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Gunlumuzde modern biyomedikal arastirmalar, hasta odakli ¢alismalari 6n plana almaktadir. Bu nedenle hastalardan alinan 6rneklerin
kapsamli bir sekilde korunmasina ve arastirmalarin yapilacagi merkezlerde toplanmalarina ihtiyag vardir. Biz de LUNGBANK “Biyobelirtec
temelli akciger kanseri erken tani ve tarama sistemi gelistirilmesi” projesi kapsaminda bir biyobanka olusturduk. Klasik biyobankalar
daha ¢ok hastalarin tanisina yonelik 6rnek toplama yoluna gider ancak giiniimiizde omik teknolojilerinin gelismesi ve ucuzlamasiyla
birlikte hasta 6rneklerinden daha detayli bilgiler elde edilmesi ve hastalarin biyolojik haritalarinin olusturularak erken tani ve tedavilerine
yonelik sistemlerin gelistirilmesi ihtiyaci dogmustur. Kisaca LUNGBANK olarak adlandirdigimiz bu biyobanka sisteminin temelinde dinamik
bir yaklagsimla dogru hastalarin tespiti, kabulii, 6rneklerin toplanmasi, islenmesi ve depolanmasi yatar. Etik kurul karari ile 1slak imzali
gonilli hasta onam formlari esliginde calismaya dahil edilen hastalardan alinan gesitli 6rnekler, tarafimizca gelistirilen protokollere gére
bu calismaya dahil klinik ekip tarafindan alindi. Alinan érnekler arasinda akciger kanseri tanisi almis hastalarin normal akciger dokusu,
primer timorleri, reaktif stroma (timdr mikrogevre dokusu), lokal lenf nodlari, kan/serum/plazma, idrar, tiikirik, balgam, bronkoalveolar
sivi ve diski sayilabilir. Bu 6rnekler doku bitiinligli korunarak ve RNA muhafaza edilecek sekilde steril ve RNase-free ortamlarda soguk
zincir ile laboratuvara tasindi. Kati 6rnekler daha sonra homojenize edilip her biri en az bes ayri tiipe alikotlandi ve her bir tiip tiim genom,
transkriptom, proteom ve metabolom ¢alismalarina ayri ayri alindi. Bu yaklasim yeni nesil dizileme ve likit kromatografi ile tandem edilmis
kutle spektrometresi gibi yiiksek hacimli teknolojilerin ¢oklu-omik analizlerinin ayni baslangic materyaliyle yapilabilmesini mimkin kild.
Butilin kati dokularin histolojik kesitleri H & E ile boyanarak patolojik tanilar dogrulandi. Hasta ve 6rnek bilgileri LUNGBASE adi verilen 96
terabayt kapasiteli bir veri tabanina kaydedildi ve erisim sadece ilgili personele agildi. Veri tabaninin yonetimi icin de tarafimizca gelistirilen
bir yazilim (LUNGSOFT) kullanildi. Bu yaklasimla LUNGBANK projesi basarili bir sekilde tamamlanmis oldu ve elde edilen ¢ok kiymetli
verilerin yakin bir zamanda bilim camiasinin erisimine agilmasi planlandi.

Anahtar kelimeler: Biyobanka, akciger kanseri, kisisellestirilmis tip, coklu omik analizleri
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ABSTRACT

In response to the critical need for comprehensive specimen preservation in modern biomedical research, our initiative, LUNGBANK,
emerged as a tailored biorepository system for completed lung cancer research studies. Traditional pathology units, primarily focused on
diagnostics, often encountered limitations in preserving an adequate number of samples for emerging multi-omics analysis and P-medicine
applications. Essential to effective specimen management was a dynamic and innovative approach that encompassed collection,
processing, and storage. LUNGBANK exemplified this need through its systematic design. A dedicated clinical team meticulously collected
diverse specimens from lung cancer patients, adhering to IRB-approved protocols and voluntary patient consent, spanning from normal
lung tissue to various cancer-related samples. LUNGBANK'’s infrastructure extended beyond solid tissue, encompassing body fluids and stool
specimens, all meticulously registered in the open-stack database, LUNGBASE. Managed through the specially designed software LUNGSOFT,
LUNGBASE boasted a storage capacity of 96 TB. The collected samples, including solid tissues, underwent immediate snap-freezing upon
transfer to the laboratory, followed by meticulous DNA/RNA isolation and quality controls. LUNGBANK established a novel paradigm for
integrative multi-omics analysis, providing high-quality specimens for next-generation sequencing and mass spectrometry analyses, thus
contributing to the advancement of lung cancer research and the translation of bench data to bedside applications in the pursuit of precision
medicine. This meticulous approach ensured the highest quality of specimens and positioned LUNGBANK as a pivotal resource in unraveling
the molecular intricacies of lung cancer initiation and progression. We aimed to foster the creation of advanced diagnostic and therapeutic
systems to enhance patient outcomes through LUNGBANK.

Keywords: Biobank, Biorepository, Lung cancer, P-medicine, integrative multiomics
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Yaklasimlarla Belirlenmesi
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Amag: Akciger kanseri, goriilme siklig ve 6liim oranlarinda en 6nde gelen kanserlerden biridir. Hastaligin tedavisini kolaylastirma amaciyla
fitokannabinoidlerin in siliko gen profilleme ve protein etkilesim analizleri yapilarak akciger kanseri hastaliginda kullanilabilirlik derecesinin
ortaya ¢ikarilmasi amaglanmistir.

Gereg ve Yontem: TCGA veri bankasindan akciger kanseri hastalari igin alinan transkriptomik ¢iktilarin kannabinoid yolagiyla olan iligkileri
skorlanarak DGE analizine gore belirlenen survival genlerin STRING veri tabani kullanilarak interaktom analizleri yapilmistir. Kombinasyon
puani 0,9 ve lizeri olan en guglu etkilesimler ADAMTS1, AGER, AKT1, ALK, CCNA2, CNR1, CNR2, FABP4, FKBP4 ve RET proteinleridir. Bu
proteinlerin in siliko olarak yapilan biyoinformatik destekli protein-ligand docking ¢alismalarinda Schrédinger 2021-2 yazilimi kullanilmustir.
Akciger kanseri hastalarinda hedef olarak belirlenen proteinlerle kannabidiol etkilesimleri incelenmistir.

Bulgular: ilag adayi bilesiklerin tasariminda, hedef yapidaki bilesiklerin baglanma parametrelerinin degerleri in siliko yaklasimlar icin
6nemlidir. Bu sebeple farkli proteinler lzerinde etkili olabilecegi ongoriilen CBD fitokannabinoidinin baglanma parametre degerleri
hesaplanmistir. En iyi baglanma parametre degerlerine sahip olan bilesikler icin 2D ve 3D etkilesim diyagramlari sunulmustur.

Sonug: Akciger kanseri hastalarinda kannabinoid yolagl kemoterapo6tik uygulamalarda 6nemli olabilecek ve DGE survival analiziyle ortaya
cikarilan pek ¢ok gen, pseudogen ve noncoding RNA gen ile etkilesim icinde oldugu anlasilmaktadir. Bu anlamda kannabinoidlerin akciger
kanseri hastalarinda kemoterapétik olarak ya da adjuvan tedavide kullanimlari bu hastaligin genel sag kalimi lizerinde olumlu etkiler
yapabilecegi acikca gortlmektedir. Hentiz bakir olan pek ¢ok kenevir turd, icerdigi cesitli kannabinoidlerle acik kaynak kodlu bir ilag ham
madde platformu sunmaktadir.

Anahtar kelimeler: Akciger kanseri, kannabidiol, molekiler docking, ilag tasarimi
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ABSTRACT

Objectives: Lung cancer ranks among the leading cancers in both incidence and mortality rates. To facilitate the treatment of the disease, it
was aimed to assess the potential utility of phytocannabinoidsin lung cancer through in silico gene profiling and protein interaction analysis.
Materials and Methods: The relationships of the transcriptomic outputs taken from the TCGA database for lung cancer patients and the
cannabinoid pathway were scored. Additionally, survival genes identified through DGE analysis were further analyzed using the STRING
database. The most robust interactions, scoring 0.9 and above involved the following proteins: ADAMTS1, AGER, AKT1, ALK, CCNA2, CNR1,
CNR2, FABP4, FKBP4, and RET. Schrodinger 2021-2 software was employed for bioinformatics-supported, in silico protein-ligand docking
studies of these proteins. Analysis was performed on the interactions between cannabidiol and proteins identified as targets in lung cancer
patients.
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Results: In the design of drug candidate compounds, the values of binding parameters in the target structure play a crucial role in in silico
approaches. For this reason, the binding parameter values of the CBD phytocannabinoid, which is predicted to be effective on different
proteins, were calculated. 2D and 3D interaction diagrams are presented for the compounds with the best binding parameter values.

Conclusion: It is understood that the cannabinoid pathway in lung cancer patients interacts with many genes, pseudogenes, and noncoding
RNA genes that may be important in chemotherapeutic applications and revealed by DGE survival analysis. In this sense, it is clear that the
use of cannabinoids as a chemotherapeutic or adjuvant treatment in lung cancer patients can positively impact the overall survival of the
disease. The diverse cannabinoids found in several untapped hemp species offer an open-source platform for pharmaceutical raw materials.

Keywords: Lung cancer, cannabidiol, molecular docking, drug design
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Amag: Bakterilerdeki antibiyotik direncinin halk sagligi agisindan 6nemli bir tehdit olusturmasi, hizli ve dogru tespit yontemleriigin yenilikgi

yaklasimlar gerektirmektedir. Bu ¢alismada antibiyotige direncli bakterileri, dogrudan DNA dizilerinden makine 6grenimi algoritmalariyla
tanimlamanin avantajini ele aliyoruz.

Gereg ve Yontem: Calisma, antibiyotik direnciyle iliskili spesifik genetik belirtegleri tanimlamayi amaclayan bakteriyel DNA érneklerini
analiz etmek i¢in biyoinformatik araglarin glictiinden yararlanildi. Neisseria gonorrhoeae adi verilen bakteri tiriine dayali agik kaynakli bir
veri seti kullanildi. Bu veri seti genom dizilimi ve antibiyotik direnci verilerini icermektedir. Bu ¢alismada Elastic net, Support vector machine,
XGBoost ve Random forest gibi makine 6grenimi yontemleri kullanilmustir.

Bulgular: Elastic net icin duyarlilik (recall) degeri 0,9970, kesinlik (precision) degeri 0,9985, F1 degeri 0,9978 ve dogruluk (accuracy) degeri
%99,56 olarak bulunmustur. Support vector machine icin duyarlilik (recall) degeri 1, kesinlik (precision) degeri 0,9985, F1 degeri 0,9992
ve dogruluk (accuracy) degeri %99,85 olarak bulunmustur. XGBoost icin duyarlilik (recall) degeri 0,9910, kesinlik (precision) degeri 0,9440,
F1 degeri 0,9669 ve dogruluk (accuracy) degeri %94,24 olarak bulunmustur. Random forest icin duyarlilik (recall) degeri 0,9728, kesinlik
(precision) degeri 0,9781, F1 degeri 0,9754 ve dogruluk (accuracy) degeri %96,12 olarak bulunmustur.

Sonug: Genomik veri analizi ve makine 6greniminin entegrasyonu yoluyla arastirmamiz, yalnizca genetik diizeyde antibiyotik direng
mekanizmalarinin anlasilmasini gelistirmekle kalmayip ayni zamanda klinik teshis ve tedavi stratejileri icin pratik bilgiler de saglamaktadir.

Anahtar kelimeler: Antibiyotik direnci, genomik veri analizi, makine 6grenimi
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ABSTRACT

Objectives: Antibiotic resistance in bacteria poses a significant threat to public health, necessitating innovative approaches for fast and
accurate detection methods. In this study, we address the advantage of identifying antibiotic-resistant bacteria directly from DNA sequences
using machine learning algorithms.

Materials and Methods: The study leverages bioinformatics tools to analyze bacterial DNA samples with the goal of identifying specific
genetic markers associated with antibiotic resistance. An open-source dataset, focusing on the bacteria type Neisseria gonorrhoeae, was
utilized, comprising genome sequences and antibiotic resistance data. The study employed various machine learning methods, including
Elastic net, Support Vector Machine, XGBoost, and Random Forest.

Results: For Elastic net, the recall was found to be 0.9970, the precision was 0.9985, the F1 value was 0.9978 and the accuracy was 99.56%.
For the Support Vector Machine, the recall was found to be 1, the precision was 0.9985, the F1 value was 0.9992 and the accuracy was 99.85%.
For XGBoost, the recall was found to be 0.9910, the precision 0.9440, the F1 value was 0.9669, and the accuracy was 94.24%. For Random
Forest, the recall was found to be 0.9728, the precision was 0.9781, the F1 value was 0.9754 and the accuracy was 96.12%.

Conclusion: Through the integration of genomic data analysis and machine learning, our research not only advances the understanding
of antibiotic resistance mechanisms at the genetic level but also provides practical insights for clinical diagnosis and treatment strategies.

Keywords: Antibiotic resistance, genomic data analysis, machine learning
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Amag: Nadir genetik durumlar, kritik cocuk hastalarin yogun bakim tnitesi (YBU) yatisi sirasinda siklikla siiphelenilen ancak ¢ogunlukla
tanimlanamayan; ¢ocukluk ¢agl morbidite ve mortalitesinin dnemli nedenleridir. Bu durumlari aydinlatmak ve etkili hasta yonetimi
saglamak amaciyla, hizli yeni nesil dizileme (hizli-YND) testlerinin YBU’deki kritik hastalarda kullanimi diinya capinda son yillarda oldukca
yayginlasmis ve hatta bazi ulusal saglik sistemlerine entegre edilmistir. Bu én calismada, Tiirkiye’de ilk kez YBU’de hizla kétiilesen, kritik
yenidogan ve st cocuklarinda hizli-YND’nin kullanilabilirliginin, tanisal glicliniin, uygulanma siiresinin ve klinik faydasinin degerlendirilmesi
amaclanmistir.

Gereg ve Yontem: Calismaya, istanbul Acibadem hastanelerinin YBU’lerinde takip edilen bir yas alti tanisi koyulamamis kritik hastalar
prospektif olarak dahil edilmistir. Hastalar ve ebeveynlerinden alinan kan ile tglii hizli tim genom dizileme (rWGS) yapilmistir. Calisma
hastayi takip eden klinisyenler, konsiiltanlar, genetik ve biyoinformatik uzmanlar tarafindan olusturulan multidisipliner ekip tarafindan
yurttilmustir. Laboratuvarimizda gelistirilen akis hatti ile yapilan veri analizinde fenotipleme ve pedigri bilgilerine gore varyant
onceliklendirmesi yapilmistir.

Bulgular: rWGS uygulanan 10 hastanin ti¢iine (%30) kesin tani konuldu. Bu hastalarda IDH3A, SCO1 ve FBN1 genlerinde mutasyon tespit
edildi. rWGS sonucu ile alti (%60) hastanin tani belirsizligi ortadan kaldirildi, bes (%50) hastanin klinik takip ve tedavi planinda degisiklige
gidildi. rWGS siirecinde 6rnek alimindan sonug raporuna kadar gecen ortalama siire 169 saatti (124-240 saat).

Sonug: Hizli yeni nesil dizileme testlerinin YBU’lerde kullanimi kritik hastalarin tani yolculugunda ve klinik karar verme siireclerinde umut
vadeden glcli bir arag olmaya baslamistir. Bu pilot ¢alismada, hizli-YND’nin yararliigi ve etkinliginin yani sira multidisipliner yaklasimla
Turkiye’de uygulanabilirligi de gosterilmistir ancak yayginlastirilmasi ve saglik sistemine entegrasyonu icin daha kapsamli ¢alismalara
ihtiyac duyulmaktadir.

Anahtar kelimeler: Hizli yeni nesil dizileme, tim genom dizileme, hizla kotiilesen kritik hasta, yenidogan yogun bakim tinitesi, cocuk yogun
bakim Unitesi
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Genetic Diagnosis Through Rapid Next-Generation Sequencing for
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Neonatal and Pediatric Intensive Care Units - The First Experience
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ABSTRACT

Objectives: Rare genetic conditions, frequently suspected but often unidentified during intensive care admissions, are major contributors
to pediatric mortality and morbidity. While rapid genomic testing in critical care has been adopted globally, this pilot study represents the
inaugural effort to evaluate the feasibility and utility of rapid whole genome sequencing (rWGS) within the Turkish healthcare context.

Materials and Methods: In this pioneering effort, we conducted a prospective Trio rWGS on families with infants (under one year) with
undiagnosed illnesses in intensive care units of istanbul Acibadem hospitals. A multidisciplinary team, consisting of primary care providers,
specialists, and genetics and bioinformatics experts, was assembled. An in-house pipeline was tailored to focus on phenotype-driven
variants in recognized disease-causing genes while considering pedigree information.

Results: Of the 10 infants subjected to Trio WGS, three (30%) received a definitive diagnosis. We identified mutations in the IDH3A, SCO1, and
FBN1 genes. rWGS concluded the diagnostic journey for six (60%) patients and directly influenced the clinical care of five (50%). The average
turnaround from sample collection to report was 169 hours (range= 124-240 hours).

Conclusion: Whole genome sequencing emerges as a promising diagnostic tool for critically ill children, crucial for both diagnosis and
clinical decision-making. This inaugural study underscores the potential and feasibility of rapid genomics in Tirkiye, achieved through a
collaborative approach. However, its broader integration into the national healthcare system warrants further exploration.

Keywords: Rapid next-generation sequencing, whole genome sequencing, acutely deteriorating critically ill patient, pediatric intensive care
unit, neonatal intensive care unit
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Preeklampsi Hastalarinda Plasental Patofizyolojinin
Anlasilmasina Yonelik Metabolomiks ve Transkriptomiks Verilerin
Analizine Dayali Multi-Omiks Yaklasim
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0z

Amag: Bu calismanin amaci, preeklampsi hastalarinin plasentalarindan alinan doku 6rneklerinin saglikli kontrollere kiyasla metabolomik
ve transkriptomik diizeyde ne tiir farkliliklar gésterdigini tespit etmek ve elde edilen multi-omiks veriyi sistem biyolojisi yaklasimiyla analiz
edip preeklampsi hastaliginin patofizyolojisini daha iyi anlamaktir.

Gereg ve Yontem: Hasta ve kontrol gruplarindan alinan doku 6rneklerinin 1H HRMAS NMR metabolomiks ve RNA-seq transkriptomiks
analizleri gerceklestirilmistir. Elde edilen metabolomiks ve transkriptomiks veriler ayri ayri ve entegre olarak analiz edilmistir.

Bulgular: Metabolomiks analizler preeklampsi hastalarinda laktat, glutamin, glutamat, myo-inositol, valin, [8sin, alanin, izoldsin, kreatin,
kolin, gliserofosfokolin, fosfokolin, o-fosfoetanolamin gibi bircok metabolitin seviyesinde kontrol grubuna kiyasla artis oldugunu ortaya
koymustur. Bu degisiklikler krebs ¢evrimi, enerji metabolizmasi, aminoasit metabolizmasi ve lipid metabolizmasi gibi bircok metabolik
yolagi etkilemektedir. Transkriptomiks analizler ise preeklampsili grup ile kontrol grubu arasinda toplamda 47 genin (10 ekspresyonu
artan, 37 ekspresyonu azalan) farksal olarak (|log2FC > 1| ve p-adj< 0,05) ifade edildigini ortaya koymustur. Bu genler vazokonstriiksiyon,
anjiyogenez, hormonal denge, enflamasyon, oksidatif stres ve kolajen butunligu gibi bircok biyolojik stirecin yurutilmesinde kritik roller
Ustlenen genlerdir. Multi-omiks analiz ile bazi metabolitler ile diger bazi genlerin iliskili oldugu tespit edilmistir. Tespit edilen genlerle
olusturulan bir protein-protein etkilesim aginin istatistiksel olarak anlamli (p-degeri< 1e-16) etkilesimler icerdigi saptanmistir.

Sonug: Preeklampsi hastalarinin plasenta doku 6rnekleri saglikli kontrollere kiyasla metabolomiks ve transkriptomiks diizeyde farkliliklar
gostermektedir. Multi-omiks analiz, standart analizile elde edilemeyen etkilesimleri agiga ¢ikararak hastaligin patofizyolojisini aydinlatmaya
katki saglamaktadir.

Anahtar kelimeler: Preeklampsi, plasenta, metabolomiks, transkriptomiks, multi-omiks
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Multi-Omics Approach Based on the Analysis of Metabolomics and
Transcriptomics Data for Understanding Placental
Pathophysiology in Preeclampsia Patients
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ABSTRACT

Objectives: This study aimed to determine the differences in metabolomics and transcriptomics levels in tissue samples obtained from the
placentas of patients with preeclampsia compared to healthy controls and to analyze the obtained multi-omics data through a systems
biology approach to better understand the pathophysiology of preeclampsia.

Materials and Methods: 'H HRMAS NMR metabolomics and RNA-seq transcriptomics analyses were performed on tissue samples obtained
from the two groups. Subsequently, a multi-omics analysis of the obtained data was performed to identify dysregulated metabolites and
genes, and their association with each other.

Results: Metabolomics analyses revealed increased levels of several metabolites including lactate, glutamine, glutamate, myo-inositol,
valine, leucine, alanine, isoleucine, creatine, choline, glycerophosphocholine, phosphocholine, and o-phosphoethanolamine in patients
with preeclampsia compared to the healthy controls. These changes affect the Krebs cycle, energy metabolism, amino acid metabolism, and
lipid metabolism. Transcriptomics analyses demonstrated a total of 47 genes (10 upregulated, 37 downregulated) that were differentially
expressed (|log2FC> 1| and p-adj <0.05) between the two groups. These genes play critical roles in various biological processes such as
vasoconstriction, angiogenesis, hormonal balance, inflammation, oxidative stress, and collagen integrity. Multi-omics analysis identified
associations between certain metabolites and several other genes. A protein-protein interaction network created with the identified genes
was found to have statistically significant interactions (p-value< 1e-16).

Conclusion: Placental tissue samples exhibit significant differences in metabolomics and transcriptomics levels between the two groups.
Multi-omics analysis unveils complex interactions that cannot be obtained through standard analyses.

Keywords: Preeclampsia, placenta, metabolomics, transcriptomics, multi-omics
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Akciger Kanserine Karsi CAR-T Hiicre Tedavisi i¢in Tek Hiicre RNA
Dizileme Verileriyle Yeni Hedef Antijenlerin Belirlenmesi
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0z
Amag: Akciger kanserine yonelik heniiz onaylanmis bir CAR-T hiicre tedavisi bulunmadigindan mevcut klinik arastirmalarda denenmekte

olan antijenlerin yerine, kanser hiicrelerine 6zgi, daha etkili yeni antijen adaylarinin tek hiicre RNA dizileme verilerinden veri madenciligiyle
kesfedilmesi hedeflenmistir.

Gereg ve Yontem: Calismamizda, 21 farkli calismadaki 298 hastadan 500’den fazla 6rnegin tek hiicre RNA dizileme (scRNA-Seq) verileri
toplanarak islendi. Eslenik saglikli dokulara ait transkriptom verileriyle birlikte tic milyondan fazla hiicreyle veri tabani olusturuldu. Bliylik
potansiyeline ragmen scRNA-Seq’le elde edilen gen ekspresyon dagilimlarinin limitli olmasi, rastgele kayiplar ve giiriltl, diferansiyel
ekspresyon gerceklestiren genlerin tespitini kisittamaktadir. Bu nedenle gelistirdigimiz is akisiyla scRNA-Seq verileri islenip benzer hiicre
gruplarinin kiimelenmesiyle, elde edildikleri dokuyu temsil eden kiimiilatif gen ekspresyonlari (pseudo-bulk) hesaplandi. Timére has
yliksek seviyelerde ifade edilen genlerin eslenigi saglikli dokulardan lretilen “epitel” hiicrelerle diger organlarin epitel hiicreleri arasinda
karsilastirma analizleri gerceklestirildi. Aday antijenler segilirken potansiyel CAR-T hiicre terapisinde muhtemel sitotoksisiteyi engellemek
icin genlerin diger tim saglikli doku ve hiicrelerdeki ifadesinin diisiik olmasiyla hiicre yiizeyinde fonksiyon gostermeleri dikkate alindi.

Bulgular: Akciger kanseri alt tlrleri adenokarsinoma, skuamoz hiicreli karsinom ve alt evreleri bazinda gruplandirilan hastalarin scRNA-
Seq verileriyle belirledigimiz kanser hiicre transkriptom profilleri, normal epitel hiicrelerle karsilastirildiginda, hiicre membran proteinlerini
kodlayan genlerden SLC2A1, PSCA, UPK1B ve LY6D’nin gen ifadelerinin istatistik anlamlilik seviyesinde (p< 0,05) en az iki kat arttig! tespit
edildi. Bu artisin diger doku ve hiicre tiirlerine nazaran daha ylksek seviyelerde olmasi ve CAR-T hiicre terapisindeki potansiyel kullanimi veri
tabanlarindaki mevcut verilerle eslestirildi.

Sonug: Calismamiz sonucunda, akciger kanserine karsi CAR-T hiicre tedavisi icin aday olabilecek SLC2A1, PSCA, UPK1B ve LYD6 genleri ve
ifade ettikleri ylizey proteinleri bulunmustur.

Anahtar kelimeler: Akciger kanseri, CAR-T hiicre tedavisi, tek hiicre RNA dizileme, pseudobulk analizi
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Against Lung Cancer Using scRNA-Seq and Pseudobulk Analysis
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ABSTRACT

Objectives: Human single-cell RNA sequencing cell atlases were analyzed with the pseudobulk method to compare the transcriptome of
lung cancer cells with non-cancerous cell types to identify potential target antigen candidates for CAR-T cell therapy against lung cancer.

Materials and Methods: Single-cell RNA sequencing (scRNA-Seq) data of 500 samples from 298 patients across 21 different studies were
merged. Database with transcriptome data from matching healthy tissues had over three million cells. Despite the significant potential, and
limited gene expression distributions, drop-outs from scRNA-Seq restrict the identification of differentially expressed genes. Our workflow
clustered similar cells into groups to compute cumulative gene expressions (pseudo-bulk) to represent their origin tissue. Comparative
analyses were performed between genes expressed at high levels in tumors and those expressed by epithelial cells in corresponding healthy
tissues and other organs. Candidate antigens were identified considering low expression in healthy tissues, with their expression on the cell
surface, to prevent cytotoxicity in CAR-T cell therapy.

Results: Transcriptomes of lung cancer patients were grouped into adenocarcinoma, and squamous cell carcinoma using scRNA-Seq data.
Compared to normal epithelial cells, gene expressions of membrane proteins encoded by SLC2A1, PSCA, UPK1B, and LY6D were found to
have increased by at least two-fold at a statistically significant level (p< 0.05) in cancer cells. This increase was higher compared to other
tissue and cell types, and they were matched with metadata information from databases for potential candidates for CAR-T cell therapy.

Conclusion: We have identified SLC2A1, PSCA, UPK1B, and LY6D genes and their expressed proteins as candidates for CAR-T cell therapy
against lung cancer.

Keywords: Lung cancer, pseudobulk analysis, sScRNA-Seq, CAR-T cell therapy
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Amag: Gocukluk ¢agl kanserlerinin yaklasik %15’inin kalitsal patojenik varyant kaynakli oldugu bildirilmistir. Bu calismada, ¢ocukluk
cagl kanserlerine sahip vakalarda kanser yatkinligina neden olabilecek genlerde esey hatti (germline) degisimlerin yeni nesil dizileme
tabanli yontemlerle belirlenmesi ve hastaligin tedavi yonetimi ile ailede tasiyici bireylerin belirlenerek koruyucu/onleyici yaklasimlara
yonlendirilmesi hedeflenmistir.

Gereg ve Yontem: Turkiye'deki farkli merkezlerden birimimize yonlendirilen 78 indeks [ortalama yas= 12 (min-maks= 2/18, cinsiyet=
36K/42E)], 12 etkilenmis akraba ve 151 etkilenmemis aile lyesi calismaya dahil edilmistir. Vakalarin 62’si [6semi/lenfoma taniliyken,
diger vakalar farkli solid timor tanisi almistir. Periferik kan/kemik iligi 6rnekleri ile uygun olan hastalardan alinan agiz igi swab/kil kokii
orneklerinden DNA elde edilerek, 24 indeks vakada ve 47 aile lyelerinde farkli tim genom (WGS)/tim ekzom (WES)/klinik ekzom (CES)
dizileme teknikleri uygulanmistir. WES/CES analizleri “GenNext” platformunda, WGS analizleri ise “Scout” platformunda gergeklestirilmis,
aday varyant validasyonu ve segregasyon analizleri i¢in Sanger dizileme yapilmistir.

Bulgular: Dizilenen toplam n= 47 érnekten n=23 adet aday varyant tespit edilmistir. Bunlardan sekizi patojenik (MLH1, RET, BRCA1, TP53,
JAK2, MSH6, WRN, BCHE), dokuzu olasi patojenik (ERBB4, FLT3, ETV6, MAP2K2, ETAAL, JAK3, MYH11, ATR, MVP), altisi ise klinik 6Gnemi belirsiz
(BRCA2, ABCC6, RAD52, BCNP1, KSR1, TNFRSF9) varyantlardi ve sadece 13’0 ClinVar veri tabaninda bildirilmisti.

Sonug: Kanserde genetik yatkinlik calismalari, hastanin tedavi stratejisi, nakil planlamasi ve aile bireylerine koruyucu yaklagimlarin
saglanmasi agisindan 6nem tasimaktadir. Bu calismadan elde edilen sonuglarla ti¢ hastanin kemik iligi nakli igin verici degisikligine gidilmis,
bir hastanin yiiksek toksisite nedeni belirlenerek tedavi yontemi degistirilmis, patojenik/olasi patojenik varyant tasiyan aile bireyleri olasi
riskleri acisindan bilgilendirilmis, koruyucu yaklasim saglanmasi acisindan tiim ailelere genetik danismanlik hizmeti verilmesi saglanmustir.

Anahtar kelimeler: Yeni nesil dizileme (YND), cocukluk ¢agi kanserleri, genetik yatkinlik, genetik danismanlik
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Next-Generation Sequencing (NGS) for Determining Genetic
Predisposition in Childhood Cancers and Its Clinical Implications
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ABSTRACT

Objectives: It has been reported that approximately 15% of childhood cancers are associated with hereditary pathogenic variants. This
study aimed to identify germline alterations in genes that could predispose to childhood cancers using NGS methods in cases with such
cancers, and to determine carrier individuals in families for disease management, guiding them towards preventive approaches.

Materials and Methods: A total of seventy-eight cases (mean age= 12 years, range= 2-18 years, gender distribution= 36 males and 42
females), referred to our center from various locations in Tlrkiye, were included in the study. Additionally, the study involved 12 affected
relatives and 151 unaffected family members. While 62 cases were diagnosed with leukemia/lymphoma, other cases had different solid
tumor diagnoses. DNA was extracted from peripheral blood/bone marrow samples as well as oral swabs/hair root samples collected from
appropriate patients. Different whole-genome (WGS)/whole-exome (WES)/clinical exome (CES) sequencing techniques were applied to 24
cases and 47 family members. WES/CES analyses were performed on the “GenNext” and WGS analyses were carried out on the “Scout”
platform. Sanger sequencing was performed for candidate variant validation and segregation analyses.

Results: From the total of 47 sequenced samples, a total of 23 candidate variants were identified. Eight of these were pathogenic (MLH1,
RET, BRCAL, TP53, JAK2, MSH6, WRN, BCHE), nine were likely pathogenic (ERBB4, FLT3, ETV6, MAP2K2, ETAAL, JAK3, MYH11, ATR, MVP), and
six were of uncertain clinical significance (BRCA2, ABCC6, RAD52, BCNP1, KSR1, TNFRSF9) with only 13 reported in the ClinVar database.
Conclusion: Genetic susceptibility studiesin cancer play a crucial role in shaping the patient’s treatment strategy, aiding transplant planning,
and offering preventive approaches for family members. The outcomes of this study prompted donor changes for bone marrow transplants
in three patients, modification of the treatment method for one patient due to high toxicity, and the communication of potential risks to
family members carrying pathogenic/likely pathogenic variants.

Keywords: Next generation sequencing (NGS), childhood cancers, genetik predisposition, genetic counseling
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Kanser Genom Atlasi Transkriptomik Verilerinden Pan-Kanser
Biyobelirteg Tayini

Hale Nur Korkmaz@, Miiberra Giil ﬁztﬁrk®, Muhammed Erkan Karabekmez(®

istanbul Medeniyet Universitesi Miihendislik ve Doga Bilimleri Fakiiltesi, Biyomiihendislik Anabilim Dali, istanbul, Tiirkiye
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Amag: Kanser somatik hastaliklar arasindan sikga rastlanan, élimciil ve kompleks bir hastaliktir. Biyoinformatik alanindaki gelismeler
kanserin tespiti, tedavisi ve 6nlenmesi ile ilgili yeni bakis acgilari sunmustur. Bu ¢alismada, Kanser Genom Atlasi’ndan elde ettigimiz
transkriptomik verileri farkli araclarla analiz edip, tekrar eden 6riintiilerin kesfedilmesiyle saglanacak i¢ goriiyii hedef alarak farkli kanserlerin
teshis ve tedavisi icin yeni ve ortak biyobelirteglerin tayini amaglanmistir.

Gereg ve Yontem: Diinya Saglik Orgiitii verilerine gére insidans ve mortalite diizeyi yiiksek olan kanser tiirlerine ait transkriptomik veriler,
TCGA veri tabanindan alindi ve Galaxy araglar yardimiyla analiz edildi. Yapilan istatistiksel analizlerin sonucunda, kanser tiirlerinin gen
setlerindeki diferansiyel olarak ifade edilen genler belirlendi ve g:Profiler cevrim ici yazilim araci ile fonksiyonel zenginlestirme analizleri
yapildi. TRRUST araciyla transkripsiyon faktorleri ile diizenleyici iliskileri tespit edildi, STRING veri tabaninda tespit edilen proteinlerin
etkilesim aglar haritalandi. Bu haritalar Cytoscape uygulamasina aktarildiktan sonra CytoHubba eklentisi ile merkezi genler tespit edildi ve
merkezi genlerin fonksiyonel zenginlesim analizleri ayrica gergeklestirildi.

Bulgular: T-test sonucuna gore veri sayisi yetersiz olan kanser tipleri elenmistir. Mide, bobrek, tiroid ve karaciger kanser tirleri igin yapilan
analizler sonucunda kanserle ilgili oldugunu tespit ettigimiz baslica siiregler tiroid igin otofaji, hiicre gelisimi, DNA hasar tepkisi; bobrek igin
hiicre disi tasima, hiicre hareketliligi, protein metabolik siireci; karaciger icin makromolekiil metabolik sireci, protein metabolik siireci,
oksidatif fosforilasyon; mide icin ribozom biyogenezi, hlicresel metabolik siiregler, niikleik asit metabolik strecidir.

Sonug: Yapilan analizlerle, siklikla ifade edilen ve hastalik fenotipiyle iliskisi olabilecek genler tespit edilmis, biyobelirte¢ olarak hizmet
edebilecek cok sayida yeni gen ve yol tanimlamistir, yeni calismalara isik tutacak dngoriilerde bulunulmustur.

Anahtar kelimeler: Kanser Genom Atlasi (TCGA), kanser, transkriptomik, veri analizi, biyoinformatik araclari

Pan-Cancer Biomarkers Determination from the Cancer Genome
Atlas Transcriptomic Datasets

Hale Nur Korkmaz(®, Miiberra Giil Oztiirk®, Muhammed Erkan Karabekmez(®

Department of Bioengineering, istanbul Medeniyet University Faculty of Engineering and Natural Sciences, istanbul, Tirkiye

ABSTRACT

Objectives: Cancerisafataland complexsomatic disease. Bioinformatics advancements have opened up new possibilities forunderstanding
cancer prevention, diagnosis, and treatment. This study aims to identify new and common biomarkers for the diagnosis and treatment of
various cancers by analyzing the transcriptomic data obtained from the Cancer Genome Atlas using different tools, targeting the insight
derived from the discovery of recurring patterns.

Materials and Methods: Transcriptomic data on cancer types characterized by elevated incidence and mortality levels, as per WHO
statistics, were retrieved from the TCGA database. Subsequently, these data were analyzed using Galaxy tools. Following the statistical
analyses conducted, differentially expressed genes in the gene sets of cancer types were identified. Functional enrichment analyses were
then performed using the g:Profiler online software tool. The TRRUST tool was utilized to identify regulatory connections with transcription
factors, and protein interaction networks were mapped in the STRING database. Following the transfer of these maps to the Cytoscape
application, central genes were identified using the CytoHubba tool, and functional enrichment analyses of central genes were performed.
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Results: Cancer types with insufficient data were excluded based on T-test results. Central genes associated with four types of cancer and
their related biological processes were identified. Thyroid cancer showed associations with autophagy, cell development, and DNA damage
response. Kidney cancer was linked to extracellular transport, cell mobility, and protein metabolic processes. Liver cancer demonstrated
connections with the metabolism of macromolecules, proteins, and oxidative phosphorylation. Stomach cancer was found to be associated
with ribosome biogenesis, cellular metabolic processes, and nucleic acid metabolism.

Conclusion: The analyses have identified genes frequently expressed and potentially associated with the disease phenotype. Numerous new
genes and pathways have been defined, which could serve as biomarkers, providing insights that may illuminate future research endeavors.

Keywords: The cancer genome atlas, cancer, transcriptomic data analysis, bioinformatics tools
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Tipta Yapay Zeka-Makine Ogrenmesi: Kalitsal Kanserlerde Genetik
Test Yapmadan Kanser Riskinin Belirlenmesi ve Saglik
Harcamalarinin Azaltilmasi
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Amag: Tirkiye’de saglik harcamalari her gegen yil artmaktadir. Saglik harcamalarinda yapilan her tasarruf gelecekteki saglik yatinnmlarinin
gelistirilmesini saglayacaktir. Tipta yapay zeka ve makine 6grenmesi (YZ-MO) uygulamalari yillardir genetik dahil olmak iizere farkli alanlarda
ve amaglarla kullanilmaktadir. Bu calismada, ozellikle hastanelerde tedavi planlamasi ve prevansiyon igin yapilan bazi genetik test
harcamalarinin tarafimizca gelistirilen yapay zeka-makine 6grenmesi algoritmasinin kullanilarak azaltilip azaltilamayacagi arastirilmistir.

Gereg ve Yontem: Ekibimiz tarafindan BRCA1/BRCA2 negatifligini tanimlamak tizere YZ-MO teknigi kullanilarak bir tahmin algoritmasi ile bu
algoritmayi arka planda kullanan bir yazilim programi gelistirilmistir. Bu yaziim programu ile istanbul Universitesi Onkoloji Enstitiisti, Kanser
Genetigi Poliklinigine test icin basvuran 40 hastanin test dncesi tiim klinik, demografik ve genetik 6zelliklerine ait veriler yazilim programiyla
sisteme girilerek algoritmanin negatif kisileri tahmin etmesi saglanmis ve ardindan tiim hastalar rutin genetik teste tabi tutulmustur.
Algoritmadan elde edilen sonuglar ile rutin genetik test sonrasinda gikan sonuglar karsilastirilmak suretiyle degerlendirilmistir.

Bulgular: Yapay zekd ve makine 6grenmesi algoritmasi, yapilan degerlendirmede 40 hastanin 10’una genetik test yapilmasina gerek
olmadigl tahmininde bulunurken 30 hastaya genetik test 6nermistir. Algoritmanin genetik test 6nerdigi 30 kisinin 10’unda (%33) BRCA1/
BRCA2 pozitifligi saptanirken, genetik test sonrasinda algoritmasinin genetik test 5nermedigi 10 hastanin tamaminda (%100) BRCA1/BRCA2
negatifligi saptanmistir.

Sonug: Gelistirilen YZ-MO algoritmasinin BRCA1/BRCA2 negatif olgulari belirleme oraninin %100 oldugu gérilmustiir. Yapay zeka ve
makine 6grenmesi algoritmasinin BRCA1/2 gen testi yapilmaksizin BRCA1/BRCA2 negatiflik durumunun belirlenmesinde %100 dogrulukla
kullanilabilecegi ve rutin uygulamalarda genetik test harcamalarinin %25 oraninda azaltilabilecegi gésterilmistir. S6z konusu algoritmanin
saglik harcamalarini %25 azaltmasinin yani sira hastalarin sonug bekleme stresinin olmamasi, tedavi planlamalarinin hizli, ikinci cerrahi
girisime gerek kalmadan dogru bir sekilde yapilmasi gibi ilave katkilarinin da oldugu gériilmustar.

Anahtar kelimeler: Yapay zeka-makine 6grenmesi, kalitsal kanser, genetik test, saglik harcamalari
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Artificial Intelligence and-Machine Learning in Medicine:
Determining Cancer Risk, Reducing Health Expenditures without
Genetic Testing in Hereditary Cancers
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ABSTRACT

Objectives: Health expenditures in Tirkiye have been increasing annually, and need to be reduced. Artificial intelligence and machine
learning (Al-ML) applications in medicine have been employed for various purposes, including genetics, for years. This study aims to explore
the potential of our AI-ML algorithm in reducing expenses associated with certain genetic tests performed for treatment planning and
prevention in hospitals.

Materials and Methods: Our team developed a software program utilizing a prediction algorithm based on the AI-ML technique to identify
BRCA1/BRCA2 negativity. This software was employed to input clinical, demographic, and genetic data of 40 patients seeking genetic
testing at the Istanbul University Oncology Institute Cancer Genetics Clinic. The algorithm predicted negative results for certain individuals.
Subsequently, all patients underwent routine genetic testing. The results obtained from the algorithm were compared with those obtained
after routine genetic testing for further evaluation.

Results: The algorithm predicted that genetic testing was unnecessary for 10 out of 40 patients, while it recommended genetic testing for
the remaining 30 patients. Among the 30 patients recommended for genetic testing by the algorithm, BRCA1/BRCA2 positivity was detected
in 10 individuals (33%), whereas all 10 patients for whom the algorithm did not recommend genetic testing were confirmed to be BRCA1/
BRCA2 negative (100%) after routine genetic testing.

Conclusion: The Al-ML algorithm demonstrated a 100% accuracy rate in identifying BRCA1/BRCA2-negative cases. The algorithm can be
effectively employed in determining BRCA1/BRCA2 negativity without conducting a genetic test, leading to a 25% reduction in genetic
testing expenditures in routine applications. Additionally, the algorithm contributes to alleviating patient stress related to waiting for results
and facilitates prompt and accurate treatment planning without the need for a second surgical intervention.

Keywords: Artificial intelligence, machine learning, hereditary cancer, genetic testing, healthcare expenditures
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Oral Kanser Hastalarinda TP53 ve Notch Mutasyonlarinin
Cisplatin ve Paclitaxel Kullanimina Gore Karsilastirilmasi
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Amag: Oral skuamoz hiicreli karsinomda (OSHK) gen ekspresyonu, kopya sayisi, metilasyon ve nokta mutasyonlarinin kapsamli genomik
analizi seklinde gerceklestirilen entegre calismalarda baslica ana suriicii yolu NOTCH ve TP53 olarak belirlenmistir. Bu ¢alismanin amaci
OSHK’nin baslica tedavisinde kullanilan cisplatin ve paclitaxelin TP53 ve NOTCH siiriicli yollari tizerindeki mutasyonlarinin karsilastirilmasidir.

Gereg ve Yontem: Calismada veri toplama araci olarak “cBioPortal for Cancer Genomic” araci kullanilmistir. Veriler TCGA (The Cancer
Genome Atlas) veri portalindan elde edilmistir. Alti farkli calismadan toplam 1476 hasta 1478 ornekten elde edilen veriler indirilmistir.
Cisplatin ve paclitaxel kullanan radyoterapi gérmeyen toplam 143 hasta calismaya dahil edilmistir. Yanlis okuma (missense), kisaltma
(truncating), cerceve kaymasi (inframe) ve kisaltma (splice) seklinde meydana gelen mutasyonlar arasindaki farkliliklarin karsilastirilmasi
icin Fischer testi uygulanmistir. Arastirmada icerik ve kapsam gecerliligi icin cBioPortal tarafindan otomatik olarak uygulanan Benjamini-
Hochberg prosediiriine uyulmustur.

Bulgular: Katilimcilarin %68,5’i cisplatin, %32,5’i ise paclitaxel kullanmistir. Cisplatin kullanan hastalarda TP53’te %70,97, NOTCH’ta %23,66
oraninda mutasyon meydana geldigi bildirilmistir. Paclitaxel kullanan hastalarda ise TP53’te %50, NOTCH’ta %10 mutasyon meydana
geldigi bildirilmistir. TP53 siirlici yolunda istatistiksel olarak anlamli bir fark bulunurken (p=0,0291), NOTCH siirlicii yolunda ise anlamli bir
farkliik bulunmamistir (p=0,0773). Cisplatin kullanan hastalarda en sik mutasyon %56’lik oranla yanlis okuma seklinde meydana gelirken,
paclitaxel kullanan hastalarda da %58 oranla yanlis okuma seklinde bulunmustur.

Sonug: Bu sonuglar, cisplatin ve paclitaxel kullaniminin OSHK gelistirme riski olan fonksiyonel yollardan NOTCH siiriicii yoluna etkisinin
olmadigini ancak TP53 siiriicti yoluna etkisinin oldugunu gostermistir. Dolayisiyla molekiiler diizeyde yapilmasi planlanan galismalarin
sistem biyolojisi prensipleri cercevesinde multi-omik calismalar ile planlanmasi 6nem tasimaktadir.

Anahtar kelimeler: Oral kanser, NOTCH, Cisplatin, Paclitaxel, TP53
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ABSTRACT

Objectives: The major driver pathways in oral squamous cell carcinoma (OSCC) have been identified as NOTCH and TP53 through integrated
studies, which encompass comprehensive genomic analyses, including gene expression, copy number, methylation, and point mutations.
This study aimed to compare the mutations in the TP53 and NOTCH driver pathways induced by cisplatin and paclitaxel, which are the main
treatments for oral squamous cell carcinoma (0SCC).

Materials and Methods: In the study, the “cBioPortal for Cancer Genomic” tool was used for data collection. Data were obtained from
the TCGA (The Cancer Genome Atlas) data portal. Data obtained from 1476 patients and 1478 samples from six different studies were
downloaded. A total of 143 patients who did not receive radiotherapy and were treated with cisplatin and paclitaxel were included in the
study. The Fischer test was applied to compare the differences between mutations occurring as missense, truncating, inframe, and splice.
For content and scope validity, the Benjamini-Hochberg procedure automatically applied by cBioPortal was followed.

Results: Cisplatin was used by 68.5% and paclitaxel by 32.5% of the participants. It was reported that 70.97% mutation in TP53 and 23.66%
mutation in NOTCH occurred in patients using cisplatin. In patients using paclitaxel, it was reported that 50% mutation occurred in TP53 and
10% mutation occurred in NOTCH. While a statistically significant difference was found in the TP53 driver pathway (p=0.0291), no significant
difference was found in the NOTCH driver pathway (p=0.0773). The most common mutation occurred in the form of misreading, with a rate
of 56% in patients using cisplatin and 58% in patients using paclitaxel.

Conclusion: These results indicate that the use of cisplatin and paclitaxel had no effect on the NOTCH driver pathway but did impact the
TP53 driver pathway, which is a functional pathway at risk of developing OSCC. Therefore, it is crucial to conduct planned studies at the
molecular level, incorporating multi-omics approaches within the framework of systems biology principles.

Keywords: Oral cancer, NOTCH, cisplatin, paclitaxel, TP53
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PEPD Geni Sik Rastlanan Haplotip Etkilesimlerinin Koroner Arter
Ektazi Riski Uzerine Etkileri
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Amag: Prolidaz enzimi, kolajenin yapim ve yikim dongtistinde aktif bir rol oynar. Kolajen, koroner arterin yapisindaki ana proteinlerden biridir.
Prolidaz enzimi kolajen katabolizmasinda rol oynadigindan, koroner arter ektazisi (KAE) etiyopatogenezinde 6nemli bir rol oynayabilir. PEPD
geni prolidaz enzimini eksprese etmektedir. Bu calisma, KAE’de PEPD gen varyasyonlarinin haplotiplerini arastiran ilk calismadir.

Gereg ve Yontem: PEPD gen dizi analizi, MiSeq cihazi kullanilarak yeni nesil dizileme teknigi ile 76 KAE hastasinda ve 76 saglikli kontrolde
gerceklestirilmistir. Daha sonra PEPD geni rs17570, rs17569, rs75449530, rs1061338 ve rs16968070 haplotiplerinin koroner arter ektazisi ile
iliskisi bir, iki, tc, dort ve besli alel setleri olarak Haploview programiyla analiz edilmistir.

Bulgular: Haploview programi ile yapilan analizler sonucunda, rs1061338 G aleli ve rs17570 G alelinin birlikte KAE riskini arttirdigini
gostermistir (p= 0,047). Ayrica, rs1061338 G aleli ve rs17570 G aleli diger alellerle (rs17569 G ve rs75449530 T alelleri) birlestiginde KAE
riskini arttirmaktadir (sirasiyla p= 0,047, p= 0,047). Ancak rs1061338 G aleli, rs17569 G aleli ve rs75449530 T aleli birlikte KAE riskini nispeten
azaltmaktadir (p=0,059). Tek alelde yalnizca rs1061338 A> G polimorfizmi, G alelinin istatistiksel olarak anlamliliga yakin oldugu goriilmistiir
(p=0,054).

Sonug: Bulgularimiz, prolidaz enzimi ile iliskili PEPD geni haplotiplerinin etkilesimlerinin koroner arter ektazi riskini etkileyebilecegini
gostermektedir.

Anahtar kelimeler: Koroner arter ektazi, prolidaz, PEPD geni, haplotip

*Bu calisma istanbul Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan TDK-2018-31311 numarali proje olarak desteklenmistir.
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Interactive Effects of Common Haplotypes of PEPD Gene on
Coronary Artery Ectasia Risk
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ABSTRACT

Objectives: The prolidase enzyme plays an active role in the turnover of collagen, one of the main proteins in the structure of the coronary
artery. Given the role of the prolidase enzyme in collagen catabolism, it may play a significant role in the etiopathogenesis of coronary artery
ectasia (CAE). Prolidase is an enzyme encoded by the PEPD gene in humans. This study represents the first investigation into the haplotypes
of the PEPD gene in CAE.

Materials and Methods: PEPD gene sequence analysis was performed in 76 CAE patients and 76 healthy controls using the next-generation
sequencing technique with MiSeq. Common variations of the PEPD gene, including rs17570, rs17569, rs75449530, rs1061338, and rs16968070
haplotypes, were analyzed for their association with coroner artery ectasia in sets of one, two, three, four, and five alleles using Haploview
software.

Results: The analyses conducted using the Haploview software revealed that the combination of the rs1061338 G allele and rs17570 G allele
increases the risk of CAE (p=0.047). Additionally, the rs1061338 G allele and rs17570 G allele when combined with other alleles (rs17569 G
and rs75449530 T alleles) increase the CAE risk (p=0.047, p=0.047, respectively). However, the combination of the rs1061338 G allele, rs17569
G allele, and rs75449530 T allele was found to relatively reduce the risk of CAE (p=0.059). In terms of single alleles, only in the rs1061338 A> G
polymorphism, the G allele was observed to be associated with the risk for CAE, which was nearly statistically significant (p=0.054).

Conclusion: Our findings indicate that interactive effects of PEPD gene haplotypes associated with prolidase enzyme may affect coronary
artery ectasia risk.

Keywords: Coronary Artery Ectasia, prolidase, PEPD gene, haplotype

*This study was supported by the istanbul University Scientific Research Projects Unit under project number TDK-2018-31311.
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Genomik Veriler Kullanilarak Herediter ve Solid Timor
Kanserlerinde Saptanan Patojenik Varyantlarin ve Alel
Frekanslarinin Hesaplanmasiyla Veri Tabani Olusturulmasi:
Bir Toplum Calismasi
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Amag: Bir ada llkesi olan KKTC’de ilk kez herediter kanserler ve solid tlimérlerde goriilen varyasyonlarin alel frekanslarinin analizlerini
gerceklestirerek, topluma 6zgii varyantlarin hesaplanmasi.

Gereg ve Yontem: Bu calisma ile Yakin Dogu Universitesi Hastanesi Genetik Laboratuvari genomik arsivleri kullanilarak, son bes yilda
gecmisten glinimiize molekiiler kanser tanisi almis hastalarda retrospektif inceleme ile Kibris Tiirk popiilasyonundaki genetik yapinin ve
molekdler patolojinin mevcut durumunu saptama amaglandi.

Bulgular: Yapilan veri analizi sonucunda, herediter kanserlerde incelenen genlerin %22’sinde mutasyon saptanmistir, bunlardan en sik
saptanan BRCA1 genindeki c.1444_1447del mutasyonudur. Solid kanserlerde 134 mutasyon saptanmistir, saptanan mutasyonlarin sadece
%14,7’sinin tedavilere endike oldugu bilinmektedir.

Sonug: Sonug olarak, ¢alisma raporu KKTC Saglik Bakanlig ile paylasilmis ve ¢alismanin ileride yapilacak kanser koruma programlarina
oncl olabilecegini umuyoruz.

Anahtar kelimeler: Herediter kanser, solid timor, BRCA, Kibris Tiirk toplumu

Generating a Database by Calculating the Pathogenic Variants
and Allele Frequencies Detected in Hereditary and Solid Tumor
Cancers Using Genomic Data: A National Study

Kiibra Damla Erol*®, ilkem Ozce Oz¢elik'®, Polat Olgun®3®, 6mer Diker?*®, Mahmut Cerkez Ergoren'®

! Department of Medical Genetics, Near East University Faculty of Medicine, Nicosia, TRNC
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ABSTRACT
Objectives: The aim of this study was to calculate population-specific variants by analyzing the allele frequencies of the variations seen in
hereditary cancers and solid tumors for the first time in the TRNC, an island country.

Materials and Methods: This study aimed to determine the current status of the genetic structure and molecular pathology in the Turkish
Cypriot population through a retrospective examination of patients diagnosed with molecular cancerin the last five years, using the genomic
archives of the Near East University Hospital Genetics Laboratory.

Results: As a result of the data analysis, mutations were identified in 22% of the genes examined in hereditary cancers, with the most
frequently detected mutation being the c.1444_1447del mutation in the BRCAL gene. 134 mutations have been identified in solid cancers,
with only 14.7% known to have indications for treatment.

Conclusion: The comprehensive study report has been shared with the TRNC Ministry of Health, and we aspire for it to serve as a pioneer in
shaping future cancer prevention programs.

Keywords: Hereditary cancer, solid tumor, BRCA, Turkish Cypriot Community
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Karsilastirmali, Dizileme Verisi Analiz Platformu
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Amag: Son yillarda, dizileme teknolojilerindeki gelismelerle birlikte genomik 6zelliklerin detayli analizleri hiz kazanmistir. Gliniimiizde yeni
nesil dizileme analiz programlarinin ¢ogu, ya erisimi ve dogrulamayi ¢ok zorlastiran, tescilli kodlara sahip, pahali kurumsal yazilimlardir ya
da ¢ogunlukla komut satiri islemlerine dayanan, cok sinirli kullanicr arayizleri ve dokiimantasyonu olan acik erisimli programlardir. Ayrica,
popiiler haritalama ve varyant kesfi algoritmalari arasinda ylksek dlizeyde uyusmazlik oldugunu gdsteren birgok ¢alisma vardir ve bu da
tek bir algoritmaya glivenmeyi olanaksiz kilmaktadir. Bu nedenle, dizileme yayginlastikca ve veri tiretimi arttikca, donanim hizlandirmasi ve
alternatif algoritmalar sunan kullanici dostu agik kaynakli yazilim araglarina duyulan ihtiyag artmaktadir.

Gereg ve Yontem: Bu calisma, karsilastirmali analiz platformu COSAP’1 tanitmaktadir. Bu platform, tek niikleotid polimorfizmi, kopya sayisi
degisiklikleri, yapisal degisimler, mikrosatelit dengesizligi ve gen flizyonlar gibi cesitli genetik varyasyonlarin saptanmasi ve anotasyonlari
icin yaygin olarak kullanilan algoritmalari bir arada sunmaktadir. COSAP, islevsel bir ag arayiizii ve hem bireysel hem de kurumsal 6lceklerde
kuruluma izin veren bir arka ug (backend) sunucusu ile sunulmaktadir. Ayrica donanim hizlandirmasi igin Clara Parabricks platformunu
desteklemektedir. Kolay kuruluma olanak saglamak icin Docker goriintileri de ek olarak sunulmaktadir.

Sonug: COSAP, yaygin olarak kullanilan algoritmalari kullanici dostu bir sekilde sunarak DNA dizileme analizlerini basitlestirir ve hizlandirir.
Modiiler bir platformda sunulan alternatif algoritmalar, yeniden Uretilebilirlik agisindan oldukga dnemli olan, farkli is akislarinin sonuglar
lUzerindeki etkilerini analiz etmeyi kolaylastirmaktadir.

Anahtar kelimeler: YND analizi, varyant kesfi, DNA-Seq

Comparative Sequencing Analysis Platform

Mehmet Arif Ergiin@, Omer (;inal@, Berkant Bak|§l|®, Mehmet Baysan@

Department of Computer Engineering, Istanbul Technical University Faculty of Computer and Informatics Engineering, istanbul, Tiirkiye

ABSTRACT

Objectives: With the advancements in sequencing technologies over the last decade, detailed profiling of genomic traits has accelerated.
Currently, many of the related software programs are either expensive enterprise software with proprietary code, making access and
validation challenging, or open-access ones that primarily rely on command-line operations with very limited user interfaces and
documentation. Additionally, many studies show a high level of disagreement between popular mapping and variant calling algorithms
making it unreliable to rely on a single algorithm. Therefore, user-friendly open-source software tools that offer alternative algorithms with
hardware acceleration are needed as the sequencing data continues to grow.

Materials and Methods: This work introduces the Comparative Sequencing Analysis Platform (COSAP), an open-source platform that
provides common sequencing algorithms for discoveries and annotations of single nucleotide and structural variants, copy number
variations, microsatellite instability, and fusions. COSAP offers a functional web interface and a backend server, allowing for independent
deployment at both individual and institutional scales. It also supports the hardware-accelerated Clara Parabricks framework out of the box.
The platform is also packaged as Docker images to allow effortless deployment.

Results: COSAP simplifies and accelerates DNA sequencing analyses by providing commonly used algorithms in a user-friendly manner.
Standardized implementations of popular algorithms on a modular platform make comparisons much easier to assess the impact of
alternative pipelines, which is crucial in ensuring the reproducibility of sequencing analyses.

Keywords: NGS analysis, variant calling, DNA-Seq
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Gaucher Geninin (GBA1) Parkinson Hastaligina Etkisi:
Asya Minor’uin En Bluyiik Kohortu
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Amag: Bu arastirma, GBA1 geninin Parkinson hastaligina etkisini arastirmayi amaglamaktadir.

Gereg ve Yontem: Katilimcilarda GBA gen analizi, beta-glukoserebrosidaz ve Lyso-Gb1l diizeyleri analiz edildi. Varyantlarin patojenitesi
acisindan gruplar arasinda klinik veriler karsilastirildi.

Bulgular: Arastirmaya 513 Parkinson hastasi (PH) ve 203 saglikli kontrol (SK) olmak lzere 716 kisi dahil edildi. 67 PH’de (%13,0) ve 13 SK'de
(%6,4) GBA varyanti saptandi. Diger lizozomal hastaliklarla ilgili genler dislandi. Hastalik stiresi bir yildan uzun olan 379 PH, hastalikla ilgili
parametreler agisindan analiz edildi. 379 PH’den 30’u patojenik GBA varyanti olan Parkinson hastalari (PH-pat-GBA) grubundaydi, 25’i
benign GBA varyanti olan Parkinson hastalari (PH-ben-GBA) ve 324°(i GBA varyanti negatif olan Parkinson hastalari (PH-GBA-neg) idi. PH-pat-
GBA ve PH-GBA-neg gruplarin karsilastirilmasi, PH-pat-GBA’da baslangi¢ yasinin daha diisiik oldugunu gosterdi [ortalama (SS), 52,7 (10,5)’ye
karsi 57,3 (11,9); p= 0,042]. Ayrica levodopa es deger giinliik dozu (mg/glin), PH-pat-GBA’da PH-GBA-neg’e gére daha yliksekti [973,8 (506,8),
728,3 (434,5); p= 0,004]. PH-pat-GBA’'da [n= 10 (%34,5)], PH-GBA-neg’e [n= 46 (%14,4)] gbre haliisinasyon ve psikoz varligi daha yiiksekti
(p=0,005). Ortostatik hipotansiyon PH-pat-GBA'da [n= 16 (%53,3)] PH-GBA-neg gruba [n=102 (%31,9; p= 0,017)] gére daha yaygindi. Diger
degerlendirmeler 6nemli bir farklilik géstermedi. Enzim ve substrat seviyeleri agisindan gruplarin karsilastirilmasi, PH-pat-GBA grubundaki
daha diislik enzim ve daha yliksek Lyso-Gb1 seviyelerine ragmen anlamli bir fark géstermedi.

Sonug: PH’deki GBA cesitlerine iliskin Asya Mindr'den en genis kohortu rapor ediyoruz. Patojenik GBA varyantlari daha erken baslangig
yasina sahiptir ve bazi klinik degerlendirmelerde daha kéti performans gosterirler.

Anahtar kelimeler: Beta-glukoserebrosidaz, gaucher hastaligl, GBA geni, Parkinson hastalig
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ABSTRACT
Objectives: The objective of this study was to investigate the effect of the GBA1 gene on Parkinson’s disease.

Materials and Methods: Analysis of the GBA gene, beta-glucocerebrosidase, and Lyso-Gb1 levels was performed. Clinical assessments were
then compared between the groups based on the pathogenicity of the variants.

Results: 716 participants [513 patients with Parkinson’s disease (PwP) and 203 healthy control (HC)] were included in the study. Sixty-
seven (13.0%) had a GBA variant in PwP and 13 (6.4%) in HC. Genes related to other lysosomal disorders were excluded. 379 PwP with a
disease duration of over one year were analyzed for disease-related parameters. Of the 379 PwP, 30 were in the patients with Parkinson’s
disease-pathogenic GBA variant (PwP-pat-GBA) group, 25 in patients with Parkinson’s disease-benign GBA variant (PwP-ben-GBA), and 324
in patients with Parkinson’s disease-no GBA variant (PwP-no-GBA). Comparison of the PwP-pat-GBA and PwP-no-GBA groups showed that
the age of onset was lower in the PwP-pat-GBA [mean (SD), 52.7 (10.5) vs. 57.3 (11.9); p= 0.042]. Also, the levodopa equivalent daily dose
(mg/day) was higher in PwP-pat-GBA than in PwP-no-GBA [973.8 (506.8), 728.3 (434.5); p= 0.004]. In addition, the presence of hallucinations
and psychosis was higher in PwP-pat-GBA [n= 10 (34.5%)] than in PwP-no-GBA [n= 46 (14.4%); p= 0.005]. Orthostatic hypotension was also
more prevalent in PwP-pat-GBA [n= 16 (53.3%)] than in PwP-no-GBA [n= 102 (31.9%); p= 0.017]. Other assessments showed no significant
differences. A comparison of the groups for enzyme and substrate levels showed no significant difference despite the lower enzyme and
higher Lyso-Gb1 levels in the PwP-pat-GBA group.

Conclusion: We report the largest data on GBA variants in PwP from Asia Minor. Pathogenic GBA variants have an earlier age of onset and
perform worse in some clinical assessments.

Keywords: Beta-glucocerebrosidase, gaucher disease, GBA gene, Parkinson's disease
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Ankilozan Spondilit Metabolizmasinin Aydinlatilmasi: Tek Huicreli
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Amag: Ankilozan spondilit (AS) basta omurgada olmak lizere eklemleri etkileyen otoimmiin hastaliklardan biridir. Hastalik patogenezi heniiz
aydinlatilmamistir ve hastaligin erken teshisinde kullanilan etkili bir biyobelirteg yoktur. Tedavi gelistirme slreclerinde hastaliklarin hiicre
ici isleyis mekanizmasinin belirlenmesi ve molekiiler diizeyde incelenmesi ¢cok énemlidir. Tek hiicreli RNA dizileme teknigi (scRNA-seq)
hastaliklarin immiinolojik mekanizmalarinin arastirilmasinda kullanilan avantajli bir yéntemdir. Ayrica, hiicresel metabolizmayi anlamak
icin genom oOlcekli metabolik modellerin scRNA-seq verilerine uygulanmasi gen-reaksiyon baglantilarini belirleyerek metabolik akisin
tahmin edilmesi ile hastaliklarin biyolojik mekanizmalarinin anlasilmasi i¢in 6nemli ipuglar saglayabilmektedir. Bu calismada Ankilozan
Spondilit scRNA-seq veri kiimeleri analiz edilerek belirlenen her hiicre grubu igcin metabolik ag haritasi olusturulmasi ve hastaligin biyolojik
mekanizmasinin daha anlasilir bir sekilde aydinlatilmasi amaglanmistir.

Gereg ve Yontem: AS hastaligina 6zgi periferik kan mononiikleer hiicrelerinin scRNA-seq verileri analiz edilmis ve GIMME algoritmasi
kullanilarak belirlenen her hiicre tipi icin ayri ayri genom o6lgekli metabolik modeller olusturulmustur. Olusturulan modellerdeki
reaksiyonlar icin aki 6rneklemesi yapilarak degisen reaksiyon akilari analiz edilmistir. Ayrica, her hiicre tipi igin raportor metabolit analizleri
gerceklestirilerek hastalik durumunda hiicrelerdeki metabolizma-gen baglantilari incelenmistir.

Bulgular: Ankilozan spondilitli hastalarin CD14 Monocytes, CD4 Memory, CD4 Naive ve CD8 T hiicrelerinde puirin metabolizmasi, doymamis
yag asitlerinin biyosentezi ve glikoliz tizerindeki akislarin saglikli bireylere gore diferansiyel olarak arttigl gortilmistir. Genel olarak her
hicre tipinde aminoasitler, su, proton ve oksijen gibi metabolitler raportér metabolit olarak tespit edilmistir.

Sonug: Sonug olarak, AS hastaliginin biyolojik mekanizmasi arastirilmis ve tedavi gelistirme siiregleri igin alternatif hedefler belirlenmistir.
Ayrica bu ¢alismayla otoimmiin hastaliklar ve kanser gibi karmasik biyolojik stiregler igin yeni biyobelirtegler bulmaya yonelik umut verici
bir yaklasim onerilmistir.

Anahtar kelimeler: Ankilozan spondilit, sScRNA-seq, genom 06lcekli metabolik modelleme, GIMME, ag biyolojisi
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ABSTRACT

Objectives: Ankylosing spondylitis (AS) is an autoimmune disease that primarily affects the spine. The pathogenesis of the disease has
not yet been elucidated, and no effective biomarker has been proposed to diagnose the disease. In the process of developing treatments,
it is crucial to ascertain the intracellular mechanisms of diseases and thoroughly examine them at the molecular level. The single-cell RNA
sequencing technique (scRNA-seq) is an advantageous method for investigating the immunological mechanisms of diseases. Furthermore,
integrating genome-scale metabolic models with scRNA-seq data to understand cellular metabolism has the potential to predict metabolic
flux. This involves identifying gene-reaction connections and offering essential insights into comprehending the biological mechanisms of
diseases. This study aimed to analyze AS scRNA-seq datasets to construct a metabolic network map for each determined cell type and to
elucidate the biological mechanism of the disease more clearly.

Materials and Methods: The scRNA-seq data from AS-specific peripheral blood mononuclear cells were analyzed, and genome-scale
metabolic models were constructed separately for each cell type determined using the GIMME algorithm. Changing reaction fluxes were
analyzed by flux sampling for the reactions in the constructed models. Additionally, by performing reporter metabolite analyses for each cell
type, metabolism-gene connections in cells were examined in the disease context.

Results: It has been observed that the fluxes on purine metabolism, biosynthesis of unsaturated fatty acids, and glycolysis are differentially
increased in CD14 Monocytes, CD4 Memory, CD4 Naive, and CD8 T cells of patients with AS compared to healthy individuals. Also, metabolites
such as amino acids, water, proton, and oxygen were detected as reporter metabolites in each cell type.

Conclusion: As a result, the biological mechanism of AS was investigated, and alternative targets were identified for treatment development
processes. Additionally, this study proposed a promising approach to finding new biomarkers for complex biological processes such as
autoimmune diseases and cancer.

Keywords: Ankylosing spondylitis, ScRNA-seq, genome-scale metabolic modeling, GIMME, network biology
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Amag: COVID-19'un etiyolojik ajani olan SARS-CoV-2, ilk olarak Aralik 2019’da Wuhan’da tanimlanmis ve kiresel olarak yayilmistir. Diinya
genelinde COVID-19’un pandemik asamadan epidemik agsamaya gecgecegi dustuiniilmektedir. Ancak virlisiin yeni varyantlarinin ortaya ¢ikmasi
pandeminin devam etme olasiligini arttirabilir. Bu calismada, ilkemizdeki SARS-CoV-2 varyantlarini karakterize etmek amaglanmistir.

Gereg ve Yontem: Ulkemizin 12 farkli sehrinden 2023 Ocak ve Kasim aylari arasinda Halk Sagligi Genel Miidirliigii Ulusal Viroloji Referans
Laboratuvarina gonderilen 532 COVID-19 numunesi calismaya dahil edilmistir. Ulusal Molekiiler Mikrobiyoloji Referans Laboratuvarinda
Illumina Miseq ve lllumina Nextseq platformlar kullanilarak tiim genom dizileme yapilmistir. Nexclade ve Pangolin siniflamalarina gére
varyantlar ve soylar belirlenmistir. Varyantlarin MegaX programinda filogenetik analizleri yapilmistir.

Bulgular: Calisilan numunelerde tiim varyantlar Omicron varyanti ve alt tipleri olarak belirlenmistir. En sik goriilen varyant Omicron’un XBB
alt turleri olarak bulunmustur. Bunu EG alt tiirleri takip etmistir. Eris varyanti (EG5.1) lilkemizde ilk defa Eyliil ayinda saptanmistir.

Sonug: Pandeminin kontrolU, alinacak tedbirler, asi ve tedavi planlamalarinin yapilmasi gibi konularda SARS-CoV-2 varyantlarinin izlenmesi
gerekmekte ve hangi varyantin baskin hale geldigi takip edilmelidir.

Anahtar kelimeler: Pandemi, COVID-19, dizi
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ABSTRACT

Objectives: SARS-CoV-2, the etiological agent of COVID-19, was first identified in Wuhan in December 2019 and has since spread globally. Itis
believed that COVID-19 may transition from the pandemic phase to the epidemic phase worldwide. However, the emergence of new variants
of the virus may lead to the potential continuation of the pandemic. This study aimed to characterize SARS-CoV-2 variants in our country.
Materials and Methods: 532 COVID-19 samples sent to the National Virology Reference Laboratory of the General Directorate of Public
Health between January and November 2023 from 12 different cities of our country were included in the study. Whole genome sequencing
was performed using Illumina Miseq and Illumina Nextseq platforms at the National Molecular Microbiology Reference Laboratory. Variants
and lineages were identified according to the Nexclade and Pangolin classifications. Phylogenetic analyses of the variants were performed
using the MegaX software.

Results: All variants in the studied samples were identified as Omicron variants and subtypes. The most prevalent variant identified was the
XBB subtype of Omicron, followed by EG subtypes. Notably, the Eris variant (EG5.1) was first detected in our country in September.
Conclusion: Monitoring SARS-CoV-2 variants is crucial for pandemic control, determining necessary measures, planning vaccination and
treatment strategies, and keeping track of the dominant variant.

Keywords: Pandemic, COVID-19, sequence
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Amag: Kolorektal kanser (KRK), diinya ¢apinda kanserden 6liimlerin 6nde gelen nedenidir. Son zamanlarda metagenomlarin fonksiyonel

profillemesi, enzim kodlayan genlerin nisbi bolluk degerlerinin hesaplanmasina olanak saglamaktadir. Bu calismanin temel amaci, biyolojik
alan bilgisine dayali 6znitelik segimini kullanarak KRK ile iliskili mikrobiyal enzimleri belirlemek igin bir yontem gelistirmektir.

Gereg ve Yontem: Bu calismada kullanilan veri seti sekiz farkli Glkeden 1262 6rnegi (600 KRK ve 662 kontrol) icermektedir. Metagenomik
verinin fonksiyonel profillemesini yapmak ve topluluk diizeyinde enzim komisyon (EK) bolluk degerlerinin tahmin edilmesi icin HUMANN3
kullanilmistir. Bu ¢alismada Gruplandirma Puanlama Modellemesi (G-S-M) yaklasimina dayali bir siniflandirma modeli 6neriyoruz. G-S-M
modeline biyolojik alan bilgisi saglamak icin enzimleri EK numaralarina gore gruplandirdik. Deneylerimizde 10 kez Monte Carlo Capraz
Dogrulama kullanarak farkli yontemlerle karsilastirmali degerlendirme yaptik.

Bulgular: Deneylerimizde KRK ile iliskili yiksek skorlu enzim gruplarinin glikozidazlar (EK: 3.2.1), hidro-liyazlari (EK: 4.2.1) ve CoA-
transferazlar (EK: 2.8.3) icerdigini gozlemledik. Oligo-1,6-glukozidaz enzimi (EK: 3.2.1.10), KRK ile iligkili en nemli enzim olarak bulundu.
Ayrica, G-S-M modelinin gesitli siniflandiricilarla test edilen geleneksel 6znitelik se¢cim yontemlerinden daha iyi performans gosterdigini
gosterdik.

Sonug: Burada, KRK ile iligkili enzim gruplarini bulan G-S-M tabanli bir model gelistirerek KRK metagenomunun fonksiyonel analizini
gerceklestiriyoruz. Bu calisma, metagenomik enzim aktivitelerinin ve mikrobiyal fonksiyonlarin KRK sireglerine nasil dahil olabilecegini
aydinlatmaya yonelik gelecekteki arastirma ¢abalarina ilham verecektir.

Anahtar kelimeler: Kolorektal kanserin metagenomik analizi, makine 6grenimi, 6znitelik gruplamasi, metagenomlarin fonksiyonel profilinin
¢ikarilmasi, topluluk diizeyinde enzim komisyon (EK) bolluklari
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ABSTRACT

Objectives: Colorectal cancer (CRC) is the leading cause of cancer-related deaths worldwide. Recently, functional profiling of metagenomes
has enabled the calculation of relative abundance values for enzyme-encoding genes. The primary objective of this study is to develop a
method for identifying CRC-associated microbial enzymes through feature selection based on biological domain knowledge.

Materials and Methods: The dataset used in this study included 1262 samples (600 CRC and 662 controls) from eight different countries.
HUMANN3 was used to perform functional profiling of the metagenomic data and for the estimation of community-level enzyme commission
(EC) abundance values. In this study, we propose a classification model based on the Grouping Scoring Modeling (G-S-M) approach. We
grouped the enzymes according to their EC numbers to provide biological domain knowledge to the G-S-M model. In our experiments, we
performed a comparative evaluation with different methods using 10 times Monte Carlo Cross-Validation.

Results: In our experiments, we observed that high-scoring CRC-associated enzyme groups include glycosidases (EC: 3.2.1), hydro-lyases
(EC: 4.2.1), and CoA-transferases (EC: 2.8.3). Oligo-1,6-glucosidase enzyme (EC 3.2.1.10) was found as the most significant CRC-associated
enzyme. Also, we have shown that the G-S-M model outperforms traditional feature selection methods with various classifiers.

Conclusion: Here, we performed a functional analysis of CRC metagenome by developing a G-S-M-based model that finds CRC-associated
enzyme groups. This study aims to inspire future research efforts and shed light on the involvement of metagenomic enzyme activities and
microbial functions in colorectal cancer (CRC) processes.

Keywords: Metagenomic analysis of colorectal cancer, machine learning, feature grouping, functional profiling of metagenomes, community-
level enzyme commission (EC) abundances
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Amag: Kromozomal anormallikler erkek infertilitesinin yaygin bir nedenidir ancak kopya sayisi varyantlarinin (KSV) roli hakkinda ¢ok az

sey bilinmektedir. Bu ¢alismada, kantitatif sperm defekti olan 200 hasta-ebeveyn Ugllstinde tim genom sekanslama (TGS) gerceklestirerek
bilinen ve yeni erkek infertilite aday genlerini etkileyen KSV belirlendi.

Gereg ve Yontem: idiyopatik azospermisi olan 200 hasta ve ebeveynlere TGS yapilmistir. CNVRobot, dysgu-SV ve AnnotSV kullanilarak KSV’ler
tespit edilmistir. Nadir de novo ve maternal olarak kalitilan KSV’ler dahaiileri galismalar igin 6nceliklendirilmistir. Replikasyon kohortu olarak
kullanilmak tizere azospermisi olan 235 ek hastada tiim ekzom sekanslama (TES) gerceklestirilmistir.

Bulgular: Proband basina ortalama 1083 olmak lizere 200 uglude yaklasik 212.000 KSV tespit edilmistir. Cogunlukla kodlamayan DNA’yi
etkileyen, 2 kb ile 256 kb arasinda degisen toplam 12 nadir de novo KSV tanimlanmistir. Bu de novo delesyonlardan biri, akraba olmayan
azospermik bir hastada bir duplikasyon KSV’sinden de etkilenen CTNNA3 genini etkilemektedir. CTNNA3’lUin bozulmasi daha once
azospermik bir hastada tanimlanmistir (PMID: 35017386). Buna ek olarak, 1863 nadir maternal kalitimli KSV tanimlanmistir. STRING analizi,
bu KSV’lerden etkilenen ve birgogunun spermatogenezde dnemli bir rol oynadigi bilinen etkilesimli genlerin sayisinda (p-degeri <4,99e-10)
onemli bir zenginlesme oldugunu ortaya koymustur.

Sonug: Bu TGS calismasinda, spermatogenezde yer alan genleri etkileyen ve potansiyel olarak erkek infertilitesini agiklayan bircok KSV
kesfettik. Bunlarin etkisini daha fazla belirlemek ve erkek infertilitesi genetigini daha iyi anlamak igin biytik 6lgekli replikasyon ¢alismalari
devam etmektedir.

Anahtar kelimeler: Genomik, yapisal varyasyonlar, erkek infertilitesi
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ABSTRACT

Objectives: Chromosomal abnormalities are a common cause of male infertility (Ml), but little is known about the role of copy number
variants (CNVs). Here, we identify CNVs affecting known and novel Ml candidate genes by performing whole genome sequencing (WGS) in
200 patient-parent trios with quantitative sperm defects.

Materials and Methods: WGS of 200 patients with idiopathic azoospermia and their parents was performed. CNVs were detected and
annotated using CNVRobot, dysgu-SV, and AnnotSV. Rare de novo and maternally inherited CNVs were prioritized for further studies. Whole
exome sequencing (WES) was performed on 235 additional patients with azoospermia to be used as a replication cohort.

Results: Approximately 212.000 CNVs were detected in 200 trios with an average of 1083 per proband. A total of 12 rare de novo CNVs
were identified ranging from 2 kb to 256 kb, mostly affecting non-coding DNA. One of these de novo deletions affects the CTNNA3 gene,
which was also affected by a duplication CNV in an unrelated azoospermic patient. Disruption of CTNNA3 has been previously described
in an azoospermic patient (PMID: 35017386). In addition, 1863 rare maternally inherited CNVs were identified. A STRING analysis revealed
significant enrichment in the number of interacting genes (p-value< 4.99e-10) affected by these CNVs, many of which are known to play a
prominent role in spermatogenesis.

Conclusion: In this WGS study, we discovered many CNVs affecting genes involved in spermatogenesis, potentially explaining male infertility.
Large-scale replication studies are ongoing to further determine their relevance and improve our understanding of male infertility genetics.

Keywords: Genomics, structural variations, male infertility
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Amag: GenNext, yeni nesil dizileme (YND) verilerinin analizi i¢in gelistirilmis, ugtan uca (P2P) ve merkezi-olmayan bir analiz platformudur.
GenNext ile veri isleme, anotasyon, varyant filtreleme ve raporlama gibi siiregler kullanici dostu bir arayiz ile sunulmaktadir. Platform,
FASTQ, BAM ve VCF verilerini isleyebilir, germ-hatti ve somatik varyant analizleri igin kullanilabilir. Yapisal varyant analizinde ise yapay zeka
ile desteklenmektedir. GenNext’in KVKK-uyumlu 6zglin mimarisi, ulusal genom projeleri igin ideal bir ¢éziimdur. Bu ¢alismada GenNext’in
merkezi-olmayan yapisinin KVKK uyumlulugu, YND veri analizindeki etkinligi ve kullanim kolayligi degerlendirilmistir.

Gereg ve Yontem: GenNext, tasarimi geregi merkez islem digiumleri (nodlari) ile kullanici ve hesaplama diiglimlerini birbirine baglar.
Bu islem icin platform en kisa yolu seger, islemler hesaplama dugilimiinde gergeklestirildikten sonra merkez diigiimlerinde analiz edilir.
Dlglmler Kubernetes ile yonetilir ve veriler WebRTC protokolii ile transfer edilir. Argo Events ve Worfklows ise platformdaki is ylkiiniin
yonetimi ve delegasyonu igin kullanilir.

Bulgular: Beta-test asamasinda olan GenNext, Tlrkiye’de dort, Malezya ve Almanya’da ise birer merkezde kullanilmaktadir. Bugiine kadar
ozellikle kanser ve tanisiz ve nadir hastaliklar kapsaminda, hedefli-panel, tiim-ekzom, ve tiim-genom-dizilemeden elde edilen yaklasik 3000
kadar verinin basariyla islendigi ve analiz edildigi tespit edilmistir.

Sonug: GenNext, YND verisi analizinde gliclii bir ara¢ olup merkezi-olmayan ve KVKK-uyumlu 6zgiin tasarimi ile ulusal ve uluslararasi
duizeyde giivenli ve etkili bir kullanim sunmaktadir. Yapay zeka ile desteklenen yapisi sayesinde analiz kapasitesini arttirmakta ve genetik
arastirmalarda yeni ufuklar agmaktadir. Meta veri paylasimi ve entegrasyonunu da mimkiin kilan GenNext’in, ulusal genom projelerini
destekleme potansiyelinde oldugu 6ngérilmektedir.

Anahtar kelimeler: Yeni nesil dizileme, genomik, biyoinformatik
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ABSTRACT

Objectives: GenNext is an end-to-end, decentralized analysis platform developed for next-generation sequencing (NGS) data analysis.
It provides user-friendly processes such as data processing, annotation, variant filtering, and reporting. The platform can handle FASTQ,
BAM, and VCF files and is used for germline and somatic variant analyses, with artificial intelligence support for structural variant analysis.
GenNext’s unique, Personal Data Protection Law-compliant design isideal for national genome projects. This study evaluates the compliance
of its decentralized architecture with data protection laws, assesses its efficacy in NGS data analysis, and examines its usability.

Materials and Methods: GenNext connects central processing nodes to user and computation nodes, selecting the shortest path for
operations, including post-computation node processing. Data is then analyzed at the central nodes. Nodes are managed with Kubernetes,
and data is transferred using the WebRTC protocol. Argo Events and Workflows manage and delegate platform workload.

Results: Currently in beta testing, GenNext is used in four centers in Tlrkiye, one in Malaysia, and one in Germany. Approximately 3000
datasets, encompassing targeted-panel, whole-exome, and whole-genome sequencing data, primarily focused on cancer and undiagnosed/
rare diseases, have been successfully processed and analyzed.

Conclusion: With its decentralized and data protection-compliant design, GenNext proves to be a robust tool for NGS data analysis, ensuring
secure and effective usage both nationally and internationally. Its Al-supported structure increases analysis capacity and opens new horizons
in genetic research. GenNext is also expected to support national genome projects through its metadata sharing and integration capabilities.

Keywords: Next-generation sequencing, genomics, bioinformatics

34 | TUSEB Dergisi 2024;7(Suppl-1):1-40


https://orcid.org/0009-0007-0299-5549
https://orcid.org/0009-0008-8015-7767
https://orcid.org/0009-0005-3982-5303
https://orcid.org/0000-0002-2647-6416

DOI: 10.5578/tusebdergisi.Ek1.20240101

TﬁBKiYE o }
SAGLIK ENSTITULERI BASKANLIGI
DERGISI

JOURNAL OF HEALTH INSTITUTES OF TURKIYE
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Amag: Ortak baskilayici miRNA’lara karsl miktar bagimli olarak yarismali profil sergileyen kodlanmayan RNA ve mRNA’lar yarisan endojen
RNA’lar olarak nitelendirilmektedir. Guincel yaklasimlar bu etkilesimleri kiiciik endojen RNA aglari olarak ele alir ancak saglikli ve kanser
dokularindaki degisen endojen RNA dinamiklerini genis kapsamli inceleyen ¢alismalar sinirlidir. Bu ¢alismada diinyada en yiiksek insidansa
sahip tirlerden biri olan akciger kanserinde terapétik hedef olarak kullanilabilecek RNA'lar, saglikli ve timd&r dokulari arasinda degisen
yarisan endojen RNA etkilesimlerinin kapsamli analizi ile belirlenmistir.

Gereg ve Yontem: Akciger icin normal ve timdr dokularinin RNA ve miRNA dizileme verileri TCGA veri tabanindan R (4.2.1) TCGAbiolinks
(2.29.3) araciligiyla elde edilmis. miRNA:hedef etkilesimleri Encyclopedia of RNA Interactomes veri tabanindan indirilmistir. RNA, miRNA
ifade ve miRNA:hedef matriksleri kullanilarak ayrik kismi korelasyon metodu uygulanmis, normal ve tiimdr dokularina 6zgli potansiyel
yarisan endojen gen ciftleri elde edilmistir. Normal ve timér dokularinda genis kapsamli dokuya 6zgli miRNA:ceRNA eksenleri kurulmus, ag
merkezilik 6lctitleri kullanilarak alt ag yapilari olarak da incelenmistir.

Bulgular: Akciger saglikli ve timdr dokularinda sirasiyla 393 ve 3374 yarisan endojen RNA tespit edilmistir. Yarisan endojen RNA’larin ifade
profillerindeki degisikliklerden bagimsiz sekilde akciger dokusundaki miRNA:ceRNA etkilesimlerinde katilabilecegi ve akciger kanserine
0zgl 3204 endojen RNA'nin dzellikle kanser iliskili yolaklarda gorev aldigi goriilmustur. Ayrica, 3204 ceRNA’dan elde edilen genis kapsamli
miRNA:ceRNA etkilesiminde yedi alt ag yapisi 6ne ¢ikmistir.

Sonug: Akciger kanserinde degisen miRNA:ceRNA etkilesimlerinin analizi sonucunda yedi ceRNA ve alti miRNA’dan olusan kritik bir ag
yapisinin hedef olarak kullanilmasinin terapétik potansiyelinin olabilecegi saptanmistir.

Anahtar kelimeler: Kodlanmayan RNA’lar, yarismali endojen RNA, ag biyolojisi
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ABSTRACT

Objectives: Non-coding RNAs and mRNAs that exhibit an abundance-dependent competitive profile against shared repressor miRNAs are
characterized as competing endogenous RNAs. Current approaches consider these interactions as small endogenous RNA networks, but
comprehensive studies on changed endogenous RNA dynamics in healthy and cancer tissues are limited. We identified RNAs that could
serve as therapeutic targets in lung cancer, one of the highest incidence types in the world, through a comprehensive analysis of competing
endogenous RNA(s) interactions that fluctuate between healthy and tumor tissues.

Materials and Methods: RNA and miRNA sequencing data of normal and tumor tissues of the lung were obtained from the TCGA database
R (4.2.1) via the TCGAbiolinks (2.29.3). miRNA:target interactions were downloaded from the Encyclopedia of RNA Interactomes database.
Using the RNA, miRNA expression, and miRNA:target matrices, the sparse partial correlation method was applied and potential competing
endogenous gene pairs were curated. Comprehensive tissue-specific miRNA:ceRNA axes were established from normal and tumor tissues
and examined as sub-networks using network centrality measures.

Results: We identified 393 competing endogenous RNAs in healthy lung tissues and 3374 in tumor tissues. We found that competing
endogenous RNAs may participate in miRNA:ceRNA interactions in lung cancer regardless of expression change, and 3204 lung cancer-
specific endogenous RNAs are specifically implicated in cancer-related pathways. Seven sub-networks emerged in the comprehensive
miRNA:ceRNA interaction derived from 3204 ceRNAs.

Conclusion: As a result, it was determined that the use of a key network consisting of seven ceRNAs and six miRNAs as a target may have
therapeutic potential for lung cancer.

Keywords: Non-coding RNAs, competitive endogenous RNA, network biology
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Amag: Her ne kadar tiim genom ve ekzom dizileme verileri biiyiik 6l¢ekli genomik projelerde ana genomik kaynak olarak gériilse de diistik
kapsamli WGS temelli invaziv olmayan dogum &ncesi test (NIPT) verileri glinlimiizde, genetik gesitliligi profilleme amaci bakimindan heniiz
degerlendirilmemis kaynak olarak kabul edilmektedir. Bu calisma kapsaminda, biiyiik cogunlugu NIPT testi icin Uretilen 30,000 bireye ait
dlsiik kapsamli WGS verisini kullanarak Tiirk popiilasyonunun varyant profilinin analiz edilmesi amaglanmustir.

Gereg ve Yontem: Bu calisma istanbul Universitesi istanbul Tip Fakiiltesi Etik Kurulu onayi ile gerceklestirilmistir. Diisiik kaliteli okumalarin
filtrelenmesini takiben temiz okumalar bwa (v0.7.17) ile insan genomuna (GRCh38) hizalanmistir, hizalama verileri ile GATK (v4.2.6.1)
kullanilarak varyant ¢agirma islemi gerceklestirilmistir. Tim bireylere ait varyant verisi popiilasyona 6zgli varyant seti olusturulmasi
amaciyla birlestirilmistir. Varyant seti SnpEff ve SnpSift (v5.2) kullanilarak anotasyonu gergeklestirilmistir, popllasyona 6zgli anote edilmis
Tiirk variyomu daha sonra dbSNP ve gnomAD veri tabanlarinda bulunan diger populasyonlarla karsilastirilmistir.

Bulgular: 30,000 kisiden elde edilen yaklasik 9,8 terabazlik diistik kapsamli WGS verisinin islenmesi sonucunda 0,15x kapsamda ortalama
%96 hizalanma orani tespit edilmistir. Turk variyomunda 34,400,478 SNP, 395,688 delesyon, 47,672 insersiyon ve bes MNP olmak uzere
34,843,843 genomik varyant bulunmaktadir. Klinik verileri elde edilebilen 49,857 varyantin ¢ogu benign olmakla birlikte, 1096 tanesinin
muhtemel patojenik oldugu belirlenmistir. Popllasyon yapisi analizleri sonucunda Tiirk populasyonunun Biiyliik Orta Dogu, Kafkaslar,
Balkan ve Avrupa poplilasyonlariyla yakin genetik iliski icinde oldugu saptanmistir.

Sonug: WGS tabanli NIPT’den elde edilen genomik veriler, Tiirk genom yapisina ve Tiirk populasyonuna 6zgu katalog varyantlara iliskin
bilgimizi genisletebilmek igin alternatif bir kaynak olarak kullanilabilirligi ortaya konulmustur.

Anahtar kelimeler: WGS, diisiik kapsama, NIPT, variyom, Tiirk variyom
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ABSTRACT

Objectives: While whole-genome and exome sequencing data are commonly utilized as the primary genomic sources in large-scale genomic
projects, low-coverage whole-genome sequencing-based non-invasive prenatal tests (NIPT) data is currently regarded as an untapped
resource for genetic diversity profiling. This study aimed to analyze the variant profile of the Turkish population using low-coverage WGS
data of 30.000 individuals mainly generated for the NIPT test.

Materials and Methods: The study received approval from the istanbul University istanbul Faculty of Medicine Ethics Committee. After
filtering low-quality reads, the clean reads were aligned to the human genome (GRCh38) using bwa (v0.7.17), and the alignment data were
employed to call variants with GATK (v4.2.6.1). Variant data for all individuals were merged to generate a population-specific variant set.
The variant set was annotated using SnpEff and SnpSift (v5.2). Subsequently, the population-specific annotated Turkish variome data was
compared with other populations deposited in the dbSNP and gnomAD databases.

Results: Approximately 9.8 terabases of low-coverage WGS data from 30.000 individuals were processed. The average sequence alignment
rate was >96% with coverage at 0.15x. Turkish variome harbors 34.843.843 genomic variants, including 34.400.478 SNPs, 395.688 deletions,
47.672 insertions, and five MNPs. Clinical data were available for 49.857 variants; most were benign, while 1096 were likely pathogenic.
Population structure analyses revealed that the Turkish population has close genetic relationships with the Greater Middle East, Caucasus,
Balkan, and European populations.

Conclusion: Genomic data from WGS-based NIPT can serve as an alternative source to expand our understanding of the Turkish genome
compositions and catalog variants that are unique to the Turkish population.

Keywords: WGS, low-coverage, NIPT, variome, Turkish variome
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Amag: Yeni nesil dizileme yontemlerinin hizla gelismesi ile RNA dizileme klinik arastirmalarda daha yaygin kullanilmaya baslanmistir.
Buna paralel olarak gen anlatim miktarinin belirlenmesini kolaylastirmak icin birgok biyoenformatik arag gelistirilmistir. RNA dizileme ile
yliksek miktarda ham gen anlatim verisi Uretilmektedir. Veri miktarinin fazla olmasi, ¢alismanin amacina uygun sekilde degerlendirilmesini
zorlastirmaktadir. Veri analizinde okumalarin kirpilmasi ve referans genoma hizalanmasi en temel adimlari olusturmaktadir. Bu calisma,
HISAT2 ve STAR hizalama araglarinin RNA-dizi analizi tizerindeki etkisini, analiz sonuglarinin biyolojik ilgisini ve hesaplama siirelerinin
degerlendirilmesini amaglamaktadir.

Gereg ve Yontem: Calisma kapsaminda, ¢olyak hastalari (n=6) ile ¢olyak tanisi dislanmis gonlli kontrollerin (n=6) duodenal biyopsilerinden
elde edilen RNA-dizi verileri kullanilarak HISAT2 ve STAR hizalama araglari ile gen ifadesini 6lgmek icin popiler programlardan biri olan
DESeq2 arasindaki uyum test edilmistir.

Bulgular: Her iki is akisinda p degeri< 0,05 olan sonuglar igin filtrelendiginde, HISAT2 analizinden 3431, STAR analizinden ise 3324 gen
kaydedilmistir. iki liste karsilastinildiginda ise ortak gen sayisi 3221’di. Ortak genler ¢élyak hastalik mekanizmasi ile baglantiliydi. Ortak
olmayanlar ise her iki is akisinda da bagisiklik sistemi yolaklarini isaret etmekteydi. Ancak STAR sonuglari bagisiklik sistemi hastaliklari ile
iliskiliyken, HISAT2 sonuglari enfeksiyon hastaliklaryla iliskiliydi.

Sonug: Calismamizda Turk ¢olyak hasta grubunda ilk kez RNA-dizi analizi gergeklestirilmistir. Elde edilen veriler belirli bir arag veya yontemin
tahmin hatalarini azaltmak icin birden fazla is akisindan yararlanilarak sonuglarin degerlendirilmesini nermektedir. Bu ¢alismadan elde
edilen veriler gelecekte genisletilmis hasta grubu ile gerceklestirmeyi planladigimiz RNA-dizi analizi i¢in 6n calisma niteligi tasimaktadir.

Anahtar kelimeler: RNA dizileme, ¢Olyak hastaligl, STAR, HISAT2, hizalama araglari
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ABSTRACT

Objectives: RNA sequencing is now extensively employed in clinical research, leading to the development of numerous bioinformatics tools
forimproved gene expression quantification. However, the generation of large RNA-seq datasets has introduced challenges in data analysis
itself. Read trimming and alignment are the most essential steps in data analysis. We aimed to evaluate HISAT2 and STAR alignment tools in
terms of their impacts on RNA-seq analysis. For this purpose, we compared the computational times and biological relevance of the results.

Materials and Methods: The concordance between HISAT2 and STAR alignment tools and DESeq2 which measures gene expression, was
tested using RNA-seq data obtained from duodenal biopsies of celiac patients (n=6) and non-celiac controls (n=6).

Results: When data were filtered for p<0.05 in both workflows, there were 3431 genes in the HISAT2 analysis, while STAR had 3324. When the
two lists were compared, the number of common genes was 3221. Common genes were linked to the celiac mechanism, whereas the others
were linked to immune-system pathways. STAR results were associated with immune-system diseases while HISAT2 results were associated
with infectious diseases.

Conclusion: RNA-seq analysis was performed for the first time in a Turkish celiac patient cohort. The data obtained suggest that evaluating
the results using multiple workflows is necessary to reduce the prediction errors of a particular tool or method. These preliminary findings
lay the groundwork for future RNA-seq research involving a larger celiac cohort planned by our research group.

Keywords: RNA sequencing, celiac disease, STAR, HISAT2, alignment tools
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