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Degerli Meslektaslarim,

EnstitimUz tarafindan 21-22 Aralik 2021 tarihlerinde duzenlenen “XIll. Aziz Sancar DETAE Glinleri” konusma, sdzel
ve poster sunumlarini sizlerle paylasmaktan mutluluk duyuyoruz.

Istanbul Universitesi biinyesinde 1945 yilinda Tecriibi Arastirma Merkezi adi ile kurulan ve bugiin Aziz Sancar Deneysel
Tip Arastirma Enstittst adiyla faaliyetlerini strdiren kurumumuz kurulusundan giinumuze kadar farkli bilimsel alanlarda
faaliyetlerine devam etmektedir.

EnstitimUzde, ginimiz dinyasinda dnemli yeri olan bes Anabilim Dalinda farkl disiplinlerden pek cok akademisyen
ve &8rencinin yer aldigl yiksek lisans ve doktora programlari yurutilmektedir. Ulusal ve Uluslararasi platformlarda
arastirma projesi ve egitim organizasyonlari, referans olarak &zellesmis, tani ve arastirma hizmetlerinin gelistirilip
sUrdurildugu faaliyetleri ile Glkemizde bilimsel ve yenilikci calismalara dnctlik etmektedir.

Genom, transkiptom ve metabolom gibi alanlara bitincil yaklasimi hedefleyen omik teknolojiler, saglik alaninda
molekuler seviyede kisisel tip uygulamalarinin gelisimine katki saglamaktadir. Bu omik teknolojiler klinik pratige girmeye
baslamis olsalar da tek tek ele alindiklarinda hastaliklarin karmasik biyolojik altyapilarini anlamlandirmada yetersiz
kalmaktadirlar. Farkli omik teknolojilerin entegrasyonu giinimuzde insan sagligi ve hastaliklarini anlamakta daha kapsamli
bir bakis acisi saglamaktadir. Bu yil Xlll.’sini dizenledigimiz ‘Yasam Bilimlerinde Omik Teknolojileri: Genomdan
Tedaviye’ baslikll Aziz Sancar DETAE giinlerinde coklu omik yaklasimlari degerli hocalarimizin katkilari ile bituncul bir
bakis acisi ile farkll hastalik modellerinde tanidan tedaviye uzanan surecin hikayesi anlatiimistir.

21-22 Aralik 2021 tarihlerinde cevrimici olarak diizenlenen olan etkinligimizde bizlerle birlikte olarak ortak heyecanimizi
ve arastirmalarinizi paylastiginiz icin tesekkir ederiz.

Duzenleme Komitesi Adina

Prof. Dr. Glinnur DENIZ

Aziz Sancar DETAE Muduru
https://deneyseltip.istanoul.edu.tr/tr/



ISTANBUL UNIVERSITESI

XIII. AZIZ SANCAR DETAE GUNLERi ¢
YASAM BILIMLERINDE OMIK TEKNOLOJILERI: %»,,,:;;;;;g:@

GENOMDAN TEDAVIYE

Omics Technologies in Life Sciences:
From Genome to Therapy

PROGRAM
(21 ARALIK 2021)

09.00 - 09.30 Acilis

Prof. Dr. Mahmut Ak (Rektér), Prof. Dr. Tufan Tiikek (iTF Dekani), Prof. Dr. Giinnur Deniz (Aziz Sancar DETAE Miidiirii)
Yasam Bilimlerinde Omik Teknolojileri Oturumu-1

Moderatérler: Prof. Dr. Giinnur Deniz, Prof. Dr. Sibel Ugur igeri
09.30 - 10.10 Challenges in multiomics data integration to study individualized disease aetiology in personalized medicine

Prof. Dr. Ugur Sezerman, Acibadem Universitesi, Tip Fakdiltesi, Temel Tip Bilimleri Bélim(,

Biyoistatistik ve Tip Bilisimi Anabilim Dali, istanbul-Tiirkiye

10.10 - 10.50 The benefits of multi-omics and diverse population in genetics of type 1 diabetes
Dog. Dr. Suna Onengiit-Giimiig¢ii, Center for Public Health Genomics, University of Virginia, Charlottesville, VA-USA

ARA (10.50 - 11.00)

Yagam Bilimlerinde Omik Teknolojileri Oturumu-2
Moderatérler: Prof. Dr. Eda Tahir Turanli, Prof. Dr. Neslihan Abaci

11.00 - 11.30 Mikrobiyota analizlerinde multi-omik yaklasimlar
Dr. Muzaffer Arikan, Medipol Universitesi, Rejeneratif ve Restoratif Tip Arastirmalari Merkezi, Istanbul-Tiirkiye
11.30 - 12.00 Using statistical multi-omic for disease prediction, casual inference and biological understanding
Dr. Ayse Demirkan, Faculty of Health and Medical Sciences, School of Biosciences and Medicine, University of Surrey, Surrey-UK

12.00 - 12.30 UYDU SEMPOZYUMU 1 Multiomics in Cancer Research (Gen Era Diagnostik)
Moderatér: Prof. Dr. Adil Mardinoglu
Anna Babayan, PhD. Senior Marketing Manager EMEA in Cancer Research, lllumina, Hamburg-Germany

OGLE ARASI (12.30 - 13.30)

Yagam Bilimlerinde Omik Teknolojileri Oturumu-3
Moderatérler: Prof. Dr. ilhan Yaylim, Dog. Dr. Gzlem Timirci Kahraman

13.30 - 14.00 Kiitle spektrometresi ve klinik uygulamalari
Prof. Dr. Ahmet Tarik Baykal, Acibadem Universitesi, Tip Fakiiltesi, Temel Tip Bilimleri Bélimij,
Tibbi Biyokimya Anabilim Dali [stanbul-Tirkiye

14.00 - 14.30 Fizyolojik ve patofizyolojik siireglerin incelenmesinde metabolomik tabanli teknolojilerin kullanimi
Dog. Dr. H. Okan Dogan, Sivas Cumhuriyet Universitesi, Tibbi Biyokimya Anabilim Dali, Temel Tip Bilimleri B6liimii, Sivas-Tiirkiye

ARA (14.30 - 14.40)

Yasam Bilimlerinde Omik Teknolojileri Oturumu-4
Moderatérler: Prof. Dr. Miige Sayitoglu, Dog. Dr. Ozden Hatirnaz Ng

14.40 - 15.20 The use of systems biology in treatment of liver diseases
Prof. Dr. Adil Mardinoglu, Science for Life Laboratory, KTH - Royal Institute of Technology, Stockholm-Sweden; Centre for
Host-Microbiome Interactions, Faculty of Dentistry, Oral & Craniofacial Sciences, King’s College London, London-UK

15.20 - 15.50 Investigation of the biological heterogeneity of hematopoietic stem cells
Dr. Christophe Desterke, INSERM UA9, University Paris-Saclay, 94800, Villejuif-France
15.50 - 16.20 Genome editing and single-cell sequencing in preclinical models of acute erythroid leukemia
Dr. llara lacobucci, Department of Pathology, St. Jude Children’s Research Hospital, Memphis, TN-USA

16.20 - 16.45 ODUL TORENi

Ayrintili Bilgi igin Canli Yayin Linki
https://deneyseltip.istanbul.edu.tr www.doktorclub.com/detae2021

doktor EID°



ISTANBUL UNIVERSITESI e
XIII. AZIZ SANCAR DETAE GUNLERI

YASAM BILIMLERINDE OMiK TEKNOLOJILERI:
GENOMDAN TEDAVIYE

%,

&
7 321z sAneh® 48
RasTiRMA

Omics Technologies in Life Sciences:
From Genome to Therapy

PROGRAM
(22 ARALIK 2021)

Yagam Bilimlerinde Omik Teknolojileri Oturumu-5

Moderatérler: Prof. Dr. Nerses Bebek, Dog. Dr. Emrah Yiicesan
09.30 -10.00 “Bliyiik veri” ve biyobanka siirecleri

Dr. Gzkan Ozdemir, Acibadem Universitesi, Saglik Bilimleri Enstitiisii, Genom Calismalari Anabilim Dali, istanbul-Tiirkiye

10.00 - 10.30 Mapping transcriptome data on molecular interaction networks for a better understanding
of neurodegenerative diseases

Dog. Dr. Tunahan Cakir, Gebze Teknik Universitesi, Biyomiihendislik Béliimij, Kocaeli-Tiirkiye

ARA (10.30 - 10.45)

Yasam Bilimlerinde Omik Teknolojileri Oturumu-6
Moderatérler: Prof. Dr. Hiilya Yazicl, Prof. Dr. Siikrii Oztiirk

10.45 - 11.15 Kanser proteomik calismalari ve kombinasyon terapileri

Dr. Ogr. Uyesi Hiiseyin Gimen, Yeditepe Universitesi, Genetik ve Biyomiihendislik Béliimii, [stanbul-Tirkiye
11.15 - 11.45 Kii¢liik hiicreli olmayan akciger kanseri mikrodizi veri setlerinin yeniden analizi
Dog. Dr. Gigdem Erol, istanbul Universitesi, Enformatik Béliimii, Istanbul-Tiirkiye

11.45 - 12.15 UYDU SEMPOZYUMU 2 Beckton Dickinson Uydu Oturumu

OGLE ARASI (12.15 - 13.00)
Omik Teknolojilerinin Klinige Yansimalari

Moderatérler: Prof. Dr. Betiil Baykan, Prof. Dr. Ugur Ozbek
13.00 - 13.30 Omik verilerinin norolojideki yeri

Dr. Ggr. Uyesi Hande Akgakaya, Demiroglu Bilim Universitesi, Néroloji Anabilim Dali, istanbul-Tiirkiye
13.30 -14.00 Romatolojik hastaliklarda omik teknolojileri yaklagimi

Prof. Dr. Ahmet Giil, istanbul Tip Fakiiltesi, Dahili Tip Bilimleri Béliimii, i¢ Hastaliklari Anabilim Dali, istanbul-Tiirkiye
14.00 - 16.00 SOZLU SUNUMLAR VE KAPANIS

Ayrintih Bilgi i¢in

Canli Yayin Linki
https://deneyseltip.istanbul.edu.tr

www.doktorclub.com/detae2021

doktor G’
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SPEECH SUMMARY / KONUSMA OZETLERI

[KK-01]
The use of Systems Biology in Treatment of Liver Diseases

Adil Mardinoglu'?

'Science for Life Laboratory, KTH - Royal Institute of Technology, Stockholm, Sweden
Centre for Host-Microbiome Interactions, Faculty of Dentistry, Oral & Craniofacial Sciences, King's College London, London, United Kingdom

ABSTRACT

To develop novel strategies for prevention and treatment as well as to gain detailed insights about the underlying
molecular mechanisms of liver diseases, it is vital to study the biological functions of liver and its interactions with
other tissues and gut microbiota. Biological networks can provide a scaffold for studying biological pathways
operating in the liver in connection with disease development in a systematic manner. Herein, our recent work where
biological networks have been employed to identify the reprogramming in liver physiology in response to NASH/
NAFLD is presented. The possible contribution of mechanistic modelling approach to the discovery of biomarkers
and identification of drug targets which may lead to design of targeted and effective treatment strategies is further
discussed.

Key points:

« Omics technologies are used in detailed characterization of human liver tissue in health and disease states.

« Biological network models are functional tools for exploring and integration of multiomics data.

« Systems biology uses a holistic and integrative approach for comprehensive analysis of the biological functions in
healthy and diseased states

« Systems Biology approaches have been successfully employed in hepatology to identify biomarkers and drug
targets.

« These integrative tools can be used for simulation of liver tissue functions and its crosstalk with other tissues for
prediction of therapeutic and side effects.

[KK-02]
Investigation of the Biological Heterogeneity of Hematopoietic Stem Cells

Christophe Desterke'
'University Paris Saclay, INSERMUAD9, Villejuif, France

Hematopoietic stem cells help maintaining blood homeostasis throughout life. The production of blood cells diversity
is based on a fine and balanced regulation between proliferation, quiescence and differentiation of hematopoietic
stem cells. At birth, a heterogeneous pool of hematopoietic stem cells is present in the bone marrow. Over the
course of life, the reduction of hematopoietic stem cells pool heterogeneity can lead to hematopoiesis bias by clonal
selection: CHIP (Clonal hematopoiesis of indeterminate potential).

CHIP is a hematopoietic state that may be involved in the progression of chronic myeloid pathologies. After data
quality control, single cell transcriptome technology applied to primitive hematopoietic cells makes it possible
to study their molecular expression heterogeneity to lead to the identification of distinct cell communities. This
technology also makes it possible to define the level of mitochondrial activation by estimating the percentage of
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mitochondrial transcripts in the total transcriptome. By molecular deconvolution on the actors involved in the cell
cycle, it is possible to predict the cell cycle phase progression. By single cell geneset enrichment, it is possible to
infer cellular function heterogeneity in their transcriptome. By pseudotemporal mathematical transformation of the
data, it is possible to identify cell trajectories that may reflect a cell fate decision. The study of the heterogeneity of
CD34*CD38 in human bone marrow during aging has demonstrate a cell trajectory linked to the up regulation of the
transcription factor EGR1 (1).

Reference
1. Desterke C, Bennaceur-Griscelli A, Turhan AG. EGR1 dysregulation defines an inflammatory and leukemic program in cell trajectory of human-
aged hematopoietic stem cells (HSC). Stem Cell Res Ther. 2021;12(1):419. Published 2021 Jul 22.

[KK-03]
Kiiciik Hiicreli Olmayan Akciger Kanseri Veri Setlerinin Yeniden Analizi

Cigdem Erol'
'Botanik Anabilim Dal, istanbul Universitesi Enformatik Béliimii ve Fen Fakaiiltesi Biyoloji Bélimdi, Istanbul, Tiirkiye

oz

Kuclk hicreli olmayan akciger kanseri (NSCLC), en sik gorilen akciger kanseri tirlidiir. Bu hastalikla iliskili genlerin
belirlenmesi amaciyla bircok arastirma yapilmaktadir. Bu arastirmalarin bir kisminda elde edilen genetik veri setleri,
NCBI Gene Expression Omnibus (NCBI GEO) gibi veri tabanlarinda depolanmakta ve acik erisime sunulmaktadir. Genetik
veri eldesinde kullanilan yontemlerden biri olan mikrodizi calismalari, deneysel yogun bir emek, zaman ve énemli
bir maliyet gerektirmektedir. Tim bu cabalarin sonucunda elde edilen veri, tretildigi yayinda kullanilmasinin yani
sira herkese acik veri tabanlarinda da paylasiimaktadir. Ayni hastalikla iliskili olarak, farkli amaclarla, farkli deneysel
tasarima sahip, farkli platformlarda Uretilen bu veri setlerinin analizi 6zellikle az 6rnek sayisi icermeleri nedeniyle
bircok zorluklar icermektedir. Ancak gliniimuz veri caginda degerli olan enformasyonu/bilgiyi veriden elde etmek
adina farkli bakis acilariyla yeni algoritmalarla, yeni yaklasimlarla bu veri yiginlar icerisinde arastirmalar yapilmasi
gerekmektedir. Bu arastirmalar her zaman yeni bir enformasyon elde etmekle sonuglanmayabilir. Ancak mevcut
veriden tim enformasyonu ¢ikarabilmek adina multidisipliner ekiplerle yeni yaklasimlari denemekten vazgecmemek
gerekmektedir.

TUSEB tarafindan desteklenen 4590 numarali proje kapsaminda, kiiciik hiicreli olmayan akciger kanserine etki eden
genlerin tespit edilmesi amaciyla proje siirecinde NCBI GEO veri tabaninda NSCLC hastaligiyla iliskili 18 mikrodizi
veri seti tespit edilmis bu veri setlerinden dogrudan NSCLC ile iligkili oldugu belirlenen, 12 adet veri seti (GSE21656,
GSE6410, GSE4127, GDS2297, GDS2298, GSE6914, GSE10245, GSE4573, GSE5519, GSE43459, GSE19804 ve GSE50138)
analize dahil edilmistir. R Studio ve Bioconductor araciligi ile destek vektdr makinesi (svmRadial), k en yakin komsu
(knn), naive bayes, rastgele orman (rf), C5.0 karar agaci, cok katmanl perceptron (mlp) ve temel bilesen adimina sahip
yapay sinir agi (pcaNNet) algoritmalari ile veri setleri ayri ayr analiz edilerek iliskili genler belirlenmeye calisiimistir.
Proje ciktilari olarak bir bildiri hazirlanip sunulmus ve makale olarak yayimlanmustir. “Topluluk Ogrenmesi Yontemi ile
Mikrodizi Veri Analizi” adli yiiksek lisans tez ¢aligmasi tamamlanmistir. Projenin diger ciktilarinin uluslararasi indeksli
dergilere gonderilmesi siireci devam etmektedir. Proje sonuclarina erismek isteyen arastirmacilarin ilgili yayinlan
takip etmesi onerilmektedir.

Veri analizi ile ilgili makine 6grenmesi arastirmalarinda hangi yontem kullanilirsa kullanilsin sonucta yeni kesfedilen
enformasyon sadece potansiyel bir adaydir. Mutlaka islak laboratuvar ortamindaki deneylerle dogrulanmalidir.
Biyoenformatik analizler neticesinde binlerce, onbinlerce aday gen/molekdl icerisinden 5-10 tane olasi aday genler
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belirlenmekte, bu sayede islak laboratuvarda maliyet, zaman ve emek kaybinin azaltilmasina katki saglanabilmektedir.
Islak laboratuvardan elde edilen arastirma ciktilari yeniden veri analizi ¢calismalarinin girdisi olmakta, bu ¢alismalarin
ciktisi ise 1slak laboratuvar icin 6nemli bir girdi olmakta ve verinin bu déngusg, ilgili hastaligin tani ve tedavisinde
onemli bir isbirligi icermektedir.

Genetik veri eldesinde yasanan gelismeler neticesinde, herkese acik veri tabanlarinda depolanan ve paylasilan
genetik veri boyutu her gecen glin artmaktadir. Mevcut veri yiginlari, tekrara diismeden, farkli zamanlarda, farkli
yaklasimlarla analiz edilerek degerli olan enformasyona ulasma arayisi canli tutulmalidir. Bu agidan bakildiginda veri
analizi neredeyse hi¢ bitmeyen bir slirectir. Ayni veri setine her yeni yaklasim, yontem, bakis acisi, farkl bir kesfe imkan
yaratabilir. NSCLC (yada baska bir hastalik) ile ilgili mikrodizi ya da diger veri setlerini yeniden analiz etmeyi diislinen
arastirmacilara oncelikle, hastaligi iyi tanimalari, hastalikla iliskili problemleri ve genleri iyi bilmeleri miimkiinse bu
alanda calisan uzmanlarla beraber arastirmaya baglamalari 6nerilmektedir.

Bu calisma, Xlll. Aziz Sancar DETAE Glinleri, “Yagam Bilimlerinde Omik Teknolojileri: Genomdan Tedaviye” Temasiyla, 21-22
Aralik 2021 tarihleri arasinda diizenlenen etkinlikte yapilan TUSEB 4590 numara ile desteklenen “Kiictik Hiicreli Olmayan
Akciger Kanser Veri Setlerinin Yeniden Analizi” baslikli proje ile ilgili sunumun dzetini icermektedir.
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[KK-04]
Genome Editing and Single-Cell Sequencing in Preclinical Models of Acute Erythroid Leukemia

llaria lacobucci’
'Department of Pathology, St. Jude Children’s Research Hospital, Memphis (TN), USA

Coupling genomic discoveries to functional and translational studies is crucial to reveal mechanisms of pathogenesis
and mostly important to suggest novel therapeutic targets. This approach has been fundamental for acute erythroid
leukemia (AEL), a high-risk leukemia subtype characterized by uncontrolled expansion of erythroid progenitor
cells. Although morphological criteria alone have failed to provide meaningful insights into leukemia biology and
classification, recent genomic and transcriptomic studies (1) have shown that AEL is characterized by a distinct
mutational spectrum with six age-related genomic subgroups associated with outcome. Biallelic TP53 mutations often
with concomitant mutations of chromatin regulators, transcription factors and tumor suppressors (DNMT3A, BCOR,
EZH2, RB1, or NFIX) represent the most frequent alterations occurring in over 32% of cases.

To establish faithful models of AEL, we recently (2) used CRISPR/Cas9 genome editing of primary hematopoietic
stem cells and transplant assays to induce combinatorial mutations in ten genes recurrently mutated in AEL. By
multi-omic approaches, including single-cell DNA sequencing to dissect genetic heterogeneity induced by genome
editing and cross species gene expression analysis, we demonstrated the importance of mutational cooperativity
in specifying leukemia lineage. Concomitant editing and inactivation of Trp53/Bcor/Dnmt3a, or Trp53/Bcor/Rb1/
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Nfix promoted the development of acute erythroid leukemia in mice. Other combination of mutations induced a
B or T cell lymphoid phenotype or a mixed lymphoid-erythroid phenotype. Single-cell sequencing showed that
transformation was promoted by expansion of multiple clones with the dominant one usually showing the highest
number of driver mutations. Moreover, analysis of serial passages in mice showed a dynamic accumulation of
mutations in signaling genes which recapitulates sequential occurrence of mutations in human AEL and confirms
that mutations in signaling genes are secondary events that promote expansion of fitter clones. Gene expression
analysis by transcriptome sequencing showed that AEL models were enriched in transcription factors required for
differentiation of megakaryocyte-erythroid progenitors and were enriched in signatures similar to human erythroid
leukemia.

Finally, these tumors provided a powerful platform for exploring therapeutic intervention with drug sensitivity
associated with leukemia genotype.

In conclusions, we successfully generated genetically defined models of AEL, recapitulating the diverse mutational
spectra and expression signatures identified in human AEL and providing a powerful platform for the identification
and validation of new drugs for improving therapy for patients with AEL.
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[KK-05]
Mikrobiyota Analizlerinde Multi-Omik Yaklagimlar

Muzaffer Arikan'?

'Tibbi Biyoloji Anabilim Dali, istanbul Medipol Universitesi, istanbul, Tiirkiye
2Saglik Bilim ve Teknolojileri Arastirma Enstitiisi, istanbul Medipol Universitesi, istanbul, Tiirkiye

oz

Mikrobiyota arastirmalarinin son yillarda hiz kazanmasi ve uygulamaya dontk calismalarin gittikce artmasinda
ozellikle omik teknolojilerinde yasanan ilerlemelerin biyik katkisi bulunmaktadir. Glnimizde mikrobiyota
analizlerinde en yaygin kullanilan omik teknolojileri; metagenomik, metatranskriptomik, metaproteomik ve
metabolomik olarak siralanabilir (1). Omik teknolojilerinin her biri tek basina da bilimsel arastirma icin énemli
bilgiler sunmakla birlikte bu teknolojilerin birlikte analiz edilmesi ve entegrasyonu sayesinde ¢ok daha onemli
sonuclar elde etmek mimkin hale gelmektedir. Dolayisiyla multi-omik yaklasimlarin uygulanmasi ve farkli omik
verilerinin entegrasyonu buyik potansiyel tasiyan bir alandir (2). Multi-omik verilerinin entegrasyonu ve analizi ile
ilgili son yillarda cesitli yaklasimlar ve analiz akislari gelistirilmistir. Bu yaklasimlar genel olarak ti¢ gruba ayrilabilir:
kavramsal, istatistiksel ve model temelli entegrasyonlar (3). Kavramsal entegrasyon, farkli omik verilerinden elde
edilen sonugclarin bir araya getirilmesiyle bir mikrobiyota 6rneginin biyolojisinin daha iyi anlasilmasini saglar.
istatistiksel entegrasyon, farkli omik analiz sonuclarinin kendi icinde ve birbiriyle olan istatistiksel iliskisini incelemeyi
saglar. Model temelli entegrasyon ise farkl omik verilerini daha 6nce belirlenmis bir sistem modelindeki katmanlara
yerlestirerek analiz etmeyi ve bu sayede molekiiler organizasyonu ve islevsel 6zellikleri anlamayi hedefler. Multi-
omik verilerin entegrasyonu, analizi ve gorsellestirilmesi icin gelistirilmis en yaygin kullanilan programlar arasinda
IMPaLA (4), gNOMO (5), PaintOmics (6) ve MOFA (7) sayilabilir. Bu programlarin dayandigi yontemlerin her biri farkh
entegrasyon yaklasimlarini benimser ve 6zel olarak belirli omik tiirlerinin entegrasyonu icin kullanilir. Dolayisiyla
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entegre multi-omik veri analizlerinde, Uretilen omik verilerinin 6zellikleri ve hangi entegrasyon tipinin kullanilacagi
dikkate alinmasi gereken énemli noktalardandir.

Kaynaklar

1. Aguiar-Pulido V, Huang W, Suarez-Ulloa V, Cickovski T, Mathee K, Narasimhan G. Metagenomics, Metatranscriptomics, and Metabolomics
Approaches for Microbiome Analysis. Evol Bioinform Online 2016;12(Suppl 1):5-16. Published 2016 May 12.

2. Segata N, Boernigen D, Tickle TL, Morgan XC, Garrett WS, Huttenhower C. Computational meta'omics for microbial community studies. Mol
Syst Biol 2013;9:666. Published 2013 May 14.

3. Santiago-Rodriguez TM, Hollister EB. Multi 'omic data integration: A review of concepts, considerations, and approaches. Semin Perinatol
2021;45(6):151456.

4. Kamburov A, Cavill R, Ebbels TM, Herwig R, Keun HC. Integrated pathway-level analysis of transcriptomics and metabolomics data with IMPaLA.
Bioinformatics 2011;27(20):2917-2918.

5. Munoz-Benavent M, Hartkopf F, Van Den Bossche T, Piro VC, Garcia-Ferris C, Latorre A, Renard BY, et al. gNOMO: a multi-omics pipeline for
integrated host and microbiome analysis of non-model organisms. NAR Genom Bioinform 2020 Aug 5;2(3):lqgaa058. doi: 10.1093/nargab/
Igaa058. Erratum in: NAR Genom Bioinform 2020 Oct 09;2(4):lgaa083.

6. Garcia-Alcalde F, Garcia-Lopez F, Dopazo J, Conesa A. Paintomics: a web based tool for the joint visualization of transcriptomics and
metabolomics data. Bioinformatics 2011;27(1):137-139.

7. ArgelaguetR, Velten B, Arnol D, et al. Multi-Omics Factor Analysis-a framework for unsupervised integration of multi-omics data sets. Mol Syst
Biol 2018;14(6):e8124. Published 2018 Jun 20.

[KK-06]
Omik Verilerin Norolojideki Yeri

Nihan Hande Akcakaya'
'Néroloji Anabilim Dali, Tip Fakiiltesi, Demiroglu Bilim Universitesi, istanbul, Tiirkiye

0oz

Tum genetik dizimizi anlatan genom her hiicre tipinde farkl transkripsiyonla ifade edilip, ¢esitli metabolitleri olusturur.
Ayni genetik dizinin farkli sistemlere ait hicrelerde degisen transkripsiyonuyla cesitli metabolitler olusmaktadir.
Ozellikle transkripsiyon tizerine dis etmenlerin etkisi metabolomik ve transkriptomik analizleri karmasiklastirmaktadir.
Sadece omik verilerin istatistiksel degisimleri tibben bir anlam ifade etmeyebilir. Omik veriler daima klinik semiyolojik
verilerle birlikte degerlendirilmelidir.

Tarihsel olarak genomik yaklasim; 1932 yilinda kromozomal diizensizlikler ve zihinsel yetmezlik iliskisi teorisi
1959'da Down sendromlu bireylerde trizomi 21'in tanimlanmasi ve giiniimizde ‘array’ bazli yéntemlerle daha kiiglik
kromozomal degisimlerin klinikle iliskisinin tanimlanmasi seklinde gelismistir. Glinimiizde zihinsel yetmezlikler,
dismorfizm ve konjenital anomalilerle birlikte giden tutulumlarin tanimlanmasinda karyotip ve ‘array’ incelemeleri
standart omik testlerdir. TUm genom (WGS), transkribe edilen tim genomun dizilenmesi olan tim ekzom dizileme
(WES) arastirma temelli omik yontemlerdir. Klinik pratikte secilmis genlerin calisildigi panel dizilemeler bir grup
hastalikla iliskili varyantlarin arastirildigi omik olmayan yaklasimlardir. Ancak tanisal olarak klinikte yayginlagmasi
gerekmektedir.

Norogenetiktanidaenayrintiigenomikyaklasimolarakgenomtrioile herzaman tanimiimkiin olmamamaktadir. Tekrar
dizisi hastaliklari gibi pek cok farkl genetik mekanizma dizilemeyle saptanamaz. Boyle durumlarda genetik patolojiye
uygun calisma secilmelidir. Genomik testlerle saptanamayan ya da gozden kacabilen diger durum mozaikliktir.
Kandan yapilan dizilemede kismen mevcut olan varyanti bulmak olasidir. Ancak mozaiklik acisindan asil bakilmasi
gereken sinir dokusudur. Mutasyonun kandan belirlenememis olmasi klinisyeni tanidan uzaklastirmamalidir. Beyin
omurilik sivisinda hiicreden bagimsiz DNA elde edilmesi gibi ydntemler ya da post mortem calismalar yapilmalidir.
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Metabolom fenotipe en yakin omik yaklasimdir. Kiitle/mass spektrometrisi (MS) tek 6lciimde yiizlerce metabolitin
tespiti, niceligi ve yapisini aydinlatan hassas bir yontemdir.“Tandem MS” testi belirli metabolik hastaliklarin tanisinda
rutin kullanilmaktadir. Yeni hastalik distiiniildigi durumlarda arastirma amach MS calismasiyla etkilenen dokudan,
etkilendigi 6n goriilen molekiile yonelik arastirma genisletilebilir.

Transkriptom dinamik bir yaklasimdir. Farkli dokularda, farkh yas ve zamanda, yikseklik, beslenme gibi cevresel
faktorlerden direkt etkilenir. Degiskenlerden direkt etkilenmesi nedeniyle in vitro ya da in vivo ¢alismalarda optimize
olarak calisilmasiyla transkriptomik degisimler anlamlandirilabilir. Kandan yapilacak bir transkriptom calismasinin
beyin ya da bagka doku i¢cin anlamli sonug verme ihtimali disuktir. Noroloji pratiginde hentiz yeri olmamakla birlikte
metabolomun 6nceki basamadi olmasi nedeniyle gelecekte tedaviye donuk biiylik 5Snem kazanacagdi 6ngorilebilir.
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[KK-071]
“Biiyiik Veri” ve Biyobanka Siirecleri

Ozkan Ozdemir
'Genom Calismalari Anabilim Dali, Saglik Bilimleri Enstitiisti, Aclbadem Universitesi, istanbul, Tiirkiye

oz

Glnumizdeki teknolojik ilerlemeye bagli olarak gelisen biyiik veri konsepti, biyolojik ve tibbi arastirmalarda giderek
daha fazla yer almaya baslamistir. Buna bagli olarak yulksek ciktili veri ile ilgili tani ve arastirma sireclerinde materyal
ve veri glvenligi, kalitesi, kisiselligi ve bu stireclerin hukuki altyapisi giderek 6nem kazanmaya baglayan darbogazlar
olarak 6ne cikmaktadir. Belirli bir popuilasyona veya belirli bir temaya 6zel olarak, diizenli bir sistem cercevesinde
toplanmis biyolojik numuneleri ve bunlarla iliskili verileri kapsayan birimler olan biyobankalar glinimizde yiiksek
kalitede ve blyuklikte arastirma ve gelistirme faaliyetlerini gerceklestirebilmek adina en 6nemli bilesenlerden
biridir. Bu kapsamda toplanan biyolojik numuneler, verilerin tutulmasi, islenmesi ve dagitiminda biyobanka dahilinde
gerceklesen siirecler ayrica 6nem arz etmektedir. Konusma dahilinde biyobanka birimlerinde biyolojik 6rneklemlere
yaklasim ve analitik stirecler ile ilgili glincel bilgiler paylasilacaktir.
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[SS-01]
Anesthetics Change microRNA Levels in Blood Samples of Bypass Patients and in Blood and
Sperm Tissues of Mice

Halime Dana'? Reyhan Taktasakal'?, Seyda Nur Pirencioglu?, Isin Giines?, Omer Naci Emirogullarr®,
Elif Funda Sener'?, Minoo Rassoulzadegan 2°

'Department of Medical Biology, Faculty of Medicine, Erciyes University, Kayseri, Turkiye

2Genome and Stem Cell Center (GENKOK), Erciyes University, Kayseri, Turkiye

3Department of Anesthesia and Reanimation, Faculty of Medicine, Erciyes University, Kayseri, Turkiye
“‘Department of Cardiovascular Surgery, Faculty of Medicine, Erciyes University, Kayseri, Turkiye
*Université Cote d’Azur, CNRS, Inserm, France

ABSTRACT

Objective: The increasing burden of births of children with autism has made research on diagnosis and molecular
mechanisms the focus of attention of large laboratories around the world. Through detection of non-coding RNA
(miRNA), we observed that reduced levels of six miRNAs (miR-19a, miR-126, mir-150, miR 3613, miR-361 and miR-499)
that are passed on from parents to offspring are associated with the development of autism (1). The close association
of the levels of these six miRNAs with behavioral traits could be a valuable marker in identifying risk factors. Evidence in
the literature suggests that some patients with autism spectrum disorder (ASD) exhibit altered responses to pain and
general anesthesia (2). In this study, we propose that anesthetics alter the levels of these six miRNAs in humans and mice.

Materials and Methods: Propofol was administered as an anesthetic to patients (n=20) who underwent bypass
surgery. Blood samples were taken the day before and the day after surgery. On the other hand, we used two-month-
old male mice (Balb/C) administered ketamine + xylazine intraperitoneally. Two time points were determined: one
week and one month after anesthesia administration, blood and sperm RNAs were collected and analyzed by gPCR.

Results: MiR-19a levels show a significant increase after one day of anesthesia in patients compared to the
preoperative period. In addition, other variations were observed where miR-361 and miR 499 levels increased and
miR-126, mir-150 and miR-3613 decreased. In mice, the expression levels of miR-19a, miR-126, miR-150, miR 499, miR-
361, miR-3613 at two stages differed compared to controls.

Conclusion: Propofol is widely used for anesthesia in surgical patients (3). While xylazine is an anesthetic that acts
on pre-synaptic and post-synaptic nerve endings; Ketamine is classified as an NMDA receptor antagonist (4). In
previous studies, these anesthetics; It has been shown to have inhibitory effects and anti-inflammatory effects on the
cardiovascular and parasympathetic systems and has a protective role in many organs. Cardiac miRNAs have been
shown to be released into the circulation after myocardial injury and can be used as biomarkers of perioperative
myocardial injury (5,6,7). Our results suggest that these six miRNAs are affected by general anesthesia and the
significant increase in miR-19a expression induced by propofol has a protective effect in myocardial tissue.

Keywords: anesthesia, bypass surgery, miRNA, autism, sperm, blood
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ABSTRACT

Objective: Endothelin (ET) is one of the most vasoconstrictor proteins in the human body and has regulatory role in
vascular tone and blood pressure (1).ECE-1 is the major enzyme in the biosynthesis of ET-1 and ET-1 levels increase
when ECE-1 gene is over-expressed (2).Therefore, ECE-1 inhibitors are also being investigated in the new therapeutic
approaches to hypertension. ECE-1b-C338A(rs213045) polymorphism is found in the promoter region of ECE-1b and
leading to changes in the gene expression. Previous studies have found association between rs213045 polymorphism
and hypertension, coronary artery disease(CAD),carotid atherosclerosis and ischemic stroke (1-6).ECE-1b-rs2038089 is
an intronic polymorphism and found to be associated with atherosclerosis in hypertensive males previously (6).The
purpose of this study is to investigate the association of rs213045 and rs2038089 polymorphisms in ECE-1b gene with
hypertension in CAD patients.

Material and Method: Study groups were comprised of hypertensive(n=190) and non-hypertensive CAD
patients(n=176). Polymorphisms in ECE-1b gene was determined by Real-Time PCR method.

Results: The serum triglyceride, glucose and HbA1c levels were found higher in hypertensive group than non-
hypertensive CAD patients (p<0.01).Thefrequency ofrs2038089 (A>G)-GG genotype was found higherin hypertensives
versus non-hypertensives (20.1% vs 12.5%,respectively,p=0.05).Hypertension was found more common in males than
female patients(65.3% vs 34.7%,respectively,p=0.010).In men with =50 ages, rs2038089-rare GG- genotype (p=0.042)
and G-allele frequency(p=0.035) were higher in the hypertensive group, however this association was not observed
in males with <50 ages and in females. Genotypes and allel distributions of rs213045 (C>A)-polymorphism were not
statistically different between hypertensive and non-hypertensive patients.

Conclusion: Our findings indicate that the rs2038089 (A>G)-GG genotype may be associated with hypertension in
patients with CAD, and this relationship may be related to age and gender.

Keywords: endothelin, ECE-1b, polymorphism, hypertension, CAD
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ABSTRACT

Objective: iDEP (Integrated Differential Expression and Pathway Analysis) is a web application that combines 63 R/
Bioconductor packages, 2 web services, and extensive annotation and pathway databases for humans and 220 plant
and animal species. The workflow is created by downloading the customized R code and related pathway files (1).

The study used NCBI Gene Expression Omnibus (GEO) datasets, a public, functional genomic data repository that
supports MIAME-compliant data submissions (2). We aimed to identify the cellular pathways disrupted in response to
the E571K XPO1 mutation, which is the most frequently observed mutation in CLL patients, using the iDEP program,
through the high-throughput mRNA sequencing dataset (GSE163370) of chronic lymphocytic leukemia (CLL) cells
containing E571K XPO1 mutations.

Material and Method: Exportin 1 (XPO1/CRM1) is an important mediator of nuclear transport associated with many
cancers, including CLL. The GSE163370 dataset, in which unbiased RNA sequencing of B-CLL cells from CLL patients
with E571K XPO1 mutation (n=3) was performed and the results were compared with XPO1-wt IgVH-U CLL cells
(n=4), were evaluated through the Integrated Differential Expression and Pathway Analysis program, iDEP (2).

Results: We used the first 1000 genes in hierarchical clustering, sorting the genes by their standard deviations across
all samples. Comparison of XPO1-wt IgVH-U CLL cells with CLL cells containing the E571K XPO1 mutation (Cut-off
Z-score: 4) (Figure 1).
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Figure 1: Hierarchical clustering

With the DESeq2 package, we identified 920 genes up-regulated and 62 down-regulated genes relative to the false-
discovery rate threshold (FDR < 0.1 and fold change > 2) (Figure 2).

B Down [N=62)
Up [N=g20})

Figure 2: Differential expression analysis data using DESeq2

Enriched GO Biological Process terms associated with genes upregulated in DEGs were identified. Upregulated genes
were found to be involved in immune response, cell activation, regulation of stimulus response, cell surface receptor
signaling pathway and leukocyte activation.

In our study, coexpression networks and submodules were identified using WGCNA over the 1000 most variable
genes, and enriched pathways were shown between all genes in the selected module for XPO1-wt IgVH-U CLL
patients and CLL patients with E571K XPO1 mutation (Figure 3).
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Figure 3: Gene coexpression network

Conclusion: As a result, PLA2G4A, SIGLEC9, RHOBTB1, CD93, WWC2, SLCO3A1, BNC2 candidate genes that may be
associated with CLL to identify therapeutic targets through the coexpression network in the selected module were
identified. Thus, according to the results of the co-expression network, we believe that the determination of new
gene regulations and functions related to CLL samples carrying XPO1 mutations can be a guide to elucidate the
pathogenesis of the disease.

Keywords: CLL, RNA sequencing, iDEP, pathogenesis
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ABSTRACT

Epilepsy, with an average frequency of 1% in the population, is a common neurological condition characterized by
spontaneous recurrent seizures. Epilepsies can be categorized as generalized or partial depending on the extent of the
brain region involved. Hot water epilepsies (HWE) comprise an interesting class of partial epilepsies that occur when
hot water is poured over the head. HWEs also belong to the reflex epilepsy group, in which a certain trigger or stimulus
brings on seizures. HWE is arare condition and its etiopathogenesis has not been clearly elucidated yet. Our study aims
to reveal the genetic factors contributing to HWE. 10 patients, whose clinical evaluations had been performed by the
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Istanbul University Faculty of Medicine, Department of Neurology were included in this study. The blood derived DNA
was subjected to whole exome sequencing (WES) and analyzed by our in house sequencing pipeline. Rare variants
in epilepsy related genes were prioritized. One variant in sodium channel gene SCN2A (NM_001040142.2:c.463A>G)
and two variants in SCN9A (NM_001365536.1:¢.3391G>T and NM_001365536:1:¢c.164C>T) were detected in three
unrelated individuals. All three identified variants cause missense variation and have not been previously reported in
the literature. The variants determined within the scope of the study reside on genes that encode subunits of sodium
channels that may be involved in channelopathies. It is speculated that disruptions in the sodium-potassium ATPase
channel may be related to the molecular etiopathogenesis of the disease. The analysis of the patients for novel genes
and copy number variations are ongoing.

Keywords: hot water epilepsy, whole-exome sequencing, sodium channel gene family
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ABSTRACT

Objective: Rare congenital hemolytic anemia (CHA) is a very heterogeneous group of diseases caused by the shortening
ofthe normallife span of erythrocytesforvarious reasons (1).In this group, which shows geneticand clinical heterogeneity,
the underlying genetic changes may be complex and may also occur due to compound heterozygosity inherited from
asymptomatic parents (2). In this study, it was aimed to determine the genetic variations causing the disease in two
index cases followed with the suspicion of CHA and not diagnosed with conventional diagnostic approaches.

Material and Method: Whole exome sequencing (WES) was performed in the index cases (HA-1 and HA-2) who was
followed up with the suspicion of congenital hemolytic anemia. Raw data was aligned to hg38 reference genome with
BWA and SAMtools to generate variant list. For the selection of candidate genes; exonic missense, nonsense, stop-loss,
frameshift and splice-site variants were filtered. Remaining variants were prioritized according to their MAF score (<0.05,
reported by 1000Genomes, ExAC, gnomAD). To predict the potential consequences of variations; PolyPhen, Provean,
MutPred, Mutation taster and SIFT’s scores were used. For the clinical interpretation of candidate variants OMIM, ClinVar’s
known reports (benign/pathogenic/uncertain) predictions, and conservation scores (CADD) were evaluated.

Results: As a result of exome sequencing analysis, a combined heterozygous variant was detected in HA-1 whose
parents were consanguineous, one causing a missense and the other a frameshift mutation (NM_001321761.1,
p.Arg101Trp and p.Pro248fs). CDINT (C150rf41) gene has been associated with autosomal recessive congenital
dyserythropoietic anemia type1b (CDA-type1b) and homozygous or combined heterozygous variations in this gene
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have been held responsible for ineffective erythropoiesis of erythroblasts in the bone marrow. CDINT is predicted
to function as a nuclease but the specific activity remains to be shown (3). HA-2, IVS1-110G>A variation, which was
detected in the HBB gene in the first place due to a family history of thalassemia, was far from explaining the patient’s
clinic. As a result of WES analysis, heterozygous stop-gain variation (NM_001291366.1, p.Trp459*%) in the PERM1 gene
was detected. PERM1 is a new candidate gene that can be associated with congenital dyserythropoietic anemia type3
(CDA-type3).

Conclusion: These findings may be effective in finding candidate genes/variants by whole exome sequencing and
informatic analysis for patients with congenital hemolytic anemia that could not be diagnosed by conventional
laboratory tests and clinical examination.

Keywords: congenital hemolytic anemia, WES, red blood cell disorders, CDINT, PERM1
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Amag: Bu calismanin amaci, ailevi kanser yatkinligi diisiintlen ailede tani ve remisyon 6rneklerinde tim ekzom
dizilemesi yapilarak “germline” /somatik kanser yatkinlik genlerinin saptanmasidir.

Gerecg ve Yontem: Calismaya, immiin yetmezlik ve DLBCL (Diffuse Large B Cell Lymphoma) klinigine sahip indeks olgu,
immiin yetmezlik stiphesi bulunan erkek kardesi ve akraba evliligi olan ebeveynler dahil edildi. indeks olgusunun tani
(FFPE) ve remisyon (periferik kan) érneklerinden elde edilen DNA 6rneginden tiim ekzom dizlemesi yapildi. Ham veri
BWA ile hg38 referans genoma hizalandi ve GATK [1] ve Vep [2] algoritmalari kullanilarak VCF dosyasi olusturuldu
ve annotasyonu yapildi. Aday gen secimi icin 1000G [3], EXAC [4] ve GnomAD [5] veritanlarinda bulunan minér allel
frekansi (MAF) sikhgi, korunmuslik skorlari (CADD) [6] ve tahmin araclarinin sonuclari kullanildi. Ayrica, aday gen
onceliklendirilmesi icin PECAN [7] veritabani da kullanildi. Bulunan varyasyonlarin validasyonu Sanger dizileme
yontemi ile yapildi.

Bulgular: indeks olgunun tiim ekzom verisinde MAF<0.05 olan homozigot ekzonik varyantlar (n=265)
incelendiginde, grubumuzun literatlir taramasi ile olusturdugu immin yetmezlik genleri arasinda bulunan
RAG2 geninde mutasyon bulundugu tespit edilmistir. Bu mutasyon Clinvar [8] veritabaninda immiinyetmezlik
ile iliskili patojenik mutasyon olarak raporlanmaktadir. Ayrica, literatlirde heterozigot durumda kansere yatkinlik
olusturdugu 6ne sirtlen [9] NBN geninin indekste heterozigot, babanin tasiyici ve erkek kardesin yabanil tipte
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oldugu tespit edilmistir. Somatik ekzom verisi incelendiginde, kanser yolaklari ile iliskilendirilen genlerde aday
mutasyonlar tespit edilmistir.

Sonug: indeks olguda saptana RAG2 mutasyonu, hastanin immiin yetmezIigini aciklamaktadir. RAG2 mutasyonunun
lenfomaya yatkinlk ile iliskisini raporlayan literatiir bulunmamaktadir. RAG2 mutasyonunun homozigot olmasina
ragmen lenfoma gelistirmeyen erkek kardesten farkl olarak, indeks olgu kansere yatkinlik adayi olan heterozigot
NBN mutasyonu icermektedir.

Anahtar Kelimeler: DLBCL, immun yetmezlik, germline
Bu ¢alisma istanbul Universitesi Bilimsel Arastirmalar Proje Birimi tarafindan desteklenmistir (Proje No: 37127).
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Amagc: Calismanin amaci, bakteri DNA'sini temel alan mikroarray analizi kullanilarak ortaya konacak bakteri
identifikasyonu ile protez cevresi infeksiyonlar icin klasik tedavi protokolleri acisindan yiiksek duyarh ve kisa sureli
tani uygulamasi saglamaktir.

Gerec¢ ve Yontem: Helsinki-Finlandiya merkezli Mobidiag sirketinin gelistirdigi Prove-it Bone&Joint kitlerinde
uygulanan PCR, hibridizasyon ve kendi yazilimlari ile uygulanan “microarray”ile 3,5 saatte bakteri belirlenmesi yapildi.
PCR ve hibridizasyon prosedurleri kite 6zel olup farkl bilesenler icermektedir. Eklem sivisindan DNA izole etme
yontemi, Zymo Research Sirketinin ZR Fungal/Bacterial DNA Miniprep kiti prosediirii uygulanarak yapildi.



Xl AZIZ SANCAR INSTITUTE OF EXPERIMENTAL MEDICINE DAYS
Xlll. AZIZ SANCAR DENEYSEL TIP ARASTIRMA ENSTITUSU GUNLERI December 21-22, 2021
Omics Technologies in Life Sciences: From Genome to Therapy / Yasam Bilimlerinde Omik Teknolojileri: Genomdan Tedaviye 21-22 Aralik 2021

Bulgular: 41 hastadan alinan numuneler izerinde yapilan calisma sonuglarina gore 32 (%78) hastada pozitif 9
(%22) hastada ise negatif sonuclar elde edilmistir. Mikroarray cihazi ile bakteriler isaretlenip taninmaya calisiimakta
ve belli bir sayinin Gstiinde kaldi ise klinik olarak anlamli kabul edilmektedir. Klinik olarak degerlendirildiginde
hastalarda 2 agamali yapilan revizyon cerrahisi sonrasi klinik ve biyokimyasal parametreler ele alindiginda 34 hastanin
(%84) enfeksiyonun ortadan kaldinldigi izlenmistir. Literatlirde de 2 asamali revizyon basarisi %80-90 araliginda
verilmektedir. Elde ettigimiz klinik basari orani literattirle uyumludur.

Sonug: Calismamizda elde ettigimiz sonuglarla Microarray yonteminin asiri hassas bir teknik oldugu en kicuk bir
bulastan etkilendigi gériilmektedir. incelenen yapi DNA dir . DNA nin incelenmesi icin éncelikle PCR ile miktarinin
artirilmasi gerekmektedir. Mikroarray yonteminde en kiiciik bir kontaminasyon sonuclari etkileyebilmektedir. Over
diagnose ihtimali mikroarray yonteminde her zaman akilda tutulmalidir. Ancak yanhs negatiflik oldukca distiktir (%
4.1).

Anahtar Kelimeler: protez cevresi, enfeksiyon, DNA, microarray
Bu calisma istanbul Universitesi Bilimsel Arastirmalar Proje Birimi tarafindan desteklenmistir (Proje No: 29121).
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Multi-omics Feature Grouping for Breast Adenocarcinoma
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3Galilee Digital Health Research Center, Department of Information Systems, Zefat Academic College, Israel

ABSTRACT

Objective: In this study, we attempt to combine 3 -omics data (miRNA, methylation, and mRNA), downloaded from
the The Cancer Genome Atlas (TCGA) for breast cancer. We aim to learn the hidden relationships within these -omics
data via incorporating biological domain knowledge, and use this information to group the features which in turn will
increase the classification performance.

Material and Method: Raw read counts of RNA-Seq and miRNA-Seq data were normalized using the edgeR
TMM method. Beta values of DNA methylation data (lllumina Human Methylation 450) were downloaded from
XenaBrowser. We used the molecular subtypes (LumA, LumB, Her2 and Basal). Differentially expressed data
between these subgroups were identified with exactTest. By applying the grouping function, highly correlated
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CpGs and miRNAs were selected. Then genes which were highly correlated with both CpGs and miRNAs were
identified.

Results: 188 such groups were identified by using our grouping function. Each group contains one miRNA, one CpG
and their correlated genes. The first group contains hsa.let.7c as miRNA, cg02389084 as CpG and KDM1A, ZNF263,
ANLN, DCN, ARHGAP31 genes.

Conclusion: For each CpG and miRNA pair, we created a group that contains the features from the gene expression
data that are highly correlated with both features of the pair. As a future work, we plan to calculate the scores of those
groups and hence generate rankings of those identified groups. In summary, we believe that this approach has a
potential to decipher the underlying disease development and progression mechanisms.

Keywords: multi-omics, data integration, breast cancer
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In Silico Evaluation of the Relationship Between Skin Cancer and WWC1

Dilara Kamer Colak’, Ufuk Unal?, Sema Bolkent’

'Department of Medical Biology, Faculty of Medicine, Istanbul University-Cerrahpasa, istanbul, Turkiye
?Department of Medical Biology, Faculty of Medicine, Bursa Uludag University, Bursa, Turkiye

ABSTRACT
Objective: It was aimed to evaluate the possible relationship of KIBRA(WWCT), one of the proteins responsible for
activating the core kinase cassette of the Hippo pathway, with skin cancer by in silico analysis method.

Materials and Methods: Quantitative datas from total of 968 skin cancer samples(S), including metastatic
melanoma(MM)(DFCI, Nature Medicine 2019; n=144), skin melanoma(SM)(TCGA, Pan Cancer Atlas; n=448), basal cell
carcinoma(BCC)(UNIGE, Nat Genet 2016; n=293) and cutaneous squamous cell carcinoma(CSCC)(UCSF, NPJ Genome
Med 2021; n=83), were clinically evaluated by using cBioportal for Cancer Genomics (https://www.cbioportal.org/).
The obtained findings of WWC1 expression from GSE115791 and GSE183115 data sets were compared by using GEO
(https://www.ncbi.nlm.nih.gov/geo/).

Results: Mutations in the WWC1 were found in 6.4%(61/968) of all samples, 6.7%(39/592) of all MS; 8%(45/448) of DM
and 2.8%(4/144) of MM. 5.9%(22/376) of all non-melanoma(NM) skin cancer samples(NMSCS), 10.8%(9/83) of CSCC
and 4.4%(13/293) of BCC have WWC1 mutation. In addition, 74.4%(29/39) of MS with WWC1 mutations are metastatic
with primary and survival rates of 15.4%(6/39) and 48.7%(19/39), respectively WWC1 expression of MM(n=3) was
higher(logFc=0,01) than primary melanoma(n=3)(p=0.002) according to the findings obtained GSE115791 dataset.
According to the findings obtained from GSE183115 WWC1 expression of nevus (n=4) was found higher(logFc=0.6)
than melanoma(n=5) (p=0.003).

Conclusion: The findings demonstrate the potential of WWC1 to be effective in the progression of melanoma. The
possible changes in the structure of KIBRA caused by mutations are predicted that elucidating the protein by means

of programs that model its structure can create ideas for future studies.

Keywords: melanoma, KIBRA protein, computational biology
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[PP-01]
One Molecule with Two Faces: Cellular Response of Dinuclear Pd(ll) Complex on Breast
Cancer Cell Lines
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3Department of Histology and Embryology, Faculty of Veterinary Medicine, Istanbul University, Istanbul, Turkiye
“Department of Zoology, Faculty of Science, Istanbul University, Istanbul, Turkiye

*Department of Chemistry, Faculty of Science and Art, Bulent Ecevit University, Zonguldak, Turkiye
*Department of Clinical Biochemistry, Faculty of Medicine, Istinye University, Istanbul, Turkiye

*Authors have equal contribution.

ABSTRACT

Objective: Breast cancer is one of the leading cancer types in terms of morbidity and mortality globally. Although
cisplatin has a strong anti-tumor effect, studies show that it is extremely toxic, causing nephrotoxicity and ototoxicity.
To resolve these concerns, multinuclear metal complexes are synthesized. The synthesis of these complexes is crucial
due to their high dna binding affinity and cytotoxic effect.

Material and Method: The cytotoxic effects of dinuclear Pd (ll) complex on breast cancer cell lines(MCF-7, MDA-
MB-231) and healthy breast cell line(MCF-10F) were investigated. SRB and ATP viability tests were performed to
determine the effect of the Pd(ll) complex on cell viability. The presence of apoptosis in breast cancer cells was
demonstrated by various staining methods, flow cytometry and immunoblotting. Colony formation, invasion, and
migration assays were performed to evaluate the effect of the complex on metastasis.

Results: The anti-cancer effect of the Pd (Il) complex on MCF-7 was detected at low doses, while the cytotoxic effect
on MCF-10F was significantly less. As a result of flow cytometry experiments, increased caspase3/7 levels and positive
annexinV staining were reported in both cell lines. The presence of apoptosis was elucidated regardless of p53
expression in MCF-7 and MDA-MB-231 due to increased TNFR1 and TRADD expression with caspase8 cleavage and
increased Bcl-2 inactivation with loss of mitochondiral membrane potential.

Conclusion: The Dinuclear Pd () complex, which is acknowledged to induce both extrinsic and intrinsic apoptosis,
may be used as a promising treatment option on breast cancer, it was concluded that further in vivo experiments
should be performed.

Keywords: breast cancer, apoptosis, palladium

This study was supported by Istanbul University Scientific Research Project Unit (Project No: 31675).
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NGS test: Novel ABCC8 K1411N Mutation Linked with Diabetes
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2Department of Molecular Biology and Genetics, Bogazici University, Istanbul, Turkiye

3Department of Molecular Biology and Genetics, Halic University, Istanbul, Turkiye

“‘Department of Internal Medicine, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkiye

*Institute of Public Health and Chronic Diseases, The Health Institutes of Turkiye, Istanbul, Turkiye

®Department of Immunology, School of Medicine, KUTTAM, Koc University, Istanbul, Turkiye

ABSTRACT

Objective: ATP-binding cassette transporter sub-family C member 8 (ABCCS8) is involved in the formation of the
sulfonylurea receptor-1 protein, a subunit of ATP-sensitive potassium channels found in the membranes of pancreatic
beta cells. Gene mutations encoding the ABCC8 protein have been associated with neonatal diabetes, monogenic
diabetes (MODY12), gestational diabetes, type 2 diabetes (T2DM), and obesity. Present study aimed to investigate the
associations between genetic variations in ABCC8 gene, risk of T2DM and clinical phenotype using next generation
sequencing (NGS) method in healthy and T2DM case groups of Turkish individuals.

Material and Method: The study groups consisted of 42 patients diagnosed with T2DM and 79 healthy individuals.
Mutations in the ABCC8 gene were investigated by NGS, and statistical analysis was performed by SPSS (version 20.0)
software.

Results: Body mass index, waist circumference, fasting blood glucose, hemoglobin Alc, triglyceride and C-reactive
protein values were higher in case group compared to healthy group, while high-density lipoprotein cholesterol and
estimated glomerular filtration rate values were lower in case group compared to healthy group. The novel K1411N
(c.A4233C), which was detected in present study, was found statistically associated with risk of T2DM for the first time
in the literature. Also, the K1411 rare G allele was associated with low C-peptide and increased BMlI levels, in case group
and control group respectively (p<0.05). The frequency of identified ABCC8 gene A1369S (rs757110 C>A, c.G4105T)
mutation was similar in case and control groups. However, age of onset for T2DM in case group (p<0.05) and reduced
BMI levels in control group (p<0.01) were found statistically associated with A1369S rare A allele. Additionally, A1369S
homozygote AA genotype was statistically associated with reduced BMI and waist circumference in case group (p<0.05).

Conclusion: In the present study, the effects of novel K1411N and known A1369S mutations of the ABCC8 gene on
risk of T2DM and obesity have been observed.

Present work was funded by Istanbul University Scientific Research Projects Unit (BAP); (Project No.54879).
Keywords: type 2 diabetes mellitus, ABCC8, gene, mutation, next-gene sequencing
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ABSTRACT

Objective: CC chemokine genes 17q11.2-12 and C-X-C chemokine genes are also located at 4q13 locus. Stromal cell-
derived factor 1 is a chemokine protein encoded by the CXCL12 gene on chromosome 10 in humans. It is ubiquitously
expressed in many tissues and cell types. CXCL12 has a CXCR4 receptor-ligand relationship. This gene plays an
important role in multiple myeloma (MM) disease and other diseases.

Material and Method: GSEA/MSigDB was used for gene sets, UniProt for protein structure and function, STRING for
other associated functional genes and protein domains, HMDB for metabolite associations, gmpdb for proteomic
data analysis, Blood eQTL/BIOS /mQTLdb and GWAS for associated diseases.

Results: Asaresult of proteomic studies, it was seenthat CXCL12 binds to the atypical chemokine receptor ACKR3, which
activates the beta-binding pathway and acts as a receptor. On the other hand, it has been observed that integrins can
bind to the allosteric region (site 2) and activate ITGAV:ITGB3, ITGA4:ITGB1 and ITGA5:ITGB1 integrins independently
of CXCR4. CXCL12 has 523 related gene sets. There are 10 functional proteins (CXCR4, ACKR3, HMGB1, CCR4, CCR5,
CXCR3, SDC4, CCR3, CCL11, PTPRC) (Homology score: 0.9). CXCR4 has a common metabolite protein linkage with
its antagonist, Plerixafor. Analysis of the gene set co-expressed in the GSEA/MSigDB tool found associated diseases
such as allergic disease, arthritis, autoimmune disease of the musculoskeletal system, osteoarthritis (FDR<5E-06).
GWAS was also associated with respiratory system disease, bowel disease, combined immunodeficiency, multiple
sclerosis, and hepatitis (P<8E-06). In addition, the GWAS databases also yielded significant results for B-lymphoblastic
leukemia/lymphoma (P<7E-40).

Conclusion: CXCL12 is associated with many diseases, especially MM. This study is a preliminary feasibility study
before working in a laboratory environment.

Keywords: hematology, gene, protein, bioinformatics, pathway







