A7R and K1F / M6R, respectively. Amplified PCR
products were cloned into pGEM-T Easy vector (Promega). Sequence analyses of obtained recombinant plasmids
were performed with ABI PRISM 3730 XL otomatic sequencer. Aligned sequences were compared with other
data using Blast-X. Phylogenetic analysis was performed with neighbour joining algorithm according to amino
acid sequence analyses. Finally, based on amino acid sequence analysis, NRPS of BNT527, SM35017 isolates and
PKS-I gene cluster of SM35017 isolate were carried out by cloning sequence analyses. According to the analyzed
clones, two different adenilasyon domains of NRPS gene clusters of Amycolatopsis cihanbeyliensis BNT527, one
adenylation domain of NRPS gene clusters of Streptomyces smyrnaeus SM35017 were detected. It was determined
to contain one ketosynthase domain of PKS-I gene clusters of Streptomyces smyrnaeus SM35017. This study was
supported by Ondokuz Mayis University (PYO. FEN. 1901.11.011).

Keywords: Halotolerant actinomycetes, Characterization, NRPS, PKS-I
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Ozet

Gida katki maddeleri, baz1 teknolojik fonksiyonlar1 gergeklestirmek 6rnegin renk, tat veya gidalari korumaya
yardimci olmak i¢in gida maddelerine bilerek eklenen maddelerdir. Potasyum propiyonat (PP), propiyonik asitin
potasyum tuzu, unlu mamiiller, alkolsiiz i¢ecekler, peynir, hazir pasta, yumusak seker, sekerleme, dolgu maddesi,
jelatin, jole, et tirtinleri ve pudinglerde koruyucu olarak kullanilmaktadir. Bu ¢alismada potasyum propiyonatin in
vitro genotoksik etkileri insan periferal lenfositlerinde rastgele ¢ogaltilmig polimorfik DNA-polimeraz zincir
reaksiyonu (RAPD-PCR) metodu ile rastgele 10 bazlik primerler kullanilarak aragtirilmigtir. Bu amagla saglikl ve
sigara igmeyen goniilli bir bayan ve bir erkek donérden temin edilen kanlar kullanilmistir. Periferal lenfositler
PP’1n alt1 konsantrasyonu ile (7,81; 15,62; 31,25; 62,50; 125,00; 250,00 pg/mL) 24 ve 48 saat muamele edilmistir.
Her bir uygulama icin bir negatif ve bir de pozitif kontrol (Mitomisin C) grubu bulundurulmustur. PP ile
muameleyi takiben RAPD profillerinde meydana gelen degisiklikler, bant yogunlugunda artis veya azalis seklinde
ve bantlarda kayip ve olusum seklinde ortaya ¢ikmistir. Sonuglarimiz potasyum propiyonatin insan lenfositleri i¢in
genotoksik etkili olabilecegini gostermistir.

Anahtar Kelimeler: Genotoksisite, Gida koruyuculari, Insan lenfositleri, RAPD-PCR

Determination of Genotoxic Effect of Potassium Propionate In Vitro Test System

Abstract

Food additives are substances added intentionally to foodstuffs to perform certain technological functions, for
example to colour, to sweeten or to help preserve foods. Potassium propionate (PP), potassium salt of propionic
acid is used in bakery products, soft drinks, cheese, ready cake, soft candy, candy, filler, gelatins, jellies, meat
products and puddings as food preservatives. In this study, in vitro genotoxic effects of potassium propionate were
determined in human peripheral blood lymphocytes by using random amplified polymorphic DNA-Polimerase
Chain Reaction (RAPD-PCR) with arbitrary 10-mer primers. For this purpos venous blood from healthy female
and male, non-smoking volunteers was used. Peripheral lymphocytes were treated with six concentrations of PP
(7,81; 15,62; 31,25; 62,50; 125,00; 250,00 pg/mL) for 24 and 48 hours. A negative and a positive control
(mitomycin-C) were also present for each experiment. The changes occurring in RAPD profiles following PP
treatments include increase or decrease in band intensity and gain or loss of bands. The results obtained showed
that potassium propionate treatment may have genotoxic effects on human lymphocytes.

Keywords: Genotoxicity, Food additives, Human lymphocytes, RAPD-PCR.
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In Vitro insan Lenfositlerinde Luteolin’in Genotoksik ve Antigenotoksik Etkilerinin
Mikroniikleus Testi ile Belirlenmesi
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Ozet

Flavonoid familyasinin 6nemli bir {iyesi olan luteolin ¢esitli meyve, sebze ve tibbi bitkilerde bulunmaktadir.
Kereviz, yesil biber, havug, zeytinyagi ve enginar, luteolin i¢in en iyi besinsel kaynaklardir. Luteolinin, anti-
inflamatuvar, anti-alerjik, anti-oksidant ve anti-kanser vb. birgok farmokolojik ve biyolojik aktiviteleri vardir. Bu
¢aligmanin amaci, luteolinin insan lenfositlerinde in vitro genotoksik ve antineoplastik bir ajan olan Mitomisin
C’ye kars1 antigenotoksik etkilerini mikroniikleus (MN) testi ile degerlendirmektir. Bu amagla periferal kan iki
saglikli goniilliiden (1 erkek ve 1 bayan) elde edilmistir. Hiicreler luteolinin bes farkli konsantrasyonu (0.39, 0.78,
1.56, 3.12 ve 6.25 pg/mL) ile tek bagna ve 0.2 png/mL Mitomisin C (MMC) ile es zamanli olarak 37°C’de 48 saat
inkiibe edilmistir. Luteolinin tek basina uygulamast MN frekansini kontrol grubuna kiyasla onemli 6lciide
arttirmazken, MMC+Luteolin es zamanli uygulamas1 MN frekansini pozitif kontrole kiyasla ii¢ konsantrasyonda
(0.78, 1.56 ve 3.12 pg/mL) 6nemli diizeyde azaltmistir. Elde edilen verilere gore luteolin insan lenfositlerinde
MMC’ye kars1 kemopreventif etki gostermektedir.

Anahtar kelimeler: Antigenotoksisite, Genotoksisite, Luteolin, Mikroniikleus (MN).

Evaluation of the Genotoxic and Antigenotoxic Effects of Luteolin In Human
Lymphocytes In Vitro By Micronucleus Test

Abstract

Luteolin, an important member of the flavonoid family, is present in various fruits, vegetables and medicinal herbs.
Celery, green pepper, carrots, olives and artichokes are the best of dietary for luteolin. It has a variety of
pharmacological and biological activities, including anti-inflammation, anti-allergy, antioxidant and anticancer
effects. The aim of this study is to evaluate potential genotoxic and antigenotoxic effects of luteolin in human
lymphocytes in vitro by micronucleus (MN) test. For this purpose, peripheral bloods were obtained from 2 healthy
volunteer (1 male and 1 female). The cells were incubated with five different concentrations of luteolin (0.39, 0.78,
1.56, 3.12 and 6.25 pg/mL) alone and simultaneously with 0.2 pg/mL Mitomycin C (MMC), an antineoplastic
agent, at 37°C for 48 hours. The results indicated that luteolin alone did not increased the frequency of MN
significantly compared to control. However MMC+Luteolin significantly decreased the frequency of MN at three
concentrations (0.78, 1.56 and 3.12 ug/mL) compared to MMC control. According to these results, luteolin showed
chemopreventive effect against MMC induced micronuclei in human lymphocytes.

Key words: Antigenotoxicity, Genotoxicity, Luteolin, Micronucleus (MN).
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Ozet

Corek otu (CO) yaprak ve cicek ekstrakti ylizyillardir akciger bozukluklari ve bircok hastalikta kullanilmaktadir.
Son c¢aligmalar, ¢corek otunun kanseri dnleme ihtimali iizerinde odaklanmistir. Bu ¢alismanin amaci, ratlarda
karbon tetrakloriir (CCls) uygulamasi yoluyla olusturulan akciger hasarina karst CO’nun koruyucu bir rolii olup
olmadigini arastirmakti. Caligmada 28 adet erkek Wistar albino (n=28, 8 haftalik) rat kullanilmistir. Ratlar canlt
agirliklarina gore dort gruba ayrilmistir. Gruplar: (i) Negatif Kontrol: Normal su tiiketen, CCls ve ¢orek otu
verilmeyen grup; (ii) Pozitif Kontrol: Normal su tiikketen, CCls verilmeyen fakat ¢orek otu verilen grup; (iii) CCls
Grubu: Normal su tiiketen ve CCla verilen grup (2 ml/kg CA, ip); (iv) CCls + ¢orek otu Grubu: CCls (2 mi/kg CA,
ip) ve ¢orek otu verilen grup seklinde ayarlanmistir. Doku apoptotik indeksi TUNEL metodu yoluyla
belirlenmistir. CCl4 +BC grubundaki apoptotik indeks (TUNEL sonuglar1) CCls grubuna gore azalig gostermistir.
Bu sonuglar, BC bitkisinin akciger iizerinde koruyucu bir etkisi oldugunu gostermektedir.

Anahtar Kelimeler: Akciger, Apoptozis, DNA hasari, TUNEL metodu

The Effect of Black Cumin (Nigella sativa L.) on the Apoptosis Level is Determined by
TUNEL Method in Rats with Carbon Tetrachloride (CCls)-Induced Lung Damage

Abstract

The leaf and flower extracts of black cumin (BC) have been used for lung defects and many illness for centuries.
Recent studies have focused on the possible effects of black cumin in preventing cancer. The aim of this study was
to examine whether BC plays a protective role against the damage in the lung via the administration of
carbontetrachloride (CCly) to rats. 28 male Wistar albino (n=28, 8 weeks old) rats have been used in the study.
The rats were divided into 4 groups according to their live weights. The groups were: (i) Negative Control (NC):
Normal water consuming group to which no CCl4 and black cumin (BC) is administered; (ii) Positive Control
(PC): Normal water consuming group to which no CCl, is administered but BC is administered; (iii) CCls Group:
Normal water consuming and group to which CCly is administered (2 ml/kg live weight, ip); CCls + BC group:
CCl4 and BC administered group (2 ml/kg live weight, ip). Tissue apoptotic index was examined via TUNEL
method. It was observed in the CCl,+BC group that the apoptotic index (TUNEL results) decreases in comparison
with the CCl4 group. These results show that black cumin plant has a protective effect on lung.

Keywords: Apoptosis, DNA damage, Lung, TUNEL method
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Tenofovir Disoproksil Fumarat’in insan Lenfositlerinde Genotoksik Aktivitesinin
Incelenmesi
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Ozet

AIDS hastaliginin tedavisinde kullanilan antiretroviral ilaglar, HIV viriisiiniin viicutta ¢ogalmasini ve
etkinlesmesini engelleyerek tedavi saglarlar. Bu ilaglar viriisii eradike etmediginden, hastalarin viral replikasyonu
baskilamak amaciyla ilaglar1 dmiir boyu kullanmalar1 gerekmektedir. Bu ¢alismada antiretroviral ilaglardan birisi
olan tenofovir disoproksil fumaratin (TDF) insan periferal lenfositlerindeki in vitro genotoksik aktivitesi
aragtirtlmistir. Bu amagla; hiicreler, tenofovir disoproksil fumaratin dort farkli konsantrasyonuyla (2,5; 5; 10; 20
pg/ml) 24 ve 48 saat siireyle muamele edilmistir. TDF’nin genotoksik aktivitesi i¢in hiicrelerdeki kardes kromatid
degisimi (KKD), kromozom anormalligi (KA) ve mikroniikleus (MN) diizeyleri incelenmisgtir. Sitotoksik etkiyi
incelemek amactyla muamele edilmis hiicrelerde ayrica mitotik indeks (MI), proliferasyon indeksi (PI) ve niikleer
boliinme indeksi (NBI) belirlenmistir. Elde edilen veriler SPSS (17.0) paket programu kullanilarak kontrol grubu
ile karsilastirilmistir. Tenofovir disoproksil fumarat etken maddesinden hazirlanan farkli dozlar (2,5; 5; 10; 20
pg/ml) ile 24 ve 48 saat muamele edilen hiicrelerde KKD, KA ve MN degerlerinde kontrol grubuna kiyasla dnemli
bir farklilik saptanmamustir (p>0,05). Ay sekilde tenofovir disoproksil fumarat etken maddesi ile muamelenin
MI, PI ve NBI degerlerini etkilemedigi gozlenmistir (p>0,05). Sonug olarak; bu ¢alismada tenofovir disoproksil
fumarat etken maddesinin insan periferal lenfositlerinde genotoksik ve sitotoksik etki gdstermedigi saptanmuistir.

Anahtar kelimeler: Genotoksisite, Kardes kromatid degisimi, Kromozomal anormallikler, Mikronukleus,
Tenofovir disoproksil fumarat

Evaluation of Genotoxic Activity of Tenofovir Disoproxil Fumarate in Human
Peripheral Lymphocytes

Abstract

Antiretroviral drugs used in the treatment of AIDS, treat by preventing the proliferation of HIV viruses in human
body. People with HIV have to use this drugs for lifelong because of inability of the drugs to eradice the viruses.
In this study, we investigated the in vitro genotoxic activity of tenofovir disoproxil fumarate (TDF), one of the
antiretroviral drugs, in human peripheral lymphocytes. For this purpose, the cells were treated with four different
concentrations of tenofovir disoproxil fumarate (2,5; 5; 10; 20 pg/ml) for 24 and 48 hours. The levels of sister
chromatid exchanges (SCEs), chromosomal aberrations (CA) and micronucleus (MN) in the cells were examined
for the genotoxic activity of TDF. Mitotic index (M), proliferation index (PI), and nucleer division index (NDI)
of treated cells were also determined for the cytotoxic effect of TDF. Obtained data were compared with the control
groups by using SPSS (17.0) package programme. There was no significant differences in the level of SCEs, CA,
and MN in human lyphocytes treated with all concetrations of tenofovir disoproxil fumarate for all treatment period
as compared to control group (p>0,05). Similarly, it was observed that treatment of tenofovir disoproxil fumarate
did not affect the M, PI, and NDI values (p>0,05). As a result, in this studyit it is demonstrated that tenofovir
disoproxil fumarate did not have genotoxic or cytotoxic effect in the human peripheral lymphocytes.

Key words: Chromosomal aberrations, Genotoxicity, Micronucleus, Sister chromatid exchanges, Tenofovir
disoproxil fumarate
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Ozet

Pestisitler tarimda tirtinlerin verimini, kalitesini artirmak ve iiriin depolanmasi i¢in yaygin olarak kullanilmaktadir,
ancak onlarin kullanimlar1 sirasinda hedef olmayan organizmalara zarar vermeleri ve pestisit direncine sebep
olmalari ve bazilarinin mutajen ve karsinojen olmasindan dolay1 endise yaratmaktadirlar.

Bu ¢aligma ile tarimda yaygin olarak kullanilan bir pestisit olan Benodanil’in sitotoksisitesi Allium cepa kok
meristem hiicrelerinde belirlenmistir. Allium kok biiylimesi inhibisyonu testinde, Benodanil’in etkili
konsantrasyon (ECso) degeri yaklagik 25 ppm olarak belirlenmis ve Benodanil’in ECsp degeri (25 ppm), ECsp
degerinin yarist (ECso/2=12,5 ppm) ve ECsp degerinin iki kat1 (2xECsp=50 ppm) konsantrasyonlari sogan kok
yumrularina 24, 48 ve 72 saat siireyle uygulanmistir. %1°lik DMSO negatif kontrol olarak kullanilmistir. Bu
uygulamalari takiben mikroskobik ¢alismalar i¢in preparatlar hazirlanmistir. Allium testi i¢in elde edilen veriler
SPSS programinda varyans analizi (ANOV A) uygulanarak istatistiksel analizler yapilmistir. Verilerin ortalamalari
arasindaki p<0.05 diizeyindeki farkliliklar Dunnet-t testi (2 yonlii) ile belirlenmistir. Sonuglar Benodanil’in negatif
kontrolle karsilastirildiginda tiim konsantrasyonlarda mitotik indeksi anlamli bir sekilde diigiirdiiglinii gdstermistir.

Anahtar Kelimeler: Allium Test, Benodanil, Pestisit, Sitotoksisite

Cytogenetic Effects of Benodanil in Root Tip Cells of Allium cepa L.

Abstract

Pesticides are widely used in agriculture for improve the efficiency and quality of products and food storage, but
there is concern about their use because some are mutagens and/or carcinogens, harm non-target organisms or
cause pest resistance.

In this study Benodanil pesticide which is widely used in agriculture was determined for ytotoxicity in Allium
cepa root meristematic cells. In Allium root growth inhibition test, ECso was firstly determined approximately 25
ppm and, 12,5 (0.5 x ECsp), 25 (ECso) and 50 (2 x ECsg) ppm concentrations of Benodanil were applied to onion
tuber roots for 24, 48 and 72 h. %1 DMSO was used as a negative control. Following these treatments, the slides
prepared for the microscopical investigations. The obtained results were evaluated to statistical analyses by using
Dunnett-t test (two tailed) and p<0.05 was accepted as significant value. The results indicated that Benodanil
significantly decreased the mitotic index in all treatments when compared with negative control.

Keywords: Allium Test, Benodanil, Pesticide, Cytotoxicity
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Dogan ilhan', Muhammet Sakiroglu?, E. Charles Brummer?, Xuehui Li*

! Kafkas Universitesi Fen Edebiyat Fakiiltesi Molekiiler Biyoloji ve Genetik Boliimii, Kars
2 Kafkas Universitesi Miihendislik ve Mimarlik Fakiiltesi Biyomiihendislik Boliimii, Kars
3The University of California Department of Plant Sciences, Davis, CA 95616
4 North Dakota State University Department of Plant Sciences, Fargo, ND 58108-6050

doganilhan@kafkas.edu.tr

Ozet

Kiiltir yoncast (Medicago sativa L.) Medicago sativa tiir kompleksi ya da Medicago sativa — falcata
kompleksinden 1slah ¢aligmalart sonucu gelistirilmistir. Bu kompleksteki mevcut taksonomi morfolojik verilerin
yanisira ploidi temeline dayanmaktadir. Bunun neticesinde kompleksin tiyeleri diploit ve tatraploit alttiirler olarak
simiflandirilmaktadir. Son zamanlarda molekiiler markoérler kullanilarak DNA polimorfizmlerinin ve bu
polimorfizmlerin fenotipler ile olan iliskilerinin belirlenmesine yonelik caligmalar yogunluk kazanmistir.
Ozellikle Association Mapping (iliski Haritalama) calismalar1 ile Linkage (Baglantr) analizleri gerceklestirilerek
genotip ve fenotipler arasindaki iligkiler degerlendirilmektedir. Bu calismada diinyanin farkli cografyalarindan
elde edilmis olan 70 adet tetraploit yonca populasyonu i¢in 31 adet SSR markoérii kullanilarak Linkage esitsizligi
(Linkage Disequilibrium) (LD) analizi gergeklestirilmistir. 103 lokustan olusan 23 markériin M. truncatula’nin 8
kromozomu tlizerindeki fiziksel mesafeleri belirlenmis ve bu tetraploit aksesyonlarda 6nemli derecede (p<0,0001)
LD’nin olmadig1 sonucuna varilmstir.

Anahtar Kelimeler: Aksesyon, Linkage, Medicago sativa L., SSR, Tetraploit

Linkage Disequilibrium Analysis in Tetraploid Alfalfa (Medicago sativa L.) Populations

Abstract

Cultivated alfalfa (Medicago sativa L.) was improved from Medicago sativa species complex or Medicago sativa
— falcata complex as result of breeding efforts. Present taxonomy in this complex based on ploidi in addition
morphological datas. Thus, members of the complex classify as diploid and tetraploid subspecies. Recently, efforts
focused on to find out DNA polymorphisms and their relations with phenotypes using molecular markers.
Especially, relationships between genotypes and phenotypes have been evaluated carrying out Linkage analyses
with association mapping studies. In this study, Linkage Disequilibrium (LD) analyses was performed using 31
SSR markers for 70 tetraploid alfalfa populations which were collected broad and diversity geographical regions
in world. Physical distances of 23 markers which are consist of 103 loci on 8 chromosomes of Medicago truncatula
was detected and it is concluded that there is no significant (p<0,0001) LD in these tetraploid accessions.

Keywords: Accession, Linkage, Medicago sativa L., SSR, Tetraploid
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Dogal Bacillus cereus M29 susundan ekstraseluler tyrosinaz enzimi iiretiminin
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Ozet

Bakteriyel tyrosinase enzimi yiiksek diizeyde oksitleme kapasine sahip olup fenolik biyotransformasyon, ilag,
kozmetik ve tekstil sektoriinde kullanilmaktadir. Bu aragtirmada topraktan tirozinaz enzimi i¢eren dogal Bacillus
sp. susuizole edilmistir. Sus morfolojik, biyokimyasal ve biyoinformatik analizi kullanilarak molekiiler testlerle
analiz edilmis ve Bacillus cereus M29 olarak tanimlanmuistir.

Enzim tiretimi i¢in azot ve karbon kaynaklari, pH ve sicaklik degerlerinin gibi kiiltiir kosullar1 optimize edilmistir
ve liretilen enzim karakterize edilmistir. By testing various sources, the tryptone (0.2%) was determined as a best
nitrogen sources, Glucose (0.1%) as a best carbon source. En iyi azot kaynag olarak, tripton (% 0.2), ve rn iyi
karbon kaynagi olarak glikoz (% 0.1) belirlenmistir. Ayrica maya 6ziitii (0.1) ve iz elementlerin (% 0.1) enzim
iiretimi iizerinde olumlu etki gdsterdigi belirlenmistir.

Enzim firetimi i¢in optimum sicaklik 40°C optimum pH 7.0 ve en uygun inkiibasyon siiresi 48 saat olarak
belirlenmistir. Uretim ortamina, substrat olarak, L-tirosin (% 0.005) ilave edilmesi, enzim iiretiminde oldukca
etkili bulunmustur. Optimizasyon sonunda 1 ml kiiltiir ortamindan 0.3 IU tyrosinase enzimi elde edilmistir.

Anahtar kelimeler: Bacillus sp. melanojenik, optimizasyon, tirozinaz
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Bu ¢aligma Tubitak tarafindan desteklenmistir (Proje No114Z065).

Optimization of extracellular tyrosinase enzyme production from native Bacillus cereus
M29 isolate.

Abstract

Bacterial tyrosinase enzyme with a high oxidizing capacity could make their applications in phenolic
biotransformation, pharmaceutical, cosmetics, and textile industry. In this research a native Bacillus sp. containing
tyrosinase enzyme was isolated from soil sample. The strain was identified by morphological, biochemical and
molecular tests using bioinformatics analysis and named as Bacillus sp. M29. Culture conditions such as nitrogen
sources, carbon sources pH values and temperature values, for extracellular enzyme production were optimized
and the produced enzyme was characterized.

By testing various sources, the tryptone (0.2%) was determined as a best nitrogen sources, Glucose (0.1%) as a
best carbon source. Also the presence of yeast extract (0.1) and trace element (0.1%) determined to have positive
effect on the enzyme production.

Furthermore 40°C as optimum temperature, pH 7.0 as optimum pH, 48h as optimum incubation time was
determined for the enzyme production. The addition of L-tyrosine (0.005%) as a substrate to the production
medium was highly effective on enzyme production. Consequently, after optimization, 0.3 IU tyrosinase enzyme
per 1 ml of medium culture was obtained.

Key word: Bacillus sp. melanogenic, optimization, tyrosinase
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Toplumumuzda GSTT1 Polimorfizmi ve Akciger Kanseri Riskinin Meta-Analiz ile
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Ozet

Glutatyon S-transferazlar (GST) mutajenlerin ve karsinojenlerin detoksifikasyonunda 6nemli bir rol oynamaktadir.
Insanda GST enzimlerini kodlayan genlerin cogu polimorfiktir. Son yillarda, Tiirk populasyonunda GSTT1 gen
delesyonu polimorfizmi (null genotip) ve akciger kanseri riski arasindaki iliski arastirilmis ancak ¢eliskili sonuglar
rapor edilmistir. Bu meta-analizin amaci, bu ¢aligmalara ait sonuglar1 6zetlemek ve GSTTL1 polimorfizmi ve
akciger kanseri riski arasindaki muhtemel iliskiyi degerlendirmektir. PubMed, ISI Web of Science ve Google
Akademik veritabanlarinda Subat 2015°e kadar literatiir taramas1 gerceklestirilmistir. Verilerin degerlendirilmesi
i¢in olasiliklar orani (odds ratio=OR) ve %95 giiven araligi (GA) degerleri hesaplanmistir. Yayn tarafsizligi ve
testlerin heterojenitesi sirasiyla huni grafigi ve 12 istatistigi kullanilarak 6lgiilmiistiir. Meta-analiz i¢in RevMan
(Version 5.3) yazilimi kullanilmistir. Se¢im kriterlerine gére meta-analize 1,035 hasta ve kontrol igeren toplam 5
calisma dahil edilmigtir. Sabit etki modeline gore, GSTT1 null (negatif) genotipi pozitif genotip ile
karsilastirildiginda belirgin bir sekilde akciger kanseri riski ile iligkilendirilmistir (OR= 1,36; %95 GA= 1,00-1,85;
p=0,05; 1= %0). Sonug olarak, bu meta analiz GSTT1 null genotipinin akciger kanseri riskini artirabilecegini 6ne
stirmektedir.

Anahtar Kelimeler: Akciger kanseri, glutatyon S-transferaz T1 (GSTT1), meta-analiz

Evaluation of GSTT1 Polymorphism and Lung Cancer Risk in Our Population via
Meta-Analysis

Abstract

The glutathione S-transferase (GST) plays an important role in the detoxification of mutagens and carcinogens.
Many of the genes encoding GSTs in human are polymorphic. In recent years, the associations between GSTT1
gene deletion polymorphism (null genotype) and lung cancer risk in Turkish population have been investigated,
but inconsistent results were reported. The aim of this meta-analysis was to summarize the results of these studies
and evaluate the possible associations between GSTT1 polymorphism and lung cancer risk. Literature search was
carried out in PubMed, ISl Web of Science and Google Scholar databases up to February, 2015. Odd ratios (ORS)
and 95% confidence intervals (Cls) were calculated to assess the data. Publication bias and heterogeneity of tests
were also evaluated using funnel plot and I? statistics, respectively. RevMan (Version 5.3) software was used for
meta-analysis. A total of five studies containing 1,035 cases and controls were included to this meta-analysis
according to the selection criteria. The null genotype of GSTT1 was significantly associated with lung cancer risk
when compared with present genotype under fixed effect model (OR= 1,36; 95% CIl= 1,00-1,85; p= 0,05; 1= 0%).
In conclusion, this meta-analysis suggested that GSTT1 null genotype may increase risk of lung cancer.

Keywords: Glutathione S-transferase T1 (GSTT1), lung cancer, meta-analysis

97


mailto:ebruozkan84@gmail.com

3-metil-5-(4-karboksisikloheksilmetil)-tetrahidro-2H-1,3,5-tiyadiazin-2-tiyon Bilesiginin
Genotoksik Etkilerinin Kromozomal Aberasyon Testi ile Degerlendirilmesi
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Ozet

Traneksamik asit, oral, intravendz ve infiizyon olarak uygulanan (haricen kullanilmayan), antifibrinolitik
aktiviteye sahip dnemli bir ilactir. Haricen kanamay1 durdurmak ve antimikrobiyal etki olusturmak i¢in, daha 6nce
Ozcelik ve arkadaslar1 (2007) tarafindan, traneksamik asidin amin grubu {izerinden on iki adet tetrahidro-1,3,5-
tiyadiazin tiirevi sentezlenmistir. Bu bilesiklerin s6z konusu etkileri traneksamik asit ile kargilastirilmistir. 3-metil-
5-(4-karboksisikloheksilmetil)-tetrahidro-2H-1,3,5-tiadiazin-2-tion’un en etkili bilesik oldugu belirlenmistir. Bu
nedenle, bu bilesik ileride ilag olarak haricen kullanilabilecektir. Bununla birlikte, bir ilacin insanlarin kullanimina
sunulmasindan once yapilmasi gereken bazi zorunlu testler vardir. Bu testlerden biri de genotoksisite testleridir.
Bu ¢aligmada test maddesinin genotoksisitesi in vitro insan periferal lenfositlerinde kromozomal anormallik (KA)
testi kullanilarak degerlendirilmistir. Lenfositler iki saglikli geng dondrden alinarak kiiltiir ortaminda 24 ve 48 saat
siireyle test maddesinin alti farkli konsantrasyonu (078; 1,56; 3,13; 6,25; 12,50 ve 25,00 pg/ml ile muamele
edilmistir. Her uygulamada bir negatif, bir ¢6ziicii (NaOH + %10 PBS) ve bir de bir pozitif kontrol (Mitomisin-C)
bulundurulmustur. Elde edilen sonuglara gore, 3-metil-5-(4-karboksisikloheksilmetil)-tetrahidro-2H-1,3,5-
tiyadiazin-2-tiyon, 24 saatlik uygulamada, negatif ve ¢oziicii kontrole kiyasla KA frekansinmi etkilememistir. 48
saatlik uygulamada, test maddesinin kullanilan konsantrasyonlar1 KA frekansini doza bagl sekilde artirmakla
birlikte, bu artislar, 25 pg/mL disindaki diger konsantrasyonlarda anlamli degildir. Bu g¢alismada elde edilen
sonuglar, 3-metil-5-(4-karboksisikloheksilmetil)-tetrahidro-2H-1,3,5-tiyadiazin-2-tiyon’un kullanilan
konsantrasyonlarinin in vitro insan lenfositlerinde genotoksik riski olmadigini gostermektedir.

Anahtar Kelimeler: Antifibrinolitik ila¢, Kromozomal aberasyon, Genotoksisite

The Evaluation of Genotoxic Effect of 3-methyl-5-(4-carboxycyclohexylmethyl)-
tetrahydro-2H-1,3,5-thiadiazine-2-thione Using Chromosomal Aberration Assay.

Abstract

Tranexamic acid is an important drug with antifibrinolytic activity, which is applied orally, intravenously and by
infusion (but not used topically). In a previous study, twelve tetrahydro-1,3,5- thiadiazine derivatives were
synthesized by Ozcelik et al. (2007) from the amine group of tranexamic acid as a prodrug in order to use
tetrahydrothiadiazine derivatives topically as bleeding blocking and antimicrobial agents. These effects of these
twelve compounds were compared with tranexamic acid. 3-methyl-5-(4-carboxycyclohexylmethyl)-tetrahydro-
2H-1,3,5-thiadiazine-2-thione was determined as the most prominent compound. Therefore, this compound may
be used as a drug to topical use. However, there are some compulsory tests prior to commercialize a drug for
human use. One of them is genotoxicity tests. In this study, genotoxicity of test substance was investigated using
in vitro chromosomal aberration (CA) assay in human peripheral lymphocytes. Lymphocytes obtained from two
healthy young donors were treated with six different concentrations (078; 1,56; 3,13; 6,25; 12,50 and 25,00 pg/mL)
of test substance in culture conditions for 24 and 48 h. A negative, a solvent (PBS+%10 NaOH) and a positive
control (mitomycin-C) were maintained for each treatment. According to test results, 3-methyl-5-(4-
carboxycyclohexylmethyl)-tetrahydro-2H-1,3,5-thiadiazine-2-thione did not affect the frequency of CAs
compared with negative and solvent control at 24 h treatment. At 48 h treatment, although test substance increased
the frequency of CAs in a dose-dependent manner, this increase was not significant compared to negative and
solvent controls (except 25 ug/mL). Data obtained here demonstrated that 3-methyl-5-(4-
carboxycyclohexylmethyl)-tetrahydro-2H-1,3,5-thiadiazine-2-thione did not have genotoxic potential on human
lymphocytes in vitro.

Key words: Antifibrinolytic drug, Chromosomal aberration, Genotoxicity.
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Desipramine, depresyon tedavisinde siklikla kullanilan bir trisiklik antidepresandir. Temel etki mekanizmasi,
monoaminlerin néronal geri alimini inhibe etmektir. Bu ¢alisma desipraminin insan periferal lenfositlerindeki
genotoksik etkilerini kardes kromatit degisimi (KKD) testi ile belirlemek icin planlanmistir. Desiraminin mitotik
indeks (MI) ve repliksayon indeksi (RI) iizerine etkileri de incelenmistir. Bunun i¢in bir erkek ve bir bayan olmak
tizere iki saglikli gen¢ dondrden alinan periferal kan, desipraminin alt1 farkli konsantrasyonu ile (1,50, 3,00, 6,00,
12,00, 18,00 ve 24,00 pg/mL) kiiltiir sartlarinda 24 ve 48 saat muamele edilmistir. Ayrica her deney i¢in bir negatif
ve bir pozitif kontrol (Mitomisin-C) bulundurulmustur. Elde edilen sonuglara gore desipramine KKD frekansini
tiim uygulamalarda doza bagli olarak arttirmistir (24 saatlik uygulamada 1,50 ve 3,00 pg/mL’lik dozlar harig). MI
tim uygulama siirelerinde ve konsantrasyonlarinda énemli diisiis gostermistir. RI higbir uygulamada 6nemli
degisim gostermemistir. Bu sonuglar desipramin’in in vitro insan lenfositlerinde genotoksik olabilecegini
ongormektedir.

Anahtar kelimeler: Antidepresan, Desipramine, Kardes kromatid degisimi

Investigation of Antidepressant Drug Desipramine Genotoxicity In Human Peripheral
Lymphocytes Using Sister Chromatid Exchange Test

Abstract

Desipramine is a tricyclic antidepressant widely used for treatment of depression. Its mechanism of action is mainly
the inhibition of the neuronal recapture of monoamines. The present study was planned to determine the genotoxic
effects of desipramine in human peripheral blood lymphocytes using sister chromatid exchange (SCE) test. Effects
of desipramine on mitotic index (MI) and replication index (RI) were also investigated. For this purpose, peripheral
blood obtained from two healthy young donors, a man and a woman, was treated with six different concentrations
(1,50; 3,00; 6,00; 12,00; 18,00 and 24,00 ng/mL) of desipramine in culture conditions for 24 and 48 h. A negative
and a positive control (mitomycin-C) were also present for each treatment. The results observed here showed that
desipramine increased the SCEs compared to control at all treatments in a dose-dependent manner (except 1,50
and 3,00 pg/mL for 24 h). MI significantly decreased at all treatment periods and concentrations (except 1,50
pug/mL for 48h). RI was not affected by desipramine at all treatments. These results suggest that desipramine may
have genotoxic potential on human lymphocytes in vitro.

Key words: Antidepresan ilag, Desipramine, Kardes kromatit degisimi
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Nannosplax nehringi (Satunin, 1898)’ de Karyolojik Polimorfizmin Allozim
Varyasyonlarina Etkisi (Rodentia: Spalacidae)
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Ozet

I¢ Anadolu bélgesinin Ankara ve Yozgat illerinde yay1lis gdsteren Nannospalax nehringi (Satunin, 1898) tiirlerine
ait 20 ornek allozim (a-Gpdh, Ldh, Mdh, Es) 6zellikleri bakimindan analiz edilmistir. Allozim 6zelliklerine gore
her bir il ayr1 populasyonlar olarak incelenmis ve esteraz enzimi polimorfik dzellikte bulunmustur. I¢ Anadolu
boélgesinde Kizilirmak nehrinin olusturdugu yay ile 2n = 54 ve 2n = 60 degerlerine sahip iki kromozomal forma
ayrilan drneklerde, kromozomal polimorfizme bagli allozim varyasyonlarinin olmadigi tespit edilmistir.

Anahtar Kelimeler : Nannospalax nehringi, Allozim, Genetik ¢esitlilik, i¢ Anadolu

The Effect of Karyological on Allozyme Variations in Nannospalax nehringi (Satunin,
1898) in Central Anatolia (Rodentia:Spalacidae)

Abstract

The 20 specimens belonging to Nannospalax nehringi (Satunin, 1898) collected from Ankara and Yozgat were
analyzed in terms of allozyme (a-Gpdh, Ldh, Mdh, Es). All cities were analyzed as separate population by
allozyme and It was determined that esterase enzyme has polymorphic chatacteristic. Specimens were separated
as The Middle Kizilirmak Basin of Central Anatolia and specimens which have two different chromosomes forms
as 2n=54 ve 2n = 60. It was determined that there is no allozim variation because of chromosomal polymorphism.

Key words: Nannospalax nehringi, Allozyme, Genetic diversity, Central Anatolia
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Tiirk Populasyonunda Ankilozan Spondilit icin Interlokin 23 Reseptér Polimorfizminin
Genotiplenmesi ve Analizi
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Ozet

Ankilozan spondilit (AS) kronik ve inflamatuar bir hastaliktir. Tek Niikleotid Polimorfizmi (SNP) insan
genomunda yiiksek siklikta goriilen tek baz degisimleri olup; hastaliga yatkinlik ve hastaliklarin tanisinda
yararlanilan 6nemli molekiiler belirteclerdir. Farkli toplumlarda yapilan ¢aligmalarda AS hastalik riski ve bazi
SNP’ler iligkilendirilmistir. Tiirk toplumunda etkileri heniiz degerlendirilmemis olan bu SNP’lerin ¢alisilmasi, AS
tanisinin erken donemde ve omurga deformasyonu gerceklesmeden konulmasina katki sunacaktir. Yapilan bu
caligmada farkli toplumlarda AS riski ile iligkilendirilen ve interlokin 23 reseptor (IL23R) gen bdlgesinde yer alan
3 SNP’nin (rs10489629, rs11209026 ve rs1343151) Tiirk toplumunda genetik risk yatkinligini belirlemek amaci
ile genotiplenmesi ve analizi gergeklestirilmistir. Bu caligma Modifiye New York kriterlerine gore kesin AS tanist
konulan 100 hasta ve 101 kontrol ile yapilmigtir. SNP’ler iPlex® ydntemi ile genotiplenmistir. Calismada elde
edilen veriler Ki-kare, Fischer’in kesinlik testi ve lojistik regresyon analizi ile degerlendirilmistir (p<0.5, OR>1).
Bu ¢aligmada rs10489629 polimorfizmi i¢in G allelinin OR degeri 0.85 (%95CI=0.57-1.28) ve p degeri 0.447,
rs11209026 polimorfizmi igin A allelinin OR degeri 1.61 (%95CI=0.68-3.82) ve p degeri 0.276, rs1343151
polimorfizmi igin T allelinin OR degeri 0.92 (%95CI=0.60-1.42) ve p degeri 0.704 olarak tespit edilmistir. Bu
calisma ile Tirk toplumunda AS ile IL23R gen boélgesinde yer alan rs10489629, rs11209026 ve rs1343151
SNP’leri arasinda risk iligkisi bulunmadig gosterilmistir.

(Bu arastirma Yildiz Teknik Universitesi Bilimsel Arastirma Projeleri Koordinatorliigii tarafindan desteklenmistir.
Proje No: 2014-07-04-DOP01)
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Genotyping and Analysis of Interleukin 23 Receptor Polymorphism for Ankylosing
Spondylitis in Turkish Population

Abstract

Ankylosing spondylitis (AS) is a chronic and inflammatory disease. Single Nucleotide Polymorphisms (SNP) are
single base changes frequently observed in human genome and they are important molecular indicators used for
disease susceptibility and disease diagnosis. In studies carried out on different populations, disease risk and some
SNPs are associated. Research on these SNPs, the effects of which haven’t evaluated in Turkish society yet, will
make contributions to early diagnosis of the disease before the spine deformation occurs. In this study, genotyping
and analysis study of 3 SNPs (rs10489629, rs11209026 and rs1343151) located in interleukin 23 receptor (IL23R)
gene loci, associated with AS risk in different populations, was carried out to determine the genetic risk
susceptibility in Turkish population. This study was carried out with 100 patients who were diagnosed with AS
according to Modified New York criteria and 101 controls. SNPs were genotyped by iPlex® method. Data obtained
in the study were evaluated using Chi-square, Fischer’s exact test and logistic regression analysis (p<0.5, OR>1).
In this study, it was determined that OR value of G allele for rs10489629 polymorphism was 0.85 (%95CI=0.57-
1.28) and p value was 0.447, OR value of A allele for rs11209026 polymorphism was 1.61 (%95CI=0.68-3.82)
and p value was 0.276, OR value of T allele for rs1343151 polymorphism was 0.92 (%95CI=0.60-1.42) and p
value was 0.704. With this study, it was demonstrated that there were no risk association between AS and
rs10489629, rs11209026, rs1343151 SNPs located in IL23R gene loci in Turkish population.

(This research has been funded by the Yildiz Technical University Scientific Research Projects Coordination
Department. Project No: 2014-07-04-DOP01)

Keywords: Ankylosing Spondylitis, Single Nucleotide Polymorphism, Genotyping, Risk of Association

101


mailto:ekremakbulut@gmail.com

Mastitisli Siitten izole Edilen Koagiilaz Negatif Staphylococcus Izolatlerinin PCR
Cogaltilmis groEL(HSP60) Geninin RFLP Analizi ile Hizh Identifikasyonu
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Ozet

Aragtirmacilar, mastitis kontrolii uygulanmasi i¢in siit 6rneklerinin mikrobiyolojik incelemesinin gerekli oldugunu
konusunda fikir birligindelerdir. CNS enfeksiyonu meme dokusuna zarar verebilir ve siit iiretiminin azalmasina
yol agar. Laktasyon enesnasinda siittleki somatik hiicrelerin sayisinin (SCC) artmasi ile birlikte olarak siit verimi
azalir ve {riin ekonomik kayba ugrar. Ayrica , Siit Kiltir Raporlarma gére CNS tiirleri daha o6nce
diisiintildiigiinden daha fazla patojeniteye sahip olabilir. Bundan dolayt CNS izolatlarinin tiir diizeyinde
identifikasyonu 6nemlidir. Bu c¢alismanin amaci, hayvan kokenli Koagulaz Negatif Staphlococcus (CNS) larini
GroEL geninin restriksiyon par¢a uzunluk polimorfizmi (RFLP-PCR) teknigi ile degerlendirmektir.Bu nedenle 47
CNS tiirii 6nce API Staph test kit ile identifiye edilerek belirlenen 20 izolatin genotipik karakterizasyonu
groEL(HSP60) Geninin RFLP Analizi ile yapilmistir. En ¢ok rastlanan CNS tiirleri Staphylococcus epidermidis
21(44,7%), Staphylococcus haemolyticus 11 (23,4%) ve Staphylococcus xylosus 7 (14,9%) olarak saptanmustir.
PCR-RFLP profillerine gore 5 different tiir identifiye edilmistir (Staphylococcus cohnii, Staphylococcus
epidermidis, Staphylococcus haemolyticus,Staphylococcus hyicus and Staphylococcus xylosus). Sonug olarak,
groEL(HSP60) Geninin RFLP Analizi CNS izolatlarinin molekiiler identifikasyonunda o6nemli bir potansiyele
sahiptir.Ancak hayvansal patojenlerin identifikasyonu igin ticari sistemler dizayn edilmemistir. Bu yontem
hayvansal orjinli CNS lerin identifikasyonu i¢in gelistirilebilir.

Anahtar Kelimeler: Coagulase Negative Staphlococcus (CNS), groEL gene, PCR-RFLP, bovine subclinic
mastitis.

Rapid Identification of Coagulase Negative Staphylococcus isolates from Mastitic milk
by RFLP Analysis of PCR-Amplified groEL Gene (HSP60)

Abstract

Researchers are generally in agreement that microbiological examination of milk samples is vital for
implementation of effective mastitis control. CNS infection can damage udder tissue and lead to decreased milk
production. In lactation, CNS infection is associated with an increased milk somatic cell count (SCC), which can
result in economic losses and decreased milk production. Also according to Interpreting Milk Culture Reports,
some CNS species may be more pathogenic than previously thought.. Thus, CNS identification at the species level
is important. The aim of this study was to evaluate of reliability the technique of restriction fragment length
polymorphism (RFLP-PCR) of groEL gene for Coagulase Negative Staphlococcus (CNS) of animal origin. Fort
this reason, 47 CNS species were identified by the API Staph test kit. Genotypic characterization, based on RFLP-
PCR of the groEL gene, was performed on 20 CNS isolates. The most commonly identified CNS species were
Staphylococcus epidermidis 21(44,7%) and Staphylococcus haemolyticus 11 (23,4%) followed by Staphylococcus
xylosus 7 (14,9%). Acording to PCR-RFLP profiles, 5 different species were identified: Staphylococcus cohnii,
Staphylococcus epidermidis, Staphylococcus haemolyticus, ,Staphylococcus hyicus and Staphylococcus xylosus.
In conclusion, PCR-RFLP of the groEL gene is a potentially precius assay for accurate molecular identification of
CNS species. However most of the commercial identification sistems are nat disigned to identify veterinary
pathogen. This method must be developed for CNS of animal origin.

Keywords: Coagulase Negative Staphlococcus (CNS), groEL gene, PCR-RFLP, bovine subclinic mastitis

102


mailto:eozelgunes@gmail.com

Bazi Fizyolojik Kosullarin Chromohalobacter sp. izolatinin 3-Aminolevulinik Asit Dehidrataz
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Ozet

Tuzcul ortamlar siklikla endiistriyel ve tarimsal aktiviteler sonucunda agir metaller ile kontamine olmaktadir. Agir
metaller toksik etkiye sahiptirler ve besin zinciri ile canlilarda birikime ugramalari ciddi ekolojik ve saglk
problemlerine yol agtiklari i¢in agir metaller nemli ¢evresel bir problemdir. Kursun endiistride en ¢ok kullanilan
metal olup hemen hemen diinyanin her yerinde kursun kirliligi 6nemli bir problemdir.5-Aminolevulinik asit
dehidrataz (ALAD; E.C. 4.2.1.24) bir metaloproteindir ve hem sentezinde kritik bir rol oynar. 3-Aminolevulinik
asit dehidratazin kursun ile seg¢ici inhibisyonu, kimyasal kirliligin 6nemli bir biyolojik belirleyicisidir. Bu
calismada kursun ve diger agir metaller igcin ALAD enziminin biyomarkir olarak kullanilip kullanilamayacaginin
belirlemek i¢in bazi agir metallerin Chromohalobacter sp. izolatinda ALAD enzim aktivitesi iizerine olan etkisi
calistlmistir. Bu ¢caligmada ALAD enzim aktivitesi spektrofotometrik yontem kullanilmistir. Calisma sonuglarina
gore; Kursun Chromohalobacter sp. izolatinda ALAD enzim aktivitesini olumsusuz etkilemistir. .ALAD enzim
aktivitesini Pb(NOs)2 %15, ZnSO4 %38, MnCl; %54, CoCl; %36, FeSO4 %15, Ni(NOs3)2’yi %52 oranlarinda
inhibe etmistir. lging olarak MnSO,4 enzim akitivitesini 8% oraninda arttirmistir. Bu ¢alismada, ALAD enzim
aktivitesi pH 3 ile 11 arasinda olup, optimum pH 5 ve sicaklik 20 ve 37 °C arasinda saptanmistir.

Anahtar Kelimeler: ALAD, Chromohalobacter sp., Agir Metal, Kursun

Determination of the Effect of Some Physiological Conditions on Chromohalobacter sp. isolate's
d-Aminolevulinic Acide Dehydratase (ALAD)

Abstract

Saline environments are frequently contaminated with heavy metals as a result of industrial or agricultural
activities. Heavy-metal pollution represents an important environmental problem due to the toxic effects and their
accumulation throughout the food chain leads to serious ecological and health problems. Lead (Pb) is one of the
most widely used metals in industries and almost in all over the world exposure to Pb continues to be a common
problem. 3-Aminolevulinic acide dehydratase (ALAD; E.C. 4.2.1.24) is a metalloprotein and plays a crucial role
in heme synthesis. The inhibition of the enzyme &-aminolevulinic acid dehydratase is recognized as a useful
biomarker of Pb exposure and effect, both in humans and other animal species. Selective inhibition of 8-
Aminolevulinic acid dehydratase with lead is an important biological marker of chemical contamination. In this
study the effects of some heavy metals on ALADs activity of Chromohalobacter sp. isolates has been studied in
order to determine whether their ALADSs could be used as biosensor for lead and other heavy metals contamination.
In this study, spektrofotometric method was used to determine ALAD activity.According to the results, Pb
negatively effected ALADs activity of Chromohalobacter sp. isolates. Some heavy metals inhibited its activity
ratio of Pb(NQO3)2 %15, ZnSO4 %38, MnCl, %54, CoCl; %36, FeSO4 %15, Ni(NO3), %52. Surprisingly, MnSO4
increased its activity up to 8%. In present study, ALAD activity was observed at pH between 3 and 11, optimum
pH was found to be 5 and it was observed that ALAD has an optimal temperature between 20 and 37 °C

Keywords: ALAD, Chromohalobacter sp., Heavy metal, Lead
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Hafiza, Uzerindeki Etkileri

Emel Aydin %, Eyiip Bager!, Lucian Hritcu?, Marius Mihasan?

! Firat UniversitesiﬂFen Fakiiltesi Biyoloji Boliimii, Elaz1g
2 Alexandru Ioan Cuza Universitesi Biyoloji Béliimii, Iasi, Romanya

eaydin@firat.edu.tr

Ozet

Pimpinella (Apiaceae) yaklagik 150 tiiri bulunan bir iiyedir. Bu cins, P. peregrina tiirii de bunlar arasinda olmak
tizere Tirkiye’de 23 tiir ile temsil edilmektedir.. Bu cinse ait tiirler Anadolu’da gelencksel olarak aperitif,
sakinlestirici ve diiiretik olarak kullanilmaktadirlar. Caligmanin amaci geleneksel tipta bir¢cok kullanim alani
bulunan bu cinsin P. peregrina tiiriine ait ugucu yagin scopolamine ile olusturulan Alzheimer modelinde spatial
hafiza tizerindeki etkilerinin arastirilmasidir. Scopolamine, amneziye neden oldugu bilinen ve Alzheimer hastaligt
rat modelinde siklikla kullanilan farmakolojik bir ajandir_Bu amagla adi gegen ugucu yag (%1 ve %3) deney
hayvanlarma 21 giin siire ile solunumla uygulanmis ve bu siire sonunda davranis testleri yapilmigtir. Bu testler Y -
labirenti ve radyal-kol labirenti testleridir. Bu testlerin ardindan ratlar 6tanazi edilmislerdir. Ratlarin hipokampiis
beyin homojenatlarinda oksidatif stres markorleri degerlendirilmistir. Scopolamine uygulanan ratlarda
indirgenmis glutatyon (GSH) ve siiperoksit dismutaz (SOD) miktarinda ve ayrica katalaz ve glutatyon peroksidaz
(GPX) spesifik aktivitelerinde onemli derecede azalma goriiliirken asetilkolinesteraz (AChE) aktivitesinde ve
malondialdehit (MDA) ve protein karbonil seviyelerinde artis gozlenmistir. P. peregrina ugucu yagi indirgenmis
GSH, SOD, CAT ve GPX spesifik aktivitelerinde artiga, AChE spesifik aktivitesinde ve MDA ve protein karbonil
seviyelerinde diistise neden olmustur. Ayrica, P. peregrina ugucu yagi uygulanan ratlarda DNA fragmantasyonu
goriilmemis olup ugucu yagin antiapoptotik aktiviteye sahip olabilecegini diisiindiirmektedir. Boylece, elde
ettigimiz sonuglar P. peregrina ugucu yagi uygulamasimin (belirtilen siire ve dozajda) rat hipokampiisiinde
oksidatif stresi azaltarak scopolamine ile olusturulan spatial hafiza bozuklugunu iyilestirdigini gostermektedir.

Anahtar Kelimeler: Pimpinella peregrina ugucu yagi, Spatial hafiza, Oksidatif stres, Alzheimer hastaligi

The Effects of Pimpinella peregrina Essential Oil on Memory, Depression and Anxiety
on Scopolamine-induced Alzheimer’s Disease

Abstract

Pimpinella (Apiaceae) is a member comprising approximately 150 species. This species is represented by 23
species in Turkey including Pimpinella peregrine.. The species of this genus are used as appetizers, tranquillizers,
and diuretics traditionally in Anatolia. The aim of the study is to research the effects of P. peregrina essential oil,
having a variety of area of use in traditional medicine, on spatial memory on scopolamine induced Alzheimer’s
model. Scopolamine is an agent causing amnesia and frequently used for Alzheimer disease rat model. For this
purpose, indicated essential oil (1% and 3%) was exposed to laboratory animals by inhalation for 21 days and
subsequently behavioral tests (Y-maze and radial-arm maze tests) were carried out. Then, rats were euthanized.
Oxidative stress markers were assessed on hipokampus brain homogenates of rats. In scopolamine-treated rats a
significant decrease of reduced glutathione (GSH), superoxide dismutase (SOD), catalase and glutathione
peroxidase (GPX) specific activities showed while an increase of acetylcholinesterase (AChE) activity and
malondialdehyde (MDA) and protein carbonyl levels appeared. P. peregrina essential oil caused a significant
increase on GSH, SOD, CAT and GPX specific activities, decrease on AChE specific activity, MDA and protein
carbonyl levels. Also, DNA fragmentation was not observed in the P. peregrina essential oil treated-rats,
suggesting antiapoptotic activity of the essential oil. Therefore, exposure to P. peregrina essential oil (indicated
time and dosage) ameliorates scopolamine-induced spatial memory impairment by attenuation of the oxidative
stress in rat hippocampus.

Key Words: Pimpinella peregrina essential oil, Spatial memory, Oxidative stress, Alzheimer’s disease
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Farkl Ureme Kosullariin Fusarium culmorum’da tri4 Gen Anlatimi Uzerine Etkisi
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Ozet

Fitopatojenlerden Fusarium culmorum ekin kalitesinde azalma, {iriin kayiplari ve mikotoksin kontaminasyonu ile
sonuglanan yikici hastaliklara neden olmaktadir. Deoksinivalenol (DON) hastalikli tahillarda bulunan en yaygin
F. culmorum mikotoksinidir. DON iiretiminden tri5 gen kiimesindeki 12 gen sorumluyken, tri4 gen anlatimi DON
tiretiminde esansiyeldir. Caligmada, F. culmorum F15 izolatinda farkli tireme kosullarinin tri4 gen anlatimi, dolayh
olarak da, DON iiretimine etkisi arastirtldi. Kontrol grubu PDA besi ortaminda (pH 5.6) 25°C’de iretildi.
Sicakligin etkisi, 8°C ve 15°C uygulamas: ile arastirildi. 25°C’de iretilen kiiltiirlerde pH’ nin etkisi, pH 3.0 ve
7.0’de incelendi. Bir diger degisken olarak ortama 0.5 mM H>0; eklendi. Gen anlatimi analizi Sybr Green I temelli
olarak gergeklestirildi. Total RNA molekiilleri yiiksek kalite (Azso280= 1.9-2.0) ve miktarda (2-3pg/pl) izole edildi.
Gergek zamanli polimeraz zincir reaksiyonunda (qPZR) f-tubulin i¢ kontrol olarak kullanildi. Standartlar dort
logaritmik fazdan (1:4:16:64) olusturuldu ve mutlak kantitasyon degerleri kaydedildi. tri4 anlatimi1 pH 3.0°da
iiretilen F15 izolat1 disinda tiim gruplarda saptandi. ACT degerleri 22.26+1.14 - 26.8444.79 arasinda hesaplandi.
Deney setlerine ait tri4 anlatimi seviyesinin kontrol grubuna gore daha diisiik oldugu goriildii. AACT degerlerinin
1.62E-03 ile 0.7088 arasinda oldugu belirlendi. En yiiksek tri4 gen anlatimi kontrol grubunda kaydedilirken en
diisik gen anlatimi 15°C ve pH 5.6 kosulunda saptandi. Elde edilen veriler aym zamanda RT-PZR (ters
transkripsiyon PZR) ile de dogrulandi. Veriler tri4 geninin laboratuvarda standart tireme kosullarinda bile etkin
olarak anlatim yaptigini gostermesi bakimindan onemlidir. Tarladaki ekinlerde ya da toplanan mahsulde gen
anlatim temelli mikotoksin analizi i¢in kit gelistirilmesi gerekliligi tartisilmalidir.

Anahtar Kelimeler: Fusarium culmorum, gercek zamanl PZR, tri4 gen anlatinu

Effects of Different Growth Conditions on tri4 Gene Expression in Fusarium culmorum

Abstract

Fusarium culmorum of phytopathogens cause destructive diseases resulted in reduction in crop quality, yield loses
and mycotoxin contamination. Deoxynivalanol (DON) is the most prevalent F. culmorum mycotoxin found in
diseased cereals. Whereas 12 genes in tri5 gene cluster are responsible for DON production, tri4 gene expression
is essential in production. In this study, effects of different growth conditions on tri4 gene expression, indirectly
on DON production, in F. culmorum F15 isolate were investigated. Control group was grown on PDA medium
(pH 5.6) at 25°C. Effect of temperature was tested by application at 8°C and 15°C. The effect of pH on cultures
grown at 25°C was investigated with pH 3.0 and 7.0. 0.5 mM H»0, was added as another factor. Gene expression
analysis was carried out based on Sybr Green I. High quality (Azsozgo= 1.9-2.0) and quantity (2-3pg/ul) of total
RNA molecules were isolated. S-tubulin was used as internal control in real time polymerase chain reaction
(gPCR). Standards were conducted on four logarithmic phases (1:4:16:64) and absolute quantification values were
recorded. tri4 gene expression was detected in all groups except F15 isolate grown on pH 3.0. ACT values were
calculated as 22.26+1.14 - 26.84+4.79. It was shown that tri4 expression level of experiment sets were lower than
control group. It was determined that AACT values were in range of 1.62E-03 and 0.7088. While maximum tri4
gene expression was recorded in control group, minimum gene expression was detected in pH 5.6 and at 15°C.
Findings were also verified by RT-PCR (reverse transcription PCR). Findings are important revealing that tri4
gene is effectively expressed even in standard growth conditions at laboratory. Requirement of kit development
for mycotoxin analysis based on gene expression in field or harvested crops have to be discussed.

Keywords: Fusarium culmorum, real time PCR, tri4 gene expression
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Bitki Patojeni Fusarium Tiirlerinin Tanmisinda Amplifiye Edilmis Karakterize Dizi
Bolgesi Markirlarinin Kullanim
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Fusarium cinsi {irlin kayiplarina yol agan bitki patojeni tiirler igerir. Bu mantar tiirlerinin tanis1 hastalikla miicadele
stratejilerinde kritiktir. Tiire-6zgli primerlerle elde edilen polimeraz zincir reaksiyonu (PZR) friinleri gibi
molekiiler ve morfolojik karakterler Fusarium tiirlerinin tanisinda kullanilabilir. Amplifiye edilmis karakterize
dizi bolgesi (SCAR) markirlart tiire 6zgli primer tasariminda gereklidir. SCAR markirlar1 siklikla rasgele
¢ogaltilmig polimorfik DNA (RAPD) temelli PZR iiriinlerinden gelistirilirler. Giincel olarak sadece F.
graminearum ve F. culmorum tiirlerinin tanis1 i¢in 10°dan fazla SCAR markir1 gelistirilmistir ve bunlardan doérda
(UBC85F/R410/Fg16F/R ve OPT18F/R470/FCO1F/R) basarili bir sekilde kullanmilmaktadir. Biz, sirasiyla, F.
graminearum ve F. culmorum tiirlerine 6zgiin en yaygin dort markirin, UBC85410/Fg16 ve OPT18470/Fc01’in
kullanim etkinligini inceledik. Bu tiire-6zgii markirlar tasarlandiklar1 giinden beri toplamda 480 defa yayinlarda
kullanildi. Bu markirlar son bes yilda 111 yayinda kullanildi. Bu arastirma rapor verilere gore, siklikla Amerika,
Asya ve Avrupa kitalarindaki iilkelerden koken alan 1000°den fazla Fusarium izolati basarili bir sekilde tiir
diizeyinde tanimlanmustir. Bildigimiz kadariyla bazi arastirmalarda Nepal ve Tiirkiye kokenli Fusarium izolatlari
bu markirlarla karakterize edilememistir. Bu yanlis pozitif morfolojik tanidan kaynaklanabilir. Ayrica, bunlar bu
marker bolgelerini tasimayan ya da nukleotid dizilimi degisik olarak bu dizileri tasiyan F. graminearum tiir
kompleksi tiirlerine ait olabilir. Ancak, bu SCAR markirt temelli tiire-6zgili primerlerin toplam basar1 yaklasik
%99’ dur. Ayrica, markir kullanimi fungal izolasyona ihtiyag duymayan in planta ¢aligmalara uyarlanmigtir. SCAR
markir temelli tiire-6zgii primerlerin gelecekte de siklikla kullanilacagi goriinmektedir.

Anahtar Kelimeler: Amplifiye edilmis karakterize dizi bélgesi, Fusarium tiirleri, tiir tanisi

Sequence Characterized Amplified Region Marker Usage in Identification of
Phytopathogenic Fusarium species

Abstract

Fusarium genus includes phytopathogenic species causing yield loses. Identification of these fungal species is
crucial in disease management strategies. Both morphological and molecular characters, such as polymerase chain
reaction (PCR) products obtained by species-specific primers can be used for identification of Fusarium species.
Sequence characterized amplified regions (SCAR) markers are necessary for designing species-specific primers.
SCAR markers are often based on random amplified polymorphic DNA (RAPD)-based PCR products. Currently,
more than 10 SCAR markers have been developed in order to identify just for F. graminearum and F. culmorum
species and four of them (UBC85F/R410/Fg16F/R and OPT18F/Ra470/FC01F/R) are successfully used. Here, we
analyzed the usage efficiency of four most common SCAR markers, UBC85410/Fg16 and OPT18470/Fc01, specific
for F. graminearum and F. culmorum, respectively. From the date that they were designed, these species-specific
primers have been used totally 480 times in publications. During the last five years they have been used in 111
publications. According to the data reported from these investigations, more than 1000 Fusarium isolates
originating from most commonly from countries of America, Asia and Europe have been successfully identified
at species level. To our knowledge Fusarium isolates e.g. from Nepal and Turkey could not be characterized by
these markers in several investigations. The reason might be false positive morphological identification. Besides
they could belong to a species of F. graminearum species complex, which possess these marker regions with
altered nucleotide sequence or do not possess the regions. However, the total success of these species-specific
primers based on SCAR markers is approximately 99%. Moreover, markers’ usage have been adopted to in planta
identification studies, which do not need to fungal isolation. It seems that species-specific primers based on SCAR
markers will be used even more often in Fusarium characterization in future.

Keywords: Fusarium species, sequence characterized amplified region, species identification
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K7 ve K15 Kumarin Tiirevlerinin Bacteroides firagilis'in D-Laktat Dehidrogenaz
Uzerine Olan Etkilerinin In silico ve Spektral Analizi
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Ozet

Kanser diinya {izerinde en ¢ok 6liime sebep olan hastaliktir. Kemoterapide kullanilmak iizere yeni bilesiklerin
tespit edilmesi yapilan 6nemli ¢aligmalar arasindadir. Son ¢alismalar Bacteroides fragilis’in enterotoksijenik
sugsunun kolon kanseri ile iligkili oldugunu gostermektedir. Bacteroides fragilis insan kolon florasinda bulunan
anaerobik bir bakteridir. Bacteroides fragilis’in (BfD-LDH) D-laktat dehidrogenazi, D-laktatin piruvata
oksidasyonunu katalize eden anahtar bir enzimdir ve anaerobik glikolizin dnemli kontrol noktasini diizenler. Bu
calismada, enzim potansiyel ilag tasarim c¢alismalar i¢in hedeflenmistir. Kumarinler dogal olarak bulunabilen ve
anti-enflamatuar, anti-kanser ve pihtilasma onleme gibi genis biyolojik aktivite yelpazesi olan bilesiklerdir. Bu
¢alismada, 6nceden sentezlenmis olan K7 ve K15 kumarin tiirevlerinin Bacteroides fragilis’in D-LDH enzimi
iizerine olan inhibitdr aktiviteleri spektral veriler ile onaylanmistir. K7 kumarin tiirevi i¢in 1Cso degeri 6.281uM
olarak bulunmustur. Fakat K15 50 uM konsantrasyonda aktivite géstermemistir. In silico analiz igin kumarin
tirevlerinin kimyasal yapilarit ChemDraw V10 programu ile ¢izilmis ve konformasyonlari MarvinSketch V6.2
programu ile tespit edilmistir. Bu kumarin tiirevlerinin docking ¢alismalari Glide Docking (Schrodinger-Small
Molecule Discovery Suit 2014-3) ve Molegro Virtual Docker programlari kullanilarak gergeklestirilmistir. Yapilan
¢alismalar sonucunda her iki kumarinin de aktif bolge rezidiileri ile etkilestigi ve H-bag1 yaptig1 gosterilmistir.

Anahtar Kelimeler: Bacteroides fragilis, D- Laktat dehidrogenaz, Docking, Kolon kanseri, Kumarin

In silico and spectral analysis of effects of Cumarin K7 and Coumarin K15 on D-Lactate
dehydrogenase from Bacteroides fragilis

Abstract

Colorectal cancer is common worldwide. It is a treatment used for cancer chemotherapy and recent studies showed
that enterotoxigenic strains of Bacteroides fragilis are associated with colon cancer and Bacteroides fragilis is an
anaerobic bacteria in the human colon flora. D-lactate dehydrogenase in Bacteroides fragilis (BfD-LDH) is one
of the key enzyme that catalyzes the oxidation of D-lactate to pyruvate and arranges a important checkpoint of
anaerobic glycolysis?®®. In this study, the enzyme was choosen as a target for drug design studies. Coumarins are
inherently a wide range of biological activities such as anti-inflammatory, anticancer and anticoagulant effects*.
In this study, two coumarin derivatives K7; 4-(3,4-dimethoxyphenyl)-7,8-dihydroxy-2H-chromen-2-one and K15;
3-(phenyldiazenyl)-4-hydroxy-2H-chromen-2-one have been synthesized and confirmed on the basis of their
spectral data in order to evaluate them as potential Bacteroides fragilis D-lactate dehydrogenase (BfD-LDH)
inhibitors. They were examined for the first time for their inhibitory effect on Bacteroides fragilis D-lactate
dehydrogenase (BfD-LDH), by using pyruvate as substrate. 1Cso value was found for K7 as 6.281um but K15
showed no activity at 50 pM concentration. Coumarins were drawn and conformations were revealed by
ChemDraw v10 and MarvinSketch v6.2 programs respectively for in silico analysis. Docking of the coumarins
were performed by using Glide Docking (Schrodinger-Small Molecule Discovery Suit 2014-3) and Molegro
Virtual Docker programs. As a result of docking study, interaction with active site residues and H-bond formation
was shown for both chemicals.

Keywords: Bacteroides fragilis, Colon cancer, Coumarin, D-Lactate dehydrogenase, Docking
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Klinik Pseudomonas aeruginosa Suslarinda Metallo-p-laktamaz Diren¢ Gen
Tasiyicihiginin Arastirilmasi
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Ozet

Metallo-B-laktamazlar (MBL), B sinifi B-laktamazlardir ve IMP (Imipenemase), VIM (Verona integron-encoded
MBL) ve NDM (New Delhi MBL) olmak iizere 3 temel grubu vardir. MBL’ler diger B-laktamaz’lardan farkli
olarak aktif bolgelerinde ¢inko bulunduran enzimlerdir. Bugiine kadar literatiirde IMP’nin 51, NDM’nin 16,
VIM’in 46 aleli mevcuttur. Klinik Pseudomonas aeruginosa (P. aeruginosa) suslart MBL’ler i¢in potansiyel
mikroorganizmalardir. Bu amagla Erciyes Universitesi, T1p Fakiiltesi’nde izole edilen 91 adet P. aeruginosa klinik
susundan IMP, VIM, NDM direng¢ genlerinin tasiyiciligt PZR yontemi ile aragtirtlmistir. On dort susun IMP i¢in
pozitif, 60 susun NDM icin pozitif ve 3 susun ise VIM igin pozitif oldugu tespit edilmistir. Diren¢ genlerinin
birlikte bulunma oranlar1 incelendiginde, 11 susun blanpm Ve blame genlerini, 2 susun da blanom ve blavim
genlerini birlikte bulundurdugu belirlenmistir. Tespit edilen tim direng genleri pGEM-T easy vektortiine
klonlanmast ve baz dizin analizlerinin belirlenmesi c¢alismalar1 devam etmektedir. Bu proje Recep Tayyip
ERDOGAN Universitesi BAP-2014.102.03.03 nolu proje ile desteklenmektedir.

Anahtar Kelimeler: Metallo-B-laktamazlar, blawe, blanowm, blavim, Pseudomonas aeruginosa

Investigation of Metallo-p-lactamase Genes in Clinical Isolates of Pseudomonas
aeruginosa

Abstract

Metallo-B-lactamases (MBL) are grouped in Class B B-lactamases are and this class includes three major groups
such as IMP (Imipenemase), VIM (Verona integron-encoded MBL) and NDM (New Delhi MBL). MBL are
enzymes which contain zinc in their active sites and because of these reason, they are different from the other
classes of B-lactamases. Up to now, there are 51 variants for IMP, 16 variants for NDM and 46 variants for VIM
in the literature. Clinical isolates of Pseudomonas aeruginosa (P. aeruginosa) are the potential microorganisms
for MBL genes. For this reason, the carriage of blayve, blanowm, blavim-type metallo-B-lactamase resistance genes
in 91 clinical isolates of P. aeruginosa obtained from Erciyes University, Faculty of Medicine was investigated by
PCR method. Resistance genes were detected in 14 strains for IMP, 60 strains for NDM and 3 strains for VIM. In
combination, blanom and blayve were found together in 11 strains and blanom and blavim was determined together
in two strains. We have ongoing studies to determine the nucleotide sequences of amplified resistance genes. This
project has been supported by the project from Recep Tayyip Erdogan University (BAP-2014.102.03.03).

Keywords: Metallo-B-lactamases, blaiwe, blanowm, blavim, Pseudomonas aeruginosa
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Ozet

Pseudomonas aeruginosa (P. aeruginosa) son yillarda artan insidansi, tirettigi viriilans faktorlerinin gesitliligi ve
stirekli yiikselen antibiyotik direng oranlariyla sik rastlanan, mortalite ve morbiditesi yiiksek, tedavisi gii¢ hastane
enfeksiyonlarmin en donemli nedenlerinden biridir. Birgok antibiyotige dogal direngli olmasi ve son yillarda
tedavide kullanilabilecek tiim antibiyotiklere direngli (panrezistan) kokenlerin belirmeye baslamasi, hastane
enfeksiyonlarinda en 6nemli bakterilerden biri olmasinda etken olmustur. Son yillarda kesfedilen ve transfer
edilebilir B simifi B-laktamazi olan New Delhi Metallo-p-laktamaz (NDM-BL), diinya ¢apinda biiyliyen bir
tehdittir. Bugiine kadar literatiirde farkli patojen mikroorganizmalarda 16 varyanti tanimlanirken, NDM-BL-6 aleli
P. aeruginosa’da Diinya’da hig tespit edilmemistir. Bu calismada, Recep Tayyip Erdogan Universitesi, Egitim
Arastirma Hastanesinde klinik P. aeruginosa suslar1 ve hem VITEK 2 otomatize sistem hem de 16S rDNA dizisi
kullamlarak tanimlandi. izole edilen suslarin antibiyotik duyarlilik testi yapildi ve NDM direng genlerinin
tastyiciligt PZR yontemi ile arastirildi. Bir susda diinyada heniiz kaydi olmayan ve bir ilk olan NDM-6 tasiyiciligi
tespit edilmistir. Calisma Recep Tayyip Erdogan Universitesi (BAP-2014.102.03.03) tarafindan desteklenmistir.

Anahtar Kelimeler: Metallo-p-laktamaz, NDM-6, Pseudomonas aeruginosa

The First Identification of New Delhi Metallo-p-lactamase 6 allele (blanom-6) in Clinical
Isolates of Pseudomonas aeruginosa

Abstract

Recently, it has been an increasing in the incidence, variety of its virulence factors, antibiotic resistance rates,
mortality and morbidity of Pseudomonas aeruginosa. It has a high treatment for nosocomial infections. It is
naturally resistant to many antibiotics and it showes resistant to all used antibiotics in therapy (panrezistant) in
recent years. This makes it one of the most important factors in bacterial infection in hospitals. It was discovered
a new kind of Class B B-lactamases and named as New Delhi metallo-B-lactamase (NDM-BI). This new -
lactamase can be transferred and it has a growing threat worldwide. So far, its 16 variant has been described in the
literature from different microorganisms, but up to now, the NDM-1-6 allele in P. aeruginosa has not been
detected worldwide. In this study, clinical P. aeruginosa strains were identified from Recep Tayyip Erdogan
University, Training and Research Hospital by using using both the VITEK 2 automated system and 16S rDNA
sequence. Antibiotic susceptibility test of isolates was done according to the CLSI and their NDM gene carriage
was investigated by PCR method. NDM-6 was firstly determined in one of the strains in the worldwide. This
project has been supported by the project from Recep Tayyip Erdogan University (BAP-2014.102.03.03).

Keywords: Metallo-B-lactamase, NDM-6, Pseudomonas aeruginosa
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Molekiiler Bir Yontem Olan Cevresel DNA’nin (eDNA) Bazi1 Egzotik Sucul Bitki
Tiirlerinin Tanimlanmasinda Kullanilmasi
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Ozet

Tiir gesitliliginin tespit edilmesi ekolojik diizen ve bilimsel ¢aligmalar i¢in en 6nemli basamaklardan biri olarak
kabul edilmektedir. Teknolojinin gelismesiyle tiim diinyada yaygin olarak kullanilmaya baslayan molekiiler
yontemlerle tanimlama siirecinin biiyiik 6l¢iide ivme kazandig1 ve ¢ok biiyiik yol kat edildigi birgok bilimsel otorite
tarafindan kabul edilmistir. Basta Kuzey Amerika, Avrupa, Avustralya ve Uzakdogu iilkeleri olmak iizere
diinyanin bir¢ok yerinde hiikiimetlerce bile kabul edilerek resmi prosediir haline getirilen molekiiler yontemlerin
kullanilmasi siirecine iilkemizin tam anlamiyla entegre olamadigi goriilmektedir. Bu ¢aligmada geleneksel
tanimlama yontemleri ile tespit edilmesi ¢ok uzun bir siire¢ ve biiyiik uzmanlik gerektiren sucul bitki tiirlerinin
tanimlanmasi i¢in ¢gevresel DNA yontemi kullanilarak tiirlerin tespit edilmesi amaglanmustir. Calisma egzotik bitki
tiirlerinin in vitro olarak yetistirildigi ortamdan alman 50 ml’lik su 6rnekleri kullanilarak gerceklestirilmistir.
Ornekler peristaltik pompa yardimi ile 47 mm ¢apinda, 0,20 pm’lik seliiloz nitrat filtreden gegirilmis ve membrana
sabitlenen eDNA o6rnekleri sudan DNA izolasyon protokolleri kullanilarak kalip DNA haline getirilmistir. Tiir
seviyesinde molekiiler tanimlama amaciyla, Consortium for the Barcode of Life (CBOL) tarafindan 6nerilen rbcL
(Ribulose bisphosphate carboxylase large chain) geni evrensel bitki barkodlama primerleri kullanilarak
¢ogaltilmistir. Polimeraz zincir reaksiyonu (PCR) islemi sirasinda su 6rneklerinden elde edilen DNA’lar igin
“coklu-tiip” yaklasimi tercih edilmistir. PCR iiriinleri saflastirildiktan sonra DNA dizi analizleri yapilmis ve
referans gen dizileri kullanilarak tiir seviyesinde tanimlamalar1 gergeklestirilmistir. Elde edilen sonuglar, eDNA
yonteminin sucul bitkilerin tiir seviyesinde tanimlanmasinda basart ile kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Cevresel DNA, DNA Barkodlama, Molekiiler Tanimlama, rbcL, Sucul Bitkiler.

Using Environmental DNA as a Molecular Method for Identification of Some Exotic
Aquatic Plant Species

Abstract

Identification of species diversity is recognized as one of the most important steps in ecology and scientific studies.
Starting with the development of the technology, the identification process has gained momentum largely by
molecular methods. Many scientific authorities accept that the molecular identification methods has been improved
very quickly. Especially North America, Europe, Australia and Far East governments considered the use of
molecular methods and processes as a legal procedure, unfortunately our country couldn’t integrate this scientific
development. Traditional identification methods requires great expertise and time for detection of aquatic plant
species. Therefore this study aimed to identify some aquatic plant species using environmental DNA method.
Study was performed with 50 ml of water samples taken from exotic aquatic plant species cultured in vitro
conditions. Samples were filtered through a 47 mm diameter and a 0.2 um cellulose nitrate filter using a peristaltic
pump. Template DNA’s were extracted from eDNA samples obtained through the membrane using DNA isolation
from water protocol. Consortium for the Barcode of Life (CBOL) recommends rbcL (ribulose bisphosphate
carboxylase a large chain) gene for identification of plant species. Primer pairs were selected from universal
primers for Polymerase Chain Reaction (PCR) of rbcL gene region. During the PCR process "multi-tube" approach
was used to obtain DNA from water samples. After purification, PCR products were subjected to DNA sequencing
analysis. Alignments were performed using the reference gene sequences and identifications were made to species
level. Our results indicated that eDNA method can be a successful technique for species level identification of
aquatic plants.

Keywords: Aquatic Plants, Environmental DNA, DNA Barcoding, Molecular Identification, rbcL.
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Ozet

Micromonosporaceae familyasinda yer alan Micromonospora cinsinin toprak, su, denizel ortam ve sedimentlerde
bulunabildigi bildirilmistir. Promicromonospora cinsi iiyeleri, kokoid ve basil formdaki fragmentler i¢inde
substrat miselyumu tiretimi ve dallanmamig agir asitleriyle karakterizedir. DNA bagimli RNA polimeraz £ alt
initesini kodlayan rpoB gen bdlgesi Amycolaptosis, Corynebacterium, Micromonospora, Nocardia ve
Streptomyces cinslerinde filogenetik iliskiyi belirlemede basariyla kullanilmistir. Bu ¢aligmada, toprak drnekleri,
Fransa (Gap) ve Tirkiye (Balikesir ve Kiitahya) olmak tizere iki farkl iilkeden ve farkli lokalitelerinden temin
edildi. Aktinomisetlerin izolasyonu i¢in hiimik asit agarli (HV) siikkroz gradient santrifiigasyon metodu kullanildi
ve ¢ok sayida aktinomiset izole edildi. Morfolojik 6zellikler dikkate alinarak yapilan renk gruplandirmasi sonucu
secilen 38 izolatin, 16S rRNA gen dizileri belirlenerek EzTaxon’da GenBank’lardaki mevcut dizilerle
karsilagtirlarak, birinin Promicromonospora ve tigiinin Micromonospora izolati oldugu belirlenmistir. Segilen
izolatlarmn partiyal rpoB dizisi ilgili primerler kullanilarak elde edilmistir. izolatlarin ilgili tip suslariyla filogenetik
analizleri, 16S rRNA ve rpoBgen bolgeleri igin ayr1 ayri hizalamalari yapilarak Mega 5.1 programinda
gergeklestirildi. 16S rRNA gen dizisine analizlerine goére, FFNO1 Promicromonospora sp.’nin % 99.35 benzerlik
ve 9 niikleotit; Micromonospora cinsi iiyelerinin ise % 99.3-99.7 benzerlik ve 4-12 niikleotit farkliliklarina sahip
olduklar1 belirlenmistir. Ayn1 zamanda, organizmalarm rpoB gen bolgesinde % 81-98 benzerlik ve 2-38 niikleotit
farklilig1 gosterdigi de tespit edilmistir.

Anahtar Kelimeler: 16S rRNA, Micromonospora, Promicromonospora, rpoB

Molecular identification of Promicromonospora and Micromonospora strains isolated
from different locality by the 16S rRNA and rpoB gene regions

Abstract

The genus Micromonospora in family Micromonosporaceae are reported to inhabit soil, water, marine
environments and sediments. Members of the Promicromonospora genus are characterized by the production of
substrate mycelia that fragment into bacillary or coccoid elements, no branched fatty acids. The rpoB gene
encoding the subunit of DNA-dependent RNA polymerase has been successfully used to determine phylogenetic
relationships among strains in the genus Amycolaptosis, Corynebacterium, Micromonospora, Nocardia and
Streptomyces. In study, soil samples were collected from different locality of two different countries France and
Turkey. For the isolation of actinomycetes, we used sucrose-gradient centrifugation method with humic acid-
vitamin (HV) agar and numerous actinomycete were isolated. Selected 38 isolates on the basis of morphological
characteristics of colour groups were analysed for 16S rRNA gene sequence data compared in GenBank available
sequences using the EzTaxon server, the three isolates were identified as members of Micromonospora and one
strain of Promicromonospora. Partiyal rpoB sequence of the selected isolates were obtained using the releated
primers. Phylogenetic analysis was conducted using MEGA 5.1 by first generating a complete alignment of 16S
rRNA and rpoB gene sequences of the isolates and type strains of valid species. According to the analysis, FFNO1
Promicromonospora sp. shared 99.35% of 16S rRNA gene sequence similarity with the type strain value,
corresponding to 9 nt differences and members of the genus Micromonospora shared 99.3-99.7% of 16S rRNA
gene sequence similarity with the type strain value, corresponding to 4-12 nt differences. At the same time, these
organism have also been identified that shared 81% and 98% of rpoB gene sequence similarity and 38 to 2 nt
differences, respectively.

Keywords:16S rRNA, Micromonospora, Promicromonospora, rpoB
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Ozet

Fenilketoniire (FKU) veya hiperfenilalanemia (HPA), kalitsal metabolik bir hastalik olup primer ortaya cikis
nedenlerinden biri tetrahidrobiopterin (BH4) biyosentez mekanizmasindan sorumlu olan gchl, ptps ve spr
genlerinde bozukluklardir. PTPS, dihidroneopterin trifosfati 6-pirovoil tetrahidropterine doniistiiriir. BH4’{in
kimyasal olarak sentezlenmesi olduk¢a zordur ve karmasik prosediirlerin kullanimini gerekli kilar. Bu nedenle,
BH4 biyosentez yolunda gorevli olan genlerin rekombinant DNA teknolojisi kullanilarak mikroorganizmalarca
iretiminin saglanmasi1 kimyasal senteze alternatif olabilir. Calismamizda, termofilik Anoxybacillus flavithermus
bakterisine ait 438 niikleotilik ptps geni, NCBI Gen Bank verilerinden elde edilen dejenere primerler kullanilarak
PZR ile elde edildikten sonra pET28a(+) ekspresyon vektoriine klonland: ve E. coli BL21(DE3)pLysS hiicresine
aktarildi. 37°C’de 4 saat boyunca IPTG indiiksiyonu yapilarak gen ekspresyonu saglandi. Gen {iriinii olan PTPS,
1s1 goku ve Ni-NTA saflastirma kolonu ile saflastirildi. Enzimin optimum pH 8,8’de, optimum sicakliginin 65°C’de
oldugu belirlendi. Enzim aktivitesi, dogal metabolik substrati olan 7,8-dihidro-D-neopterin-3 -trifosfatin 6-
piruvoiltetrahidropterine doniisiimii ile ayrica sepiapterinin 7,8-dihidroneopterine doniisiim reaksiyonlari ile
belirlendi. Enzimin sepiapterini 7,8-dihidroneopterine doniistiirme yeteneginin olmadigi goriildii. Dogal substarti
ile yapilan biyokimyasal karakterizasyonlar devam etmektedir. Bu ¢alisma TUBITAK 113Z811 nolu proje ile
desteklenmektedir.

Anahtar Kelimeler: Anoxybacillus flavithermus, fenilketoniire, 1s1l kararli enzim, PTPS.

Expression and Biochemical Characterization of Thermophilic ptps Gene from
Anoxybacillus flavithermus

Abstract

PKU or HPA are congenital disorders due either to mutated enzyme protein such as (GTP cyclohydrolase I, GCHI,
6-pyruvoyl-tetrahydropterin synthase, PTPS, and sepiapterin reductase, SPR) or to a deficiency of its obligatory
cofactor tetrahydrobiopterin (BH4). PTPS catalyzes the second step of tetrahydrobiopterin (BH4) synthesis and
converts dihydroneopterin triphosphate to 6-pyrovoyl tetrahydropterin. The chemical synthesis of BH4 is difficult.
It requires expensive materials, uses many synthetic steps, and requires complicated handling procedures. This
makes it a good target for the development of alternate production methods with using responsible genes in
microorganisims with recombinant DNA technologies. In this study, ptps gene from thermophilic Anoxybacillus
flavithermus, was cloned into an expression vector, pET28a(+) and introduced in E. coli BL21(DE3)pLysS host
cells. Gene expression was achieved by IPTG induction at 37°C. PTPS was purified by heat schock and Ni-NTA
affinity chromatography techniques. We determined the optimum pH and temperature of the enzyme are 8.8 and
65°C, respectively. To biochemical characterization of the enzyme, we have used two substrate, 7,8-
d,hydroneopterin triphosohate as metabolic substrate, and sepiapterine. PTPS cannot convert sepiapterin to 7,8
dihydroneopterine. Other biochemical studies with metabolic substrate were continued. This study was supported
by TUBITAK (Project No. 1137811).

Keywords: Anoxybacillus flavithermus, PKU, PTPS, thermophilic enzyme.
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Cesitli Gidalardan Izole Edilen Yersinia spp.’lerin Genotipik Virulans Karakterlerinin
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Ozet

Yersinia cinsi, Enterobacteriaceae ailesi igerisinde yer almakta olup 11 tiir igermektedir. Yersinia cinsi, insanlar
icin patojen olarak bilinen Y. pseudotuberculosis, Y. enterocolitica ve Y. pestis olmak tizere 3 tiirli igermektedir.
Patojen ve patojen olmayan Yersinia tiirleri ¢gevreden, insanlardan, hayvanlardan ve gidalardan olmak tizere gesitli
kaynaklardan izole edilebilmektedir. Yersinia tiirlerinin buzdolab1 sicakliginda tireyebilme yetenegi, diisiik 1silarda
depolanan et ve ¢ig siit gibi gidalarda bu bakterilerin gelisimini miimkiin hale getirmektedir. Bu patojenlerin
insanlara gecisinde kontamine gidalarim tiiketilmesi énemli rol oynar. Insanlarda Y. pseudotuberculosis ve ézellikle
Y. enterocolitica iyi bilinen gida kaynakli patojenlerdir. Y. enterocolitica suslarinin patojenitesi oncelikle
kromozom ve plazmid iizerinde kodlanan virulans markirlarmim varligina baghdir. Bu ¢aligmada, Bolu ilinde
perakende olarak satilan ve insanlarin tiiketimine sunulan toplam 300 et ve siit iiriiniinden 84 Yersinia spp.
konvensiyonel kiiltiir yontemi ve 16S rRNA gen amplifikasyonu ile adlandirilmigtir. Tanimlamada kullanilan
fenotipik ve genotipik yontemler birbiriyle uyumlu bulunmustur. Adlandirilan 18 Y. enterocolitica susu ve diger
66 Yersinia susunda kromozom (ail, ystA ve ystB) ve plazmid (yadA ve virF) iizerinde kodlanan toplam 5 virulans
gen bolgesinin varligi arastirilmistir. Bu ¢alisma, Y. enterocolitica ve diger Yersinia suslarinin higbirinin ail, ystA,
yadA ve virF genlerini tagimadiginm1 gostermistir. Tavuktan izole edilen Y. enterocolitica suslarinin ikisi ve Y.
intermedia suslariin sadece birisi ystB geni i¢in pozitif bulunmustur.

Anahtar Kelimeler: 16S rRNA, Et iiriinleri, Siit {irtinleri, Virulans genler, Yersinia spp.

Detection of Genotypic Virulence Characteristics of Yersinia spp. Isolated from Various
Foods

Abstract

The genus Yersinia belongs to the family Enterobacteriaceae and comprises 11 species. The genus Yersinia
includes three species; Y. enterocolitica, Y. pseudotuberculosis and Y. pestis, which are known to be pathogens in
humans. Pathogenic and non-pathogenic Yersinia species can be isolated from various sources such as the
environment, humans, animals and foods. Due to their ability to survive at refrigerated temperatures, Yersinia
species can grow in foods like meat and raw milk stored at lower temperatures. Consumption of contaminated
foods plays an important role in transmission of these pathogens to humans. In humans, Y. pseudotuberculosis and
especially Y. enterocolitica are well-known foodborne pathogens. The pathogenicity of Y. enterocolitica depends
primarily on the presence of virulence markers that are encoded on chromosome and plasmid. In this study, a total
of 84 out of 300 meat and milk products marketed in retail stores in Bolu and supplied for human consumption,
were identified as Yersinia spp. by the conventional culture method and 16S rRNA gene amplification. The
phenotypic and genotypic methods used for identification were in agreement with each other. The presence of five
virulence genes encoded on the chromosome (ail, ystA and ystB) and plasmid (yadA and virF) was investigated in
the 18 Y. enterocolitica and other 66 Yersinia strains identified. This study has demostrated that none of the Y.
enterocolitica and other Yersinia strains contained the ail, ystA, yadA and virF genes. Two Y. enterocolitica strains
and only one Y. intermedia strain isolated from chicken meat were found to be positive for the ystB gene.

Keywords: 16S rRNA, meat products, milk products, virulence genes, Yersinia spp.
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Ozet

Hiicredis1 enzimlerden lipaz, deterjan, gida, kozmetik ve ila¢ iiretimi gibi bir¢ok farkli endiistriyal alanda
kullanilmaktadir. Bu ¢alismada, aga¢ kokleri iizerinden alinan toprak drneklerinde bulunan baktariler Tween 20,
Tween 40 veya Tween 80 iceren besi ortamlarinda ¢ogaltilarak lipaz aktivitesi bakimindan tarandi. Pozitif aktivite
gosteren suslar secilerek bazi fiziksel ve biyokimyasal 6zellikleri belirlendi: segilen izolatlarin tiimiiniin ¢gubuk
seklinde, Gram(-), ve fakiiltatif anaerob bakteriler olduklar1 saptandi. Belirli aralikta pH, sicaklik, tuz
konsantrasyonlar1 kullanilarak optimum c¢ogalma kosullar1 arastirildi. Molekiiler karakterizasyon ¢alisamalari
devam etmektedir. Bulgularin timii poster sunumunda ayrintili olarak yer alacaktir.

Anahtar Kelimeler: Endiistriyel enzim, Hiicredigi enzim, lipaz, Pseudomonas, toprak bakterileri.

Extracellular Lipase Production from Soil Bacteria, Isolation and Characterization

Abstract

Extracellular lipase enzymes are used in many different fields of industrial production, such as detergents,
foodstuffs, cosmetics and pharmaceuticals. In this study, bacterial contents of soil samples, obtained from the roots
of trees, were screened for lipase activity by growing them on the solid media supplemented with either Tween
20, Tween 40 or Tween 80. Some of the physiological and biochemical properties of the strains, producing positive
results, were detremined: all the selected isolates were found to be bacilli, Gram (-) and facultative anaerobe. Using
a certain range of pH, temperature, and salt concentrations the optimum growth conditions were also investigated.
Molecular characterization of the isolates is still under invertigation. All the findings will be included in detail in
the poster presentation.

Key Words: Extracellular enzyme, industrial enzyme, lipase, Pseudomonas, soil bacteria.
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Ozet

Hiicredisina salinan pektinaz ve amilaz enzimleri atik su aritimi, deri, kagit ve tekstil sanayii, gida ve ilag iiretimi
gibi bircok endiistriyel alanda kullanilmaktadir.

Bu ¢aligmada, iginde Basillus, Pseudomanas, Micrococcus gibi degisik bakteri tiirlerini barindiran toprak
orneginden amilaz ve pektinaz enzimleri izole edildi. Bu izolatlar degisik substratli ortamlarda ¢ogaltildi. Boyama
ve 151k mikroskobu ile inceleme sonucunda Gram-pozitif ve Gram-negatif, basillus veya kok sekilli bakteriler
gozlemlendi. Bazi biyokimyasal testler de yapildi: izolatlarin tiimiiniin katalaz pozitif oldugu sonucuna varildu.
Sicaklik, pH, tuz konsantrasyonu ve oksijen varligi gibi ¢esitli optimum gogalma parametreleri belirlendi. Pektinaz
ve amilaz enzimlerinin safligi ve molekiil agirliklar1 SDS-PAGE (Sodyum dodesil siilfat-Polyakrilamid jel
elektroforezi) ile saptandi. Sonuglarin tiimii poster sunumunda yer alacaktir.

Anahtar Kelimeler: Amilaz, Bacillus, ekstraseliiler enzim, pektinaz, Pseudomonas.

Extracellular Pectinase and Amylase Production from Soil Bacteria, Isolation and
Characterization

Abstract

SummaryPectinase and amylase enzymes, secreted outside the cells, have often been used in many diverse fields
of industry such as waste water treatment, leather, paper and textile industry, and manufacturing of food and
pharmaceuticals. In this study, different bacteria, such as Bacillus, Pseudomonas, Micrococcus, were isolated from
the soil samples. Isolates were grown in medium containing different substrates. Those isolates showing amylase
and pectinase activities were selected. By staining and light microscopy the isolates were observed to be Gram-
positive, Gram-negative, bacilli or cocci. Some biochemical tests were also performed: it was concluded that all
the selected isolates were catalase positive. Various optimum growth parameters such as temperature, pH, salt
concentration, and presence of oxygen were studied. Purity of pectinase amylase enzymes as well as their
molecular weights were determined by SDS-PAGE (sodium dodecyl sulfate-Polyacrilamide gel electrophoresis).
All of the results will be included in the poster presentation.

Key words: Amylase, extracellular enzyme, Bacillus, pectinase, Pseudomonas.
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Ozet

57 familya i¢inde 400 cinse ait 6000’den fazla su keneleri tiirii tanimlanmistir. Su akarlarinin siniflandirilmasinda
geleneksel taksonomik yontemler kullanilmaktadir. Yakin su akari tiirlerin tanimlanmasinda geleneksel
taksonomik yontemler bazen yetersiz oldugu bildirilmistir. Bu ¢aligmada; DNA barkotlamay1 ger¢eklestirmek ve
ornekler arasindaki filogenetik iligkiyi gostermek amaciyla, Karamik Gdliinden alinan bazi su akar tiirlerine
(Georgella helvetica, Hydrodroma despiciens, Limnesia fulgida ve Piona sp ) ait tek bireylerden genomik DNA
manuel yontemle ekstrakte edilmis, sonrasinda 650 bp mitokondriyal sitokrom oksidaz 1 (COI) gen pargast PCR'da
¢ogaltilmig ve son olarak bu cogalmig DNA parcalart sekanslanmistir. MEGAG6 paket programi, su akart tiir igi ve
tiir aras1 filogenetik iligkileri gelistirmek i¢in kullanilmistir. Her tiire ait bireysel 6rneklerin DNA barkodlama
analizleri morfolojik temelli ayristirmanin dogrulugunu gostermistir. Filogenetik analizler su akari tiirlerinin tiir
temelinde basarili bir sekilde gruplandirmustir. Bu 6nciil Georgella helvetica, Hydrodroma despiciens, Limnesia
fulgida ve Piona sp tiirleri i¢in bir ilktir. Bulgular DNA barkotlama yonteminin gelecekte bu grubun tartismali
sistematik problemlerinin ¢dziimiine biiyiik katk: saglayacag aciktir.

Anahtar kelimeler: Su Kenesi, Akar, Hydrachnidia, DNA barkodlama, COI geni

Molecular Taxonomic Method for The Different Water Mites (Acari; Hydrachnidia)
Spacies: Discussion of Phylogenetic Relationships with DNA Barcoding

Abstract

More than 6000 water mite species with 400 genera belonging to 57 families have been described. Traditional
taxonomic tools have been used to classify water mite species. The traditional classification tools are sometimes
reported as inadequate in the description of the closest water mite species. In this study, the genomic DNAs of
some water mite speices (Georgella helvetica, Hydrodroma despiciens, Limnesia fulgida ve Piona sp.) obtained
from Karamik Lake were manually extracted from individual specimens, subsequently 650 bp fragment of
mitochondrial cytchrome oxidize | (COl) was amplified by using routine PCR technique and finally the amplified
PCR fragments were directly sequenced in order to perform DNA barcoding and show phylogenetic relationship
among the examined specimens. MEGAG6 software was used to develop the phylogenetic relationships at inter-
and intra-species level. The analyses of DNA barcoding for individual sample of each water mite species are
consistent with the results of classical taxonomy based on morphological characters. Phylogenic analyses
successfully grouped the specimens of water mites at species level. This pioneer study is the first for the species
of Georgella helvetica, Hydrodroma despiciens, Limnesia fulgida ve Piona sp. The results indicated that DNA
barcoding will be very useful in the classification of doubtful species of water mites.

Keywords: Water mites, Acari, Hydrachnidia, DNA barcoding, COI gene
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Ozet

Antepfistig1 (Pistacia vera L.) Tirkiye de 6nemli ekonomik gelir getiren bir tarim triiniidiir. Antepfistiginda
(Pistacia vera L.) ve diger birgok 6nemli tarim bitkilerinde Alternaria spp. verim kaybina neden olmaktadir.
Antepfistiginda

Alternaria yaniklik hastaligina karst dayaninlilkta populasyonun yapistyla ilgili bilgiler ¢ok dnem tagimaktadir.
Bu ¢alismada Alternaria spp. izolatlarim1 karakterize etmek i¢in dogrudan PCR-RFLP metodlar1 kullanilmistir.
Alternaria spp. izolatlar1 Tiirkiyenin farkl fistik yetistiriciligi yapilan alanlarindan olmak tizere 29 lokasyondan
yerli kiiltiirlerden elde edilmistir. (ITS), Aktin ve (TEF) bdlgelerinden 6zel disayn edilmis spesifik primerler
kullanilarak Alternaria tiirlerinin tespit edilip tammlanmasi i¢in PCR yapilmigtir. Sirasiyla (ITS), Aktin ve (TEF)
olmak tizere yaklagik 600 bp, 250 bp ve 280 bp amplikonlar elde edilmistir. PCR tiriinleri Hindlll, Pstl, Tagl ve
EcoRI endoniikleaz kesim enzimleri ile elde edilmistir. ITS ve TEF deki Hind 111, Tagl ve EcoRI lerde yiiksek
polimorfizm gézlenmistir.

Anahtar Kelimeler: Pistacia vera L., Alternaria, PCR-RFLP.

Molecular characterization of Alternaria species isolated from Pistacia vera L.

Abstract

Pistacia vera L. is an important crop species in Turkey with considerable economic income. Alternaria spp cause
yield loss in Pistacia vera L. and many other agriculturally important plants. Information on population structure
is critical in breeding for resistance to Alternaria blight in pistachio. This study was carried out to characterize
Alternaria isolates through PCR-RFLP. Alternaria spp isolates were recovered from local cultivars from 29
locations in different pistachio growing districts of Turkey. PCR based assay was developed for the detection and
identification of Alternaria spp. using specific primers designed from nuclear ribosomal internal transcribed spacer
(ITS), Actin and Translaton Elongation Factor (TEF) regions. Approximately 600 bp, 250 bp and 280 bp amplicons
were obtained for ITS, Actin and TEF, respectively. The PCR products were cut with Hindlll, Pstl, Tagl and
EcoRl restriction endonucleases. High level of polymorphisim was observed with Hindlll, Tagl and EcoRI on ITS
and TEF.

Keywords: Pistacia vera L., Alternaria, PCR-RFLP.
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Pistacia vera L. Bati1 Asya ve Orta Dogu Bolgelerinde yetisen Anacardiaceae familyasina ait yapragini déken bir
agactir (Woodroof, 1967; Tous & Ferguson, 1996). Antepfistig1 iiretimi Tirkiyede ¢ogunlukla Giineydogu
Anadolu Bolgelerinde Gaziantep, Sanliurfa ve Siirt yorelerinde genig bahgelerde yapilmaktadir. Antepfistiginda
tespit edilen ¢ogu hastaliklar 6nemli hasarlara yol agmaktadir. Aspergillus tiirleri diinya capinda gesitli
habitatlarda, yiyecekleri ¢iiriiten mikotoksinleri iiretir, insan ve hayvan patojeni olarakta bilinmektedir. Aspergillus
biiylik miktarda Aflotoksin iirettiginden Orta Dogu iilkelerinde yetistirilen antepfistiklarinda biiyiik tehlike
olusturmaktadir. Bu ¢aligma Tiirkiyenin farkli klimatik bdlgelerinden toplanan antepfisti§i meyvelerinde izole
edilen Aspergillus spp.’lerin DNA polimorfizmlerini belirlemek amaciyla yapilmistir. Toplam 27 Aspergillus
tiirleri izole edilmis ve PCR ¢alismalar1 Aspergillus tiirlerini tespit ve teshis i¢in gelistirilmistir. ITS, Aktin ve B-
Tubilin gibi markerler niikleer ribosomal design edilmis spesifik primerler kullanilmistir. PCR iiriinleri RFLP
analizlerini ¢esitli restriksiyon enzimleri (Hindlll, Pstl, Taql ve EcoRIl) RFLP analizlerinde Aspergillus
izolatlarinda, ITS, Aktin ve [B-Tubilin’lerle PCR ve RFLP’da kullanmilmustir. Diisiik oranda polimorfizm tespit
edilmistir.

Anahtar Kelimeler: Pistacia vera L., Aspergillus, PCR-RFLP

PCR - RFLP analyses of Aspergillus specieses isolated from Pistacia vera L.

Abstract

Pistacia vera L. is a deciduous tree native to Western Asia and parts of the Middle East that belongs to the family
Anacardiaceae (Woodroof, 1967; Tous & Ferguson, 1996). Pistachio production in Turkey are mainly conducted
in the Southeastern Anatolia region and Gaziantep, Sanliurfa and Siirt provinces have large Pistachios orchards.
One of the most important types of fungal diseases that infect pistachio fruit is Aspergillus spp. that is a diverse
genus with high economic and social impact. Species occur worldwide in various habitats and they are known to
spoil food, produce mycotoxins and are frequently reported as human and animal pathogens. As the Aspergillus
produce large amounts of Aflatoxin in many of pistachios in the countries in the Middle East, this led to great fear
about its possible presence in pistachios. This study aimed to determine DNA polymorphism of Aspergillus spp
isolated from pistachio fruits grown in different climatic regions of Turkey. PCR-RFLP A total of 27 Aspergillus
species was isolated and PCR based assay was developed for the detection and identification of Aspergillus spp
using specific primers designed from nuclear ribosomal internal transcribed spacer (ITS), Actin and B-tubulin. The
PCR products were subjected to RFLP analyses with several restriction enzymes namely Hindlll, Pstl, Tagl and
EcoRI. Low range of polymorphism were detected among Aspergillus isolates with ITS, Actin and B-tubulin
through PCR-RFLP.

Keywords: Pistacia vera L., Aspergillus, PCR-RFLP
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Ozet

Bitki biyoteknolojisindeki ilerlemeler esliginde, bitki genomunun yapst ile ilgili caligmalar daha hizli yol almaya
baslamistir. Son yillarda gelistirilen yeni nesil sekanslama teknolojisi ile bitki ve diger farkli organizma
genomlarmin hizli, verimli ve yiiksek dogrulukta sekanslanmasi saglanmaktadir. Bu teknoloji sayesinde, elde
edilen genom verileri aracihigi ile farkl popiilasyonlarda genomik farkliliklarin belirlenmesi, biyotik ve abiyotik
streslere karst dayaniklilik ile ilgili genomda ilgili markorlerin gelistirilmesi yoniindeki calismalar da hiz
kazanmistir. Ayrica yeni nesil sekanslama teknolojisi ile yiiksek yogunlukta genomu kaplayan DNA
markdrlerinin, diisiik maliyetle belirlenmesi 6nem arz etmektedir. Yeni nesil sekanslama teknolojisinin ¢cok dnemli
bir diger avantaji da, bu teknolojinin uygulamalarinin islevsel genomik calismalara ¢ok Snemli bir altyapi
olusturmus olmasidir. Farkli tibbi bitkilerin, antioksidan, antilipid peroksidatif aktiviteleri, alfa glukozidaz inhibe
edici etkiler, glukoz alinimi Gizerindeki rolleri gibi etkileri nedeniyle, bu bitkilerin diyabet i¢in terapotik 6zellikte
kullanimlart her gegen giin daha da ilgi uyandiran bir konu olarak karsimiza ¢ikmakta ve bu yonde yapilan
¢aligmalar artmaktadir. Monojenik diyabetin genetik olarak test edilmesinde hedeflenmis yeni nesil sekanslama
teknolojisinin kullanilabileceginin gosterilmis olmasi, bu teknolojinin diyabete terapotik bir yaklasim sunacak
bilgi birikiminin saglanmasina zemin hazirlamasi baglaminda 6nemli oldugunu géstermektedir. Sonug itibariyle
yeni nesil sekanslama teknolojisi, farkli uygulamalarda bitki genetikgileri ve 1slahg¢ilart i¢in diisiik maliyet ve
yiiksek giivenirlilikte istenilen ¢dziimlere ulagmada hizli ve dogru bir yaklagim olarak géziikmektedir. Bununla
birlikte bu teknolojinin diyabet konusundaki yaklasimlara yonelik 6nemli bir arag¢ olarak kullanabilir olmasi, tibbi
bitkilerin terap6tik kullanimlar: konusundaki caligmalar igin 6nem arz etmektedir.

Anahtar Kelimeler: Tibbi Bitkiler, Diyabet, Bitki Biyoteknolojisi, Yeni Nesil Sekanslama, DNA markor

The Use of Next Generation Sequencing on Investigating the Role of Medicinal Plants in
Diabetes

Abstract

Due to the advances in plant biotechnology, studies on the structure of plant genomes have acceralated immensely.
The rapid, fast and highly accurate sequencing of plants and other different organisms is provided through the next
generation sequencing technologies developed in recent years. Thanks to this technology, via the use of genomic
data obtained studies towards the identification of genomic differences in different populations, the development
of biotic and abiotic markers associated with resistance to stress related genome gained a special interest. In
addition, it is important to determine high density of DNA markers covering the genome through new generation
sequencing technology at low cost. Another very important advantage of the new generation sequencing
technology is that its applications provide a very important infrastructure for functional genomic studies. The use
of different medicinal plants in diabetes for therapeutic purposes arises as a topic which gains attention and the
studies towards this aim increases intensely on every day basis due to different roles of these plants such as
antioxidants, antilipid peroxidative activators, alpha-glucosidase inhibitors or effectors on glucose uptake.
Targeted next generation sequencing has been shown as a tool to test monogenic diabetes genetically and this
finding provides infrastructure to the argument that this technology may play an important role to obtain new
therapeutic approaches for diabetes. In conclusion new generation sequencing technology appears to be a fast and
accurate approach for plant geneticist and plant breeders in various applications to achieve the desired results at a
low cost and high reliability. Additionally, the fact that this technology can be used as an important tool to approach
diabetes plays an important role for the studies on the field of therapeutic use of medicinal plants.

Keywords: Medicinal plants, Diabetes, Plant Biotechnology, Next Generation Sequencing, DNA marker

119


mailto:afiliz@mu.edu.tr

Saanen Kecilerinde HSP 60 ve HSP 70 Genlerinin Kantitatif Analizi
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Ozet

Is1 sok proteinleri (HSP) ¢esitli fonksiyonlari olan bir protein ailesi olup, ortak 6zellikleri ani sicaklik degisiklikleri,
anoksi, reaktif oksijen metabolitleri ve glukoz diizeylerinde degisiklik, yaslanma daha bir ¢ok stres durumunda
tiretilmeleridir. Bu ¢alismada HSP 60 ve HSP 70 genlerine ait mRNA ekspresyonunun farkli yaslardaki Saanen
kegilerinde kantitatif olarak belirlenmesi amaglandi. Klinik olarak saglikli ve ayni yetistirme sartlarina tabi tutulan
farkli iki yas grubundaki (1-8 aylik ve 4-6 yasli) Saanen kegilerinden kan 6rnekleri alindi. Kantitatif olarak HSP
60 ve HSP70 mRNA gen ekspresyon diizeyleri qRT-PCR cihazinda SYBR green metodu kullanilarak analiz edildi.
HSP 60 mRNA gen ekspresyonu grup | (1-8 aylik gepigler)’de grup II (4-6 yasl anag kegiler) nin yaklagik 2 kati,
HSP70 mRNA seviyelerinin ise grup | (1-8 aylik ¢epigler)’de grup II (4-6 yasl anag kegiler)’nin yaklasik 1,7 kat1
artarak eksprese oldugu belirlendi. Caligma yaz aylarinda sicakligin ve nemin yiiksek oldugu Aydin iklim
kosullarinda yetistirilen Saanen kegisi verim 6zellikleri ve adaptasyon yeteneklerinin belirlenmesinde HSP 60 ve
HSP 70 gen ekspresyonlarinin yasa bagl degisimlerinin de gbz dniinde bulundurularak yetistiriciler igin pratik
oneriler gelistirilmesine katki saglayacaktir.

Anahtar Kelimeler: Is1 sok proteinleri, ke¢i, QRT-PCR, gen ekspresyonu.

Quantitative analysis of Heat Shock Protein 60 (HSP 60) and Heat Shock Protein 70
(HSP 70) genes in Saanen goats

Abstract

Heat shock proteins (HSPs) has various functions and their common features is produced in sudden changes of
temperature, anoxia, reactive oxygen metabolites and changes in glucose levels, aging, a lot more stress event. In
this study, we aimed to evaluate quantitative determination of HSP 60 and HSP 70 gene mRNA expression in
different age Saanen goats. The blood samples taken from Saanen goats in two different age groups (1-8 months
ve 4-6 years) that clinically healthy and subjected to the same growing conditions. Level of HSP 60 and HSP 70
MRNA gene expression were analyzed quantitatively using gRT-PCR with SYBR Green method. HSP 60 mRNA
gene expression in group 1 (1-8 months) than in group 11 (4-6 old goats) is approximately 2 fold, HSP 70 mRNA
gene expression in group | (1-8 months) than in group 11 (4-6 old goats) is approximately 1.7 fold was determined
increasingly. This study will contribute to the development practical advice for Saanen goats growers to bred in
the temperature and high humidity in the summer months where Aydin climates conditions in determining yield
traits and adaptability considering that age-related changes in HSP 60 and HSP 70 gene expression.

Keywords: Heat shock proteins, goat, qRT-PCR, gene expression.
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Ozet

Diyabet; insiilin hormonun yoklugu veya yetersizligi sonucu olusan giiniimiiz insaninin yasam sartlarindan dolay1
tim diinyada hizla yayilan, karbonhidrat yag ve protein metabolizmasini etkileyen metabolik bir hastaliktir.
Resveratrol ise saghigin korunmasinda 6nemli kuvvetli bir anti-oksidan ve anti-inflamatuar bir bilesiktir. Bu
calismada, diyabetin bobrek dokularinda insiilin ve PI3K/Akt sinyal iletim yolaginda bulunan ve birbirleri ile
iligkili proteinlerin gen ekspresyonu diizeylerini belirlemek ve bu degisimlerin resveratrol tarafindan nasil
diizenlendigini ortaya ¢ikarmak hedeflenmistir. Erkek esit yasta Wistar sicanlari; diyabetik (n=12), kontrol (n=12),
resveratrol verilmis diyabetik (n=9), resveratrol verilmis kontrol (n=12) olmak {izere dort gruba ayrildiktan sonra
iki grupta diyabet, streptozotocin’in (50mg/kg viicut agirligl) intraperitonal yoldan enjekte edilmesiyle
olusturulmustur. Diyabet olusumunun bir hafta ardindan diyabet ve kontrol gruplarina 50mg/kg resveratrol giinliik
tek doz olarak 3 hafta boyunca enjekte edilmis ve bobrek dokularinda insiilin Rf, irs-1/2, pi3k, akt, mtor gen
ekspresyon diizeyleri gergek zamanli (real time) PCR yontemiyle belirlenmistir. Sonuglara gore, insiilin sinyal
iletim yolaginda bulunan; instilin Rp, irs-1 ve akt gen ekspresyon diizeylerinin diyabetle istatistiksel olarak arttig1,
ancak pi3k ve irs-2 gen ekspresyon diizeylerinde anlamli bir degisim olmadigi belirlenmistir. Ayrica diyabetli
hayvanlara resveratrol verildiginde ise PI3K/Akt sinyal iletim yolaginda bulunan elemanlarin bébrek dokularinda
gen ekspresyon diizeylerinin kontrol seviyelerine yaklagtigi tespit edilmis, boylece diyabet arastirmalarinda yeni
¢aligma alanlar1 olusturabilecek ilag iiretimi ve gen terapisi gibi yeni stratejilerin gelismesine yardimci olacak
veriler elde edilmistir.

Anahtar Kelimeler: Diyabet, resveratrol, insiilin Rpf, irs-1/2, pi3k, akt, mtor

The changes of renal insuin signaling components in type 1 diabetes

Abstract

Diabetes; is a metabolic disorder affecting carbohydrate fat and protein metabolism due to the inability or lack of
the hormone insiilin and resulting from the modern human living conditions, is rapidly spreading all over the
world. Resveratrol is a strong, important antioxidant and anti-inflammatory compounds in the preservation of
health. In this study,it was aimed that, determining the level of gene expression of proteins associated with each
other in insulin and PI3K / Akt signal transduction pathway and revealing how these changes regulated by
resveratrol in diabetic renal tissues Male Wistar rats of equal age divided into four groups; diabetic (n = 12), control
(n = 12), resveratrol given diabetic (n = 9), resveratrol given control (n = 12) then, diabetes into two groups is
formed by injecting streptozotocin (50 mg / kg body weight )intraperitoneally. A week after diabetes formation,
diabetic and control groups, 50 mg / kg of resveratrol was injected as a single daily dose, and nfkp, cat, gpx, sodl,
-2 and gst-m1 gene expression levels in renal tissues by real time (real time) PCR method was determined.
According to the results, in insulin signal transduction pathway; insulin Rp, rs-1 and akt gene expression levels
increased statisticallyin case of diabetes, but it was determined that there was no significant change in the
expression levels of p:3k and rs-2 gene. Furthermore, when resveratrol was given to the diabetic animals, the gene
expression levels of the elements of PI3K / Akt signal transduction pathway in the kidney tissues has been found
to approached the control levels. These obtained results may form new areas to assist the production of
pharmaceutical drugs and development of novel gene therapy strategies in diabetes research.

Keywords: Diabetes, resveratrol, insulin Rp, irs-1/2, pi3K, akt, mtor
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Hibrit Bitki Tiirlerinin Polimeraz Zincir Reaksiyonu ile Tespiti
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Ozet

Hibritlesme bitkiler i¢in olduk¢a yaygin bir tirlesme mekanizmasidir. Hibrit bitkiler iireyebilemekte ve
taksonomide hibrit olarak 6nemli yer teskil etmektedir. Angiosperm tiirlerinin % 50’lik kismini1 hibrit bitki tiirleri
olusturmaktadir. Hibrit bitki tiirleri arasinda genetik ¢esitlilik morfolojik ve molekiiler markirlar kullanilmaktadir.
Morfolojik karakterler ¢evre etmenlere gore degistiginden tek tip ¢evresel sartlarin sonuglari etkilemektedir. Bitki
ata bireyiyle ayni morfolojik dzelliklere sahip olabilir. Bu yilizden bitkinin morfolojik karakterleriyle ifade
edilemeyen 6zellikleri morfolojik calismalarla tespit edilememektedir. Molekiiler diizeyde genetik varyasyonun
tespiti giinlimiizde Polimeraz zincir reaksiyonu (PZR) temeline dayanmaktadir. Bitkiler {iizerine yapilan
caligmalarda en uygun molekiiler isaretleme teknikleri incelenmis ve polimorfizm bakimimndan SSR (Siple
Sequence Repeats), maliyet bakimindan RAPD (Random Amplified Polymorphic DNA) ve ISSR (Inter Simple
Sequence Repeats), tekrarlanabilirlik bakimimdan RFLP (Restriction Fragment Length Poliymorphism) ve SSR,
ISSR teknikleri 6ne ¢ikmugtir. Ayrica RAPD ve ISSR tekniklerinde radyoaktif madde gereksiniminin fazla
olmamasi ve diigiik maliyet gereksinimi bu teknikleri avantajli hale getirmektedir. Son yillarda gelistirilen farkli
molekiiler markir yontemleriyle kisa siirelerde diisiik maliyetle genetik ¢esitlilik analizleri yapilmaktadir. Bu
caligma ile bitkisel genetik ¢esitlilik ¢alismalarinda kullanilan molekiiler isaretleme teknikleri kiyaslanmig, bundan
sonraki ¢aligmalar i¢in yontem analizleri ve 6nerileri sunulmustur

Anahtar Kelimeler: Hibridlesme, Polimeraz Zincir Reaksiyonu, Molekiiler Biyoloji, Genetik.

Determination of Hybrid Plant Species by Polymerase Chain Reaction (PCR)

Abstract

Hybridiation is a common speciation mechanism in plants. Hybrid plants are reproducible and have an important
area in taxonomy. Angiosperm include 50% hybrids species. Morphological and molecular markers are widely
used for determination genetic diversity of hiybrids. Due to morphological characters affected by environmental
conditions, identification of genetic diversities are difficult. Because of hybrid species could have similar
morphological characters with its parents, it is so hard to determination of genetic varieties of hybrids. Nowadays,
identification of genetic varieties by molecular markers based on polymerase chain reactions (PCR). As a compare
of recent studies, advisable technics are presented for polymorphism SSR (Siple Sequence Repeats), for cost
RAPD (Random Amplified Polymorphic DNA) and ISSR (Inter Simple Sequence Repeats), for repeatability RFLP
(Restriction Fragment Length Poliymorphism) and SSR, ISSR. Also the technics of RAPD and ISSR become
advantageous due to the requirement of radioactive material be not more and and low cost requirement. Genetic
diversity analysis is carried out quickly with low cost by the methods of developed different molecular marker
recently. Compared to molecular marking techniques that used in plant genetic diversity with this study and
provided methods of analysis and suggestions for the future studies.

Keywords: Polymerase Chain Reaction, Molecular Biology, Genetic.
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Zeytin Beta Glukosidaz Geni’nin Pichia Pastoris’te Ekstraseliiler Ekspresyonu
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Ozet

Beta-glukosidazlar (EC.3.2.1.21) glikosidler ve oligosakkaritlerin beta glukosidik baglarinin hidrolizini
katalizleyen enzimlerdir. Bitkiler, hayvanlar, bakteriler ve mantarlarda bulunurlar. Hayvanlarda glikolipidlerin ve
egzojen glikosidlerin yikimi, mikroorganizmalarda biyokiitle doniisiimii, bitkilerde koku salinim, lignifikasyon,
hiicre duvar1 oligosakkaritlerinin katabolizmasinda 6nemli rol oynarlar. Beta-glukosidazlarin zeytinde tat ve renk
olusumunda gorevli oldugu diigiiniilmektedir. Cesitli rekombinant proteinlerin tiretiminde kullanilan bir organizma
olan Pichia pastoris beta-glukosidaz ekspresyonu ¢alismalarinda da siklikla kullanilmaktadir. Okaryotik protein
iretiminde gerekli olan post translasyonel modifikasyon, protein katlanmasi ve protein islenmesini saglayan
Pichia pastoris, yiiksek diizeyde protein iiretiminin yani sira diger okaryotik ekspresyon sistemlerine gore daha
ucuz, daha kolay ve hizli iiretilebilme avantajina sahiptir. Bu ¢alismada; enzimin biiyilk miktarda {iretimi igin
Pichia pastoris’te, zeytin beta-glukosidaz geninin heterolog ekspresyonu amacglanmistir. Beta-glukosidaz
cDNA’s1, alkol oksidaz (AOX1) promotoru kontrolii altinda maya mekik vektorii pPICZaB icine klonlanmustir.
Daha sonra Pichia pastoris’in X-33 susuna elektro transformasyon ile aktarilmis ve transformantlar YPDS/Zeo
iceren besiyerlerinde segilmistir. Gen spesifik primerler ile kurulan PCR reaksiyonu sonucunda genin
entegrasyonu gosterilmistir. Kiiltiirler 28°C ve 280 rpm’de biiyiitiilmiis ve her giin %1 metanol ilavesi yapilarak
heterolog beta-glukosidaz ekspresyonu indiiklenmistir. Dérdiincii giin sonunda 6rnekler toplanilip ve SDS-PAGE
kullanilarak analiz edilmistir. Gelecek ¢aligmalarda iiretilen rekombinant enzimin saflastirilmasi ve biyokimyasal
karakterizasyonu amaglanmaktadir.

Anahtar Kelimeler; beta glukosidaz, heterolog ekspresyon, Pichia pastoris, zeytin

Extracellular Expression of Olive Beta Glucosidase in Pichia pastoris

Abstract

Beta-glucosidases (EC.3.2.1.21) are enzymes which catalyze the hydrolysis of glucosidic linkages of glycosides
and oligosaccharides. Beta-glucosidases are found in plants, animals, bacteria and fungi. These enzymes have
important roles in the catabolism of glycolipids and exogenous glycosids in animals, biomass conversion in
microorganisms, scent release, lignification and catabolism of cell wall oligosaccharides in plants. Beta-
glucosidases are considered to be involved in the formation the taste of olives. Methylotrophic yeast Pichia
pastoris is an organism that is used for recombinant production of various proteins. It is also frequently used for
heterologous expressin of beta-glucosidases. That organism has many advantages as being an eukaryotic
expression system in that it allows posttranslational modifications including proteolytic processing, folding,
disulfide bond formation and glycosylation. Pichia pastoris system is easier, less expensive, faster to use and
gives higher expression levels of recombinant proteins compared to other eukaryotic expression systems. In this
study it is aimed to make heterologous expression of beta glucosidase in Pichia pastoris for the large scale
production of enzyme. Beta glucosidase cDNA was cloned into yeast shuttle expression vector, pPICZaB, under
the control of alcohol oxidase (Aox1) promoter and Pichia pastoris strain X-33 was chemically transformed with
recombinant DNA. Transformants were selected on YPDS/Zeo plate. Entegration of gene was screened by PCR
with gene specific primers. Cell cultures were incubated at 28°C for three days. Heterologous expression of beta
glucosidase was induced by addition of 1% methanol every day. At the end of third day samples were collected
and analyzed SDS-PAGE.

Keywords; beta glucosidase, heterologous expression, olive, Pichia pastoris,
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Farkh Metal Stresi Altinda Escherichia coli’de cpxA ve cpxR Genlerinin Rollerinin
Belirlenmesi
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Ozet

Cesitli metaller organizmalarda canliligin devam ettirilmesi i¢in ¢ok az miktarlarda kullanilsalar da yiiksek
konsantrasyonlar1 hiicrede zararli etkilere yol agmaktadir. Mikroorganizmalar, agir metalin hiicre igine
alimmamas, hiicre i¢inde veya disinda tutulmasi, kirleticinin daha az toksik forma ¢evrilmesi, metalin hiicre digina
aktif tasinmasi ve mikroorganizmanin metale karsi daha duyarsiz hale gelmesi gibi diren¢ mekanizmalari
gelistirmektedirler. Bakteriler dis gevresel uyarilara adaptasyon igin iki bilesikli sistem olarak ifade edilen bir
sinyal transdiiksiyon sistemine sahiptirler. Bu sistemlerin sensorleri, ¢cevrede meydana gelen degisimleri algilar ve
bu sinyallerin regiilator proteinler vasitasiyla, gerekli gen bolgelerine aktarimini saglarlar. E. coli’de CpxA/CpxR
iki bilesikli diizenleme sistemi zarf stresine cevap veren Onemli bir diizenleme sistemidir. Bu calismada
CpxA/CpxR iki bilesikli sistemin Cd, Cu, Zn, Mn, Ni ve Co metal stresleri altinda rolleri arastirilmistir. Bu
calisgmada P1 transdiiksiyon metoduna gore E.coli’nin W3110 susunda cpxA ve cpxR genleri mutant hale
getirilmistir. Yabani tip ve mutant mikroorganizmalarda Cu, Co, Zn, Ni, Cd, Mn metallerinin MIK degerleri
belirlenmistir. Bu MIK sonuglar ile biiyiime grafikleri ve petri damlatma deneyleri yapilarak metal stresi altinda
genlerin rolleri arastirilmustir.

Sonug olarak, yabani tip E. coli ile karsilagtirildiginda cpxA ve cpxR genlerinin mutant oldugu bakterilerde Mn,
Cd ve Cu metallerine direng olusurken, Ni metalinde duyarlilik gézlenmistir. Ayrica Co metalinde ise CpPXA gen
mutanti etkilenmez iken cpXR mutanti duyarli oldugu belirlenmistir. Zn metalinde ise cpxA ve cpxR genlerinin
herhangi bir roliiniin olmadigi tespit edilmistir.

Anahtar Kelimeler: E. coli, Metal stresi, Iki bilesikli sistem

Determination of The Roles of the cpxA ve cpxR Genes in Escherichia coli Under
Different Metal Stresses

Abstract

Even though some metals are used in small quantities in some organisms in order to maintain their viability, the
higher concentrations of metals can have harmful effects on cells. Microorganisms can develop some resistance
mechanisms such as ignoring the uptake of the heavy metals into cells, keeping the metals within or outside cells,
converting the polluting ones to less toxic ones, transporting the metal actively and being insensitive against the
metal. Bacteria have two signal transduction component systems in order to respond to environmental inducers.
The sensors of these systems detect changes occurring in the environment and provide the transfer of the necessary
genes of the signal via regulatory proteins. The two component regulatory systems, which are CpxA/CpxR, are
very important to respond to the envelope stress. In this study, we examined roles of this two component system
(CpxA/CpxR) under Cd, Cu, Zn,Mn, Ni and Co metal stresses. We mutated the cpxA and cpxR genes in W3110
strain of the E.coli by using the P1 transduction method. Mutant microorganisms were exposed to Cd, Cu, Zn, Mn,
Ni and Co metals and MIC values were determined. The growth graphics drawn and petri dropping tests made
under metal stresses by using these MIC results.

Conclusively, Compared with wild-type E.coli, bacteria carrying cpxA and cpxR mutant genes developed a
resistance against Mn, Cd and Cu metals whereas they were sensitive to Ni metal. Furthermore, the bacteria in
which the cpxA gene was mutated were not affected by Co metal whereas cpxR gene was sensitive to Co metal.
Besides, we have shown that the cpxA and cpxR genes did not have any response against Zn metal.

Keywords: E. coli, Metal stress, Two-Component Systems
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Scytalidium Thermophilum Lakkaz Ve Katalaz/Fenol Oksidaz Genlerinin Pcr Teknigi ile
Klonlanmasi Ve Aspergillus Sojae’de
Heterolog Ekspresyonu
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Ozet

Scytalidium thermophilum, termofilik bir kiif olup yemeklik mantar olan Agaricus bisporus’un iiretilmesinde
verimi artiric1 6nemli bir role sahiptir. Scytalidium thermophilum lakkaz geni (IccS) ve katalaz/fenol oksidaz
(catpo) geni 6nce Eschericia coli XL1 Blue MRF’e klonlanmustir. Sekans analizlerine gére lccS dort kisa intronun
boldiigi bes ekzondan olugmaktadir. Okuma gergevesinde 2092 baz ¢iftinden olugsmaktadir. Intronlarin diginda
kalan kodlanan bolge sekansi G-C*lerce zengin olup (60.8% G+C), 21 amino asiti signal peptit ve 24 amino asiti
propeptit olmak iizere 616 amino asitlik bir preproenzim sentezlemektedir. catpo geni ise 681 amino asitten olugan
olgun proteini kodlanmaktadir. catpo geninin kodladigi amino asit dizilimindeki 10 amino asidin, daha 6nce Novo
Nordisk tarafindan klonlanmis olan Scytalidium katalaz geninin kodladigi amino asit diziliminden farkli oldugu
belirlenmistir. Bu protein ¢ift aktive gostermekte olup tirettigi hidrojen peroksiti (H202) indirgemesinin yam sira
ortamda H»O; veya herhangi bir kofaktér olmadan bir¢ok fenolik maddeyi okside edebilen bir oksidaz 6zelligi
sergilemektedir. Aspergillus niger glukoamilaz geninin sinyal peptit bolgesi altina takilan lccS ve catpo genlerinin,
Aspergillus nidulans gliseraldehit-3-fosfat dehidrogenaz promotorii kontroliinde Aspergillus sojae ATCC11906
(pyrG-) organizmasinda heterolog ekpresyonu tanimlanmistir. A. sojae transformantlarinda katalaz aktivitesinde
13,206 U/gr degerine ulagilmistir. Maksimum lakkaz aktivitesi ise 70 U/lt olarak hesaplanmigtir. Lakkaz geninin
heterolog iiretimi, enzimin okaryotik GRAS bir organizmada yiiksek diizeyde ekspresyonunu saglamak ve daha
sonraki biotransformasyon ve enzim miihendisligi ¢alismalarinda kullanilmasi yoniinde atilmig 6nemli bir adimdir.
Ayrica catpo geninin daha sonra yapilacak olan yonlendirilmis mutasyon caligmalart i¢in kullanilmasi
tasarlanmigtir.

Anahtar Kelimeler: Scytalidium thermophilum, gen klonlama, katalaz, fenol oksidaz, lakkaz

Pcr Cloning And Heterologous Expression Of
Scytalidium Thermophilum Laccase And Catalase/Phenol Oxidase
Genes In Aspergullus Sojae

Abstract

Scytalidium thermophilum is a thermopbhilic fungus with an important role in the composting process of mushroom
cultivation. Scytalidium thermophilum laccase gene (lccS) and catalase/phenol oxidase gene (catpo) were cloned
into Eschericia coli XL1 Blue MRF. This laccase gene (lccS) has an open reading frame of 2092 bp. It is composed
of five exons punctuated by four small introns. The coding region, excluding intervening sequences is very GC-
rich (60.8% G+C) and encodes a preproenzyme of 616 amino acids: a 21 amino acid signal peptide and a 24 amino
acid predicted propeptide. The catpo gene encoding a mature protein of 681 amino acids. It was observed that 10
amino acids of the protein was different from the amino acid sequence of the S.thermophilum catalase gene
formerly cloned by Novo Nordisk. This protein shows bifunctional oxidase activity beyond catalase activity which
requires oxygen and oxidizes various phenolic compounds in the absence of hydrogen peroxide (H.0,) or any
other cofactor used. Heterologuos expression of lccS and catpo were observed under the control of the
glyceraldehydes 3-phosphate dehydrogenese promoter of Aspergillus nidulans and the secretion signal of the
glucoamylase gene of Aspergillus niger. Catalase activity of the transformants reached at a level of 13,206 U/g.
The maximum laccase activity was determined as 70 U/L. High level expression of laccase gene is important in a
GRAS eucaryatic host for further biotransformation and enzyme engineering studies. Also catpo gene will be used
for future site directed mutagenesis studies.

Keywords: Scytalidium thermophilum, gene cloning, catalase, phenol oxidase, laccase
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Misirda (Zea mays L.) LTR RT Polimorfizmi Uzerine Demir Toksisitesinin Belirlenmesi
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Ozet

Demir, bitki metabolizmasinda 6zellikle fotosentez olayinda rolii olan bir mikroelement. Onemli 6zellikleri
olmasina ragmen, biiyiik miktarlarda alindign zaman oldukga fitotoksik bir forma (Fe?*) déniismektedir. Fe?*,
bitkilerde biiyiimeyi, fotosentez, lipit metabolizmasi, niikleik asit biyosentezi, lireme ve verim gibi gelisme
stireglerini kisitlamaktadir. Ayrica, Uzun Ug Tekrar Retrotranspozonlarinin (LTR RTs) farkli organizmalarda
abiyotik ve biyotik stres kosullarinda aktive oldugu bilinmektedir. LTR RT’ ler, aktiviteleri ve mutajenik
potansiyellerinden 6tiirii genom biitiinliigiiniin korunmasinda bir tehdit olusturabilmektedir. Misirda (Zea mays L..)
LTR RT polimorfizmi iizerine demir toksisitesinin etkisi heniiz bilinmemektedir. Bu ¢alismada musir fidelerinde
demirin (Fe?*) etkisini IRAP (Inter Retrotransposon Amplified Polymorphism) teknigi kullanarak belirledik. Misir
genomuna ait bes LTR RT (Nikita-E2647, N57 (Nikita), Sukkula, W1tr2105 ve Stowaway) ¢alisildi. IRAP profil
degisimleri GTS (band profillerindeki degisimin sayisal 6l¢limil) degerine bakilarak ol¢iildii. Artan FeSO4
konsantrasyonu GTS degerinde azalmaya yol agti. En yiiksek GTS degeri (%30,4) 50 mg/l FeSO4’te gozlenirken,
en diisiik deger (%15,8) 300 mg/l FeSO4 dozunda gézlenmistir. Sonuglar, demir siilfatin (FeSO.) tiim dozlarinin
(50, 100, 200 ve 300 mg/l) doza bagli olarak LTR RT’lerin hareketlenmesine yol agtigini ve polimorfizme sebep
oldugunu gostermistir. Bu sonuca bagli olarak demir stresi altinda bazi LTR RT’lerin polimorfizmindeki artigin
strese kars1 bitki savunma sisteminin bir pargasi olabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Demir, IRAP, LTR RT Polimorfizmi

Determination of Iron Toxicity on LTR RTs Polymorphisms in Maize (Zea mays L.)

Abstract

Iron is a micronutrient that has a role on plant metabolism especially photosynthesis in plants. Although it has
essential features, it converts to most phytotoxic form (Fe?*) when is taken up in major quantities by plants. In
plants, Fe?* limits various developmental processes such as photosynthesis, lipid metabolism, nucleic acid
biosynthesis, production and yield. Also it is known that Long Terminal Repeat Retrotransposons (LTR RTS)
might be activated by abiotic and biotic stresses in different organisms. LTR RTs could represent a threat to the
integrity of host genomes because of their activity and mutagenic potential. The impact of Fe?* (iron) toxicity on
LTR RTs polymorphisms on Zea mays L. is unknown yet. In this study, we determined the action of Fe?* in Zea
mays seedlings, using IRAP (Inter Retrotransposon Amplified Polymorphism) assay. Five LTR RTs (Nikita-
E2647, N57 (Nikita), Sukkula, WItr2105 and Stowaway) of maize genome, were investigated. Changes in IRAP
profiles were measured as Genomic template stability (GTS), which is a qualitative measurement that reflects
changes in band patterns. Increased FeSO4 concentration caused decreasing GTS value. The highest GTS value
(30,4 %) observed in 50 mg/l FeSO4 treatment, while the lowest GTS value (15,8 %) observed in 300 mg/l FeSO4
treatment. The results indicated that all doses of FeSO4 (50, 100, 200 and 300 mg/l) have an impact on LTR RTs
mobilization and cause polymorphism in a dose-dependent manner. So, it should be concluded that the increase of
polymorphism of some LTR RTs under iron stress may be a part of the defense system against the stress.

Keywords: IRAP, Iron, LTR RT Polymorphism
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Usnik asitin HeLa (Insan Servikal Kanser) Kanser Hiicre Hatt1 Uzerine Sitotoksik ve
Antiproliferatif Etkisinin Belirlenmesi

Ozel Capik?, Giileray Agar!, Zeynep Ulker Akal?, Hamit Emre Kizil3
!Atatiirk Universitesi, Biyoloji Béliimii, Molekiiler Biyoloji Bilim Dal1, 25240, Erzurum
2Fatih Universitesi, Biyoloji Boliimii, Biyoteknoloji Bilim Dali, 34500, Istanbul
3Bayburt Universitesi, Saglik Hizmetleri Meslek Yiiksek Okulu, 69000, Bayburt

gagar@atauni.edu.tr

Ozet

Usnik asit (UA), birkag liken tiirlinden iiretilmis bir dibenzofuran tiirevidir. UA’in, antifungal, antiviral,
antiprotozoal, anti proliferatif, antitiimor ve anti inflamatuar gibi bir¢ok biyolojik aktiviteye sahip oldugu yapilan
calismalarda gosterilmistir. Ancak UA nin, HeLa (insan Servikal Kanser) kanser hiicreleri iizerine sitotoksik ve
antiproliferatif etkisini belirten ¢ok az ¢aligma yapilmistir. Bu ¢alismada bes farkli konsantrasyondaki (12,5, 25,
50, 100, 200 uM) UA’in, 24 saat boyunca, 37°C ve %5 CO; iceren inkiibasyon ortanminda kiiltiirii yapilmis HeLa
hiicreleri iizerine sitotoksik ve antiproliferatif etkisi sirasiyla laktat dehidrogenaz (LDH) ve water soluble
tetrazolium salts (WST- 1) metodu kullanarak belirlenmistir. LDH sonuglarina gore, 12,5 - 25 pM lik
konsantrasyonlardaki UA nin kanser hiicresi tizerine 6nemli sitotoksik etkiye sahip oldugu gézlemlenmistir. WST-
1 sonuglarinda ise en diisiik konsantrasyonlardaki (12,5 - 25 uM) UA’nin kanser hiicreleri {izerine en yiiksek
antiproliferatif etkiyi gostermistir. Sonuglarimiz usnik asitin, hiicre proliferasyonunu ya da canliligini 6nemli
derecede inhibe ettigini ve hiicre sitotoksisitesini ise 6nemli derecede arttirdigini gostermistir. Bu bulgular UA
HeLa tedavisinde ve ilag endiistrisinin yararli olabilecegini diisiindiirmektedir.

Anahtar kelimeler: Proliferasyon, Sitotoksisite, Usnik asit

Determination of Cytotoxic and Antiproliferative the Effects of Usnic Acid on HelLa
(Human Cervix Carcinoma) Human Cancer Line

Abstract

Usnic acid (UA), produced by several lichen species, is a derivative of dibenzofuran. UA has been reported to
show a wide variety of biological activities, including antifungal, antiviral, antiprotozoal, anti proliferative,
antibiotic, antitumor and anti-inflammatory. However, with regard to cytotoxicity, anti-proliferative effects of
the UA on Hela cancer cells have done very little study. In this study, at five different concentrations (12.5, 25,
50, 100, 200 pM) of usnic acid until 24 h, at 37 °C in a humidified atmosphere containing 5% CO; incubation
atmosphere, cytotoxicity and proliferative effects of (UA) on cultured HeLa cells were determined by using
lactate dehydrogenase (LDH) release assay and water soluble tetrazolium salts (WST- 1) assay, respectively.
According to LDH results, at 12.5 pM and 25 uM concentrations has been observed that have significant
cytotoxic effects of UA on HelLa cancer cells. In WST-1 results, at lowest concentrations(12.5-25M)

of UA has been indicated causing the highest antiproliferative effects on cancer cells. Our results showed that
UA significantly inhibited cell proliferation or viability and increased cell cytotoxicity. These findings
suggest that UA can be useful in the treatment of HeLa and pharmaceutical industry.

Key words: Cytotoxic, Proliferation, Usnic acid
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Cesitli Cay Oziitlerinin Antioksidan ve Antikanser Aktiviteleri
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Ozet

Cesitli cay (Camellia sinensis’den elde edilmis beyaz gay, yesil ¢ay, siyah ¢ay) Oziitlerinin antioksidan ve
antikanser aktiviteleri incelenmistir.Cay Oziitleri ¢caylarin suda kaynatilip sogutulmasindan sonra kurutulmastyla
elde edilmistir. Beyaz, yesil ve siyah cay sicak suda 10 dakika bekletilerek demlenmis olup toplam fenolik icerigi
(TPC) ve flavonoid igerigi (TFC) deneyleri 200 ng/ml konsantrasyonda gerceklestirilmistir. TPC gallik asit TFC
ise kuersetin kullanilarak hazirlanan standart egriden hesaplanarak. en yiiksek TPC ve TFC igerikleri beyaz ¢ayda
daha sonra sirasiyla yesil cay ve siyah c¢ayda gozlenmistirr DPPH radikal giderme kapasitesi degisik
konsantrasyonlarda (200, 100, 50, 25, 12,5 pg/ ml) 6l¢iilmiistiir. 200 pg/ml konsantrasyonda yesil ve beyaz gay
oOziitleri birbirine yakin, siyah ¢ay oziitii ise en diisiik DPPH rakikal giderme kapasitesi gdstermistir. Siyah, yesil
ve beyaz cay Insan prostat kanser hiicrelerine (PC-3) 500 pg/ml konsantrasyonda 48 saat uygulanmustir. Herbir
cay ekstraktinin hiicrelerde olusturdugu reaktif oksijen tiirevleri (ROS) 6l¢iilmiistiir ve sirasiyla siyah, yesil ve
beyaz ¢ayin kontrol grubuna gore yiiksek ROS olusturdugu bulunmustur. Cay 6ziitleri PC-3 hiicrelerine 500, 250,
100, 50 pg/ml konsantrasyonda 48 saat uygulanmis ve 6ziitlerin hiicre biiylimesini inhibisyonu WST-1 assay ile
oleiilmiistiir. Ug cay drneginin de artan doza bagh olarak hiicre biiyiimesini inhibe ettigi bulunmustur.

Anahtar kelimeler: Antioksidan aktivite, antikanser aktivite, ¢at oziitii, PC-3

Antioxidant and Anticancer Activity of Various Tea Extracts

Abstract

Antioxidant and anticancer activity of various tea (white tea, green tea and black tea of Camellia sinensis) extracts
were investigated. Tea infusion was performed with hot water for 10 minutes to obtain water extracts of white,
green and black tea. The total phenolic content (TPC) and the flavonoid content (TFC) assays were performed at
200 pg/ml concentrations. TPC was quantified as gallic acid equivalents (GAE).and TFC was measured as
quercetin equivalent. The TPC and TFC content were highest in white tea, green tea and black tea extract
respectively. DPPH radical scavenging activities were measured at different concentrations (200, 100, 50, 25, 12,5
pug/ ml). At 200 pg/ml concentrations, green and white tea extract showed similar DPPH radical scavenging
activities and they were higher than black tea extract. Human prostate cells (PC-3) were treated with all three tea
extracts to observe the reactive oxygen species (ROS). The highest increase in reactive oxygen species were
observed on PC-3 treated with black tea, green tea and white tea respectively. To analyze the effects of black,
green and white tea extracts on PC-3 cell proliferation, WST-1 cell proliferation assay was assessed. The extracts
were applied to cells at the concentrations of 50, 100, 250 and 500 pg/ml for 48 h. As a result, all tea extracts
inhibited cell proliferation in dose dependent manner. When the doses of the extracts increase, cell growth
inhibition rate increases.

Keywords: Antioxidant activity, anticancer activity, tea extracts, PC-3
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Toprak izolat1 Bacillus subtilis’in Amilaz ve Seliilaz Aktivitesinin Arastirilmasi
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Ozet

Ticari olarak kullanilan enzimlerin %59 unu proteazlar, %28 ini karbohidrazlar, %3 inii lipazlar ve %10’unu ise
diger enzim gruplar1 olusturmaktadir. Bu endiistriyel piyasada, karbohidrazlar grubuna giren amilaz ve seliilazlar
onemli biyoteknolojik iiriinlerdir. Son yillarda, biyoteknolojik enzimlerin iiretim proseslerinde maliyeti diisiik
yontemlerle fazla miktarda iiretim, daha stabil ve yiiksek katalitik aktivitede iiriin eldesi ve istenmeyen yan {iriin
olusmamast gibi avantajlardan dolay1 bakteri kaynakli enzimlerin {iretimi tartisilmaktadir. Bu amagla
¢alismamizda, 80°C’de 10 dakika on islemden geg¢irilmis kontamine Kilis ili topragindan izole edilen Bacillus
tiirlerinden ekstraseliiler amilaz ve seliilazin tiretimi incelenmistir. 4 farkli Bacillus izolatinin CMC ve M9-Nisasta
Agarma inokiilasyon sonrasi kolonilerin etrafinda olusan seffaf zon ¢apina gore enzim sentezleme yetenekleri
saptanmustir. P19 nolu izolatin CMC ve M9-Nisasta Agarda sirasiyla 2.0 ve 2.2 cm’lik zon ¢apiyla diger
izolatlardan daha yiiksek bir aktivite gosterdigi saptanmistir. VITEK identifikasyon sistemi ile Bacillus subtilis
olarak tanimlanan bu izolat kullanilarak ekstraseliiler amilaz ve seliilaz tiretimine devam edilmistir. Nisasta ve
CMC igeren s1v1 besi ortamlarinda 37°C’de 180 dev/dak ¢alkalamak kosulu ile bir gece inkiibe edilen kiiltiirlerden
elde edilen siipernatantlar enzim preparatt olarak degerlendirilmistir. Kismi olarak saflastirilmis enzimlerin
spesifik aktiviteleri dakikada 1pmol glukoz aciga ¢ikaran enzim miktar1 (U/mg) olarak hesaplanmustir. Amilaz ve
selilaz enzimine ait spesifik aktivite sirasiyla 73,14 ve 6,43 U/mg olarak belirlenmistir. Sonuglarimiz
izolatimizindan kismi olarak saflastirilan amilazin spesifik aktivitesinin seliilaza gore yaklasik 11.5 kat daha fazla
oldugunu géstermistir.

Anahtar Kelimeler: Amilaz, Bacillus subtilis, Seliilaz

The Investigation of Amylase and Cellulase Activity of Bacillus subtilis Isolated from Soil

Abstract

59%, 28%, 3% and 10% of the enzymes used as commercially constitute proteases, carbohydrases, lipase and the
other enzyme groups, respectively. In this industrial market, amylase and cellulases that enter carbohydras enzyme
groups are important biotechnological products. In recent years, due to the advantages such as the maximum
production with the cost-efficient methos, the obtainment of product that has high catalytic activity and is more
stable, and the nonformation of the undesirable by-products in the production processes of biotechnological
emzymes, the production of bacterial enzymes has discussed. For this purpose, in our study, the production of
extracellular amylase and cellulase from Bacillus strains that were isolated from the pretreating Kilis soil for 80°C
at 10 minutes, was investigated. According to the diameter of the clear zone around theirs colonies after inoculation
on CMC and M9-Starch Agar, the ability to synthesize the enzyme of four different Bacillus isolates were
determined. With the zone diameters (2.0 and 2.2 cm) that were observed on CMC and M9-Starch Agar, P19
isolate was detected to have the higher activity than the other isolates. The production of extracellular amylase and
cellulase was continued by using this isolate defined as Bacillus subtilis with VITEK identification system. The
obtained supernatants from the shaking cultures that were incubated for an overnight at 37°C and 180 rpm were
evaluated as enzyme preparate. The spesific activities of the partially purificated enzymes were calculated as the
amount of enzyme which liberates 1pumol glucose per minute (U/mg). The spesific acitivites of amylase and
cellulase enzymes were determined as 73.14 and 6.43 U/mg, respectively. Our results were showed that the specific
activity of the amylase was approximately 11.5 times more, compared with cellulase.

Keywords: Amylase, Bacillus subtilis, Cellulase
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Koyun Karacigeri Sorbitol Dehidrogenaz Enziminin Saflastirilmasi ve Enzim Aktivitesi
Uzerine Baz1 Fenolik Bilesiklerin Etkisinin Incelenmesi
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Ozet

Sorbitol dehidrogenaz enzimi, hiperglisemi durumunda aktif olan ve diyabetin mikrovaskiiler komplikasyonlarinin
gelisiminde dnemli rol oynayan poliol yolunun ikinci enzimidir. Bu enzimin diyabetik komplikasyonlarin ortaya
ctkmasinda ve ilerlemesindeki roliinii agiklamak amaciyla ¢esitli calismalar yapilmistir. Bu amacla ¢aligmamizda
koyun karacigerinden SDH enzimi saflastirilmistir. Enzim sirastyla; homojenat hazirlanmasi, amonyum stilfat
¢oktiirmesi, DE-52 Seliiloz iyon degisim, CM-Seliiloz C-50 iyon degisim ve Sephadex G-100 jel filtrasyon
kromatografisi yontemleri kullanilarak saflagtirilmistir. Enzimin safligin1 kontrol etmek i¢in sodyum dodesil
stilfat-poliakrilamid jel elektroforezi (SDS-PAGE) yapilmistir. Saflagtirilan enzimin aktivitesi iizerinde bazi
fenolik bilesiklerin etkileri aragtirilmustir. Calismada belirtilen yontemler kullanilarak SDH enzimi koyun
karacigerinden 0,185 EU/mg spesifik aktivite, %0,53 verimle yaklasik 9,07 kat saflagtirilmistir. Enzimin safligim
kontrol etmek i¢in SDS-PAGE yapilmistir ve jelde tek bant goriilmiistiir. Bylece enzimin saf olarak elde edildigi
ispatlanmistir. Kullanilan fenolik bilesiklerin tiimiiniin sorbitol dehidrogenaz enzimi iizerinde inhibisyon etkisi
gosterdigi tespit edilmistir.

Anahtar Kelimeler: Sorbitol dehidrogenaz, koyun karacigeri, saflastirma

Purification of Sorbitol Dehydrogenase Enzyme From Sheep Liver And Investigation of
Some Phenolic Compounds Effects on the Enzyme Activity

Abstract

Sorbitol dehydrogenase (SDH) enzyme is active in case of hyperglycemia and plays an important role in the
development of microvascular complications of diabetes. SDH is the second enzyme of the polyol pathway.
Several studies have been performed to explain the role in the development and progression of diabetic
complications of the enzyme. For this purpose, SDH enzyme was purified from sheep liver in our study. Enzyme
was purified preparation of homogenates, ammonium sulfate precipitation, DE -52 Cellulose ion Exchange, CM-
cellulose C-50 ion exchange and Sephadex G-100 gel filtration chromatography techniques, respectively. Sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS- PAGE) was performed to check the purity of the
enzyme. The effects of some of the phenolic compound on the activity of purified enzyme were investigated. Using
the mentioned methods SDH enzyme was purified approximately 9,07 fold with a yield 0,53% and 0.185 EU / mg
specific activity in the study. A single band was observed in the gel by SDS-PAGE. All of the used phenolic
compounds showed inhibitory effects on the enzyme sorbitol dehydrogenase.

Keywords: Sorbitol dehydrogenase, sheep liver, purification
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Kardiyovaskiiler Hastalarda HDL ve Trigliserid Seviyesinin Serum GST Aktivitesi ve
Total Tiyol Miktar1 Uzerine Etkisinin Incelenmesi
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Ozet

Glutatyon S transferazlar (GST) detoksifikasyon enzimlerinin genis bir kismini temsil eder. GST enzimi gesitli
zararl1 metabolitleri suda daha kolay ¢dziiniir hale getirir ve bu metabolitlerin atilimi kolaylasir. Tiyol gruplari
enzimatik reaksiyonlar araciligiyla serbest radikalleri yakalamak i¢in gorev yapan hiicresel antioksidanlardir. Bu
amacla calismamizda, GST aktivitesi ve total tiyol miktar1, HDL (diisiik), HDL (normal), trigliserid (normal) ve
trigliserid (yiiksek) gruplarinin serumlarinda spektrofotometrik olarak belirlenmistir. Buna gore; HDL seviyesi
diisiik olan grupta total tiyol miktari, HDL seviyesi normal olan gruptan istatistiksel olarak daha yiiksek oldugu
tespit edilmistir. Bu durum, istatistiksel a¢idan anlamli bulunmustur (p<0,05). Trigliserid seviyesi normal olan
grupta total tiyol miktari, HDL seviyesi diisiik olanlara gore istatistiksel olarak daha diisiik oldugu goriilmiistiir (p
< 0,05). Trigliserid seviyesi yliksek olanlarda total tiyol miktari trigliserid seviyesi normal olanlara gore yiiksek
oldugu gozlemlenmistir (p < 0,05).

Anahtar Kelimeler: Glutatyon S-Transferaz, HDL, Trigliserid

Investigation Of Effect On Serum GST Activity and Total Thiol Amount of HDL and
Triglyceride Level In Cardiovascular Patients

Abstract

The glutathione S-transferases (GST) represent a major group of detoxification enzymes.GST enzyme makes
soluble the various harmful metabolites in water, easily and excretion of this metabolite is facilitated. Thiol groups
are cellular antioxidants which work in order to catch free radicals by the enzymatic reactions. For this purpose in
our study, GST activity and the total thiol amount was determined spectrophotometrically in the serum of HDL
(low), HDL (normal), triglyceride (normal) and triglyceride (high) groups. According to this, total thiol amount in
the group with low HDL level has been determined statistically higher than the group with normal HDL level.
This situation, it was found statistically significant (p<0.05). Total thiol amount in the group with normal
triglyceride level has been determined statistically lower than the group with low HDL level (p<0.05). Total thiol
amount in the group with high triglyceride level has been determined statistically higher than the group with normal
triglyceride level (p<0.05).

Keywords: Glutathione S-transferase, HDL, Triglyceride
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Hypera postica Gyllenhal, 1813 (Coleoptera: Curculionidae) Tiiriiniin Sindirim
Sistemindeki Bakteriyel Floranin incelenmesi
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Curculionidae (Coleoptera) familyasi bireyleri birkag istisnanin disinda tiimii fitofagdir. Bitkilerin kok, govde,
yaprak veya meyva gibi kisimlari ile beslenmektedirler. Disi bocek konukgu bitki tizerinde rostrumuyla delikler
acar. Bu deliklerin i¢ine genellikle birer tane yumurta birakir. Yumurtadan g¢ikan larva bulundugu yerde
beslenmeye baslar. En ¢ok zarar verdigi donem larva dénemidir. Pupa donemini ayni bitki {izerinde veya toprakta
gecirdikten sonra ¢ikan ergin zarara devam eder. Boceklerin gerek larva gerekse ergin donemlerinde bagirsak
sistemleri ve diger viicut bolgelerinde bir gok mikroorganizmay1 igerdigi bilinmektedir. Caligma materyalimiz olan
familya bireyi ekonomik ve ekolojik dneme sahiptir. Bu nedenle familyaya ait bireylerin sindirim sistemlerinde
bulunan mikroorganizmalarin ve 6zellikle de bakteri florasinin bilinmesi zararli olan bu gruba karsi yapilacak
biyolojik miicadeleye dogrudan katki saglayacaktir. Bu c¢aligmada izole edilen bakterilerin; hiicre ve koloni
morfolojisi, hareketlilik ve Gram 6zelligi, katalaz, oksidaz, hemoliz, metil kirmizisi, voges-proskauer, sitrat, {i¢
sekerli demir agar testi, NaCl ve sicaklik toleransi olmak iizere; morfolojik, fizyolojik ve biyokimyasal testleri
yapilmugtir. Bu testlerin yanisira izolatlarin 16s rRNA gen bolgesi molekiiler karakterizasyonu belirlemek i¢in
kullanilmistir. Molekiiler analiz sonucunda Hypera postica tiiriiniin sindirim kanalindan elde edilen izolatlarin
Bacillus pumilus oldugu belirlenmistir. Bu bocek tiirii bitkilerde énemli zararlar olusturmaktadir. Bu baglamda
teshisi yapilan bakteri tiirlerinin boceklere karsi biyolojik kontrol amagli kullanilabilecegi diistiniilmektedir.

Anahtar Kelimeler: Curculionidae, Hypera postica, mikrobiyal flora, Bacillus pumilus

Tesekkiir: Bu calisma Ahi Evran Universitesi Bilimsel Arastirmalar Birimi, No: Fen.4003/2.13.002, 201, 2013’lu
proje ile desteklenmistir.

Determination of the Bacterial Flora in the Digestive Tract of Hypera postica Gyllenhal,
1813 (Coleoptera: Curculionidae)

Abstract

Except several species, all members of the Curculionidae (Coleoptera) family are phytophagous. These members
eat various parts of plants such as roots, stems, leaves or fruits. The female insect taps the host plant via its rostrum
and generally lays an egg into these holes. After hatching, the larvae feed themselves with the host plant, which is
the most harmful period for the plant. The harmful effects on the host plant also carry on during the pupa and
maturity stages that occur on the plant or near soil regions. In this respect, it is known that insects have specific
microbial communities in their digestive tract and other body parts. Therefore this specific family member of the
present study has a significant economical and ecological importance. Thus, determination of the microorganisms,
especially bacterial flora, in the digestive tract of the family members will contribute the biological combat with
these harmful groups. In this study, cell and colony morphologies, motility, Gram property, catalase, oxydase,
hemolysis, methyl red, voges-proskauer, citrat, the triple sugar iron agar assay, NaCl and temperature tolerance
assays were done as morphological, physiological and biochemical tests for the isolates. Besides, 16s rRNA gene
region was used for molecular characterization. According to the identification results, the isolates from the
digestive tract of Hypera postica were identified as Bacillus pumilus. This insect causes significant harms on
plants. In this regard, it is considered that this identified bacterial strain can be used as a biological control agent
against harmful insects.

Keywords: Curculionidae, Hypera postica, microbial flora, Bacillus pumilus
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Tip 1 Diyabetin Neden Oldugu NFxB Down-Regiilasyonunun Renal Antioksidan Enzim
Ekspresyonlar1 Uzerine Etkisi
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Ozet

Diyabet; insanlar arasinda yaygin olarak goriilen, insiilin hormonunun yoklugu, yetersizligi veya etkisizligi
nedeniyle hiperglisemi ile birlikte 6zel komplikasyonlara yol agan bir hastaliktir. Resveratrol (3,4’,5-
trihydroxystilbene) antioksidan, anti-enflamatuvar, anti-apoptotik etkileri ¢esitli ¢alismalarda gosterilmis, cesitli
bitkiler tarafindan cesitli hastaliklara kars: tiretilen polifenolik bir bilesiktir. Bu ¢alismada, bobrek dokularinda
diyabet ve oksidatif stres kaynakli degisimlerin molekiiler etkilerinin detayli bir sekilde ortaya c¢ikarilmasi
amaciyla streptozotocin ile olusturulmus deneysel diyabet modellerinde, diyabetin bobrek dokularinda meydana
getirdigi degisimler, antioksidan enzimlerin gen ekspresyonu diizeyinde belirlenmigtir. Ayrica kuvvetli bir
antioksidan olan resveratroliin doku antioksidan enzimlerinin gen ekspresyon diizeylerini nasil etkiledigi
aragtirtlmistir. Erkek esit yasta Wistar siganlari; diyabetik (n=12), kontrol (n=12), resveratrol verilmis diyabetik
(n=9), resveratrol verilmis kontrol (n=12) olmak iizere dort gruba ayrildiktan sonra iki grupta diyabet,
streptozotocin’in (50mg/kg viicut agirligi) intraperitonal yoldan enjekte edilmesiyle olugturulmustur. Diyabet
olusumunun bir hafta ardindan diyabetik ve kontrol gruplarina 50mg/kg resveratrol, giinliik tek doz olarak enjekte
edilmis, ve bobrek dokularinda nfkf, cat, gpx, sod1,-2 ve gst-m1l gen ekspresyon diizeyleri ger¢ek zamanli (real
time) PCR yoOntemiyle belirlenmistir. Yapilan ¢alismada antioksidan enzimlerin gen ekspresyonlarim diizenleyici
etkileri gosterilen ve bir transkripsiyon faktorii olan nfkf’nin ekspresyon diizeylerinin bdbrek dokularinda
diyabetle baskilandigi, bu baskilamanin ise cat, gpx, sodl, ve gst-ml gibi antioksidan enzimlerin ekspresyon
diizeylerini anlaml 6l¢iide up-regiile ettigi belirlenmistir. Ayrica, bobrek dokularinda diyabet etkisiyle olusan
oksidatif stresin meydana getirdigi degisimler {izerine resveratroliin olumlu etkileri ortaya ¢ikarilmistir. Sonug
olarak, antioksidan enzimler ile nfkf gen transkripsyon diizenleyicisinin diyabet aracili oksidatif stres durumunda
iligkili olarak diizenlendikleri ortaya ¢ikarilmis, bobrek dokularinin oksidatif sartlarda antioksidan enzimlerini
nasil diizenledigine dair bulgular elde edilmistir. Elde edilen veriler gen terapisi veya dokuda olusan strese karsi
konulabilmesi igin gerekli dozlarda saglanabilecek antioksidanlarla yapilacak tedavilerin gelismesinde rol
oynayacak niteliktedir.

Anahtar Kelimeler: Diyabet, resveratrol, nfkf, cat, gpx, sodl, sod2, gst-m1

Nfkb Down-Regulation Could Supress The Expression of Renal Antioxidant Enzymes in

Type 1 Diabetes
Abstract
Diabetes; is a disease with specific complications caused by hyperglycemia due to the ineffectiveness or the lack
of the hormone insulin, widely seen among the people. Resveratrol (3,4°,5-trihydroxystilbene) is a polyphenolic
compound produced by various plants against various diseases and its antioxidant, anti-inflammatory, anti-
apoptotic effects have been shown in several studies. In this study, to reveal the molecular effects of diabetes and
oxidative stress-induced changes detaily, changes caused by diabetes in the kidney tissue was determined at the
level of gene expression of antioxidant enzymes with experimental models of diabetes have been created with
streptozotocin. In addition, it was investigated as a strong antioxidant how resveratrol affects the tissue, in the
levels of gene expression of antioxidant enzymes. Male Wistar rats of equal age divided into four groups; diabetic
(n =12), control (n = 12), resveratrol given diabetic (n = 9), resveratrol given control (n = 12) then, diabetes into
two groups is formed by injecting streptozotocin (50 mg / kg body weight )intraperitoneally. A week after diabetes
formation, diabetic and control groups, 50 mg / kg of resveratrol was injected as a single daily dose, and nfkp, cat,
gpx, sodl, -2 and gst-ml gene expression levels in renal tissues by real time (real time) PCR method was
determined. In the study, the expression level of the transcription factor Nfkp which shows regulation effects on
gene expression of antioxidant enzymes, is suppressed in diabetic renal tissues, and it was determined that, this
supression significantly up-regulate the levels of cat, gpx, sod1, and gst-m1 antioxidant gene expressions. Also, it
was revealed the positive effects of resveratrol.on the changes brought by oxidative stress caused by diabetes in
the kidney tissue. Finally, it was revealed that gene transcription regulators of Nfkp antioxidant enzymes are
arranged in relation to the case of diabetes-mediated oxidative stress and the result that how regulate the antioxidant
enzymes in oxidative conditions of the renal tissues was obtained. The obtained data can play a role in
development of the gene therapy or the treatment of the antioxidants which may be provided in the required dose
to counteract occurring oxidative stress in tissue.
Keywords: Diabetes, resveratrol, nfkf, cat, gpx, sodl, sod2, gst-m1
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Acinetobacter baumannii suslarimin Molekiiler Epidemiyolojisinin Tespiti
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Ozet

Acinetobacter baumannii hastanelerde 6zellikle de yogun bakim tinitelerinde mortalite ve morbiditeyi
arttiran, hastane kaynakli enfeksiyonlarin 6nemli bir nedenidir. Acinetobacter izolatlarmin klonal iligkisi
epidemiyolojik tiplendirmenin altin standardi olarak tanimlanan PFGE yontemi ile arastirildi.
Acinetobacter baumannii izolatlarinin Apal ile kesilen genomik DNA’sina yapilan PFGE yontemi ile 4
farkli ana klon goriildii. Suslarin 3’1 6zgiil genotip profili gosterirken, Kiimelesme orant %92,68 olarak
belirlendi. Bu ¢alismanin amaci Yiiziincii Y1l Universitesi Tip Fakiiltesi’nde izole edilen 40 drnege ait
Acinetobacter baumanni izolatinin, klonal iliskilerini ve epidemiyolojik 6zelliklerini degerlendirmekti.
Sonug olarak Acinetobacter baumannii izolatlarinin YYU hastanesinde oldukca yaygin oldugu goriildii,
bu bakterinin neden oldugu diren¢ mekanizmalarina yonelik saptayabildigimiz epidemiyolojik verilerin
bu hastanede ileriye yonelik arastirmalar ve tedavi yontemleri agisindan yararli olabilecegi diistiniildii.

Anahtar Kelimeler: Molekiiler epidemiyoloji, Acinetobacter baumannii, PFGE

Investigation of Molecular Epidemiology of Acinetobacer baumannii Isolates

Abstract

Acinetobacter baumannii is a significant cause of hospital acquired infection which raises the rate of
mortality and morbidity in health care settings especially in Intensive Care Units. The clonal relationship
of Acinetobacter isolates was analysed by pulsed-field gel electrophoresis (PFGE) method, that is
defined as the gold standard of epidemiological typing. In the PFGE analysis of Acinetobacter
baumannii isolates for genomic DNA that was restricted with Apal, 4 different major clons have been
found. Three of them were found distinguishable and 92.68% of the isolates had an indistinguishable
pulsotype. The aim of this study is to evaluate the clonal correlation and epidemiologic features of 40
Acinetobacter isolated from various specimens of hospitalized patients at the clinical microbiology
laboratuary of Yuzuncu Y1l University Medical Faculty. As a result, it is obvious that Acinetobacter
baumannii isolates are quite common in YYU hospital. The determined epidemiologic data relevant to
resistance mechanisms caused by this bacteria is supposed to be helpful for the prospective studies and
treatment methods of the hospital.

Keywords: Molecular epidemiology, Acinetobacter baumannii, PFGE,
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Acinetobacter baumanni’ nin MALDI-TOF MS (Bruker) Yontemi ile Optimizasyonu
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Ozet

Acinetobacter tiirleri Gram negatif, nonfermenter, oksidaz negatif kokobasillerdir. Ozellikle yogun bakim
kliniklerinde, siklikla hastane enfeksiyonu etkeni olarak sorun olusturmaktadir. A.baumannii, hastane ortaminda
uzun siire canliligini koruyabilme 6zelligine sahip oldugundan, enfeksiyon kontrol 6nlemlerinin alinmasi ve
cevresel bulasin 6nlenmesi 6nem arz etmektedir. Calismamizda yogun bakim tnitelerinde ve diger kliniklerde
yatmakta olan hastalarin ¢esitli klinik 6rneklerinden izole edilen 40 A. baumanii susunun protein dizileri
degerlendirilerek, suslar arasi iligki incelenmistir. Suslarin tanimlanmasinda klasik yontemler ve MALDI TOF MS
(Matrix-assisted laser desorption/ionization time of flight Mass Spectrometry) yontemi kullanmilmistir. Suglara
etanol-formik asit ekstraksiyonu uygulanmistir. MALDI TOF MS ile elde edilen dendogramda 4 farkli kiime tespit
edilmigtir. Kiimelerde siras1 ile 12,4,9 ve 15 sus saptanmigtir. 4. kiimedeki 3 sus hari¢ suslarin birbirleri ile
benzerlikleri mesafe diizeyleri 0.4 ve altinda bulunmustur. Suslarin birbirleriyle iliskisi gdz Oniinde
bulunduruldugunda 6zellikle yogun bakim {initelerinde izolasyon dnlemlerinin ve enfeksiyon kontrol dnlemlerinin
alinmasi1 gerekmektedir.

Anahtar kelimeler: Acinetobacter baumanni, Maldi- Tof MS (Bruker), optimizasyon

Optimization of Maldi- Tof MS (Bruker) Methods for Acinetobacter baumanni

Abstract

Acinetobacter baumaniii is Gram negative, nonfermentative, oxsidase negative coccobacillus. Expecially in
intensive care units, A. baumanii causes hospital acquired infections subsequently. A. baumanii has ability to
survive on hospital environment.  Applying infection control precautions and prevening environmental
contamination is important for A. baumanii infections. In this study we evaluated 40 A. baumanii isolate that
identified from clinical samples of hospitalized (intensive care units and other clinical services) patients. We
assessed protein squences and analysed relationship of isolates. A. baumannii isolates identified by conventional
methods and MALDI TOF MS( Matrix-assisted laser desorption/ionization time of flight Mass Spectrometry)
ethanol formic acid technique was applyed to isolates. Protein sequences of strains were evaluated. Dendograms
of spectral profiles of strains were created. Four different clusters of A. baumannii were detected. In this clusters
12, 4, 9, and 15 isolate were determined respectively.The distance level is detected 0.4 or lower than 0.4 for all
isolales except for three isolates which were in cluster 4. Regarding to relationships of isolates, it is significant to
practise isolation and infection control measures in hospitals, particulary in intensive care units.

Key words: Acinetobacter baumanni, Maldi- Tof MS (Bruker), optimization.
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Plantanus orientalis Yaprak Bilesenlerinin Analitik Teknikler ile Belirlenmesi
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Ozet

Plantanus orientalis (Plantaceae) bitkisi diinyanin Asya, Avrupa ve Dogu Akdeniz bélgelerinde dogal olarak
bulunan ¢ok yillik bir aga¢tir. Bu agaclar siis bitkisi olarak yaygin sekilde yetistirilir ve tibbi bitki olarak ta ¢ok
degerlidir. Dogal atik olarak goriilen bu bitkinin yapraklari, bol miktarda bulunur, kolay elde edilir ve ucuzdur. Bu
calisgmada, P. orientalis bitki yapraklar1 sonbahar déneminde Tiirkiye'nin Alanya bélgesinden elde edildi.
Orneklerin tiimii analitik tekniklerin 6ncesinde havada kurutuldu. Kurutulan yapraklar, X-131n1 kirinimi (XRD) ve
Zayiflatilmis Toplam Yansima- Fourier Doniisiim Kizilotesi Spektroskopi (ATR-FTIR) kullanilarak analiz edildi.
X-1gin1 kirinimi analizi ile yaprak numunelerinin kristal fazi ve kimyasal kompozisyonlari; whewellite
(C2Ca04.H,0), schertelite (Mg(NH4)2H2(PO4)24H,0), silikon oksit (SiO-), amid (C13H17N70s) | ester (Cs7HgsOs),
benzen (CasH40010) olarak tespit edildi. ATR-FTIR analizi sonuglarina gore, yaprak numunelerinin karakteristik
degerleri; (P-O), (C=0), (CI=0), (C-O), (P-O-H), (C-H), (N-H), (O-C=0), (K-N=0), (Ca-C=0), (N=H), (C=H),
(N=0), (O-H), (C=H), (N=N), (Si-O-Si) fonksiyonel gruplari olarak saptandi. P. orientalis yapraklarinin sahip
oldugu kimyasal bilesenler ve fonksiyonel gruplar bitkinin ¢esitli tibbi 6zelliklerinden sorumludur. Gelistirilmis
bitki ekstrakti islemleri kullanarak yapraklardan elde edilen nanopartikiiller ¢esitli bitki, insan ve hayvan
hastaliklar1 ve patojenlere karsi biyomateryal, biyosorbent ve nanoilag olarak kullanilabilir.

Anahtar Kelimeler: ATR-FTIR, Plantanus orientalis, Yaprak, XRD

Determining of Leaves Constituents in Plantanus orientalis by Analytical Techniques

Abstract

Plantanus orientalis (Plantaceae) is woody perennial tree, a native of Asia, Europe, and Eastern Mediterranean
regions of the world. It is commonly cultivated and highly valued as an ornamental and medicinal tree. Its leaves
as a natural waste is available in abudance, easy to obtain and cheap. In the present study, P. orientalis leaves were
obtained from Alanya region of Turkey at the autumn period. All of the specimens were dried in air before using
analytical techniques. The leaves were analyzed by using X-ray diffraction (XRD), Attenuated Total internal
Reflectance- Fourier Transform Infrared Spectroscopy (ATR-FTIR). From X-ray diffraction pattern, crystaline
phase and chemical compositions of the leaf specimens were identified as whewellite (C2.Ca04.H20), schertelite
(Mg(NH.)2H2(P0O4)24H,0), silicon oxide (SiO;), amide (C13H17N7Os3) , ester (Cs7HesOs), benzene (CasHa0O10).
According to ATR-FTIR analysis results, characteristic peak values of the leaf specimens were detected functional
groups as (P-0), (C=0), (CI=0), (C-0), (P-O-H), (C-H), (N-H), (O-C=0), (K-N=0), (Ca-C=0), (N=H), (C=H),
(N=0), (O-H), (C=H), (N=N), (Si-O-Si). The chemical compositions and the functional groups are responsible for
various medicinal properties of P. orientalis leaves. Nanoparticles obtained from the leaves by using developed
plant extract process can be used as biomaterial, biosorbent and nanomedicine against various plant, human, and
animal diseases or pathogens.

Keywords: ATR-FTIR, Leaf, Plantanus orientalis, XRD
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(E)-7-(4-Siibstitiiestiril)-2-(4-Siibstitiiefenil)imidazo[1,2-a]Piridin Bilesiklerinin
Antioksidan, Antimikrobiyal Aktivitelerinin ve DNA Etkilesiminin incelenmesi
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Ozet

Non benzodiazepinlerin kimyasal ii¢ ana sinifi vardir. Imidazopiridinler bunlarin igerisinde en dnemlilerinden
biridir. Ozellikle imidazo[1,2-a]piridinler (IPs) farmakolojik olarak 6nemli molekiillerin vazgecilmez birer
pargasidir. imidazo[1,2-a]piridin tiirevleri, cesitli anksiyolitik ilaglar olarak kullanilan alpidem, necopidem ve
saripidem; uykusuzluk tedavisinde kullanilan zolpidem gibi ilaglarin yani sira diger antiviral, antikanser, anti-
inflamatuar gibi farmakolojik agidan onemli etkileri olan molekiillerin ana iskeletini olusturmaktadir. Bu
calismada  (E)-7-(4-Siibstittestiril)-2-(4-Siibstitiiefenil)imidazo[ 1,2-a]piridin  bilegiklerinin  ¢esitli patojen
mikroorganizmalara karsi antimikrobiyal etkileri, antioksidan aktiviteleri ve DNA etkilesimlerinin aragtirilmasi
amaglanmigtir. Bu amagla maddelerin Bacillus subtilis ATCC 6633, Bacillus cereus NRRL B-3711, Klebsiella
pneumonia ATCC 13883, Escherichia coli ATCC 35218, Escherichia coli ATCC 25922, Staphylococcus aureus
ATCC 25923, Salmonella typhimurium ATCC 14028, Enterococcus faecalis ATCC 29212, Pseudomonas
aeruginosa ATCC 27853, Proteus vulgaris RSKK 96029, Enterococcus hirae ATCC 9790 Candida albicans
ATCC 10231, Candida krusei ATCC 6258, Candida tropicalis NRRL-Y 12968 patojen mikroorganizmalarina
kars1 antimikrobiyal etkileri kuyu difiizyon yontemiyle incelenmistir. Maddelerin herhangi bir antimikrobiyal ve
antioksidan aktivitesinin olmadig: tespit edilmistir. Maddeler ile plazmit DNA arasindaki etkilesim agaroz jel
elektroforezi yontemiyle incelenmistir. Maddelerin konsantrasyona bagli olarak DNA’y1 par¢alama seklinde etki
gosterdigi bulunmustur. Daha sonraki ¢aligsmalarla bu maddelerin antikanser ajan olma potansiyeli arastirilmalidir.

Anahtar Kelimeler: (E)-7-(4-Stibstitiiestiril)-2-(4-Stibstittiefenil)imidazo[1,2-a]piridin, antioksidan,
antimikrobiyal, DNA etkilesimi

Investigation of Antioxidant, Antimicrobial Activity and DNA Interactions (E)-7-(4-
Siibstitiiestiril)-2-(4-Siibstitiiefenil)Imidazo[1,2-a]Pyridine Componenets

Abstract

There are three main classes of non benzodiazepines. Imidazopyridines are one of the most important class within
these compounds. In particular, imidazo [1,2-a] pyridines (IPS) are indispensable components of
pharmacologically important molecules. Imidazo [1,2-a] pyridine derivatives are consisted of various anxiolytic
drugs such as alpidem, necopide and saripidem; insomnia drug zolpidem as well as main structure of the molecules
which have important pharmacological activities such as antiviral, anticancer, anti-inflammatory. In this study
antimicrobial activities against several pathogen microorganisms, antioxidant activities and DNA interactions of
the (E)-7-(4-Siibstitiiestiril)-2-(4-Stibstitiiefenil)imidazo[1,2-a]pyridine compounds were invastigated. For that
purpose, the antimicrobial acitivities of the compounds against pathogen microorganisms Bacillus subtilis ATCC
6633, Bacillus cereus NRRL B-3711, Klebsiella pneumonia ATCC 13883, Escherichia coli ATCC 35218,
Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923, Salmonella typhimurium ATCC 14028,
Enterococcus faecalis ATCC 29212, Pseudomonas aeruginosa ATCC 27853, Proteus vulgaris RSKK 96029,
Enterococcus hirae ATCC 9790 Candida albicans ATCC 10231, Candida krusei ATCC 6258, Candida tropicalis
NRRL-Y 12968 were studied by using agar well diffusion method. The compounds had not any antimicrobial and
antioxidant activity. The interaction between compounds and plasmid DNA was analyzed by agarose gel
electrophoresis. It was found that compounds caused DNA destruction activity. The advanced studies should make
to rate these compounds as anticancer agent.

Key Words: (E)-7-(4-Siibstitiiestiril)-2-(4-Siibstitliefenil)imidazo[ 1,2-a]pyridine antioxidant, antimicrobial, DNA
interaction

137


mailto:leyla.arslan97@gmail.com
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Ozet

Moksifloksasin florokinolon sinifindan sentetik yapida, genis spektrumlu bir antibakteriyel ajandir. Bu ¢aligmada;
moksifloksasin antibiyotiginden hazirlanan dozlarin, insan periferal lenfositlerinde genotoksik aktiviteye sahip
olup olmadig: arastirilmistir. Bu amacla, insan periferal lenfositleri, 2,5, 5, 10 ve 20 pg/ml olmak iizere dort
moksifloksasin dozu ile 24 ve 48 saat siireyle muamele edilmis ve bu islemin hiicrelerde kardes kromatid degisimi
(KKD), kromozom anormalligi (KA), anormal hiicre (AH), mikroniikleus (MN), poliferasyon indeksi (PI), mitotik
indeks (MI), ve niikleer boliinme indeksi (NBI) diizeylerine etkisi incelenmistir. Elde edilen sonuglar, SPSS (17.0)
paket programi kullanilarak kontrol grubu ile karsilastirilmistir. Moksifloksasin ile 24 ve 48 saat muamele edilen
hiicrelerde, tiim dozlarda KA ve AH frekansinin kontrol grubuna gore 6nemli oranda arttig1 saptanmistir. Benzer
sekilde, yiiksek moksifloksasin dozlari ile muamele edilen hiicrelerde KKD ve MN frekanslarindaki artisin
istatistiksel olarak Onemli diizeyde oldugu saptanmistir (p<0,05). PI ve NBI degerleri moksifloksasin
muamelesinden etkilenmemistir (p>0,05). Buna karsilik MI degeri muamele edilen hiicrelerde kontrol grubuna
gore Oonemli diizeyde azalmistir. Sonug olarak bu c¢alismada moksifloksasinin insan periferal lenfositlerinde
genotoksik ve sitotoksik etkiye sahip oldugu saptanmustir.

Anahtar kelimeler: Genotoksisite, Kardes kromatid degisimi, Kromozomal anormallikler, Mikronukleus,
Moksifloksasin

Evaluation of Genotoxic Effect of Moxifloxacin Antibiotic

Abstract

Moxifloxacin is a broad spectrum antibacterial agent belong to the fluoroquinolone group. In this study, possible
genotoxic activity of moxifloxacin was investigated in human peripheral lymphocytes. The cells were treated with
four doses of moxifloxacin (2.5, 5, 10, 20 ng/ml) for 24 and 48 hours. The effects of this treatment were determined
by analyzing the levels of sister chromatid exchanges (SCEs), chromosomal aberrations (CA), anbormal cells
(AC), micronucleus (MN), proliferation index (PI), mitotic index (MI),and nucleer division index (NDI). Obtained
data were compared with the control group by using SPSS (17.0) software programme. The CA and AC
frequencies were found to be significantly elevated in the cells treated with all concentrations of moxifloxacin for
24 and 48 h. Similarly, the increase in the SCE and MN level in the cells treated with the highest doses of
moxifloxacin were statisticaly significant (p<0.05). Treatment of moxifloxacin did not affect Pl and NBI values
(p>0.05). In contrast , MI values were foundt to be significanty decreased in treated cells. The results of this study
demonstrated that moxifloxacin has genotoxic and cytotoxic effects in human peripheral lymphocytes.

Keywords: Chromosomal aberrations, Genotoxicity, Micronucleus, Moxifloxacin, Sister chromated exchages
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Sucuktan bakteriyosin iireten laktik asit bakterilerinin izolasyonu ve molekiiler
karakterizasyonu

Medine Giilliice!, Miikerrem Kaya?, Giizin Kaban?, Mehmet Karadayi’, Ozlem Baris,
Aybike Kamiloglu®, Halime Geng?, Kiibra Fettahoglu®

! Atatiirk Universitesi Fen Fakiiltesi Biyoloji Boliimii, Erzurum
2 Atatiirk Universitesi Ziraat Fakiiltesi Gida Miihendisligi Béliimii, Erzurum
3 Atatiirk Universitesi Fen Bilimleri Enstitiisii, Erzurum

gullucem@atauni.edu.tr

Ozet

Geleneksel fermente bir Tiirk et iirtinii olan sucuk, yaygin bir sekilde tiiketilen ve et endiistrisinde ekonomik
acidan 6nemli paya sahip olan et {irlinlerinden biridir. Gida endiistrisinde, tiretim prosesleri sirasinda kimyasal
katk1 maddelerinin kullaniminin tiiketicide olusturdugu endiselerden dolay1 dogal katki maddelerine olan ilgi son
yillarda artig gostermistir. Bundan dolay1 sucuk gibi et tiriinlerinde bakteriyosin tireten laktik asit bakterilerinin
(LAB) koruyucu kiiltiir ve/veya onlarin bakteriyosinlerinin dogal antimikrobiyal ajan olarak kullanilma imkanlar1
lizerine arastirmalara yonenilmistir. Bu ¢alismada, farkl: iireticilerden temin edilen sucuk 6rneklerinden laktik asit
bakterileri izole edilmis ve izolatlarin bakteriyosin {iretme potansiyelleri belirlenmistir. Bakteriyosin iiretme
potansiyeline sahip izolatlar molekiiler olarak tanimlanmustir. izolatlarin gida kaynakli patojenlere (Listeria
monocytogenes, Staphylococcus aureus ve Bacillus cereus) karsi antagonistik aktiviteleri ise agar-spot ve kuyu
difiizyon teknikleri ile test edilmistir. LAB izolatlarindan 6’sinin bakteriyosin iirettigi belirlenmis ve 4 izolat
Lactobacillus plantarum, 2 izolat ise L. plantarum subsp. plantarum olarak tanimlanmistir. Sonug olarak, sucuktan
izole/identifiye edilen bakteriyosin iiretici laktik asit bakteri suslarinin saf veya ham bakteriyosin preparati elde
etmek i¢in iyi bir kaynak oldugu kanaatine varilmistir.

Anahtar Kelimeler: LAB, Dogal gida katkisi, Bakteriyosin, Sucuk

Tesekkiir: Bu caligsma, Tiirkiye Cumhuriyeti — Gida, Tarim ve Hayvancilik Bakanligi tarafindan TAGEM-
13/ARGE/6 numarali proje ile desteklenmistir.

Isolation and molecular characterization of bacteriocin producing lactic acid bacteria
from sucuk

Abstract

Sucuk, a traditional Turkish fermented meat product, has a significant economic share in the meat industry as one
of the most commonly consumed product groups. Recently, there has been an increasing interest in natural food
additives in the food industry due to consumer’s concerns about chemical additions during the production
processes. Thus, recent researches have focused on the possibility of using bacteriocin producing lactic acid
bacteria (LAB) as protective cultures and/or their bacteriocins as natural antimicrobial agents in such meat products
as sucuk. In the present study, lactic acid bacteria from various sucuk samples collected from different producers
were isolated and their bacteriocin producing potentials were determined. Bacteriocinogenic isolates were
identified by using molecular techniques. Determination of antagonistic and antimicrobial activities against food-
borne pathogenic strains (Listeria monocytogenes, Staphylococcus aureus and Bacillus cereus) was done by using
agar-spot and well diffusion assays. 6 of LAB isolates were determined as bacteriocinogenic and these were
assigned to as 4 Lactobacillus plantarum and 2 L. plantarum subsp. plantarum. In conclusion, it was reached that
the isolated/identified bacteriocin-producing lactic acid bacteria strains from sucuk samples have a significant
potential to prepare pure or crude bacteriocin preparations.

Keywords: LAB, Natural food additives, Bacteriocin, Sucuk
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Scytalidium thermophilum Katalaz-Fenol Oksidaz (CATPO) Yanal Kanahnin Aktivitedeki Rolii
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Ozet

Scytalidium thermophilum, hidrojen peroksiti su ve oksijene parcalayan ve bunun yam sira farkli tipte fenolik
maddeleri okside edebilen bir katalaz enzimi iiretir (CATPO). “Hem” grubu igeren S. thermophilum katalaz-fenol
oksidaz (CATPO) enzimi, homotetramer bir yapiya sahip olup her bir monomeri iyi derecede korunmus bir yap1
gostermektedir. Aktif bolgede bulunan “Hem” grubu, protein yapist igine gomiilii halde bulunmaktadir ve aktif
bolgeden reaksiyon substrati ile tiriinlerin giris ve ¢ikislari ii¢ kanal vasitasiyla ger¢eklesmektedir. Bu kanallardan
biri olan ana kanalin peroksit molekiiliiniin aktif bolgeye ulasmasinda baslica rol oynadig diisiiniilmektedir. Yanal
kanal ise aktif merkeze distal asparajin kalintisi tizerinden yaklagmakta olup kii¢iik initeli katalazlardaki
NADP(H) baglanma bolgesiyle iliskilidir. Bu kanalin roli tam olarak bilinmemekle birlikte reaksiyon
iriinlerinden olan su molekiiliiniin bu kanal kullanarak protein yapisini terk ettigi varsayilmistir. Devam eden
caligmanin bir pargasi olarak, CATPO varyantiin ¢esitli mutasyonlar1 (Val228, Leu321, Glu316, Val536, [le313
ve Ile314) gergeklestirilmistir. Bu mutantlardan V228C, V2281 ve 1313F’nin yabanil tip CATPO enziminde
oldugu gibi d tipi “Hem” grubu igerdigi gozlenirken V228G ve V228A mutant proteinlerinin ise d tipi “Hem”
yerine b tipi “Hem” grubu icerdigi spektroskopik yontemlerle bulunmustur. Yapilan kinetik ¢alismalarda 1313F,
V2281 ve V228C mutantlarinda katalitik aktivitede artis gozlenirken fenol oksidaz aktivitesinde azalma
gbzlenmigtir. Bununla birlikte V228 A mutantinin katalaz ve oksidaz aktivitesinde azalma gbzlenmistir. V228G
mutant1 da V228A’ya benzer sekilde katalitik aktivite profiline sahip olmakla beraber oksidaz aktivitesinde gozle
goriiliir bir artis tespit edilmistir. Bu ¢aligmada yanal kanalda bulunan 6nemli amino asit kalintilarinin katalitik
aktivitedeki rolii arastirilmis olup katalitik aktivitede onemli degisiklikler kaydedilmistir.

Anahtar Kelimeler: Katalaz, Fenol oksidaz, Yanal kanal, S. thermophilum

Role of Lateral Channel in Activity of Catalase-Phenol Oxidase (CATPO) from Scytalidium
thermophilum

Abstract

Scytalidium thermophilum produces a catalase with phenol oxidase activity (CATPO) that catalyses the
decomposition of hydrogen peroxide into oxygen and water and also oxidizes various phenolic compounds. The
haem-containing catalase of S. thermophilum consists of a homotetramer in which each subunit contains a core
region with the highly conserved catalase structure. The active site haem group deeply buried inside the molecular
structure requires the movement of substrate and products through three long channels. Among them, the main
channel is believed to be a primary route for the access of peroxide to the active site. The lateral or minor channel
approaches the haem from above, adjacent to the essential asparagine, and emerges on the enzyme surface at a
location corresponding to the NADP(H)-binding pocket in catalases that bind a nicotinamide cofactor. The
function of this channel remains unknown, although molecular-dynamics simulations suggest that water can exit
the protein through this channel. As part of ongoing study, CATPO variants with mutations of Val228, Leu321,
Glu316, Val536, 11e313 and lle314 were produced. Spectroscopic studies with different CATPO variants have
shown that V228C, V228l and 1313F contained haem d, while VV228A and V228G had haem b in the active center.
In terms of their catalytic activity, 1313F, V228C and V228l presented an increase in catalase activity but a
decrease in phenol oxidase activity. On the other hand, V228A exhibited both reduced catalatic and oxidase
activities. V228G has a similar catalatic activity profile as V228A, but has much higher oxidase activity. In this
study, the role of important lateral chain residues in catalytic activity has been investigated and it’s been suggested
that the dimensions or volume of the channel were critical in determining the rate of either H,O, or phenolic
compound (catechol) movement into the active site.

Keywords: Catalase, Phenol oxidase, Lateral channel, S. thermophilum
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Ozet

Biyoteknolojinin amaci, biyolojik sistem ve {iiriinleri kullanarak, yeni triinler elde etmek veya var olan {iriini
gelistirmektir. Tip, endiistri, tarim, gida, ¢cevre gibi alanlarda biyoteknolojiden faydalanarak bir¢ok yararli {iriin
elde edilmektedir. Biyoteknolojik ¢aligmalardaki esas amag insan yasamini kolaylastirmaktir. Biyoteknolojinin en
yaygin uygulama alanlarindan biri tarimsal biyoteknolojidir. Tarimda, konvansiyonel girdilerin azaltilmasi, verim
ve kalitelerinin arttirllmasi, hastalik-zararlilara karsi dayanikliligin -~ gelistirilmesinde biyoteknolojiden
yararlanilmaktadir. Tarimsal biyoteknoloji; bitki biyoteknolojisi, hayvansal biyoteknoloji, enzim ve mikrobiyal
biyoteknoloji olarak 3 gruba ayrilir. Bitki biyoteknolojisi bitki 1slahi ile baglamis, modern 1slah tekniklerinin
gelistirilmesini ve tarimsal iiretimde verimliligin artirilmasint amaglamistir. Doku kiiltiiri, rekombinant
teknolojileri ve enzim teknolojisi bitki biyoteknolojisinin dnemli ¢aligma alanlaridir. Haploid bitkilerin elde
edilmesi, ¢ogaltilmas1 zor veya az bulunan bitkilerin ¢ogaltilmasinda, embryo kurtarmada ve viriisten ari bitkilerin
elde edilmesinde doku kiiltiirii yontemlerinden yararlanilmaktadir. Rekombinant teknolojisi kullanilarak, hastalik-
zararlilara karst dayaniklilik genlerinin bitkilere aktarimi ile verimde artig ve ihtiyag duyulan pestisitlerde azalma
gozlemlenmektedir. Hayvansal biyoteknoloji, genetik olarak iistiin hayvanlar elde etmek, et, siit, yumurta gibi
hayvansal riinlerin verimini-kalitesini arttirmak igin kullanilmaktadir. Rekombinant DNA teknolojleri,
markérler, yapay tohumlama, embriyo transferi, mikroenjeksiyon ile gen transferi, klonlama tekniklerinden bu
amaclar1 gerceklestirmek igin yararlanilmaktadir. Enzimler, biyokimyasal olaylarin merkezinde, molekiillerin
parcalanmasini, kimyasal enerjinin korunmasini ve doniistiiriilmesini saglayan biyolojik katalizorlerdir.
Enzimlerden bu o&zellikleriyle rekombinant DNA teknolojisinde faydalanilmaktadir. Enzimler, raf omriinii
arttirmak i¢in kullanilabilir. Hayvan beslenmesi i¢in dnemli besinlerden olan silaj da mikrobiyal aktivite tiriiniidiir.

Anahtar Kelimeler: Biyoteknoloji, Rekombinant Teknoloji, Tarim

Applications of Biotechnology in Agriculture

Abstract

The aim of biotechnology is to obtain new products and improve the exsisting product by using biological methods
and products. Many useful products are obtained utilizing the biotechnology such as medicine, industry,
agriculture, food and environment. The main purpose of biotechnological studies is to facilitate human life.
Agricultural biotechnology is one of the most common applications of biotechnology. Biotechnology is used to
reduce the conventional inputs, increase the yield and quality and improve the resistant to diseases and pests in
agriculture. Agricultural biotechnology divide into 3 fields. These are; plant biotechnology, animal biotechnology,
enzyme-microbial biotechnology. Plant biotechnology has begun with plant breeding. It is aimed to improve the
modern breeding techniques and increase the productivity. Tissue culture, recombinant technology, enzyme
technology are important working area of plant biotechnology. Tissue culture techniques are used for haploid plant
production, the propagation of plants which have rare or difficult to reproduction, embryo rescue and produce the
virus free plants. Use of recombinant technology, pest resistance genes transferred to plants, so increase in yield
and reduction in pesticides ‘will be needed’ occurs. Animal biotechnology is used to obtain genetically superior
animals, and improve the quality-yield of animal products like eggs, meat, milk. Recombinant technologies,
markers, artificial insemination, embriyo transfer, gene transfer by microinjection, clonning techniques are
methods that used to achieve these goals. Enzymes, are the biological catalyzer that centre of biochemical
reactions. Enzymes provide the fragmentation of molecules, protect and conversion of chemical energy. Enzymes
are used in Recombinant technology with these properties. Enzymes can be used to increase the shelf-life. Silage
is one of the most important nutrients for animal nutrition. Silage is the prduct of the microbial activity.

Keywords: Biotechnology, Recombinant Technology, Agriculture
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HDL ve LDL Seviyesi Farkli Olan Gruplarin Serumlarinda Asetilkolinesteraz ve
Protein Karbonil Diizeyinin Belirlenmesi
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Ozet

Oksidan sistemin lehinde bozulan antioksidan sistem dolayisiyla olusan oksidatif stress sonucu bir¢ok hastalik
meydana gelebilmektedir. Bu dengenin bozulmasi ile olusan hastaliklar arasinda Alzheimer ve kardiyovaskiiler
hastaliklar1 da yer almaktadir. Yiiksek seviyede protein-karbonil gruplarmin varligi da bu hastaliklarda
gozlemlenmektedir. Protein karbonil igerigi seviyesi, protein oksidasyonunda en yaygin olarak kullanilan bir
markirdir. Asetilkolinesteraz norotransmitter asetilkolini hizlica hidroliz ederek tam bir gegici sinaptik aktivasyon
saglayan kolinerjik iletimin anahtar bir bilesenidir. Bu nérotransmitter asetilkolin kan damarlar1 i¢inde esnekligi
saglar. Calismada, asetilkolinesteraz ve protein-karbonil seviyelerinin  HDL-LDL’ye bagh degisimleri
incelenmistir. Protein-karbonil seviyelerinde gruplar arasinda istatistiksel olarak anlamli bir fark olmadigi
bulunmustur. Asetilkolinesteraz aktivitesinde ise diisiik HDL grubu ile normal HDL grubu arasinda anlamli bir
fark oldugu bulunmustur (P< 0,05).

Anahtar Kelimeler: Asetilkolinesteraz, HDL, Oksidatif Stres, Protein Karbonil

Determination of Acetylcholinesterase Activity And Protein Carbonyl Groups Level in
Serum of Groups With Different HDL ve LDL Levels

Abstract

Oxidative stress, an imbalance toward the pro-oxidant side of the pro-oxidant/antioxidant homeostasis, occurs in
several human diseases. Among these diseases are those in which high levels of protein carbonyl groups have been
observed, including Alzheimer’s disease and some cardiovascular disease. Protein carbonyl content is actually the
most general indicator and by far the most commonly used marker of protein oxidation. Acetylcholinesterase is a
key component of cholinergic transmission: it allows a precise temporal control of synaptic activation, by rapidly
hydrolyzing the neurotransmitter acetylcholine. This neurotransmitter acetylcholine provides flexibility in the
blood vessels. In this study, we investigated acetylcholinesterase and protein carbonyl levels to evaluate the HDL-
LDL related changes. No statistically significant difference in Protein carbonyl level was found among the all
groups. When A statistically significant difference in acetylcholinesterase activity was found between HDL-low
and HDL-normal groups (P<0,05) .

Keywords: Acetylcholinesterase, HDL, Oxidative Stress, Protein carbonyl
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Giiclii oksidatif etkileri oldugu bilinen potasyum dikromat (K>Cr.Oy7), ayn1 zamanda kanserojen etkilere de sahip
olabilmektedir. Limon suyunun (LS) ise gii¢lii antioksidan etkilere sahip oldugu bilinmektedir. Bu calismada 7
ayr1 grup olusturulmustur: i: Kontrol grubu, ii: Pozitif kontrol (K2Cr.07) grubu, iii: 5 mM K.Cr,O7 + LS grubu, iv:
10 mM K3Cr,07+ LS grubu, v: 15 mM K,Cr,07 + LS grubu, vi: 20 mM K,Cr,07 + LS grubu, vii: 25 mM K;Cr,07
+ LS grubu. Sterilizasyon isleminin ardindan LS (% 25) ve farkli konsantrasyonlarda K»Cr.O7, Saccharomyces
cerevisiae kiiltiirlerine eklenmistir ve 37°C'de 1 saat, 3 saat, 5 saat ve 24 saat (giin boyu) gelistirilmistir. S.
cerevisiae hiicre gelismesi spektrofotometreyle tespit edilmistir. Total protein degisimi SDS-PAGE ile
belirlenmistir ve biiliret metoduyla hesaplanmistir. Bizim sonuglarimiza gore, farkli gelisme siirelerinde pozitif
kontrol grubuna kiyasla, LS verilen gruplarda hiicre gelismesi artmustir. Biiiret sonuglarina gore, LS verilen maya
gruplarinda, pozitif kontrol grubuna gore protein yogunlugu daha fazla miktarda 6l¢iilmistiir. Sonug olarak, limon
suyunun artan oksidatif hasara kars1 koruyucu bir etkisi vardir ve S. cerevisiae'de hiicre gelisimini artirmaktadir.

Anahtar Kelimeler: Limon suyu, Oksidatif hasar, S. cerevisiae, SDS-PAGE, biiiret

Is Lemon Juice Reduced the Chromium Stress in Saccharomyces cerevisiae?

Abstract

It is known that potassium dichromate (K2Cr.07) has harmful effects, it also may has carcinogen effects. It is
thought that lemon juice (LJ) has antioxidant effects. In this study, seven groups were composed. i: Control group,
ii: Positive control (K2Cr20y7) group, iii: 5 mM K,Cr,07 + LJ group, iv: 10 mM K:Cr,O7 + LJ group, v: 15 mM
K2Cr,07 + LJ group, vi: 20 mM K;Cr,0O7 + LJ group, vii: 25 mM K,Cr,07 + LJ group. After sterilization, LJ
(25%) and different concentration of K,Cr.O7 were inserted to Saccharomyces cerevisiae cultures and the cultures
were developed at 37°C for 1h, 3h, 5h and 24 hours (overnight). S. cerevisiae cell growth was determined by
spectrophotometer, total protein alteration was identified by SDS-PAGE electrophoresis and calculated with biuret
method. With respect to our studies results; cell growth rised in LJ groups to which LJ was taken in proportion to
the positive control group at different growing times. According to biuret results, protein intensity in LJ groups
more than positive control's. As a result LJ has a protective role for decrease the oxidative damage and increased
cell growing in S. cerevisiae.

Keywords: Lemon juice, Oxidative damage, S. cerevisiae, SDS-PAGE, biuret
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Ozet

Deve dikeni (DD) yaprak ve ¢igek ekstrakti yiizyillardir karaciger, safra kesesi ve dalak bozukluklarinda
kullanilmaktadir. Son ¢aligmalar, DD’nin kanseri dnleme ihtimali iizerinde odaklanmistir. Bu ¢alismanin amaci,
ratlarda karbon tetrakloriir (CCls) uygulamasi yoluyla olusturulan karaciger hasarma kars1t DD’nin koruyucu bir
rolii olup olmadigini aragtirmakti. Caligmada 28 adet erkek Wistar albino (n=28, 8 haftalik) rat kullanilmistir.
Ratlar canli agirliklarina gore dort gruba ayrilmstir. Gruplar: (i) Negatif Kontrol: Normal su tiiketen, CCls ve deve
dikeni verilmeyen grup; (ii) Pozitif Kontrol: Normal su tiikketen, CCl, verilmeyen fakat deve dikeni verilen grup;
(iii) CCls Grubu: Normal su tiiketen ve CCly verilen grup (2 ml/kg CA, ip); (iv) CCls + deve dikeni Grubu: CCl.4
(2 ml/kg CA, ip) ve deve dikeni verilen grup seklinde ayarlanmistir. Doku apoptotik indeksi TUNEL metodu
yoluyla belirlenmistir. CCls +DD grubundaki apoptotik indeks (TUNEL sonuglari) CCls grubuna goére azalig
gostermistir. Bu sonuglar, DD bitkisinin karaciger iizerinde koruyucu bir etkisi oldugunu gostermektedir.

Anahtar Kelimeler: Apoptozis, DNA hasar1, Karaciger, TUNEL metodu

The Determination Protective Effect of Thistle (Silypbum Marianum L.) by TUNEL
Method Against to with Carbon Tetrachloride (Ccls)-Induced Liver Damage In Rats

Abstract

The leaf and flower extracts of thistle (T) have been used for liver, gall bladder and spleen disorders for centuries.
Recent studies have focused on the possible effects of thistle in preventing cancer. The aim of this study was to
examine whether thistle plays a protective role against the damage in the liver via the administration of
carbontetrachloride (CCl,) to rats. 28 male Wistar albino (n=28, 8 weeks old) rats have been used in the study.
The rats were divided into 4 groups according to their live weights. The groups were: (i) Negative Control (NC):
Normal water consuming group to which no CCl, and thistle (T) is administered; (ii) Positive Control (PC): Normal
water consuming group to which no CCl, is administered but T is administered; (iii) CCls Group: Normal water
consuming and group to which CCl, is administered (2 ml/kg live weight, ip); CCls + T group: CCls and T
administered group (2 ml/kg live weight, ip). Tissue apoptotic index was examined via TUNEL method. It was
observed in the CCl4+T group that the apoptotic index (TUNEL results) decreases in comparison with the CCl,
group. These results show that thistle plant has a protective effect on liver.

Keywords: Apoptosis, DNA damage, Liver, TUNEL method
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Centaurea cinsi Tiirkiye'de 112 endemik taksona, %60 endemizm oranina sahiptir. Tiirkiye' de endemik olup soyu
tikenme tehlikesiyle kars1 karsiya olan tiirler 1994 yilinda Tiirkiye Bitkileri Kirmizi Kitabi'nda yaymlanmustir.
Centaurea fenzlii bu kitapta az tehdit altinda olan tiirler kategorisine alinmistir. Bu c¢alismada soyu tiikkenme
tehlikesi altinda olan Centaurea fenzlii endemik tiiriiniin doku kiiltiiriinde mikroiiretim olanaklar1 arastirilmistir.
MS (Murashige and Skoog), B5 (Gamborg's), WH ( White) ortamlarina 2 mg/L NAA (NaftelenAsetikAsit) ve
1mg/ L BA (Benzil Adenin), 1 mg/L 2,4-D (2,4- Diklorofenoksiasetik Asit) ve 1mg/ L BA , 2 mg/L 2,4-D ve
Img/ L NAA hormon kombinasyonlar1 uygulanmus, bir aylik aseptik fidelerden yaprak, govde, kok eksplantlar
almmustir. Bu eksplantlarin bir kismi karanlikta bir kismi 16 saat 151k 8 saat karanlik fotoperiyodunda 25°C
sicaklikta inkiibe edilmistir. Sonug olarak, {izerinde siirgiin gelisen, beyazimsi sar1 renkli, gevrek olmayan biiyiik
kalluslar karanlik ortamda MS ortaminin 2 mg/L NAA ve 1 mg/L BA ile kombine edilmis kiiltiiriinde, yaprak
eksplantlarindan gelismistir. Uzerinde siirgiin gelismeyen, koyu sar1 renkli, biiyiik kalluslar ise en iyi karalikta BS
ortaminin 2 mg/ L 2.4-D ve 1 mg/L NAA ile olusturulmus kiiltiiriinde, yaprak eksplantlarindan meydana gelmistir.
Tiim uygulamalar igerisinde en fazla siirgiin sayist MS 2 mg/L NAA 1mg/L BA ortaminda, karanlik kosullarda,
kallus tizerinde eksplant basina 5 siirgiin orantyla elde edilmistir. WH ortami tiim hormon konsantrasyonlarda
kallus ve siirgiin olusturma agisindan verimsiz olmustur. Yaprak eksplantlari gévde ve kok eksplantlarina gore
hem kallus hem de siirgiin vermede daha basarili olmustur. Karanlikta ve aydinlikta kalluslar {izerinde gelisen
stirgiinler hormonsuz MS ortamina alinmig ancak bu hormonsuz ortamda kdklenme gerceklesmemistir.

Anahtar Kelimeler: Centaurea, Doku Kultirii, Endemik

Micropropagation of An Endemic Species for Turkey Centaurea fenzlii Reichardt. in
Plant Tissue Culture

Abstract

The genus Centaurea has 112 endemic taxa and a 60% rate of endemism in Turkey. Turkey's endemic species
facing the danger of extinction was published in Red data book of Turkish plants in 1994. Centaurea fenzlii was
taken into the category of endangered species in this book. In this study, micropropagation facilities in tissue
culture of Centaurea fenzlii which facing the danger of extinction was investigated. Murashige and Skoog medium,
White medium, Gamborg's medium supplemented with 2 mg/L NAA and 1mg/ L BA, 1 mg/L 2,4-D and 1mg/ L
BA , 2 mg/L 2,4-D and 1mg/ L NAA hormon combinations were prepared. Leaf, shoot, root explants were taken
from one month aseptic seedlings. The cultures were maintained at 25°C and subjected to 16 hour light/ 8 hour
dark cycle. Some cultures were maintained at 25°C in darkness to compare If light is an important condition for
callus formation or not. As a result, the shoots growing, whitish yellow color, runny and not larger calluses
developed from leaf explants on MS medium combine with 2 mg/L NAA and 1 mg/L BA in darkness. Dark yellow,
big calluses without shoot were formed from leaf exsplants on Gamborg's medium containig 2 mg/ L 2.4-D and 1
mg/L NAA in darkness. Maximum number of shoots in all applications obtained on MS medium combine with 2
mg/L NAA and 1mg/L BA in darkness and average number of shoots for per explant was 5 . WH environment
was inefficient in terms of creating callus and shoots in all hormone concentrations. Leaf explants according to
stem and root explants were more successful in making both shoot and callus production. The growing shoots on
calluses both darkness and light conditions were taken to hormon free MS medium for rooting but root formation
didn't happen.

Keywords: Centaurea, Endemic, Tissue Culture
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Ozet

NDM-1, son zamanlarda kesfedilmis yeni bir metallo-B-laktamaz enzimdir. Bu enzim, aztreonam harig biitiin -
laktam antibiyotiklere kars1 bakterilere diren¢ kazandirmaktadir. Diinyanin bir¢cok yerinde goriilmeye baslanmasi
ve her gecen giin yeni varyantlarmin ortaya ¢ikmasi endiselere yol agmaktadir ve genis spektrumlu bu
antibiyotiklere karst inhibitorlerin bulunmasi ihtiyacini dogurmustur. NDM-1’in su ana kadar 16 varyanti
bulunmaktadir ve bu varyantlar bir veya birka¢c amino asit ile birbirlerinden farklilik gosterirler. Halihazirdaki
projemizde, PZR metoduyla blanpm-1 geni tanimlanmis ve blanpm-1 geni TOPO-100 ekspresyon vektoriine
klonlanmigtir. NDM-1 f{ireticisi rekombinant ekspresyon vektorii TOPO-100/blanpm-1 kalip DNA  olarak
kullanilarak NDM-2 (P28), NDM-3 (D95), NDM-4 (M154), NDM-5 (V88), NDM-7 (D130) ve NDM-9 (E152)
varyantlarinin olusmasina neden olan pozisyonlardaki amino asitler i¢in alanin mutasyonlart olusturulmustur.
Alanin mutasyon varyantlarimin enzimin {i¢ boyutlu yapisinda ve buna bagli aktivitelerindeki degisimler
belirlenmistir. Bu arastirmalarla birlikte, NDM-1 i¢in homoloji modellemesi ve doklama calismalar1 ve dzellikle
varyantlar arasi degisimler goz oniine alinarak potansiyel inhibitorler bulmak amaciyla yapilmistir. Modeller 9.14
ve SWISS-MODEL ile igiinciil yapilar incelenmistir. Pyrx tizerinden Autodock Vina ve DOCK ile doklama
analizleri yapilmaktadir.

Anahtar Kelimeler: Doklama, Homoloji Modelleme, NDM-1

Homology Modeling of Alanine Mutations Produced through NDM-1 Variant

Abstract

NDM-1(New Delhi metallo-B-lactamase 1), is a new metallo beta lactamase enzyme that recently found in bacteria.
The peculiarity of this enzyme is that it induces resistance to all of the f-lactam antibiotics other than aztreonam.
Increasing presence of this enzyme all around the world and its upcoming new variants in recent years causes
worries and shows the urgent need of searching for inhibitors to save the broad spectrum of antibiotics. NDM-1
has 16 different variant till now and the differences are only one or a few amino acids in its sequence. In our
ongoing project, blanom-1 gene defined by PCR method and it was cloned into the TOPO 100 expression vectors.
Using TOPO-100/blanpm-1, Which is a recombinant expression vector and NDM-1 producer, as DNA pattern,
alanine mutations were created at the positions that causes differentiation in variants of NDM-2 (P28), NDM-3
(D95), NDM-4 (M154), NDM-5 (V88), NDM-7 (D130) and NDM-9 (E152). Later on determination of the changes
in 3D structure of the enzyme and its activities of the mutant variants related to these structural changes were
completed. Along with these studies, homology modeling and virtual screening through docking studies of the
NDM-1 with a focus on the differentiated regions within the variants has been studied to uncover the potential
inhibitors.Modeller9.14 and SWISS-MODEL were used to obtain the tertiary structure. Autodock Vina through
Pyrx and DOCK were employed for docking analysis.
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Molekiiler biyolojinin ilerleyen bilgisayar teknolojisiyle olan multi-disipliner igbirligi biyoteknolojide biiyiik
gelismelere ortam saglamistir. Bu gelismelerden biri de niikleik asit dizilerinin analizinin yapilmast igin gerekli
biyoinformatik araglarin gelistirilmesidir. Yiiksek maliyetli laboratuar ¢aligmalarindan 6nce farkli platformda
gelistirilen bu yazilimlar ile in silico ¢alismalarin yapilmasi, saglk, ¢evre, tarim, ve gida giivenligi basta olmak
tizere bir¢ok calismaya 151k tutacaktir. Mycoplasma gallisepticum (MG) ve Mycoplasma synoviae (MS) kanath
endiistrisinde biiyiik ekonomik kayiplara sebep olan, klinik olarak da olduk¢a dnemli iki patojendir. MG ve MS’ye
ait farkli gen bolgeleri ile acik erisimli veritabanlarindan (EMBL, DDBJ, NCBI) indirilerek, web tabanli ve
masaiisti  araglar kullanilarak analiz edilmis ve tek niikleotid diizeyinde farkliliklar bulunmustur. Bu
sonuglar manuel yontemler ile yapilan degerlendirmeler ile karsilastirilarak yapilan ¢alismanin dogrulugu gézden
gecirilmistir. Bu ¢alisma sonucunda in silico olarak tespit edilen, tek nokta farkliliklar: potansiyel biyobelirteg
olarak, gelecekte bu patojenlerin tanisi i¢in in vitro ¢alismalarin 6niinii agacaktir.

Anahtar Kelimeler: Biyoinformatik araglar, Mycoplasma gallisepticum, Mycoplasma synoviae, tek niikleotit
farkliliklari, biyobelirteg

Comparision of Web and Desktop Bioinformatic Tools with Manual Methods for Single
Nucleotide Difference Analysis

Abstract

Multi-disciplinary cooperation of molecular biology and advanced computer technology has led to major
development in biotechnology. One of these improvements is developing bioinformatic tools which are necessary
to perform analysis of nucleic acid sequences. Before high-cost laboratory studies, making in silico studies with
softwares developed in different platforms will shed light in many studies particularly health, environment,
agriculture, and food safety. Mycoplasma gallisepticum (MG) and Mycoplasma synoviae (MS) are clinically quite
important pathogens causing huge economic losses in the poultry industry. Different gene regions of MG and MS
has been downloaded from open access databases (EMBL, DDBJ, NCBI) and analyzed using web and desktop
tools. The single nucleotide differences have been found. These results were compared with the assessments
made by manual methods for confirmation of the study. As a result of this study, the use of in silico determined
single nucleotide differences could be potentially used as biomarkers and would lead to future in vitro studies for
the diagnosis of these pathogens.

Key words: Bioinformatic tools, Mycoplasma gallisepticum, Mycoplasma synoviae, single nucleotide difference,
biomarker
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Mikroorganizmalar ¢evrede bir ¢ok stres faktoriine maruz kalmaktadir. Bu stres faktorlerinden biri de agir metal
stresidir. Bir mikroorganizma agir metal stresine adapte olabilmek ve dayaniklilik saglamak i¢in bazi proteinlerin
sentezini arttirma veya azaltma yoluna gidebilmektedir. Bakteriler disg ¢evresel uyarilara adaptasyon i¢in iki
bilesikli sistem olarak ifade edilen bir sinyal iletim yolunu kullanirlar. Yapilan ¢aligmalarda E. coli’ de bulunan
iki bilesikli sistemlerin birgogu karakterize edilmis ve temel olarak gesitli stres faktorlerine cevaptan sorumlu
olduklari belirlenmigtir. Bu iki bilesikli sistemlerden birisi olan EnvZ/OmpR de EnvZ sensor, OmpR ise EnvZ’nin
fosforladig1 bir regiilatordiir. Sensér olan EnvZ, cevresel degisiklikleri algilar ve sinyali cevap regiilatorii olan
OmpR’ye iletir. Bu ¢alismada EnvZ/OmpR iki bilesikli sisteminin Cd, Cu, Zn, Mn, Ni ve Co metal stresindeki
rolleri aragtirilmistir. Caligmada P1 transdiiksiyon metoduna gore E. coli’nin W3110 susunda envZ ve ompR
genleri mutant hale getirilmistir. Yabani tip E. coli ve mutant mikroorganizmalarda Cu, Co, Zn, Ni, Cd, Mn
metallerinin MIK degerleri belirlenmis ve bu MIiK degerleri ile biiyiime grafikleri, petri damlatma deneyleri ile
metal stresi altinda genlerin rolleri arastirilmustir.

Sonug olarak; yabani tip E. coli ile karsilagtirildiginda envZ ve ompR genlerinin mutant oldugu suslarin Co, Cu,
Cd ve Ni metallerine karsi duyarli oldugu, Mn metaline kars1 direncli oldugu ve Zn metaline kars1 genin herhangi
bir roliiniin olmadig1 belirlenmistir.

Anahtar Kelimeler: E. coli, Metal stresi, Iki bilesikli sistem

Investigation of The Roles of The envZ and ompR Genes of Escherichia coli in Different
Metal Stresses

Abstract

Microorganisms are exposed to various stress factors in their environment. One of these stress conditions is metal
exposure. Microorganisms can increase the synthesis of some proteins in order to adapt to a heavy metal stress
and ensure the durability. Heavy metal resistant microorganisms try to maintain their viability and avoid the
impacts of heavy metals by using one or more of the resistance systems. Bacteria use two signal transduction
component systems in order to adapt to environmental conditions. In studies, many of the two-component systems
of E.coli have been characterized and it has been determined that mainly these systems were shown to be
responsible for the responses against various stress factors. In these systems, EnvZ is a sensor, OmpR is the
regulator phosphorylated by EnvZ. EnvZ senses the environmental changes and it transfers these signals to the
regulator OmpR. In this study, we aimed to examine the effects of EnvZ/OmpR component system on Cd, Cu, Zn,
Mn, Ni and Co stresses. We mutated the envZ and ompR genes in W3110 strain of the E.coli by using the P1
transduction method. We exposed the mutant microorganisms with Cd, Cu, Zn, Mn, Ni and Co metals and we
determined the MIC results. The growth graphics drawn and petri dropping tests made under metal stresses by
using these MIC results.

Conclusively, Compared with wild-type E.coli, bacteria carrying envZ and ompR mutant genes were sensitive to
Mn, Cd and Cu metals whereas they were resistant against Mn metal. Besides, we have found that the bacteria
carrying these genes did not have any response against Zn metal.

Keywords: E. coli, Metal stress, Two-Component Systems
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Ozdiizenleyici 6grenme, dgrencilerin kendi bilislerini diizene sokmak i¢in kullandiklar: stratejileri (cesitli biligsel
ve Ustbiligsel stratejilerin kullanimi) ve kendi 6grenmelerini kontrol etmek i¢in kullandiklar1 kaynak yonetimi
(zaman ve galigma g¢evresi yonetimi) stratejilerini kapsamaktadir. Bu ¢alismanin konusu olan biligsel stratejiler
tekrarlama, diizenleme, ¢ikarimda bulunma, &zetleme, sonug¢ ¢ikarma, imgeleme, aktarma ve genisletme
stratejilerinden olugmaktadir. Biligsel 6grenme stratejileri siniftaki akademik performansla iligkili 6nemli olarak
tanimlanan tekrarlama, genisletme ve diizenleme stratejileridir. Dolayisiyla, 6rnek olay yontemi kullanilarak
yapilan bu c¢alismanin amaci basar1 ortalamasinin istenilen diizeyde olmayan Molekiiler Biyoloji dersinde,
iiniversite ogrencilerinin bu derste tercih ettikleri biligsel 6grenme stratejilerini belirlemektir. Caligma, molekiiler
biyoloji dersini almakta olan 28 {iniversite 6grencisiyle gerceklestirilmistir. Caligmada veri toplamak amaciyla,
Pintrich, Smith, Garcia ve Mckeachie (1991) tarafindan gelistirilen MSLQ (Ogrenmede Giidiisel Stratejiler Olcegi)
kullanilmistir. MSLQ, Sungur (2004) tarafindan Tiirkgeye uyarlanmigtir. MSLQ kullanilirken ¢alismanin amacina
uygun olarak sadece biligsel 6grenme stratejilerini 6lgen maddeler ¢aligmaya dahil edilmistir. Verileri analiz etmek
amaciyla, betimsel analiz yontemleri kullanilmigtir. Bulgular, en fazla ortalamanin tekrarlama stratejisinde ve en
az ortalamanin ise elestirel diisiinme stratejisinde oldugunu gostermektedir

Anahtar Kelimeler: Biligsel stratejiler, Molekiiler Biyoloji

University Students’ Cognitive Learning Strategies in Molecular Biology Course

Abstract

Self-regulated learning is defined as the strategies that students use to regulate their cognition (use of various
cognitive and metacognitive strategies) as well as the use of resource management strategies which students use
to manage and control their environment and also their learning. Cognitive self-regulated learning strategies are
one type of learning strategy that serves to support learners in becoming more successful (Wolters, 1998).
Rehearsal, elaboration and organisational strategies are important cognitive strategies related to academic
performance in the classroom and include recalling information, words or lists and understanding a piece of text
or a lecture. Therefore, this study is based on case study method with a purpose of describing low achievement
university students’ cognitive learning strategies in molecular biology course. The study was conducted with 28
university students who taking Molecular Biology course. The Motivated Strategies for Learning Questionnaire
(MSLQ), developed by Pintrich, Smith,Garcia and Mckeachie (1991) was used to collect the data. The Turkish
version of the Motivated Strategies for Learning Questionnaire was translated and adapted into Turkish by Sungur
(2004). In accordance with the purpose of the study, only related subscales of learning strategies section (cognitive
strategies) were used to assess students' learning strategies. Descriptive statistics was carried out to define the mean
scores of rehearsal, elaboration, organization and critical thinking strategies. Results showed that students have
the highest mean score in rehearsal and the lowest mean score in critical thinking strategies.

Keywords: Cognitive strategies, Molecular Biology
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Listeria monocytogenes ¢evreye genis dlgiide yayilabilen, buzdolabr sicakliginda geligebilen, sogutma, dondurma,
1sitma ve kurutma islemleri gibi olumsuz kosullar altinda bile canliligini koruyabilen halk saglig1 agisindan énemli
bir patojendir. Siit iiriinleri, pastorize edilmemis peynir, az pigmis tavuk, sosisli sandvig, sarkiiteri etleri ve sebzeler
Listeriozis bakimindan araci gidalardir. Gidalarda L. monocytogenes 'in belirlenmesinde sifir-tolerans politikasi
gegerlidir. Bu nedenle pek cok iilkenin gida kanunlari L. monocytogenes 'in 25 g gidada hi¢ olmamasini
ongormektedir. Bazi Bat1 Avrupa lilkeleri ise, giivenli gida i¢in 0,01 g gidada hi¢ Listeria olmamasini 6nerir. L.
monocytogenes'in belirlenmesinde 6n zenginlestirme, selektif zenginlestirme ve selektif kati besiyerinden
izolasyon olmak iizere temel olarak ii¢ agsama bulunmaktadir. Son 30 yildir L. monocytogenes 'in belirlenmesi
amaciyla pek cok sayida zenginlestirme ve izolasyon besiyeri gelistirilmis ve bunlarin karsilastirilmalar iizerine
¢ok yogun arastirmalar yapilmistir. Giinlimiizde L. monocytogenes 'in belirlenmesi i¢in gegerli olan referans
metotlar ABD Gida ve Ila¢ Kurulusu (FDA), Uluslar aras: Siitiiliik Federasyonu (IDF), Uluslararas: Standartlar
Organizasyonu (ISO) ve ABD Tarim Bakanligi (USDA) tarafindan 6nerilmistir. Bu metotlar, farkli selektif
zenginlestirme sivi besiyerleri ve farkli 6n zenginlestirme islemleri icermektedir. Her 4 yontemin de son agamasi
selektif kat1 besiyerlerinden izole edilen 5 tipik Listeria kolonisinin biyokimyasal, fizyolojik ve serolojik olarak
Listeria bakimindan dogrulanmasidir. Bu testlerin yapilmasi i¢in siipheli koloniler 6nce Tryptone Soya Yeast
Extract agar besiyerinde ara kiiltiire alinir. Daha sonra kiiltiirler, gerekirse biyokimyasal ve/ veya serolojik olarak
dogrulanir.

Anahtar Kelimeler: Listeria monocytogenes, izolasyon, gida

Classical Methods for Detection of Listeria monocytogenes

Abstract

Listeria monocytogenes which can be spread widely environment, can grow at refrigerator temperature, has
retained its vitality even under adverse conditions such as drying, chilling, freezing, heating is an important
pathogen in terms of public health. Dairy products, unpasteurized cheese, undercooked chicken, hot dogs, deli
meats and vegetables are foods that in term of Listeriosis. Zero-tolerance policy is valid for detection of L.
monocytogenes in foods. Therefore, many countries food laws foresee total absence of L. monocytogenes in 25 g
food. In some Western European countries, they are suggested that there is no Listeria in 0.01 g for safe food.
There are basically three stages determining of L. monocytogenes, including the pre-enrichment, the selective
enrichment and isolation of the selective solid media. Last 30 years, a number of enrichment and isolation medium
was developed for determining of L. monocytogenes and very intensive research were made for comparing them.
Today, the reference methods for determining of L. monocytogenes have been suggested by the US Food and Drug
Administration (FDA), the International Dairy Federation (IDF), the International Standards Organization (1SO)
and the US Department of Agriculture (USDA). These methods include different selective enrichment broth and
different enrichment processes. All four of the last phase of the methods, 5 typical Listeria colonies isolated from
the selective solid medium are confirmed in terms of biochemical, physiological and serologically. First, suspected
colonies are cultured in Tryptone Soya Yeast Extract Agar for doing these tests. Then, the cultures are verified for
biochemical and/or serological if necessary.

Key words: Listeria monocytogenes, Isolation, Food
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Bakteriyosinler, bakteriler tarafindan tiretilen protein tabiatinda antimikrobiyal bilesikler olup 6zellikle gida
kaynakli patojen ve bozulma etmeni bakterilere kars: bakterisidal veya bakteriyostatik etki gdstermektedirler. 1k
bakteriyosin Gratia tarafindan 1925 yilinda bulunmustur ve bakteriyosin terimi ilk olarak Escherichia coli
tarafindan iretilen colicin'i tanimlamak amaciyla 1953 yilinda kullanilmigtir. Gidalarin korunmasinda
bakteriyosinlerin kullanimini kisitlayan temel sorun bu bilesiklerin iiretici suglar tarafindan diisiik verimde
tiretiliyor olmasidir. Bakteriyosin iiretimi, aktivitesi ve stabilitesini etkileyen faktorler sirasiyla; besiyerinin
bilesimi, iiretici bakterinin gelisme fazi, besiyeri baslangic pH’si, fermantasyon sekli, inkiibasyon sicakligi
ve siresi, 1sil islem, proteolitik enzimler ve depolama kosullaridir. Bakteriyosinlerin gida sistemlerinde
antimikrobiyel ajan olarak kullanilabilmeleri i¢in; giivenilirlik, kalite ve saglik olmak iizere 3 6nemli kriterin goz
oniinde bulundurulmasi gerekir. Biyomiihendislik ¢aligmalari, bakteriyosin ¢oziiniirliigiinii ve kararliligini
gelistirmek, antimikrobiyel aktivitesini ve spektrumunu artirmak amaciyla kullanilmaktadir. Bakteriyosinlerin
ribozomal dogast ve genetik organizasyonu, bakteriyosinlerin genetik modifikasyonlarini kolaylastirmaktadir.
Mutant ve hibrit olusumu ile sonuglanan farkli yaklagimlar, dzellikle patojen bakterilere karst uyarlanmis yeni
bakteriyosinlerin kesfine izin verebilmektedir. Son yillarda biyomiihendislik caligmalarinin odagini nisin
olusturmaktadir. Yasal olarak gida katki maddesi olarak kullanilmasina izin verilen ilk bakteriyosin olan nisin,
giintimiizde 50’den fazla iilkede siit ve siit iiriinleri, konserve iiriinler ve hazir ¢orba gibi gidalarin korunmasinda
kullanilmaktadir. Genetigi modifiye edilmis bakteriyosinler gelecekte gidalarin giivenligi ve kalitesini artirmak
adina umut vaat etmektedir.

Anahtar Kelimeler: Bakteriyosin, biyomiihendislik, genetik modifikasyon

New Approaches in Bioengineering Study: Modified Bacteriocin

Abstract

Bacteriocins named antimicrobial compounds of the natural protein structure produced by bacteria exhibit
bactericidal and bacteriostatic effect against foodborne pathogens and spoilage bacteria especially. First
bacteriocin was found in 1925 by Gratia and term of the bacteriocin was used in 1953 firstly for identifying colicin
produced by Escherichia coli. The main problem that restricts the use of bacteriocins in protecting the food is that
these compounds are produced in low yield by the manufacturer strains. Influencing factors of production, activity
and stability of the bacteriocin are respectively; composition of medium, growth phase of the producer bacteria,
initial pH of medium, fermentation mode, incubation temperature and time, heat treatment, proteolytic enzymes
and storage conditions. The three key criterias including reliability, quality and health should be taken into
consideration to be used of bacteriocins as antimicrobial agents in food systems. Bioengineering work is used to
improve solubility and stability of the bacteriocin, increase the antimicrobial activity and spectrum. Ribosomal
nature and genetic organization of bacteriocins facilitates genetic modifications of bacteriocins. Different approach
resulting in the mutant and hybrid formation is to allow discovery of new bacteriocins adapted in particular against
pathogenic bacteria. In recent years, nisin constitutes focus of the study bioengineering. The first bacteriocin nisin
legally allowed to be used as a food additive is used in the preservation of foods such as milk and dairy products,
canned goods and ready-made soups by more than 50 countries today. Genetically modified bacteriocins are
promising future to improve safety and quality of food.

Key words: Bacteriocin, Biyoengineering, Genetic modification
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Spirulina platensis mikroalginin fikosiyanin éziitlenmesinden arta kalan biyokiitlesinin
iizerinde azo boya molekiillerinin biyosorpsiyonunun denge ve kinetik ¢calismalari
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Ozet

Bu ¢alismada, fikosiyanin 6ziitlenmis Spirulina platensis ‘in kalan biyokiitlesinin model azo boya olan C.1. Basic
Red 46’y1 ortadan kaldirma kapasitesi ve mekanizmasi incelenmistir. Biyosorpsiyon verileri Freundlich, Langmuir
ve Dubinin-Radushkevich isoterm modelleri ile arastirilmistir.Langmuir modelinin biyosorpsiyon dengesinin
verilerini temsil etmek i¢in daha uygun oldugu bulunmustur.Fikosiyanin 6ziitlenmis biyokiitlenin boyay1 ortadan
kaldirma potansiyeli herhangi bir muamele gérmemis olan Spirulina platensis ‘inkine (25.46 mg g'1) ¢ok yakindir.
Biyosorbent i¢in boya biyosorpsiyon kapasitesi 23.06 mg g** olarak bulunmustur. Dubinin-Radushkevich modeli,
boyanin muhtemelen fiziksel biyosorpsiyon yoluyla ortadan kaldirildigini géstermistir. Yalanci birinci dereceden,
yalanc1 ikinci dereceden, lojistik ve partikiiller arasi diflizyon modelleri biyosorpsiyon kinetiginin
degerlendirilmesinde kullanilmistir.Lojistik model deneysel kinetik verilere en iyi uyumu gostermistir. Partikiiller
arasi difiizyon modeli bu biyosorpsiyon siirecinin birden fazla mekanizmay1 igeren karmasik bir siire¢ oldugunu
gostermigtir.Bu nedenle,sonuglar fikosiyanin oziitlenmesinden kalan bu atik mikroalg biyokiitlesinin boyanin
ortadan kaldirilmast i¢in diisiik maliyetli bir biyosorbent olarak kullanilabilecegini dnermektedir.

Anahtar kelimeler:Azo boya; Biyosorpsiyon; Fikosiyanin 6ziitlenmesi; Spirulina platensis

Equilibrium and Kinetic studies of azo dye molecules biosorption on phycocyanin-
extracted residual biomass of microalga Spirulina platensis

Abstract

The capability and mechanism of a model azo dye, C.l. Basic Red 46 removal by phycocyanin-extracted residual
biomass of Spirulina platensis were investigated in this study. The biosorption data were analyzed using
Freundlich, Langmuir and Dubinin-Radushkevich isotherm models. Langmuir model was found to be more
adequate to represent the data of biosorption equilibrium. The dye biosorption capacity was obtained as 23.06 mg
g* for the biosorbent. The dye removal potential of phycocyanin-extracted biomass was very close to that of the
virgin Spirulina platensis (25.46 mg g*). Dubinin-Radushkevich model displayed that the dye was probably to be
removed mainly via physical biosorption. The pseudo-first-order, pseudo-second-order, logistic and intra-particle
diffusion models were used for the evaluation of biosorption kinetics. The logistic model presented the best fit to
the experimental kinetic data. The intra-particle diffusion model showed that this biosorption process was a
complex process involving more than one mechanism. Thus, the results suggest that this waste microalga biomass
can be used as a low-cost biosorbent for dye removal.

Keywords: Azo dye; Biosorption; Phycocyanin extraction; Spirulina platensis
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Geo71 Endoksilanazin Kagit Hamuru Agartilmasinda Kullaniminin Arastirilmasi
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Ozet

Mikroorganizmalardan elde edilen enzimlerin, endiistriyel sanayide kullanimi giin gectik¢e artmaktadir.
Endiistriyel agidan 6nemli olan enzimlerden biri olan ksilanaz enzimi bilyiik 6neme sahiptir. Yapilan ¢alismalarin
sonucunda kagit hamurunun agartilmasinda Oncelikle ksilanaz ile muamele yapilmasi durumunda istenilen
parlakligin elde edilmesi icin kullanilacak olan kimyasal miktarinin oldukg¢a diistiigii ortaya c¢ikarilmistir. Bu
amagla ¢aligmamizda Kizilgam ve Okaliptus kraft kagit hamurlar1 kullanilarak ilk basamagi Geo7; endoksilanaz
enzim delignifikasyonu olan “XOQP” agartma dizini yapildi. Enzim delignifikasyonunda Kizilgam kraft hamuru
i¢in optimum muamele sartlari, %10 hamur konsantrasyonu, 30U/g Geo71 endoksilanaz enzimi, pH 7,0 ve 70°C’de
2 saat olarak belirlenirken, Okaliptus Kraft hamuru igin %5 hamur konsantrasyonu, 30U/g Geo7; endoksilanaz
enzimi, pH 7,0 ve 70°C’de 2 saat olarak belirlendi. Her bir enzim muamelesi kontrol grubu i¢in enzim ilavesiz
aym sartlar altinda gergeklestirildi. Okaliptus ve Kizilgam kagit hamurlar ile yapilan Geo7; endoksilanaz
optimizasyonu sonucunda sirasiyla; 5,54 birim ve 4,81 birim kappa numarasinda diisiis belirlendi. Agartma dizini
sonucunda Kizilgam kraft hamurunda %73,51°liik delignifikasyon orani ile kappa numarasi 49,27°dan 13,05’e,
Okaliptus kraft hamurunda %66,27°1ik delignifikasyon orani ile kappa numarasi 19,42°den 6,55’¢ diistiriilmiistiir.
Bunun sonucunda agartma dizini uygulanmig hamurlardan deneme kagitlar: iiretilerek fiziksel ve optik direng
analizleri yapildi. Kontrol ve enzim gruplar karsilastirildiginda Geo7: endoksilanaz enzimi uygulanmis kagit
hamurlarinda parlakliklarin artis ve fiziksel 6zelliklerinde direng artisi olmugtur. Sonuglarimiz kagit ve kagit
hamuru sanayisinde yerli kaynaktan iiretilen ksilanaz enzimi kullanimi ile disa bagimlilig1 azaltabilecegini ve
cevreye zararlt kimyasallarin kullanimini azaltacagini, maliyeti diisiirecegini ve kaliteli kagit iiretilebilecegini
gOstermistir.

Anahtar Kelimeler: Enzim Agartmasi, Tcf Agartma, Ksilanaz,

Investigation Of a Geo71 Xylanase For Bleaching Of Paper Pulp

Abstract

Utilization of enzymes from microorganisms is increasing day by day in industry. Xylanase enzyme that is one of
the enzymes in industrial areas has great importance in industry. As a result of studies have revealed that, The
amount of chemical usage decreases for obtained of desired brightness in case of the pulp treatments with xylanase
enzyme before the bleaching sequence of pulp. For this reason, "XOQP" bleaching sequence which the first step
is Geo7; endoxylanase delignification was performed in our studies. Pine and eucalyptus kraft pulp were used in
the experiments. Optimization conditions of pine pulp was determined as a 10% consistency, 30Ul/g Geo7:
endoxylanase, pH 7,0, 70°C, 2 hour. Optimization conditions of eucalyptus pulp was determined as a 5%
consistency, 30Ul/g Geo7; endoxylanase, pH 7,0, 70°C, 2 hour. Control samples were subjected to the same
treatment conditions without enzyme addition. Geo7:1 endoxylanase treatment as the first stage reduced the kappa
number of pine and eucalyptus by 4,81 and 5,54 units. Thus the final XOQP bleached pulp showed a kappa number
of 13,05 (reduction of 73,51%) for pine pulp and kappa number of 6,55 (reduction of 66,27%) for eucalyptus
pulp. Using the Geo71 endoxylanase treatment, the I1SO brightness of pulp and pulp properties was increased when
compared to non-enzymatic treated bleached pulp prepared using identical conditions. Our results indicate that,
usage of the xylanase enzyme produced from domestic source can reduce external-source dependency, the use of
harmful chemicals into the environment, also can reduce cost and can produced quality paper.

Keywords: Enzyme Treatment, TCF Bleaching, Xylanase
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Geobacillus thermodenitrificans AK53 Ksilanaz Geninin Klonlanmasi, Saflastirilmasi
ve Karakterizasyonu

Muhammad Irfan?, Halil ibrahim Giiler?, Ali Osman Beldiiz3, Aamer Ali Shah?,
Sabriye Canakci®

'Quaid I Azam Universitesi, Biyolojik Bilimler Fakiiltesi, Mikrobiyoloji Béliimii, Islamabad, Pakistan
2Artvin Coruh Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji Bolumi, 08000 Artvin, Tirkiye
3Karadeniz Teknik Universitesi, Fen Fakiiltesi, Biyoloji Boliimii, 61080 Trabzon, Tiirkiye

belduz@ktu.edu.tr

Ozet

Bu calismada ksilanaz enzimini kodlayan Geobacillus thermodenitrificans AK53 xyl geni, izole edildi,
klonland: ve E.coli BL21 susunda ekspres edildi. Iyon-Degisim kromotografisi ile 7.3 kat yogunlastirilan ve
saflastirilan GthAK53Xyl enziminin biyokimyasal 6zellikleri belirlendi. Kinetik ¢aligmalar sonucunda,
enzimin D-Ksiloz igin Km degeri 4.34 mgmL™, Vimax degeri ise 2028.94 umolmg *min™* olarak bulundu.
Optimum sicaklik 70 C° ve optimum pH 5.0 olarak belirlenen Ksilanaz enziminin genis pH araliginda
aktivitesini kaybetmedigi goriildii. Ekspres edilen proteinin amino asit dizilimi Genbank’ta karsilastirildi ve
en yiiksek benzerligi Geobacillus thermodenitrificans JK1 (JN209933) ve Geobacillus thermodenitrificans
T-2 (EU599644) suslari ile gosterdi. Zn®*, Mg?* and Mn?* iyonlarinin enzimin aktivitesi igin gerekli oldugu
belirlenirken; Co?*, Hg?*, Fe?* ve Cu®* iyonlarmin enzim iizerinde inhibitdr etkiye neden oldugu bulundu.
Enzimin seliilolitik aktivite gostermedigi ve hiicre icinde ksilanazi parcalamadigi belirlendi. Enzimin
bugdaydan elde edilen ksilan {izerine etkisi sonucu ksilobioz ve ksilopentoz olustugu gézlemlendi. Elde edilen
sonuglar degerlendirildiginde, enzimin endiistriyel skalada verimli ksiluloz iiretimi i¢in gerekli olan Kinetik ve
stabilite parametrelerine sahip, metal direngli bir enzim oldugu sonucuna varildi.

Anahtar Kelimeler: Geobacillus thermodinitrificans, karakterizasyon, ksilanaz, rekombinant ksilanaz

Tesekkiir: Bu calisma TUBITAK Bilimsel Arastirma Merkezi ve Pakistan Yiiksek Egtim Kurulu tarafindan
desteklenmistir.

Cloning, Purification and Characterization of a Cellulase free Xylanase from
Geobacillus thermodenitrificans AK53

Abstract

In the following study, Geobacillus thermodenitrificans AK53 xyl gene encoding xylanase was isolated, cloned
and expressed in Escherichia coli. Its biochemical properties were determined after purifying GthAK53Xyl to 7.3
-fold homogeneity by Ion exchange column chromatography. The kinetic studies showed enzyme’s K, value for
D-xylose to be 4.34 mgml—1 and Vmax value to be 2028.94 pymolmg—1min—1.The optimum operating temperature
of enzyme was found out to be 70°C and optimum operating pH was found to be 5.0 but it remains active over a
broad range of pH. The expressed protein showed highest sequence similarity with the xylanase of Geobacillus
thermodenitrificans JK1 (JN209933) and Geobacillus thermodenitrificans T-2 (EU599644). Divalent cations
(Zn?*, Mg?* and Mn?") were found to be required for its activity however Co?*, Hg?*, Fe?* and Cu?* bivalent metal
ions showed inhibitor effect on the enzyme. Enzyme has no cellulolytic activity and degraded xylan in an endo
fashion. The action of the enzyme on xylan from oat spelt produced xylobiose and xylopentose. The reported
results are suggestive of a xylanase exhibiting desirable kinetics, stability parameters and metal resistance required
for the efficient production of xylulose at industrial scale.

Keywords: Xylanase, Geobacillus thermodinitrificans, characterization, thermostable, GthAK53Xyl
(recombinant xylanase)
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insan Eritrositlerinde Hidrojen Peroksitle Meydana Getirilen Hemolize Karsi
Lamiaceae Familyasindan Bazi Bitkilerin Aseton Ekstraktlarinin lyilestirici Etkisi
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Ozet

Insan eritrositlerinde in vitro olarak hidrojen peroksitle (H.O2) meydana getirilen hemolize karsi Lamiaceae
familyasina ait Ajuga laxmannii (Murray) Benth., Lamium maculatum L.var., Origanum vulgare L. subsp. vulgare,
Sideritis montana L. subsp. montana and Teucrium chamaedrys L.subsp. chamaedrys'in aseton ekstraktlarinin
tyilestirici etkisi aragtirtlmistir. 20-25 yaslar1 arasinda, saglikli bes vericiden sodyum sitratli tiiplere kan 6rnekleri
eritrosit siispansiyonu hazirlamak i¢in alinmistir. Eritrosit siispansiyonlar: 37°C’de 30 dakika bitki ekstraktlar
(2000-31.25 pg/ml) ile inkiibe edildikten sonra eritrosit hasarina yol agmak i¢in H.O- (1.3 M) ile 3 saat muamele
edilmigtir. Daha sona in vitro hemoliz deneyi 6l¢timleri 540 nm’de spektrofotometrik olarak gergeklestirilmistir.
Hemolizin degeri % inhibisyon olarak ifade edilmistir. Maksimum hemoliz inhibisyon degerleri T. chamaderys’in
62.5 pg/ml, A. laxmanni’nin 31.25 pg/ml ve L. maculatum’un 125 pg/ml’deki ekstraktinda sirasi ile %84, % 83
ve % 82 oranlarinda belirlenmistir.

Anahtar kelime: Bitki ekstrakti, Eritrosit, Hemoliz, Hidrojen peroksit.

The Ameliorative Effect of Acetone Extracts from Some Species of the Lamiaceae
Family against Hydrogen Peroxide Induced Hemolysis of Human Erythrocytes

Abstract

The ameliorative effects of acetone extracts from Ajuga laxmannii (Murray) Benth., Lamium maculatum L.var.,
Origanum vulgare L. subsp. vulgare, Sideritis montana L. subsp. montana and Teucrium chamaedrys L.subsp.
chamaedrys of the Lamiaceae family on hydrogen peroxide (H20-) induced hemolysis of human erythrocytes were
studied in vitro. Venous blood samples from five healthy donors, 20-25 year old, were collected in sodium citrate
vials for the preparation of erythrocytes suspensions in phosphate buffer . Erythrocytes suspensions were treated
for 3 h with H,O; (1.3 M) to induce erythrocytes damage after they were subsequently incubated at 37°C for 30
min. with the acetone extracts of plants (2000-31.25 pg/ml). And then they were measured by in vitro hemolytic
assay. The absorbance of hemoglobin released was read by spectrophotometer at 540 nm. The extent of hemolysis
was expressed as % inhibition. The maximum inhibition was noted as % 84, %83 and % 82 at 62.5 pug/ml extract
of T. chamaderys, 31.25 pg/ml extract of A. laxmanni, and 125 pg/ml extract of L. maculatem, respectively.

Key words: Erythrocytes, Hemolysis, Hydrogen peroxide, Plant extract.
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Diyabetik ve Diyabetik Olmayan Kronik Bobrek Yetmezlikli Hastalarda Genetik
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Ozet

Kronik bobrek yetmezligi (KBY) hastaligi, bobrek fonksiyonlarinda siddetli ve geri doniisiimsiiz bir azalma ile
karakterize olan nefrolojik bir sendromdur. Giiniimiizde kronik bébrek yetmezligi hastas1 sayisi kayda deger bir
sekilde artmaktadir. KBY nin olas1 bir sonucu kanser riskinde artig olup bu risk genomik hasarin artisiyla
iligkilendirilmektedir. Diyabet, kronik bobrek yetmezligine yol agan en 6nemli nedendir. Yapilan taramalara gore,
diyabeti olan KBY’li hastalarda genetik hasari inceleyen yeterli ¢alisma bulunmamaktadir. Bu ¢aligmada,
hemodiyalize giren 26 diyabetik ve 32 diyabetik olmayan KBY’li hastadaki olasi genetik hasar mikroniikleus
(MN) testiyle arastirilmistir. Sonuglara gére, hemodiyalize giren diyabetik ve diyabetik olmayan KBYli hastalar
arasinda MN frekans1 bakimindan anlaml fark yoktur. Buna karsimn, niikleer boliinme indeksi (NBI) diyabetik
KBY’li hastalarda diyabetik olmayan hastalara gore anlamli oranda azalmigtir (p=0,047).

Elde edilen sonuglar, hemodiyalize giren KBY’li hastalarda diyabetin mikroniikleus frekansini etkilemedigini,
fakat hiicre proliferasyon belirteci olan niikleer boliinme indeksini azalttigini1 gdstermektedir.

Anahtar Kelimeler: Hemodiyaliz, kronik bobrek yetmezligi, mikroniikleus testi (MN), niikleer boliinme indeksi
(NBI).

Evaluation of Genetic Damage In Chronic Kidney Failure Patients With Diabetes and
Without By Micronucleus Test

Abstract

Chronic kidney failure (CKF) disease is a nephrological syndrome characterised by severe and irreversible
reduction in Kidney function. Today, the number of patients with CKF is rising remarkably. The possible
consequence of CKF is an elevated risk in cancer and this risk is related to an elevated level of genomic damage.
Diabetes is the most important factor leading to CKF. To the best of our knowledge, there is not enough study on
genomic damage in chronic kidney failure disease with diabetes. In this study, we evaluated the possible genomic
damage in 26 diabetic and 32 non-diabetic CKF patients on going haemodialysis by using micronucleus (MN)
test. The results showed that there was no significant difference in the frequency of MN in CKF patients with and
without diabetes ongoing haemodialysis. On the other hand, nuclear division index (NDI) significantly decreased
in diabetic CKF patients versus non-diabetic CKF patients (p=0,047).

These results suggest that diabetes did not affect the frequency of MN in hemodialysis patients with CKF, but it
decreased nuclear division index which is the cell proliferation indicator.

Keywords: Chronic kidney failure, haemodialysis, micronucleus test (MN), nuclear division index (NDI).
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In Vitro Ortamdan Cevresel DNA Analizi ile Bakteri Teshisi
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Ozet

Cevresel DNA teknigi, sucul ortamlarda yagayan canli tiirlerinin su ortamina biraktig1 epidermis hiicreleri, iire
veya diski orneklerinden elde edilen DNA pargalarinin kullanilmasini temel almaktadir. Alinacak olan su
orneklerinin ¢evresel DNA temelli analizi, canlilara ihtiya¢ duymadan tiir bazinda tespiti olanakli kilmaktadir.
Sucul ortamlarin sahip oldugu farkl fiziksel ve kimyasal altyapiyla artan biyogesitlilik, bakteri tiirlerinin farkli
fizyolojik 6zellikler gostermesine sebep olmaktadir. Bu bulgularla birlikte molekiiler tekniklerin gelismesiyle,
kiltiiri yapilamayan bakteri tiirleri kesfedilmis ve 6zellikle pek ¢ok deniz bakterisinin bu gruba ait oldugu
belirtilmistir. Bu canli gruplar1 diger organizmalarla simbiyotik iligki iginde olup genis alanlara yayilmaktadir ve
pek cok tiir sucul ortamlarda yetistirilen organizmalarda patojeniteye sebep olmaktadir. Bu baglamda g¢evresel
DNA’nin molekiiler tekniklerle analizi, arastirma sonuglarinin dogruluk degerini yiikseltmekle birlikte in vitro
ortamda yetistiriciligi yapilan canliy1 strese sokmadan bakteri suslarinin tiir seviyesinde tanimlanmasini miimkiin
kilmaktadir. Bu ¢alismada, in vitro yetistiricilik ortamindan alman 50 ml su Ornekleri peristaltik pompa
kullanilarak 0,47 mm c¢apinda 0,2 um gozenekli seliiloz nitrat filtreden gecirilmistir. Cevresel DNA 6rneklerini
barindiran membrandan, bakteriden DNA ekstraksiyon protokolii kullanilarak izolasyonu gerceklestirilmistir.
Bakteri tiirlerine 6zgii DNA barkodlama bolgesi olan 16S rRNA geni, PCR islemi ile evrensel 27F ve 1492R
primer ¢ifti kullanilarak gogaltilmistir. PCR islemi bittikten sonra 6rnekler saflastirilmis ve dizi analizi yapilmustir.
Sonuglar referans kiitliphanesindekiler ile karsilastirilmig, bakteriyel tiir tespiti ger¢eklestirilmistir. Elde edilen
sonuglar, ¢cevresel DNA yontemi ile in vitro yetistiricilik ortamindan alinan su 6rneklerinden, baskin bakteri
tiirlerinin teshisinin basart ile yapilabildigini gostermektedir.

Anahtar kelimeler: 16S rRNA, Bakteriyel analiz, Cevresel DNA, DNA barkodlama,

Bacteria Identification with eDNA to In Vitro Media

Abstract

Environmental DNA (eDNA) technique is based on usage of DNA fragments obtained from aquatic medium by
organisms’ epidermal cells, urine and feces samples. eDNA based analysis species level analysis of water samples
will be conducted without the need of organisms. The increasing biologic variance that is caused by physical and
chemical infrastructure that aquatic environments have, especially causes occurrence of different physiologic
properties of bacteria species. With these information and the advancement of molecular techniques, unculturable
bacteria types are discovered and especially many marine bacteria are found to be members of this group. These
bacteria have symbiotic relationship with other organisms while spreading wide areas and causes pathogenicity in
many organisms that are cultured in aquatic environments. In this context, eDNA analysis with molecular
techniques have improved the accuracy of research results and made it possible to identify bacteria strains at
species level without causing any stress to host organism. In this study, water samples of 50 ml were taken from
culture media and filtered by 0.47 mm diameter 0.2 um pore sized cellulose nitrate filter using a peristaltic pump.
The filter that contains eDNA samples are isolated by bacteria DNA extraction protocol. 16S rRNA gene which is
the most commonly used DNA barcoding region of bacterial strains has been amplified using universal 27F and
1492R primer pairs with PCR. Results were compared with reference databases and bacterial strains were
identified at species level. Obtained results shows that identification of dominant bacteria strains could be
performed by eDNA method with water samples taken from in vitro culture medium.

Keywords: 16S rRNA, Bacterial analysis, DNA barcoding, eDNA
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Ozet

S. cerevisiae transkripsiyon faktorii Gerlp ¢ok fonksiyonlu bir transkripsiyon faktorii olup glikolitik enzim genleri,
rRNA, ribozomal proteinler ve hiicre dongiisii ile ilgili bircok olay1 kontrol eder. GCR1 geni delesyonunun standart
maya susu olan BY serisi maya susunda letal etkili oldugu da bulunmustur. Bu arastirmada Gerlp’nin aktive
edilebilen CUP1 promotorundan fazla sentezinin S. cerevisiae’da iireme hizina, endiistriyel metabolitler olan
trehaloz, gliserol ve etanol tiretimine etkileri yabanil tip standart S. cerevisiae susu olan BY4741 susu kullanilarak
incelendi. Ayrica trehaloz, gliserol ve etanol sentezi yolaklari igin gerekli olan TPS1, GPD1 ve ADH1 geni
delesyonlu suslarda da Gerlp fazla sentezinin metabolik etkileri biyokimyasal olarak incelendi. Gerlp fazla
sentezinin standart yabanil tip mayada ve [1gpdl mutant susunda {ireme hizinda kisitli bir artisa neden oldugu
bulundu. Gerlp fazla sentezinin yabanil tip susta trehaloz miktarinda 2-kat artisa yol agmasina ragmen [Itpsl,
[1gpdl ve [adhl mutant suslarinda farkli sekilde etki ettigi belirlendi. Benzer sekilde, yabanil tip maya susunda
Gerlp fazla sentezinin ozmotik stres kosullarinda gliserol biyosentezinde de artisa neden oldugu bulundu. [Tadhl
mutant sugunun ilireme hizinin ¢ok diisiik oldugu ve Gerlp fazla sentezinin bu mutant susta lireme hizint
etkilemedigi goriildii. Buna ek olarak, "JTadhl mutant susunda bazi1 HXT genleri transkripsiyonlarinin yabanil tip
susa gore yaklasik 10-kat azaldigi bulundu. Elde edilen sonuglar glikolitik yolun kontroliinde NAD*/NADH
oranmin belirleyici bir faktér oldugunu ve hiicreye alinan glukozun NAD*/NADH dengesi saglanmadiginda
trehaloz, glikojen veya gliserole metabolize edildigini gostermektedir.

Bu arastirma projesi TUBITAK (Proje no:113Z925) tarafindan desteklenmistir.

Anahtar Kelimeler: Saccharomyces cerevisiae, Glikoliz, trehaloz, etanol, iireme hizi

Genetic and Biochemical Analysis of the Effects of Gerlp Over-production on the
Growth Rate, and on the Production of Industrial Metabolites in S. cerevisiae

Abstract

Transcription factor Gerlp is a multi-functional regulator that controls many cellular processes such as glycolytic
genes, rRNA and ribosomal protein expressions, and cell cycle related events. Deletion of GCR1 gene is lethal in
BY series of yeast strain. In this research, the effects of Gerlp over-production from inducible CUP1 promoter on
the growth rate, and on the biosynthesis of industrial metabolites trehalose, glycerol and ethanol was investigated
in standart wild type yeast strain BY4741. In addition, the metabolic effects of Gerlp over-production on trehalose,
glycerol and ethanol biosynthesis in TPS1, GPD1 and ADH1 deletion strains were also investigated using
biochemical methods. The over-production of Gerlp resulted in increased growth rate in the wild type and [1gpdl
mutant strain in a limited range. Our results indicate that trehalose content in the wild type yeast increased 2-fold
upon Gerlp over-production. Unlike wild type yeast, trehalose content in [1tps1, [1gpdl and [Tadhl mutant strains
were affected at different levels by Gerlp over-production. Likewise, Gerlp over-production also resulted in
increased gliserol biosythesis in the wild type yeast strain under osmotic stress conditions. We have found that the
growth rate of [Jadhl mutant is very slow and the Gcrlp over-production does not affect its growth rate.
Furthermore, we have also showed that the transcription of certain HXT genes is 10-fold lower in [Tadhl mutant
yeast strain than the wild type. Our results suggest that the NAD*/NADH ratio is the critical and major factor that
controls glycolytic pathway. When NAD*/NADH ratio changed, glucose metabolized to trehalose, glycogen or
glycerol in the yeast cell.

Bu arastirma projesi TUBITAK (Proje no:1137925) tarafindan desteklenmistir.

Keywords: Saccharomyces cerevisiae, Glycolysis, Trehalose, Ethanol, Growth rate
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Theileria annulata Enolaz Enziminin Uygun Stabilizatorler Kullanilarak Depolama
Kosullarimin Belirlenmesi
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Ozet

Tropikal sigir theileriosisi; Theileria annulata’nin meydana getirdigi ve Hyalomma cinsi keneler tarafindan
bulastirilan bir parazitik hastaliktir. Bu hastaligin tedavisinde yaygin olarak kullanilan buparvaquon’a karsi
Theileria annulata’nin direng gelistirmekte oldugu bilinmektedir. Yapilan ¢alismada; sigirlarda theileriosisin
tedavisinde alternatif olarak kullanilabilecek bir ilag gelistirmek amaciyla Theileria annulata enolaz (TaENO)
hedef olarak se¢ilmistir. Enolaz, 2-fosfogliserik asidin fosfoenol piruvata doniismesini katalizleyerek T.
annulata nin glikoliz yolaginda 6nemli bir role sahiptir. Bu ¢alismanin amaci; inhibisyon ¢alismalarinda kullanilan
TaENO enzimin uygun stabilizatorler kullanilarak depolama kosullarinin belirlenmesidir. Bundan dolay1, TRENO
enzimi E. coli BL21(DE3) hiicreleri igerisinde 0,5 mM IPTG eklenerek ekspresyonu yapilmistir ve affinite
kromatografisi yapilarak saflastirilmistir. Ancak; saflagtirma prosediiriinii takiben enzim aktivitesinin hizli bir
sekilde kayboldugu goriilmiistiir. Sigir serum albiimin (BSA) ve gliserol bu ¢aligmada stabilizator olarak
secilmistir. Enzim ¢ozeltileri ii¢ set olarak hazirlanmistir. 11k sette enzim ¢ozeltisine stabilizator eklenmemisitr.
Diger setlerde, enzim sirasiyla son konsantrasyonu 2 mg/ml ve %10 olacak sekilde BSA ve gliserol ile muamele
edilmistir. Her setteki enzim ¢ozeltileri 30’ar ¢dzeltiye boliinmiistiir. Her setteki 10 ¢ozelti, her biri 4 °C, - 20 °C
ve -80°C’de olacak sekilde saklanmistir. TRENO enzim aktivitesi belirlenen zamanlarda 240 nm’de Sl¢iilmiistiir.
Reaksiyonlar 1,5 mM MgCl; i¢eren 50 mM Tris/HCI (pH:7,4) tampon ¢ozeltisinde, substrat olarak 1 mM 2-PGA
kullanilarak gergeklestirilmistir. Sonug¢ olarak, enzim aktivitesi %10 gliserol ile muamele edilerek -20 °C’de
depolanan enzim soliisyonunda 14 giin boyunca stabil kalmstir.

Anahtar Kelimeler: BSA, Depolama, Enolaz, Gliserol, Theileria annulata
Bu proje Gida Tarim ve Hayvancilik Bakanligi, Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii tarafindan
desteklenmektedir. (Proje No: TAGEM-14/AR-GE/17)

Determination of the Storage Conditions of Theileria annulata Enolase Enzyme Using
Appropriate Stabilizers

Abstract

Tropical bovine theileriosis is a parasitic disease caused by Theileria annulata and transmitted by ticks of the
genus Hyalomma. It is known that Theileria annulata has developed resistance against buparvaquon which is a
commonly used for the treatment of the disease. In this study; Theileria annulata enolase (TaENO) was chosen as
a target for the purpose of developing a drug to be used alternatively on theileriosis treatment in cattle. Enolase
has an important role in glycolytic pathway of T. annulata; catalyzes the conversion of 2-phosphoglycerate to
phosphoenolpyruvate. The aim of this study is determination of the storage conditions of TaENO using appropriate
stabilizers to use the enzyme when needed in the inhibition studies. Therefore; Theileria annulata enolase was
expressed in E. coli BL21(DE3) cells with 0,5 mM IPTG and purified by affinity chromatography. But it was
observed that the enzyme activity was quickly lost following the purification procedure. Bovine serum albiimin
(BSA) and glycerol were choosen as stabilizers in this study. Enzyme solutions were prepared as three sets. In the
first set, no stabilizer was added to the enzyme solution. In the other sets, the enzyme was treated with BSA and
glycerol with the final concentration of 2 mg/ml and 10%, respectively. Enzyme solutions from each set were then
divided into 30 aliquots. 10 aliquotes from every set was stored at apiece of 4 °C, - 20 °C and -80°C. TaENO
enzyme activity was measured at 240 nm for a time of period. Reactions were performed by using 1 mM 2-PGA
as substrate in 50 mM Tris/HCI (pH:7,4) buffer including 1,5 mM MgCl.. As the results; the enzyme activity has
remained stable for 14 days in the enzyme solution treated with 10% glycerol, stored at -20°C.

Keywords: BSA, Storage, Enolase, Glycerol, Theileria annulata

This project is supported by General Directorate of Agricultural Research and Policies from Ministry of Food,
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Calluna vulgaris Bitkisinin Genotoksik Etkisinin Degerlendirilmesi
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Ozet

Tiim diinyada oldugu gibi tilkemizde de ¢esitli bitkiler yillardan beri halk arasinda ¢ay, baharat ve tedavi amacgh
olarak kullanilmaktadir. Halk arasinda “funda” ya da “siipiirge ¢alisi” diye adlandirilan Calluna vulgaris,
fundagiller (Ericaceae) familyasindan olup birgok hastaligin tedavisinde faydalanilan bir bitkidir. Bu ¢aligmada;
Calluna vulgaris’in  yapraklarindan hazirlanan ekstraktin, insan periferal lenfositlerinde kromozomal
anormalliklere (KA), kardes kromatid degisimine (KKD) ve mikronukleus (MN) olusumuna etkisi incelenerek
bitki ekstraktinin genotoksik aktiviteye sahip olup olmadigi arastirilmistir. Ayrica mitotik indeks (MI),
prolifersyon indeksi (PI) ve niikleer boliinme indeksi (NBI) belirlenerek bitki ekstraktinin sitotoksik etkisi de
degerlendirilmistir. Bu amagla insan periferal lenfositleri 0,16; 0,32; 0,65 ve 1,30 pul/ml’lik yaprak ekstraktiyla 24
ve 48 saat siireyle muamele edilmistir. Elde edilen sonuglar, SPSS (17.0) paket programui ile kontrol gruplariyla
karsilagtinlmistir. C. vulgaris bitkisinin yaprak ekstrakti ile muamele edilen hiicrelerde tiim dozlarda KKD
degerinin kontrol grubuna goére Onemli oranda arttigi gozlenmistir. Bitki ekstraktinin 1,30 pg/ml
konsantrasyonuyla 24 saat, 0,32, 0,65 ve 1,30 pg/ml konsantrasyonuyla 48 saat muamele edilen hiicrelerde KA ve
MN frekanslariin 6nemli diizeyde arttig1 saptanmistir. C. vulgaris yaprak ekstrakti ile muamelenin PI, MI ve NBI
degerlerini etkilemedigi belirlenmistir (p>0,05). Elde edilen sonuglara gore bu c¢alismada, C. vulgaris yaprak
ekstraktinin sitotoksik etki gostermedigi ancak orta diizeyde genotoksik aktiviteye sahip oldugu belirlenmistir.

Anahtar kelimeler: Calluna vulgaris, Genetik hasar, Genotoksisite, Sitotoksisite

Determination of Genotoxic Activity of Calluna vulgaris

Abstract

Various plants is used as tea, spice or medical purposes in our country as well as among the people all over the
world for many years. Calluna vulgaris, called “heather” or “brom bush” among the people, is a plant of the
Ericaceae (Ericaceae) family and is used in the treatment of many diseases. The aim of the present study was to
investigate the effects of Calluna vulgaris leaf extract on the level of sister chromatid exchange (SCE),
chromosomal abertration (CA) and micronucleus (MN) in human peripheral lymphocytes for determining the
genotoxic activity. Cytotoxic effect of the leaf extract was also evaluated bu using mitotic indexs (MI),
proliferation index (PI), and nucleer division index (NDI). Human peripheral lymphocytes were treaed with 0,16;
0,32; 0,65 and 1,30 pg/ml of Calluna vulgaris extract for 24 and 48 h. Obtained results were compared with
control group by SPSS (17.0) packege programme. All doses of plant extract were significantly elevated the SCE
level in treated cells as compared to control group. CA and MN were found to be markedly increase in the cells
treated with 1.30 pg/ml concentration for 24 h and 0.65 and 130 pg/ml concentrations for 48 h. The treatment of
C. vulgaris leaf extract did not effect MI, Rl and NDI values (p>0,05). The results of this study demonstrated that
C. vulgaris leaf extract did not have cytotoxic effect but it showed genotoxic activity in human lymphocytes.

Key words: Calluna vulgaris, Cytotoxicity, Genetic damage, Genotoxicity
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Biyoetanol Uretiminde Lignoseliilozik Atiklarin Farkh Hidroliz Metodlarinin
Arastirilmasi
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Ozet

Yenilenebilir enerji kaynaklarindan mikroorganizmalar ile biyoetanol iiretimi diisiik maliyetli materyallerden
olmas1 gereklidir. Etanol iiretimi i¢in en yaygin kullanilan substrat, oncelikle misir ve patates gibi tarimsal
iiriinlerden elde edilen lignoseliilozdur. Secilen hammaddenin basarili bir sekilde enzim veya asit ile hidrolize
edilerek fermente edilebilen sekerlere doniistiiriilmesi gerekmektedir. Asit ile hidroliz yontemine kiyasla, enzim
ile hidroliz yonteminin maliyeti oldukca yiiksektir. Bu ¢aligmada, lignoseliilozik materyal olarak patates ve misir
isleme atiginin farkli asit ve/veya enzimlerle hidroliz edilerek fermente edilebilen sekerlere doniistiiriilmesi ve bu
hidroliz yontemlerinin etanol iiretimine olan etkileri incelendi. Seyreltik asit uygulamasi ile en fazla seker elde
edilerek etanole doniistiiriilmesi saglandi.

Anahtar Kelimeler: Lignoseliilozik atik, asit hidrolizi, enzimatik hidroliz, biyoetanol

Investigation of Different Hydrolysing Methods for Lignocellulosic Wastes for
Bioethanol Production

Abstract

Bioethanol production from renewable energy sources by microorganisms is required to be from low cost
materials. The most common substrate used for ethanol production is lignocellulose from agricultural crops,
primarily corn or potatoes. The fermentable sugar content of the selected raw materials for the hydrolysing should
be accomplished by enzyme or acid hydrolysis. The cost is quite high by hydrolysis with enzymes, compared to
acid hydrolysis. In this work, the mixture of potato and corn processing waste was hydrolyzed with different acid
and/or enzymes into fermentable sugars for bioethanol production. The dilute acid treatment method yielded the
highest fermentable sugar levels and ethanol production.

Keywords: Lignocellulosic waste, acid hydrolysis, enzyme hydrolysis, bioethanol
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Saccharomyces cerevisiag’da Cesitli Sinyal Iletim Yolaklarmim NTH1 Geni
Ekspresyonuna Etkilerinin Analizi
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Ozet

Trehaloz Saccharomyces cerevisiae igin 6nemli bir depo karbonhidrati olup stres sartlarinda maya hiicrelerinin
korunmasin saglar. Trehaloz ayni zamanda hekzokinaz enzimine etki ederek maya hiicrelerine glukoz girisini de
kontrol eder. Stres kosullarindan ¢ikista veya trehaloz miktari fazla oldugu zaman NTH1 geni tarafindan kodlanan
notral trehalaz enzimi trehalozu hidroliz ederek iki molekiil glukoza ayristirir. Trehaloz miktarinin dengede
kalabilmesi ve biriken trehalozun hizli sekilde hidroliz edilerek maya hiicrelerinin normal metabolik aktivitelerine
donmesi igin notral trehalaz enzimi gereklidir. Bu arastirmada NTH1 geni ekspresyonuna ve depo karbonhidrat
metabolizmasina ¢esitli sinyal iletim yolaklarinin etkileri incelendi. TOR sinyal iletim yolu lireme kogullart normal
oldugu zaman S. cerevisiae’da gesitli hiicresel ve metabolik yolaklar1 aktive eder. Hiicresel stresler ve kafein ise
TOR sinyal iletim yolagini baskilamaktadir. S. cerevisiae 6zellikle azot agligi durumunda veya RAS genlerindeki
mutasyon dolayisyla mitoz boliinme yerine pseudohifsel iireme olarak adlandirilan sekilde de lireme gosterebilir.
S. cerevisiae sigma susu X1278b bu 6zelligi dolayisiyla pseudohif olusturan bir sustur. Sigma susunda RAS geni
mutasyonu oldugu ve RAS-cAMP sinyal yolaginin konstitiif olarak yiiksek miktarda aktif oldugu bilinmektedir.
Aragtirma sonuglarimiz sigma susunun ozmotik strese ¢ok duyarli oldugunu, trehaloz ve glikojen iceriginin de
normal S. cerevisiae susu olan BY4741¢ gore ¢ok diisiik seviyede oldugunu gostermektedir. Sigma susunda NTH1
geni ekspresyonunun diisiik seviyede yapildigi bulunmustur. TOR sinyal iletim yolagini bloke eden kafeinin tireme
ortamina eklenmesi ile NTH1 geni ekspresyonunun BY4741 susunda yaklasik 8-katlik bir artisa neden olurkan,
sigma susunda oOnemli etkisi olmadigi goriilmistir. Bu arastirmada elde edilen sonuglar NTH1 geni
transkripsiyonunun TOR ve Ras-cAMP sinyal iletim yolaklari tarafindan kontrol edildigini gostermektedir.

Anahtar Kelimeler: Trehalaz, Glikojen, Saccharomyces cerevisiae, TOR yolagi

Analysis of the Effects of Various Signal Transduction Pathways on the Expression of
NTH1 Gene in Saccharomyces cerevisiae

Abstract

Trehalose is an important storage carbohydrate for Saccharomyces cerevisiae. It protects yeast cells from
phsyiological stresses. Trehalose also controls glucose transport to yeast cells by acting on hexokinase. When
trehalose is over accumulated or during the recovery stage of the yeast cells from stress, neutral trehalase enzyme
which is encoded by NTH1 gene degrades trehalose to restore normal growth conditions. Hence trehalase enzyme
is essential for balanced levels of trehalose and for normal metabolic activities of the yeast. In this research the
effects of various signal transduction pathways on the expression of NTH1 gene and on the storage carbohydrates
were investigated. TOR signaling pathway activates many cellular processes and signaling pathways under normal
growth conditions in yeast. Caffeine treatment and certain stress conditions inhibits TOR pathway. S. cerevisiae
cells also goes to pseudohypeal growth instead of budding in response to nitrogen starvation by activating Ras-
cAMP pathway. £1278b strain of S. cerevisiae forms pseudohyphea due to its hyper active Ras-cAMP pathway.
Our results indicate that sigma strain of S. cerevisiae has much lower level of trehalose and glycogen than the
normal BY4741 strain of S. cerevisiae. In addition, the expression level of NTH1 gene is much lower that B4741
strain indicating that expression of NTH1 gene is regulated by Ras-cAMP pathway. Moreover, presence of caffeine
in the growth medium resulted with 8-10 fold activation of NTH1 gene in the normal yeast strain but not in the
sigma strain of S. cerevisiae. These results suggest that NTH1 gene expression is regulated by TOR pathway and
also by Ras-cAMP pathway in yeast.

Keywords: Trehalase, Glycogene, Saccharomyces cerevisiae, TOR pathway
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Pistacia ssp. Tiirlerinde Alternaria Yanikhg Etmeni Alternaria Patojenlerinin Major
Alerjen Geni Alt_a_1’e Gore Populasyon Genetik Analizleri
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Alternaria cinsi igerisinde, ‘alternata tiir-grubu’ altinda yer alan, A. alternata, A. tenuissima ve A. arborescens gibi
bazi tiirler bir¢ok bitki icin dnemli patojenlerdir. Bu tiirler aseksiiel iiremektedir ve morfolojik karakterleri oldukg¢a
benzerdir. Turkiye’nin dort cografik bolgesindeki Antepfistiginin yabani ve kiiltiir tiirlerinden elde edilmis bu
patojen gruba ait bir koleksiyonun genetik cesitliligi ve filogenetik iliskileri, alerjen gen bdlgelerinden biri
kullanilarak arastirilmistir. Alternaria cinsi liyeleri, alerjen genleri tasimaktadir ve proteinlerinin insanlarda alerjik
reaksiyonlarla ilgili oldugu bilinmektedir. Bunlar icerisinde ‘major alerjen al (Alt_a_1)’ geni 6zellikle Alternaria
cinsi i¢in molekiiler ve filogenetik ¢alismalarda siklikla kullanilmaktadir. Koleksiyondaki 162 izolat ve 7 referans
izolat ile toplamda 169 6rnek i¢in Alt_a_1 geninin iki ekzon ve bir intron kismini igeren kismi baz dizilemesi
yapilmigtir. Alt_a_1 dizilemesinde goriilen mutasyonlara gore belirlenen 15 haplotip i¢in genetik uzaklik temelli
Neigbour-Joining agaci, minumum evrim yaklagimi ile Parsimony agaci ve olasilik temelli Maximum Likelihood
agaclar1 elde edilmistir. Benzer topolijeleri sunan bu agaclar, birden fazla genetik grubun ve filogenetik hatlarin
varligina isaret etmistir. Cografik bolge ve konukgu tiirli ile mutasyonlar ve agaglardaki dallanmalar arasinda bir
iliski goriilmemistir. Ozellikle aseksiiel organizmalarda varyasyonu belirlemek iizere kullanilabilecek kodlayici
bolgeler sinirli sayidadir ve Alt_a_1 bolgesi, alternarta-tiir grubu i¢in varyasyonu ortaya ¢ikarabilmektedir. Ancak
morfolojik tiir ayrimini saglama konusunda yeterli degildir. Bu calisma TUBITAK 1120554 numarali proje ile
desteklenmektedir.

Anahtar Kelimeler: Alt_a_1, Alternaria

Population genetics analyses of Alternaria pathogens causing Alternaria Blight of
Pistacia spp. based on major allergen gene Alt_a_1

Abstract

Some species within Alternaria genus and belong to ‘alternata species-group’ such as A. alternata, A. tenuissima
ve A. arborescens are important pathogens for many plants. These species reproduce asexually and present
morphlogically very similar characters. A collection of Alternaria pathogens from pistachio and wild Pistacia
species from four geographic regions of Turkey was invetigated to reveal genetic diversity and phylogenetic
lineages based on one of the allergen genes. Members of Alternaria genus carry Allergen genes that their
corresponding proteins are known as related with allergic reactions in human. Among these genes, ‘major allergen
a1l (Alt_a 1) is widely used for molecular and phylogenetic analysis of this genus. Partial gene sequences of
Alt_a_1 region representing its two exons and one intron were perfomed for 169 samples including 162 isolates
of the collection and 7 reference isolates. Neighbour-Joining tree based on genetic distance, Parsimony tree based
on minumum evolution and Maximum Likelihood tree based on likelihood probability were obtained for 15
haplotypes distinguished according to the mutations in Alt_a_1 sequences. These trees presenting similar tree
topologies indicated more than one genetic groups and phylogenetic lineages. No association was observed
between geographic region or host species and mutations or tree clustering. There are limited number of coding
regions to exhibit variation especially in asexually reproducing organisms and Altal region exhibits varition within
alternata species group but does not resolve morphological discrimination. This study is supported by TUBITAK
1120554 project.

Keywords: Alt_a_1, Alternaria
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Ozet

Molekiiler biyoloji basta olmak {izere bir ¢ok alanda ¢ok yaygin kullanilan Polimeraz Zincir Reaksiyonu (PCR)
tekniginin uygulamalarinda bir ¢ok hata olusmaktadir. Bu hatalar teknik alet ve cihaz, kimyasal malzeme ve kisisel
uygulama hatalarindan kaynaklanmaktadir. PCR 6ncesi saf DNA izolasyonu ve sonrasinda goriintiileme esnasinda
meydana gelen problemler de mevcuttur. Bu hatalarin basinda homojen karistirilmamis DNA ¢ozeltisi, iyi
optimize edilmemis ve kullanim Omrii tamamlanmig kimyasallar ve kisisel kaynakli pipetleme hatalar
gelmektedir. Bilimsel ¢aligmalar siirecinde siklikla karsilagilan bu hatalar neticesinde yiiksek seviyede kimyasal
malzeme sarfiyat1 ve ¢ok uzun zaman kayiplar1 yasanmaktadir. Yaptigimiz calisma PZR ¢aligmalarinda meydana
gelebilecek bu problemlerle karsilasan bilim insanlar1 i¢in ipuglar1 ve ¢6ziim 6nerilerini igermektedir.

Anahtar Kelimeler: Polimeraz Zincir Reaksiyonu, Molekiiler Biyoloji, Genetik.

Mistakes of Polymerase Chain Reaction (PCR) commonly used in Molecular Biology
and Genetic Studies

Abstract

Many faults occur in the applications of Polimerase chain reaction (PCR) technique which is most common in
some areas like molecular biology especially. There are mistakes due to technical appliances and instruments,
chemical material and personal application. Problems are also available occuring from isolation of pure DNA
before PCR and during monitoring. These mistakes are in particular DNA solution which was not mixed
homogeneously, chemicals that were not optimised well or had not enough shelf-life and pipetting mistakes done
by person. As a result of these errors during scientific researches, chemicals could be used in high amounts and
waste of time may be seen. In this study, there are solution suggestions and clues for researchers who meet
problems in PCR studies.

Keywords: Polymerase Chain Reaction, Molecular Biology, Genetic.

164


mailto:gsezer@osmaniye.edu.tr

Insan Periferal Lenfositlerinde Tavanic (Levofloksasin) Antibiyotiginin Genotoksik
Etkilerinin Degerlendirilmesi

Ibrahim Halil Kenger?, Yasemin Eldemir?, Demet Bilgi’, Sule Gokee!, Kubra Kurt?,
Zeliha Yildirim?, Ahmet Kayraldiz®, Lale Donbak®

1. Kahramanmaras Siit¢ii imam Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimi,
Kahramanmaras
yasemineldemird7@gmail.com
2. Gaziantep Universitesi, Islahiye Meslek Yiiksek Okulu, Laborant ve Veteriner Saglhgi Boliimii,
Islahiye
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Bu ¢alismada, kinolon grubu bir antibiyotik olan levofloksasinin olas1 genotoksik etkisi arastirilmistir. Bu amagla,
levofloksasin’in dort farkli (12,50; 50 ve 100 pg/ml) konsantrasyonuyla 24 ve 48 saat siireyle muamele edilen
insan periferal lenfositlerinde kardes kromatid degisimi (KKD), kromozom anormalligi (KA), mikroniikleus
(MN), poliferasyon indeksi (PI), anormal hiicre (AH), mitotik indeks (MI), mikronukleuslu binukleer hiicre
(MNBN) ve niikleer boliinme indeksi (NBI) diizeyi incelenmistir. Elde edilen sonuglar, SPSS (17.0) paket
programi kullanilarak kontrol grubu ile karsilastirilmistir. Levofloksasin farkli dozlariyla (12,50; 25; 50 ve 100
pg/ml) ile 24 ve 48 saatlik muamelenin KKD frekansini etkilemedigi gozlenmistir. Buna kargilik 100,00 pg/ml’lik
en yiiksek levofloksasin dozu ile muamele edilen hiicrelerde KA ve AH oraninda kontrol grubuna kiyasla 6nemli
bir artig oldugu saptanmustir. Benzer sekilde 25, 50, ve 100 pg/ml’lik levofloksasin ile 24 ve 48 saatlik muamelenin
MN ve BNMN degerlerinde kontrol grubuna gore istatiksel olarak 6nemli diizeyde bir artisa neden oldugu
gozlenmistir. Levofloksasin ile muamelenin mitotik indeks, proliferasyon indeksi ve niikleer bolinme indeksini
etkilemedigi saptanmistir. Sonug¢ olarak; bu calismada levofloksasinin genotoksik etkili olabilecegi ortaya
konulmustur.

Anahtar kelimeler: Genotoksisite, Kardes kromatid degisimi, Kromozomal anormallikler, Levofloksasin,
Mikronukleus

Evaluation of Genotoxic Effects of Tavanic (levofloxacin) Antibiotic in Human
Peripheral Lymphocytes

Absract

In this study, genotoxic effect of levofloxacin, an antibiotic in quinolone group, was investigated. With this aim,
the levels of sister chromatid exhange (SCE), chromosome abnormalities (CA), micronucleus (MN), proliferation
index (PI), abnormal cell (AB.C), mitotic index (MI), binuclear cells with micronucleus (BNMN) and nuclear
division index (NDI) were investigated in human peripheral lymphocytes treated with four different
concentrations (12.50, 25, 50, 100 ug/ml) for 24 and 48 hours. Obtained results were compared with control group
by using SPSS (17.0) package software. It was observed that treatment with different doses of levofloxacin for 24
and 48 h has no effect on the SCE frequency. In cells treated with the highest dose of levofloxacin (100,00 pg/ml)
a significant increase was determined in CA and AB.C rate, as compared to control group. Similarly, treatment
with 25.00, 50.00, and 100.000 pg/ml of levofloxacin for 24 and 48 h significantly induced the level of MN and
BNMN in comparison to control group. It was determined that levofloxacin treatment has no effect on mitotic
index, proliferation index, and nuclear division index. As a result, it has been proved in this study that levofloxacin
may have genotoxic effect.

Keywords: Genotoxicity, Chromosomal aberration, Levofloxacin, Sister chromatid exchanges, Micronucleus.
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Kardiyovaskiiler Hastalarda HDL, Trigliserit ve Kolesterol Seviyesinin Paraoksonaz-1
enzimi ile MDA Diizeyi Uzerine Etkisi
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Ozet

Paraoksonaz (Arilesteraz, EC 3.1.8.1, PON1), Ca?" bagimli, yiiksek yogunluklu lipoproteine (HDL) ile iliskili
serum esterazdir ve cogunlukla karacigerden sentezlenir. 354 aminoaside sahip bu enzim paraoksonaz, arilesteraz
ve diokson aktivitelerini iceren ii¢ aktivite dl¢lim yontemine sahiptir. PON1 enzimi LDL’yi (kotii bir kolesterol)
oksidasyondan korur ve antioksidan 6zelligi sayesinde hidrojen peroksit iceren radikalleri notralize eder. PON1
koroner kalp hastaliklar: riskinin azaltilmasinda 6nemli bir rol oynar. Bu ¢alismanin amaci, Kardiyovaskiiler
hastalarin serumunda PON1 aktivitesi ve malondialdehit (MDA) diizeyinin belirlenmesidir. Yapilan istatistiksel
sonuglara gore, HDL diizeyi normal olan hastalara oranla HDL diizeyi diisiik olan hastalarda paraoksonaz aktivitesi
onemli derecede azalmistir (p<<0,01). Kontrolle kiyaslandiginda; Trigliserit seviyesi yiiksek, HDL diizeyi diisiik
olan hastalarda paraoksonaz aktivitesi diigmiistiir (p<0,05). Normal seviyede HDL diizeyine sahip hastalarda MDA
diizeyi ise; istatiksel olarak triglserit ve kolesterol seviyesi yiiksek olanlara gore daha diisiik bulunmustur (p<0,05).

Anahtar Kelimeler: Koroner kalp hastaligi, MDA, Paraoksonaz

The Effects of HDL, Triglycerides, Cholesterol Levels on Paraoxonase-1 Enzyme and
MDA Level in Cardiovascular Patients

Abstract

Paraoxonase (arylesterase, EC 3.1.8.1, PON1) is a Ca?* dependent, high-density lipoprotein (HDL)-associated
serum esterase and is mainly synthesized from liver. With 354 amino acids, the enzyme has three activities
including paraoxonase, arylesterase and diazoxon activities. PON1 enzyme protects LDL (a bad cholesterol) from
oxidation and neutralizes radicals including hydrogen peroxide by its antioxidant property. PON1 plays an
important role in reducing the risk of coronary heart disease (CHD). The aim of this study was to determinate the
PONL1 activity and malondialdehyde (MDA) level in the serum of patients with cardiovascular patients. According
to statistical results, activity of paraoxonase 1 was significantly decreased in patients with low HDL levels
compared to patients with normal HDL levels (p< 0.01). Activity of paraoxonase 1 was decreased in patients with
low HDL levels and high triglycerides levels compared to control (p< 0.05). MDA levels was found istatictically
lower in patients with normal HDL levels than in patients with high triglycerides and cholesterol levels (p<0.05).

Keywords: Coronary Heart Disease, MDA, Paraoxonase
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Escherichia coli’ de Eksprese Edilen Rekombinant Insan Paraoksanaz-1 Geninin
Saflastirilmasi, Yeniden Katlandirilmasi ve Karekterizasyonu

Yeliz Demir?, Siikrii Beydemir!
! Atatiirk Universitesi Fen Fakiiltesi Kimya Boliimii, Erzurum

yeliz.demirl @ogr.atauni.edu.tr

Ozet

Antioksidan ve anti-aterogenik 6zelliklere sahip yiiksek yogunluklu lipoprotein (HDL) ile iliskili bir enzim olan
paraoksonaz 1 (PON1) insanda aterosiklerotik lezyonlarin olusumunu &nler. Sunulan bu ¢alismada, rekombinant
hPONL1 geni, kii¢iik ubiquitin iligkili bir modifitér (SUMO) fiizyon protein ekspresyon sistemi kullanilarak tiretildi.
hPONI1 geni hazir insan karacigeri cDNA’sindan amplifiye edildi, pET SUMO ekspresyon vektoriine klonland1
ve Escherichia coli BL21 (DE3)’de eksprese edildi. Eksprese edilen fiizyon SUMO-hPON1 proteinin ¢ogu
inkliizyon cisimleri seklinde olustu ve 6xHis afinite kolonu kullanilarak dogal ve denature edici sartlar altinda
saflastirildi. Daha sonra, biyoaktif protein elde etmek icin yiikseltgeyici sartlarda tek adimda kolon makriksi
iizerinde proteinin yeniden katlandirilmasi islemi yapilarak enzim saflastirildi. Inkliizyon cisimcikleri iire,
guanidine hidroklorit ile solubilize edildi ve Triton X-100 ile in vitro olarak yeniden katlandirildi. Saflastirma
sonrast, 0,045 mg/ml protein ¢dziinen franksiyonda; 0,108 mg/ml protein inkliizyon cisimciklerinden elde edildi.
rhPONT1 aktivitesi i¢in; sirasiyla optimum sicaklik, pH, ve iyonik siddet 40 °C, 10,0, ve 100 mM olarak belirlendi.
rhPONI i¢in K Ve Vmax Kinetik parametreleri Lineweaver—Burk grafigi kullanilarak sirasiyla 0.94 mM and 110.01
EU/mI olarak belirlendi.

Anahtar Kelimeler: Klonlama, Paraoksonaz, Rekombinant DNA

Purification, Refolding and Characterization of Recombinant Human Paraoxonase-1
Gene Expressed in Escherichia coli

Abstract

A high density lipoprotein (HDL)-linked enzyme with anti-oxidant and anti-atherogenic properties, paraoxonase-
1(PONZ1), prevents the formation of aterosclerotic lesions in humans. In the present study, recombinant hPON1
gene was produced using a small ubiquitin-related modifier (SUMO) fusion protein expression system. To that
end, hPON1 gene was amplified from human liver-ready cDNA, cloned into the expression vector pET SUMO,
and expressed in Escherichia coli BL21 (DE3). The predominance of the expressed fusion SUMO-hPONL1 protein
was inclusion bodies and purified using 6xHis affinity chromatography under natural and denaturing conditions.
Subsequently, the enzyme was purified and refolded directly on the affinity matrix under redox conditions to obtain
a bioactive protein in a single step. The inclusion bodies were solubilized with urea, guanidine hydrochloride; and
Triton X-100 and refolded in vitro. After purification, 0.045 mg/ml protein in soluable fraction and 0.108 mg/ml
protein from inclusion body were obtained. Optimum temperature, pH, and ionic strength for rhPON1 activity
were determined as 40 °C, 10.0, and 100 mM, respectively. The kinetic parameters Km and Vmax for rhPON1 were
determined as 0.94 mM and 110.01 EU/ml, respectively by using Lineweaver—Burk plots.

Keywords: Cloning Paraoxonase, Recombinant DNA
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Arabidopsis thaliana (L.) Heynh fidelerinde 24-Epibrassinolid ve bor uygulamalariin
CycD3;1, TCH4 ve KOR gen ekspresyonlari iizerine etkilerinin semi-quantitative RT-
PCR ile analizi*
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Ozet

Brassinosteroidler (BR’ler), bitki hiicre uzamasi ve/veya hiicre boliinmesinde énemli rol oynamaktadir. Bor (B)
bitkiler i¢in esansiyel bir element olmasina ragmen, fazlasi toksiktir. Bu calismada, yiiksek borik asit (BA)
konsantrasyonlar1 altinda 24-Epibrassinolid (EBL)’in hiicre dongiisii (CycD3;1) ve hiicre duvart ile ilgili (TCH4
ve KOR) genlerin ekspresyonu iizerine etkisi Arabidopsis thaliana (L.) fidelerinin kok ve yaprak dokularinda semi-
quantitative RT-PCR kullanilarak aragtirilmistir. A. thaliana fideleri hidroponik kiiltiirde dort hafta yetistirildikten
sonra, BA (50 ve 100 mg L) ve/veya EBL (0.01 ve 1 uM) igeren siv1 kiiltiir ortamlarina aktarilmis ve 60 saat
kiiltiire devam edilmistir. Kok dokusunda, BA uygulamalar: CycD3;1 geninin ekspresyonunu azaltirken, 0.01 uM
EBL uygulamalar1 bu genin ekspresyounu tek basina yapilan borik asit uygulamalarina nazaran arttirmistir. 1 uM
EBL tek basina ya da BA uygulamalari ile birlikte CycD3;1 geninin ekspresyonunun anlamli sekilde azalmasina
neden olmustur. Diger taraftan, 1 uM EBL uygulamasi KOR ve TCH4 genlerinin mRNA seviyesinde onemli
artiglar meydana getirmistir. Yaprak dokusunda, yapilan uygulamalar sonucu CycD3;1 ve KOR genlerinin
ekspresyon seviyelerinde istatistiki farkliliklar gézlenmemistir. BA uygulamalar1 TCH4 geninin ekspresyon
seviyesini kontrole gore dnemli bir sekilde artirmistir. Sonug olarak, bulgular EBL’in yiiksek bor stresi altinda
genel olarak segilen genlerin ekspresyonlarini pozitif regiile ettigini gdstermistir.

Anahtar Kelimeler: Brassinosteroid, bor, hiicre dongiisii, hiicre duvari, gen ekspresyonu, semi-quantitative RT-
PCR

Analysis of effects of 24-Epibrassinolide and boron treatments on the expression of
CycD3;1, TCH4 and KOR genes in Arabidopsis thaliana (L.) Heynh seedlings using semi-
guantitative RT-PCR

Abstract

Brassinosteroids (BRs) play pivotal roles in plant cell elongation and/or cell division. Although boron (B) is an
essential element for plants, excess B is toxic. In this study, we investigated the effects of 24-Epibrassinolide
(EBL) on expression of cell cycle (CycD3;1) and cell wall-related (TCH4 and KOR) genes in leaf and root tissues
of Arabidopsis thaliana (L.) Heynh seedlings under high concentrations of boric acid (BA) using semi-quantitative
RT-PCR. A. thaliana seedlings were grown in a hydroponic culture for four weeks, and then transferred to liquid
media containing BA (50 and 100 mg L) and/or EBL (0.01 and 1 uM) and incubated for 60 hours. In root tissues,
BA treatments decreased the expression of CycD3;1 gene, whereas 0.01 uM EBL treatments increased the
expression level of this gene when compared with plants exposed to BA alone. 1 uM EBL alone or in combination
with BA treatments significantly led to down regulation of CycD3;1 gene. On the other hand, application of 1 uM
EBL resulted in significant increase of mMRNA levels of KOR and TCH4 genes. In leaf tissues, no significant
differences were observed in the expression levels of CycD3;1 and KOR genes as a result of all treatments. BA
treatments increased the expression levels of TCH4 gene significantly when compared to control. To conclude, the
results showed that EBL in general positively regulate the expression of selected genes under high B stress.

Keywords: Brassinosteroid, boron, cell cycle, cell wall, gene expression, semi-quantitative RT-PCR
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Endoplazmik Retikulum Stresinin Indiikledigi Apoptoz Mekanizmasi
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Ozet

Endoplazmik retikulumda (ER), katlanmamis ya da hatali katlanmis proteinlerin birikmesi ve endoplazmik
retikulum homeostazinin bozulmasi durumunda ortaya ¢ikan hiicresel cevap ER Stresi olarak tanimlanmaktadir.
ER stresi olustuktan sonra, hiicrede homeostazi yeniden saglamak ve stresten en az zararla kurtulmak icin
katlanmamuis protein cevabi (UPR) olarak tanimlanan ve bir takim hiicre i¢i sinyal yolaklarindan olusan olaylar
dizisi aktiflenmektedir. Bu hiicresel yanit, Protein kinaz RNA (PKR) benzeri ER kinaz (PERK), Aktive Edici
Transkripsiyon Faktor 6 (ATF6) ve Inozitol gerektiren enzim—1 (IRE1) olmak {izere ii¢ transmembran reseptor
aracilig ile diizenlenir. UPR’yi en iyi gosteren genler CHOP, Grp78, Grp94, fare tiimor hiicresi DNAJ proteini
(MTJ1) ve Hem oksijenaz 1 (HMOXI1) dir. Bu genlerin ekspresyonunun tespiti ile hiicredeki stres
izlenebilmektedir. ER, liimende biriken katlanamamis proteinlerin katlanmasini saglamak i¢in kapasitesini artirir.
Katlanmaya destek olan yardimci molekiillerin sentezini artirir. Yanlis katlanan proteinler diizeltilemezse ER
ylikiinii azaltmak i¢in yikima gonderir. ER stresi uzun siirerse ya da hiicre adaptasyonu saglayamazsa ¢evre dokuya
zarar vermemek i¢in apoptoza yonlenir. ER-stresinin indiikledigi apoptoz yolaginda CHOP, MAP kinaz kaskadu,
Bax/Bak, IRE1 ve kaspaz-12 gibi birgok molekiil gérev alir.

Anahtar Kelimeler : Apoptoz, Endoplazmik Retikulum Stresi, Katlanmamig Protein Cevabi

Endoplasmic Reticulum Stress-Induced Apoptosis Mechanism
Abstract

In endoplasmic reticulum (ER) the cellular response is called ER Stress in the case of the accumulation of unfolded
or misfolded proteins and changes in ER homeostasis. After the ER stress occurs, intracellular signal transduction
pathways — cumulatively called the unfolded protein response (UPR)- were activated in order to restore
homeostasis in cell and minimal damage to relieve stress. This cellular response was regulated via three
transmembrane receptors, which are Protein kinase RNA (PKR)-like ER Kinase (PERK), Activating Transcription
Factor 6 (ATF6) and Inositol-requiring enzyme-1 (IRE-1). The genes of CHOP, Grp78, Grp94, mouse tumor cell
DNAJ protein (MTJ1) and Hem oxygenase 1 (HMOX1) were related to UPR. The stress in the cell could be
moniterized by the determination of these gene expression. Synthesis of helper molecules increase to fold the
unfolded or misfolded proteins properly in endoplasmic reticulum. If unfolded proteins are not corrected, they
should be destroyed to decrease the load of ER. If ER stress for a long time or fails to provide cell adaptation is
directed to apoptosis for avoiding damage to the surrounding tissue. Several molecules, including CHOP, MAP
kinase cascade, Bax/Bak , IRE1 and caspase-12 are related to the ER stress-induced apoptosis pathway.

Keywords: Apoptosis, Endoplasmic reticulum stress, Unfolded protein response
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Ozet

Diinyada oOliimle sonuglanan hastaliklar i¢inde ikinci sirada yer alan kansere her yil 2,6 milyon kisi
yakalanmaktadir. Son arastirmalar gosteriyor ki; birgok kanser tipi antiapoptotik proteinler, biiyiime faktdrleri ve
timor siipresor gibi proteinleri kodlayan genlerin fonksiyon bozuklugundan kaynaklanmaktadir. Bagarili bir
kanser ilac1 hiicreyi 6ldiirmeli ya da hiicrenin normal hiicrelere zarar vermesini dnlemelidir. Bu ideal durum
hiicrede apoptoz olarak adlandirilan programli hiicre Slimiiniin uyarilmasiyla mimkiindiir. Farkli timor
hiicrelerinde gesitli dogal bilesiklerin apoptozu indiikledigi bulunmustur. Bel-2 ailesi proteinleri apoptozun énemli
regiilatorlerindendir. Bel-2 ailesinin Bax, Bak, Bad, Bcl-Xs, Bid, Bid, Bik, Bim ve Hrk gibi proapoptotik
tiyelerinin yani sira Bel-2, Bel-XL, Bel-W, Bfl-1 ve Mcl-1 gibi antiapoptotik iiyeleri de vardir. p53, NF[B,
PI3K/Akt yolagindaki sinyal modiilatorleri ekstrinsik ve intrinsik apoptoz yolagini diizenlemektedir. Dogal
bilesikler yoluyla bu regiilatorler aktive ya da inaktive edilerek, hiicrenin apoptoza yonlenmesi saglanmaktadir.

Anahtar Kelimeler : Antiapoptotik proteinler, Apoptoz, Dogal bilesikler, Proapoptotik proteinler.

Targeting of Apoptotic Pathway with Natural Compounds in Cancer

Abstract

Every year 2.6 million people suffer from cancer which is in the second place in the field of diseases resulting in
death in the world. Recent studies have been shown that carcinogenicity is because of dysfunction of genes that
encode several proteins such as anti-apoptotic proteins, growth factors and tumor suppressor proteins. An effective
cancer drug should kill the cancer cells or prevent the cancer cells without damaging the healthy cells. This ideal
situation is only possible with the induction of programmed cell death called apoptosis in cells. Various natural
compounds were found to induce apoptosis in different types of tumor cells. Proteins belonging to the Bcl-2 family
are important regulators of apoptosis. Bcl-2 family consists of proapoptotic proteins such as Bax, Bak, Bad, Bcl-
Xs, Bid, Bid, Bik, Bim and Hrk as well as antiapoptotic proteins such as Bcl-2, Bcl-XL, Bcl-W, Bfl-1 ve Mcl-1.
Extrinsic and intrinsic apoptosis pathways are regulated by signal modulators involved in p53, NF[ 1B, PI3K/Akt
pathways. These sighal modulators are activated or inactivated by natural compounds that lead the cells to
apoptosis.

Keywords: Antiapoptotic proteins, Apoptosis, Natural compounds, Proapoptotic proteins.
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