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           THURSDAY, MAY 26, 2022 

11:15-11:30                                         Opening ceremony 

11:30-12:30 
                                                                  Keynote Speeches  

                                              Moderator : Munis Dundar, Taha Bahsi 

11:30-12:00 Stem Cell and the Future of Cellular Therapy Ali Unal 

12:00-12:30 
CAR-T cell Therapy: Ankara Oncology Hospital 

Experience 
Fevzi Altuntas 

12:30-13:30 LUNCH  

 13:30-14:50 
SESSION-1 

 Session Chairs : Haydar Baĵēĸ, Ahmet Dursun 

13:30-13:50 Genetic Predisposition in Childhood Cancers Ugur Ozbek 

13:50-14:10 mRNA Treatment and Approaches in Cancer Yusuf Ozkul 

14:10-14:30 Current Guidelines in Infertility Zerrin Yēlmaz Celik 

14:30-14:50 Genomic Approach and Genetic Counseling Umut Fahrioglu 

14:50-15:20 COFFEE BREAK  

15:20-15:40 SESSION-2 Session Chairs : Haluk Akēn, Emin Karaca, Mehmet Burak Durmaz 

15:40-16:00   

16:00-16:20 Immunodeficiency and Genetics Ayca Aykut 

16:20-16:40 Microarray in Prenatal and Clinical Use Erhan Pariltay 

16:40 
BLUE HALL ORAL PRESENTATIONS   

Moderators: Pinar Tulay, Selahattin Tekes  

 
CLARET RED  HALL ORAL PRESENTATIONS   

 Moderators: Zuhal Hamurcu, Nejat Imirzalioĵlu 
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              FRIDAY, MAY 27, 2022 

09:00-10:00 
SESSION-3 

Moderators: Ozturk Ozdemir, Hakan Gürkan 

09:00-09:20   

09:20-09:40 Microcephaly and Genetic Approach (ONLINE) Nursel Elcioglu 

09:40-10:00 HOXA11 Gene Associated Phenotypes (ONLINE) Ferda Percin 

10:00-10:30 COFFEE BREAK  

10:30-11:50 
SESSION-4 

Moderators: Abdulgani Tatar,  M.Selman Yēldērēm, S.Yeĸim ¥zdemir 

10:30-10:50 NGS Applications in Rare Diseases Hilmi Tozkir 

10:50-11:10 
Stochastic Elements of Diseases and Human Genetic Architecture, 

Viruses: Vinera, Videre, Vincere 
Mahmut Cerkez Ergoren 

11:10-11:30 
From Functional Genomics to Artificial Intelligence Applications, New 

Generation Solutions for the Diagnosis of Ciliopathy 
Sehime Gulsun Temel 

11:30-12:00 

SYMPOSIUM                                                                                                                                       

Regulatory and Clinical Perspectives of Pharmacogenetics 

Oturum Baĸkanē: Tommaso Beccari 

Konuĸmacē: Prof.Dr. Arunkumar Radhakrishnan (MD, PhD, PG Vice Principal of 
Pharmacology, Chettinad Hospital and Research Institute, Chettinad Academy of Research and 

Education, India) 

12:00-13:00 LUNCH  

13:00-14:00 
SESSION-5 

Moderators: Gökay Bozkurt, Emine Berrin Yüksel, Fatma Sēlan 

13:00-13:20 BRCA and HRD: Why, When Ajlan Tukun 

13:20-13:40 
Can Somatic Target Gene Panel Analyzes Be Informative for Patients 

with Increased Tumor Mutation Burden? 
Cengiz Yakicier 

13:40-14:00 
Mechanism of miR3179 to Suppress Lung Cancer Innovation and 

Metastasis 
Hakan Akca 

14:00-14:30 

SYMPOSIUM  

Cytogenetics to Cytogenomics 

Moderator : Birsen Karaman 

 Speaker : Sibel Kantarci  

University of California 

14:30-15:00 COFFEE BREAK  

15:00-15:40 
SESSION-6 

Moderators: Hatice Ilgēn Ruhi, Nur Semerci 

15:00-15:20 A Current Look at the Genetics of Neurodegenerative Diseases Timur Tuncali 

15:20-15:40 Evaluation of Secondary Findings in Massive Parallel Sequencing Esra Arslan Ates 

15:40 
BLUE HALL ORAL PRESENTATIONS   

 Moderators: Recep Eroz, Aslihan Kiraz 

 
CLARET RED  HALL ORAL PRESENTATIONS   

 Moderators: Oya Uyguner, Asli Subasioglu 
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                    28 MAY 2022, SATURDAY 

09:00-09:40 
SESSION-7 

Moderators: Sevilhan Artan, Oguz Cilingir  

09:00-09:20 The Role of Genetics in Neurodegenerative Dementias Ebru Erzurumluoglu Gokalp 

09:20-09:40 Genetic Approach to Congenital Heart Diseases Sinem Kocagil 

09:40-10:40 

Omics Approaches to Eating Disorders and the Relationship Between 

 Nutrition, Genetics, and Physical Activity 

Oturum Baĸkanlarē: Matteo Bertelli, Tommaso Beccari 

09:40-10:00 
Pathway Involved in Primary Hereditary Lymphedema Gabriele Bonetti 

10:00-10:20 
Study of The Effects of Natural Molecules in Vitro and at 

The Bioinformatic Level  
Kristjana Dhuli  

10:20-10:40 
Metabolomics of Anorexia and Study of Essential Amino 

Acids in Appetite 
Kevin Donato 

10:40-11:10 COFFEE BREAK  

11:10 CLOSING 
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Kök Hücre ve Hücresel Tedavinin Geleceĵi 

 

Ali ÜNAL  

Erciyes ¦niversitesi Tēp Fak¿ltesi, Hematoloji BD,  

Kemik Ķliĵi Nakli ve Kºk H¿cre Tedavi Merkezi. Kayseri, Türkiye 

 

T¿mºr aĸēlarē, t¿mºr antijenlerinin tanēmlanmasēyla b¿y¿k umutlar vermiĸ, ancak klinik yanētlar, 

tam olarak beklenen sonucu verememiĸtir.  Bu nedenle hem klinik ºncesi hem de klinik 

uygulamalar olarak ­ok sayēda t¿mºr aĸē ­eĸitleri ¿zerinde ­alēĸēlmaktadēr. Mevcut Dendritik 

h¿cre (DH) aĸēlarē, protein/peptid, DNA, RNA, gibi t¿mºr antijenlerine karĸē geliĸtirilmektedir. 

Etkili kanser aĸēlarē geliĸtirmek i­in t¿mºr¿n ºzelliĵi, t¿mºr¿n mikro ­evresi ve t¿mºr h¿cresinin 

imm¿n sistemden ka­ēĸ mekanizmalarēnēn daha iyi anlaĸēlmasē gerekmektedir. Ķmm¿n ka­ēĸ 

mekanizmalarēndan; en ºnemlileri, imm¿n supresif h¿creler, regulatuar T lenfositler (Treg) ve 

t¿mºr¿n mikro ­evresindeki h¿crelerdir. T¿mºr aĸēlarēnēn etkilerini azaltan bu mekanizmalar, 

kombinasyon tedavileriyle ortadan kaldērēlabilirler. Son yēllarēn en pop¿ler ve etkili h¿cresel 

tedavisi; Kimerik antijen yüklü T Lenfositler (CAR-T-Cell) ile yapēlan kanser tedavileridir. 

Özellikle Hematolojik kanserlerden Akut lenfoblastik lösemi, Lenfoma ve Multipl myelomaya 

karĸē g¿­lendirilen CAR-T-Cell tedavileri, çok etkili ve umut vaat edici tedaviler olarak kanser 

tedavisinde yerini almaktadēr. 

 

 

Stem Cell and the Future of Cellular Therapy 

 

Ali ÜNAL  

Erciyes University Faculty of Medicine, Department of Hematology, 

Bone Marrow Transplantation and Stem Cell Treatment Center, Kayseri, Türkiye 

 

Tumor vaccines have shown great promise with the identification of tumor antigens, but clinical 

responses have not been fully expected. For this reason, many tumor vaccine types are still being 

developed for both preclinical and clinical applications. Current Dendritic cell (DH) vaccines are 

being developed against tumor antigens such as protein/peptide, DNA, RNA. In order to develop 

effective cancer vaccines, a better understanding of tumor characteristics, tumor 

microenvironment, and tumor cell escape mechanisms from the immune system is required. From 

immune escape mechanisms; the most important ones are immunosuppressive cells, regulatory T 

lymphocytes (Treg) and cells in the microenvironment of the tumor. These mechanisms, which 

reduce the effects of tumor vaccines, can be eliminated with combination therapies. The most 

popular and effective cellular therapy of recent years; They are cancer treatments with chimeric 

antigen-loaded T Lymphocytes (CAR-T-Cell). In particular, CAR-T-Cell treatments, which are 

strengthened against hematological cancers such as acute lymphoblastic leukemia, lymphoma and 

multiple myeloma, take their place in cancer treatment as very effective and promising treatments. 
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mRNA Aĸē ve Terapºtiklerin Potansiyeli 

 

Yusuf Özkul  

Tēbbi Genetik Anabilim Dalē, Erciyes ¦niversitesi, Kayseri, T¿rkiye 

 

mRNA terapºtikleri COVID 19 pandemisine karĸē etkili silah arayēĸēnda dikkat ­ekici hale geldi. 

Tedavide mRNA'nēn ana uygulamalarē, yerine koyma tedavisi, h¿cre tedavileri ve aĸēlardēr. 

mRNA terapilerine iyi bir ºrnek olan mRNA aĸēlarē ila­la hedeflenebilir pek ­ok klinik duruma 

karĸē kullanēlabilme potansiyeline sahiptir. mRNA terapºtiklerinin bazē avantajlarē ĸunlardēr 

RNA'nēn genom ile b¿t¿nleĸmemesi, infeksiyºz olmamasē ve ¿retiminde h¿creye ihtiya­ 

duyulmamasē sebepleriyle y¿ksek g¿venlik saĵlamasē, RNA aĸēlarēnēn tasarēmdan ¿retime hēzlē 

olmasē, RNA aĸēlarēnēn ¿retiminde maliyetin d¿ĸ¿k olmasē, her salgēn i­in uyarlanabilir olmasē ve 

kiĸiselleĸtirilebilir olmasē sebepleriyle esnekliĵe sahip olmasē. Ancak bazē zorluklar da 

bulunmaktadēr: RNA'nēn tek zincirli ve negatif y¿kl¿ olmasē ve endon¿kleazlar tarafēndan hēzlēca 

bozulmasē sebepleriyle instabilite gºstermesi, immun yanētē tetikleyebilmesi, in vivo iletimin 

verimsiz olmasēdēr. mRNA'nēn end¿striyel ¿retiminde yapēm, saflaĸtērma ve formulize etmek ana 

adēmlarē bulunmaktadēr. Bu adēmlarēn en optimal ĸekilde yapēlmasē gerekmektedir. mRNA 

terapºtiklerine k¿resel ºl­ekte ihtiyacēn artmasē gºz ºn¿nde bulundurulursa mRNA 

terapötiklerinin laboratuvar ve büy¿k ºl­ekli ¿retimi, etkinliĵini artēran ve imm¿nojenisitesini 

azaltan mRNA modifikasyonlarē, iletim i­in vektºrlerin iyileĸtirilmesi ve stabilitenin bozulmadan 

depolamanēn uzun vadeli yapēlabilmesi hususlarēnēn daha ­ok ­alēĸēlmasē gerekmektedir. 

 

Potential of mRNA Vaccines and Therapeutics 

 

Yusuf Özkul  

Department of Medical Genetics, Erciyes University, Kayseri, Türkiye 

 

mRNA therapeutics have become remarkable in the search for effective weapons against the 

COVID-19 pandemic. The main applications of mRNA in therapy are replacement therapy, cell 

therapies, and vaccines. A good example of mRNA therapies, mRNA vaccines, has the potential 

to be used against many drug-targetable clinical conditions. Some of the advantages of mRNA 

therapeutics are: RNA is non-integrating into the genome, non-infectious and does not require 

cells to produce; it provides high safety; RNA vaccines are fast from design to production; low 

cost to manufacture RNA vaccines; and flexible because they are adaptable and customizable for 

each outbreak. However, there are some difficulties: RNA is single-stranded and negatively 

charged and is instability due to rapid degradation by endonucleases, triggering an immune 

response and inefficient in vivo delivery. In the industrial production of mRNA, the main steps 

are to make, purify, and formulate. These steps need to be done in the most optimal way. 

Considering the increasing need for mRNA therapeutics on a global scale, further studies are 

needed on laboratory and large-scale production of mRNA therapeutics, mRNA modifications 

that increase efficacy and reduce immunogenicity, improvement of vectors for delivery, and long-

term storage wit 
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Ķnfertilitede G¿ncel Kēlavuzlar 

 

Zerrin Çelik 

Baĸkent ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Ana Bilim Dalē, Ankara 

 

Erkek, kadēn veya ikisinde birden kēsērlēk, d¿nya ­apēnda ­iftlerin %16'sēnē etkileyen 

ºnemli bir saĵlēk sorununu temsil eder. Bu ­iftlere tanēsal yaklaĸēm ve kēsērlēĵa iliĸkin ºneriler 

­oĵunlukla yetersiz veya uygulanmasē sorunludur. Kēsērlēk veya subfertilite, erkeklerin yaklaĸēk 

%10- 20'sinde ve kadēnlarēn %5- 10ôda genetik bozukluklardan (kromozom deĵiĸiklikleri, gen 

mutasyonlarē) kaynaklanēr. Bu nedenle ¿remeye yardēmcē tedavilere baĸlamadan ºnce, genetik 

danēĸmanlēk ile olasē kalētsal bozukluklarēn belirlenmesi amacēyla hastanēn ayrēntēlē kiĸisel ve 

ailevi tēbbi ºyk¿s¿ alēnmalēdēr.  

 

Olasē genetik geliĸim bozukluklarē, kēsērlēk veya hormonal dengesizliklerin ailesel 

kümelenmesine özel dikkat gösterilmelidir. Ailede altta yatan bir genetik hastalēĵēn belirtileri 

varsa, risk altēndaki kiĸilerin test edilebilmesi i­in genellikle etkilenen bir kiĸinin genetik 

incelemesinin yapēlmasē gerekir.  Genetik bozukluklar, bir sonraki nesle aktarēlma ve hastalēk 

oluĸturma riski taĸēmasē nedeniyle kēsēr ­ifte yaklaĸēmē veya tedavi etkiler. Buna ek olarak 

embriyoda genetik inceleme ve doĵum ºncesi genetik tanē gibi ek testlerin aileyle tartēĸēlmasē ve 

uygulanmasēnē gerektirebilir. Bu s¿re­lerde klinik ve genetik yaklaĸēm, her ge­en g¿n eklenen 

yeni bilgiler eĸliĵinde d¿zenlenen kēlavuzlar eĸliĵinde en uygun ve faydalē se­enekleri i­erecek 

ĸekilde yapēlmalēdēr.  

 

Kēsērlēĵa neden olan genetik bozukluklar ve sonu­larē bazen her iki cinsiyet i­in de ­ok karmaĸēk 

olabilir. Bu sunumda g¿ncel kēlavuzlar eĸliĵinde, kēsērlēk durumunda erkek ve kadēn partnerlerin 

genetik tanē algoritmalarēndaki yeni geliĸmeler hakkēnda bilgi paylaĸēmē ve tartēĸma yapēlmasē 

planlanmaktadēr. 

 

Anahtar kelimeler:  Erkek infertilitesi, Kadēn infertilitesi, Genetik hastalēklar, Kēlavuzlar 
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Current Guidelines in Infertility  

 

Zerrin Çelik 

Baĸkent University Faculty of Medicine Department of Medical genetics, Ankara 

 

Male, female, or combined Infertility represents an important health problem affecting up to 16% 

of couples worldwide. The diagnostic approach of infertile couples and the recommendations 

concerning infertility are incomplete and problematic to apply. Genetic disorders (chromosomal 

changes, gene mutations, etc.) are responsible for approximately 10%ï 20% of infertility or 

subfertility cases in men and 5%ï 10% in women. For this reason, before starting assisted 

reproductive treatments, a detailed personal and family medical history of the patient should be 

taken in order to identify possible hereditary disorders with genetic counseling.  

 

Particular attention should be paid to the possible familial clustering of genetic developmental 

disorders, infertility or hormonal imbalances. If there are signs of an underlying genetic disease 

in the family, a genetic examination of an affected individual is usually required so that people at 

risk can be tested. Genetic disorders affect the approach or treatment of the infertile couple as 

they carry the risk of being passed on to the next generation and causing disease. In addition, it 

may require discussion and application of additional tests, such as genetic examination of the 

embryo and prenatal genetic diagnosis, with the family. In these processes, the clinical and genetic 

approach should be carried out in a way that includes the most appropriate and useful options, 

accompanied by new information added every day, and guides arranged.  

 

Genetic disorders that cause infertility and its consequences can sometimes be very complex for 

both genders. In this presentation, it is planned to share information and discuss about new 

developments in genetic diagnosis algorithms of male and female partners in case of infertility, 

accompanied by current guidelines. 

 

Keywords:  Female Infertility, Male Infertility, Genetic Disorders, Guidlines 
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Genome-Approaches and Genetic Counseling 

 

Umut Fahrioglu1,2 
1Agiomix, Dubai, United Arab Emirates. 
2Counselomix, Genetic Counseling, Cecil Street, Singapore. 

 

Genetic counseling is the name of the process performed by the Clinical Geneticists and the 

Genetic Counsellors. In order to become a Genetic Counsellor, in most countries you must obtain 

a masterôs degree in Genetic Counselling. In Türkiye, Genetic Counseling process is performed 

only by Clinical Geneticists. Genetic Counseling has now been around more than 50 years as a 

profession.  

 

Genetic counselors will help patients in different ways which includes risk assessment, preparing 

for testing, communicating results, assisting in managing the disease and preparing them for 

communicating the information with their family. There are two main models of genetic 

counselling. One is the teaching model where the main goal is to educate the client. This model 

simplifies the human behavior and psychology and has a standard way of delivering information 

to all clients. On the other hand, the counseling model, brings about a client centered process 

where the process is tailored to the needs of the individual client. According to this model human 

behavior and psychology is complex and because of that we must understand each client 

separately and adjust genetic counseling accordingly. The Counselling model tends to produce 

better outcomes for the patient.  

 

Despite its limited job description in the past, it is now expanding and evolving to integrate into 

many different aspects of the genetics profession. This change in the genetic counseling 

profession has mostly been fueled by the changing landscape of genetic testing. With the 

advancement of the technology comes new challenges and venues that needs to be met by the 

healthcare professionals such as the genetic counselors. Most of the genetic counsellors work as 

general genetic counsellors and tend to be involved with all the diseases that come to the Genetics 

Clinic. On the other hand, other genetic counsellors specialize in a specific field of genetics, such 

as cancer, and sometimes a specific disease, such as Huntingtonôs Disease (HD).  

 

Many of the new challenges for genetic counsellors arise from tests being more accessible by 

individuals. The direct-to-consumer tests present the genetic counsellor profession with new 

challenges. Additionally, there is not only an increase in the number of test but there is also an 

increase in the complexity of tests offered. All these combined can make for a more complex and 

challenging session for the genetic counsellor. The mode of delivering counselling is also 

changing adopting to the new world order and trying to reach more people, including especially 

the underserved communities.  

 

In conclusion, Genetic counsellors are key professionals in the field of clinical genetics. They 

perform keys functions in patient support, communication of key information and coordination of 

healthcare services. Genetic counselors would elevate the quality of service both for the clinical 

geneticists and the patients bringing about the best possible course of action for all. 
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Primer Ķmmun Yetmezlikler ve Genetik 

 

Ayça Aykut  

Ege ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik AD 

 

Primer immun yetmezlikler (PĶY), primer ya da doĵumsal imm¿n yetmezlik bozukluklarē 

sonucunda geliĸen kronik ve/ya da tekrarlayan bakteriyel, fungal, protozoal ve viral enfeksiyonlar, 

otoimm¿nite, lenfoproliferasyon ve/veya malignite karakterize tek gen hastalēklarēdēr. PĶYôlerin 

insidansē, fenotipik ve genetik ºzellikleri toplumlara gºre deĵiĸkenlik gºsterirken, d¿nyadaki 

genel prevalansē her canlē doĵumda 1/2.000 -1/10.000 olarak belirtilir. ¦lkemizde ulusal hastalēk 

kayēt sistemleri, veri tabanlarē bulunmadēĵēndan ve PĶY gºr¿lme sēklēĵēna yºnelik sēnērlē sayēda 

­alēĸma olmasēndan dolayē PĶY insidansē kesin olarak bilinmemektedir. Ancak, akraba evlilikleri 

oranē ¿lkemizde y¿ksek olduĵundan PĶY insidansēnēn belirtilen rakamlardan daha y¿ksek olduĵu 

öngörülmektedir. 

 

Primer immün yetmezliklerde genetik etyolojinin belirlenebilmesi genetik ve fenotipik 

heterojenite nedeniyle olduk­a zordur. Son yēllarda yeni nesil dizileme yöntemlerinin klinik 

pratikte kullanēlmasēyla hastalēĵa neden olan genetik mutasyonlarēn belirlenme sēklēĵē giderek 

artan bir oranda devam etmektedir. ¥zellikle belirli hastalēk gruplarēna yºnelik yeni nesil dizileme 

teknolojilerini temel alan, hedeflenmiĸ genlerin dizilemesine yºnelik panellerin kullanēmē hēzlē 

bir tanēya olanak saĵlamaktadēr. 2019ô de PĶY óde 406 hastalēk tanēmlanmēĸ olup listelenen 430 

farklē gen defekti ile sēnēflandērma g¿ncellenmiĸtir.  

 

Mendel kalētēmēyla ge­en, monogenik, nadir gºr¿len hastalēklar olarak tariflenen PĶYô de klasik 

kalētēm modelleri (otozomal dominant, otozomal resesif, X e baĵlē kalētēm) yanēnda, son yēllarda 

bu tanēma uymayan atipik primer immun yetmezliklerin tanēnmasēyla, toplumda ­ok daha fazla 

oranda gºr¿len kalētsal hastalēklar olarak gºr¿lmeye baĸlanmēĸtēr. Hastalēĵēn penetransē ve gen 

ekspresyonunun deĵiĸkenliĵine baĵlē olarak genetik ve ­evresel faktºrlerin etkisiyle primer 

immun yetmezlikler fenotipik olarak ­eĸitlilik gºstermektedir. 

 

Genel olarak imm¿n yetmezliklerin sēnēflandērēlmasē imm¿nolojik fenotipe, yani ºn planda 

tutulan immün sistem komponentine (T hücre, B hücre, fagositer sistem, kompleman) göre 

yapēlmaktadēr. Uluslararasē Ķmm¿n Yetmezlik Dernekleri Birliĵi (International Union of 

Immunodeficiency Societies, IUIS) tarafēndan;  

 

1-Kombine Ķmm¿n Yetmezlikler  

2-Sendromik ºzellikleriyle tanēmlanan imm¿n yetmezlikler  

3-Primer antikor eksiklikleri  

4-Ķmm¿n Sistemin Reg¿lasyon Bozukluĵuna Baĵlē Hastalēklar 

5-Fagositer h¿cre hastalēklarē  

6-Doĵal baĵēĸēklēk hastalēklarē  

7-Otoinflamatuvar hastalēklar  

8-Kompleman eksiklikleri  

9-Fenokopik primer immün yetmezlikler 

10-Kemik iliĵi yetmezlikleri olmak ¿zere 10 grup altēnda sēnēflandērēlmaktadēr 
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Primer imm¿n yetmezlik hastalēklarē i­erisinde SCID hematopoietik kºk h¿cre nakli veya gen 

tedavisi yapēlmadēĵē takdirde yaĸamēn ilk yēllarēnda ºl¿mle sonu­lanacak bir hastalēk tablosuna 

yol a­maktadēr. Yaĸamēn ilk aylarēnda klinik olarak belirtiler ortaya ­ēkmakta, erken tanē, etkin 

tedavi saĵlayabildiĵi i­in yaĸam kurtarēcē olabilmektedir. SCID erken tanēsē i­in d¿nyada TREC 

testi ile yenidoĵan taramasē yenidoĵan tarama programē kullanēlmaktadēr. ¦lkemizde SCID i­in 

bir yenidoĵan tarama programē yoktur, dolayēsēyla tanē alma yaĸē deĵiĸkendir. Yenidoĵan 

taramasē ile erken tanē konulup kemik iliĵi transplantasyonu yapēlan hastalarēn hayatē 

kurtulmaktadēr. 

 

Yenidoĵan taramasē i­in kullanēlan test, PCR tekniĵine dayanan ve ñGuthrieò kartlarēndaki bir 

damla kandan ger­ekleĸtirilen TREC (T cell Receptor Excision Circle) ºl­¿m¿n¿n kullanēlmasē 

ile T lenfositlerin geliĸimi sērasēnda ger­ekleĸtirilen gen rekombinasyon aĸamasēnda oluĸan artēk 

DNA par­acēklarēnēn ºl­¿m¿ne dayanēr. Bºylece timusta ger­ekleĸtirilen T lenfosit üretimi 

hakkēnda bilgi elde edinilmesi m¿mk¿n olmaktadēr. Pozitif bir taramadan sonra, hastanēn tipik 

SCID veya baĸka bir TCL formundan hasta olup olmadēĵēnē belirlemek ve spesifik bir genetik 

tanē koymak i­in tanēsal takip gereklidir. 

 

Genetik mekanizmalarēn karmaĸēklēĵē sonucu PIY'lerde, hastalara yºnelik genetik danēĸmanlēk 

ºnem kazanmaktadēr. Bu bilgiler, sºz konusu hastalēĵēn tanēsē, kalētēm ĸekli, taĸēyēcēlarēn 

saptanabilmesi i­in uygulanabilecek testler yineleme riskleri, tedavi olanaklarē, yaĸamla baĵdaĸēp 

baĵdaĸmēyacaĵē, prognoz ve hatta ºl¿m nedenleri, hasta bebeĵin aileye getireceĵi maddi ve 

manevi y¿kler, prenatal tanē ve preimplantasyon genetik tanē olanaklarēnē i­ermektedir. Doĵru bir 

genetik danēĸma verilebilmesi i­in ilk ĸart tanēnēn kesin olmasēdēr. Kesinleĸmiĸ tanē sonrasē 

ayrēntēlē aile ºyk¿s¿ alēnmalē ve aile aĵacē ­ēkartēlmalēdēr. Doĵru tanē, ilerde doĵacak ­ocuklarēn 

risklerinin saptanabilmesinde olduĵu gibi, prenatal tanēda izlenecek yolun da saptanmasēnda son 

derecede önemlidir. Tek genle kalētēlan primer immune yetmezlikli hastalēklarda otozomal 

dominant, otozomal resesif ve Xôe baĵlē kalētēm kalēplarēna uygun tekrarlama riskleri ge­erlidir 

 

Yine de, birçok PIY formu, fenotiplerinden sorumlu genetik mekanizmalar konusunda hala 

ñyetimò lerdir. ¥rneĵin, ortak deĵiĸken imm¿n yetmezlik (CVID) 'nin altēnda yatan genetik 

bozukluk, vakalarēn sadece% 5-10'unda bilinmektedir. Genetik danēĸmada PIY alt sēnēflandērma 

bilinmesi önem arz etmektedir. 

 

Primer immün yetmezliklerde tedavi amaçlarēnē imm¿n sistemi desteklemek, varsa enfeksiyonu 

tedavi etmek ve altta yatan problemin tedavisini yapmak ĸeklinde sēralayabiliriz. Bug¿n i­in 

primer immün yetmezliklerin kesin bir tedavisi yoktur. Bir taraftan immün sistemi destekleyecek 

tedaviler uygulanērken diĵer taraftan kalēcē ve imm¿n sistemi tamamen d¿zeltici araĸtērmalar da 

devam etmektedir.  

 

ñHassas tēpò, baĸta kanser olmak ¿zere bir­ok hastalēĵēn kiĸiye ºzel taraflarēnē genetik d¿zeyde 

teĸhis edilip hedefe yºnelik tedavi yapēlmasēna olanak saĵlamaktadēr.  Son zamanlarda, PID'lerle 

GOF mutasyonlarē iliĸkili iĸlev kazancē mutasyonlarē kavramē iyi tanēnmēĸtēr ve bu grup 

bozukluklarēn anlaĸēlmasēnda, daha sēk gºr¿len iĸlev kaybē mutasyonlarēnēn ºtesine ge­en yeni 

bir boyut eklenmiĸtir.  

 

Daha önce sēnēflandērēlamamēĸ PIY'leri olan hastalarda tanēmlanmēĸ olan hēzlē geniĸleyen genetik 

defektler, hastalēĵa neden olan spesifik anormalliĵe yºnelik hedefe yºnelik tedavi potansiyelini 

ortaya ­ēkarmēĸtēr. Bu, PIY'ye ºzg¿ genetik kusurlarēn, yºnlendirilmiĸ terapilere uygun h¿cresel 

sinyal yollarēndaki iliĸkili benzersiz anormalliklere baĵlanmasēyla ger­ekleĸtirilmiĸtir.  
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PIY'ler klinik ve genetik olarak heterojen bir hastalēk grubudur. Hastalēklara neden olan genetik 

etiyolojinin ortaya konmasē ile hastalara daha doĵru genetik danēĸmanlēk verilebilmekte, risk 

altēnda olan aile bireyleri hēzlēca taranabilmektedir. Bºylece Yeni Nesil DNA dizileme yºntemi 

kullanēlarak genetik temeli olan ­eĸitli hastalēklarēn baĸarēlē bir ĸekilde tanēmlanmasē 

yapēlabilmektedir. Hastalara uygulanacak tedavi se­eneklerinin deĵerlendirilmesinde genetik 

tanēnēn ºnemi b¿y¿kt¿r; yakēn gelecekte genetik tedavilerin de uygulamaya gireceĵi 

ºngºr¿lmektedir. G¿n¿m¿zde molek¿ler genetik tanē sayesinde ailelere erken prenatal tanē ve 

PGT-M (preimplantasyon genetik tanē-Molek¿ler) imkanlarē sunulmaktadēr. Geleneksel 

yºntemlerle ­ok sayēda etkilenmiĸ bireye sahip geniĸ aileler olmadan penetransē d¿ĸ¿k, 

ekspressivitesi deĵiĸken, genetik heterojenite gºsteren hastalēklara sebep olan genetik altyapēyē 

ortaya koymak ve bu t¿r ailelere genetik danēĸmanlēk vermenin zorluklarēna kēyasla yeni nesil 

dizi analizlerinin geliĸmesi ile birlikte fenotipik ve genotipik heterojenite gºsteren hastalēklarēn 

genetik temelinin ortaya konmasē m¿mk¿n olmaktadēr. 
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Prenatal ve Klinik Kullanēmda Mikroarray 

 

Erhan Parēltay 

Ege ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē 

 

Kromozomal mikroarray (CMA) ­alēĸmalarē konvansiyonel sitogenetik yºntemlerin yanē sēra 

klinik uygulamalarda ºnemli yer tutmaktadēr.  CMA, kromozomlarēn optik ­ºz¿n¿rl¿ĵ¿ (ºrn: 

yüksek çözünürlüklü bantlamada 5-10Mb) ile dizi analizi arasēnda kayēp kazan­ tespiti için 

kullanēlabilecek en uygun yºntemlerden biridir. Kromozomal mikroarray uygulamalarē esas 

olarak mikroarray yºntemlerinin ºzelleĸmiĸ bir kullanēm amacē olarak tanēmlanabilir. Ekspresyon 

analizi, dizi analizi ve t¿m genom ­alēĸmalarē gibi bir­ok alanda array teknolojileri yaygēn olarak 

kullanēlmaktadēr. Kromozomal deĵerlendirme ama­lē olarak oligo array ve arrayCGH yºntemleri 

tercih edilmektedir. Ķki yºntem de kendilerine ºzel avantajlar ve dezavantajlar i­ermektedir. Oligo 

arrayler sinyal/gürültü oranē a­ēsēndan olumsuz olarak deĵerlendirilseler de polimorfik-SNP 

markerlarē sayesinde heterosigosite kayēplarēnē (LOH) deĵerlendirebilmeleri en b¿y¿k 

avantajlarēndan biridir. Mikroarray yºntemleri arasēnda belirleyici ºzelliklerden biri de array 

çözünürl¿ĵ¿d¿r. Prenatal uygulamalarda karar verme ve fet¿s¿ deĵerlendirme s¿re­lerini 

kolaylaĸtērmak ve gereksiz veri kirliliĵi oluĸturmamak a­ēsēndan d¿ĸ¿k-orta çözünürlüklü 

mikroarrayler tercih edilirken doĵum sonrasē klinik kullanēmda daha y¿ksek ­ºz¿n¿rl¿kl¿ 

arrayler tercih edilmelidir.   

 

Uluslararasē gebelik takip kēlavuzlarē bir­ok endikasyon i­in ilk basamak -first tier- test olarak 

mikroarrayin karyotip ºncesinde tercih edilmesini ºnermektedir. ¥zellikle kalp ve dolaĸēm, 

merkezi sinir sistemi, ekstremite, genito üriner ve gastrointestinal anomalilerin büyük 

­oĵunluĵunda diĵer yºntemlere kēyasla tanē oranē avantajēna sahiptir. H¿cre dēĸē fetal DNA 

uygulamalarēnēn yaygēnlaĸmasē sēk gºr¿len trizomilerin tespitinde kolaylēklar saĵlasa da 

mikrodelesyon sendromlarē baĸta olmak ¿zere kromozomal yeniden d¿zenlenmelerin ve 

kayēp/kazan­larēn tespiti i­in mikroarray en uygun yºntemlerin baĸēnda yer almaktadēr. Prenatal 

uygulamalarēn yanē sēra ­oklu konjenital anomalisi olan ve/veya ºĵrenme g¿­l¿ĵ¿ ile takip edilen 

olgularda, otizm spektrum bozukluklarēnda da mikroarray uygulamalarē ilk basamakta 

ºnerilmektedir. Bu olgu gruplarēnda y¿ksek ­ºz¿n¿rl¿kl¿ mikroarray ve ekzon spesifik arrayler 

%20ôlerin ¿zerinde tanē oranēna sahiptir. Ayrēca heterozigosite kayēplarēnēn tespiti ile 

imprintlenme defektleri ile seyreden hastalēklarēn tanēsēnē da kolaylaĸtērmaktadēr.  

 

Son yēllarda masif-paralel-sekanlama teknolojilerinin yaygēnlaĸmasē ile sēk kullanēlmaya 

baĸlanēlan geniĸ gen panelleri informatik olarak kopya sayēsē tespiti i­in seçenekler sunmakta ise 

de doĵruluk oranē mikroarray yºntemlerine yaklaĸamamaktadēr. Genomik verinin artmasē ve 

haplo-yetmezlik, hastalēk iliĸkilerinin tanēmlanmasē kopya sayēsē varyantlarēnēn deĵerlendirilmesi 

i­in ºnemli faydalar saĵlayacaktēr. Tespit edilen varyantlarēn sēnēflandērēlmasē ve yorumlanmasē 

halen mikroarray analizinin en ºnemli zorluĵudur.  
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Mikrosefali ve Genetik yaklaĸēm 

 

Nursel El­ioĵlu 

Marmara ¦niversitesi ¢ocuk Genetik Hastalēklarē BD 

Mikrosefali, baĸēn normalden k¿­¿k olduĵu nºrolojik bir bulgudur. Beynin yetersiz geliĸmesi 

veya b¿y¿mesinin erken durmasē sonucu olur. Klinik olarak, oksipito frontal çevre olarak ölçülen 

baĸ ­evresinin (OFC), yaĸa ve cinsiyete gºre oluĸturulan standartlara göre 3. persentil veya -2SD 

altēnda olmasē durumudur. Genel prevalansē ortalama 5/10 000 doĵum kadardēr. Mikrosefali, 

doĵumda saptanabildiĵi gibi ilk yaĸlar i­ersinde de geliĸebilir. Beyni etkileyen geliĸimsel 

anomaliler veya kromozomal bozukluklar da mikrosefaliye ve serebral kortekste incelmeye neden 

olabilmektedir. Doĵumda saptanan Primer mikrosefalide intrauterin nºronal geliĸimdeki anormal 

süreç etkili olurken, sekonder mikrosefali ise doĵumdan sonra geliĸir ve sēklēkla beyaz cevher 

hastalēklarē ile iliĸkilidir. 

Pirimer mikrosefali oluĸumunda temel sebep azalmēĸ h¿cre bºl¿nme kapasitesi veya artmēĸ 

nöroprogenitör hücre ölümüdür. Özellikle mitotik bölünmenin mikrotübül iplikcikleri, sentrozom 

ve sentriollerin oluĸumu gibi basamaklarēnē ilgilendiren mutasyonlar asimetrik h¿cre bºl¿nmesine 

ve artmēĸ apoptoza sebep olup nºrogenezisi bozarak primer konjenital mikrosefali oluĸumuna yol 

açarlar. 

MCPH, Primer herediter mikrosefali, panetnik nadir bir hastalēk olup 1/10 000-1/250 000 canlē 

doĵum sēklēĵēnda prevalansa sahiptir. Genellike otozomal resesif kaltēldēĵēndan, akraba 

evliliklerinin geleneksel olarak kabul edildiĵi ¿lkelerde prevelansē y¿ksektir. Bug¿n i­in primer 

herediter mikrosefali (MCPH) etyolojisinde en az 28 MCPH geni bulunmuĸtur. MCPH genleri 

genellikle sentrosomda expresse olmakta ve nörogenezde, hücre siklusunu düzenleyen, 

sentrozomal mikrotübül organizasyonu, hücre bölünmesi, kromozom kondensasyonu, DNA hasar 

tamiri, apoptoz kontrol¿nde gºrev almaktadēr. MCPH genlerinin mutasyonlarē; anormal mitotik 

iplikcik yapēsē, kusurlu sentrozomal proteinler, bozuk siliyer fonksiyon, bozuk DNA tamir 

mekanizmasē ve replikasyon bozukluklarē oluturarak aĵēr mikrosefali fenotipine (<-3SD)  neden 

olurlar. Beyin büyüme ve nºrogenezis basamaklarēnēn saĵlēklē tamamlanabilmesi i­in DNA 

replikasyonu ve h¿cre bºl¿nmesinin sorunsuz olmasē gerekir. Bu geliĸimsel noktalarēn herhangi 

birindeki k¿­¿k kusurlar, MCPH dahil olmak ¿zere ­eĸitli nºrogeliĸimsel bozukluklarla 

sonu­lanēr. Kusur ne kadar erken ger­ekleĸirse, beyin b¿y¿mesi ¿zerindeki etkisi o kadar büyük 

olur. Bu nedenle MCPH aynē zamanda, insanlarda normal nºrogenezi ve beyin evol¿syonunu 

anlamak i­in ¿zerinde ­alēĸēlabilecek insanda doĵal oluĸmuĸ bir model hastalēktēr. 

Mikrosefali hastalarēnda heterojen kompleks ve multifaktºryel bir etyoloji söz konusu olup, 

g¿n¿m¿zde geliĸen yeni generasyon genomik testlerle kesin tanē giderek artan oranda 

konabilmekte ve uygun genetik danēĸma verilebilmektedir. 
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Phenotypes Associated with the HOXA11 Gene 

 

E. Ferda Perçin 

Gazi ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik AD 

 

Homeobox (HOX) genes are a group of evolutionarily highly conserved genes that encode a 

family of transcription factors that regulate early developmental morphogenetic processes and 

continue to be expressed into adulthood. They play crucial role as master regulators during 

embryonic development of vertebrate and morphogenesis by controlling the three dimensional 

body plan organization. HOX genes specify regions of the body plan of an embryo along the head-

tail (anterior-posterior) axis. They are distributed in four clusters, named HOXA, HOXB, HOXC, 

and HOXD and subdivided in 13 groups (from HOX1 to HOX13) based on sequence homology 

and their position in the cluster. In general HOX gene activation is sequential, following their 

order in the cluster in a 3ǋ to 5ǋ direction, a property known as collinearity. The genes in the 3ǋ 

locus are expressed in the anterior end or proximal parts and the genes in the 5ǋ genetic locus are 

expressed in the posterior end or distal parts of the developing organism and known as spatial 

colinearity. In addition, there is a temporal sequence of activation of HOX genes in vertebrate. 5ǋ 

genes are expressed later, whereas 3ǋ genes are expressed earlier in embryonic development. In 

vertebrates limb development is determined by posterior HOX genes (HOX9-HOX13) reflecting 

the principle of collinearity. HOX9 genes are expressed in the most proximal portion while 

HOX13 genes in the most distal within developing limb. The HOXA11 gene, which is known to 

be expressed in many tissues, plays a role in the development and organization of structures in 

the distal part of the extremities, especially including the forearm/leg and wrist. It is known that 

it also plays a role in the development of skeletal system, urogenital system and hematopoietic 

system, as revealed by the phenotypes which is described in human due to the variations in the 

gene and formed by studies in animal models. To date, four different phenotypes including 

Radioulnar Synostosis with Amegakaryocytic Thrombocytopenia 1 (RUSAT1) 

(OMIMÍ605432), Septate Uterus, Congenital Anomalies of the Kidney and Urinary Tract 

(CAKUT) and Mesomelic Dysplasia with Urogenital Abnormalities (MDUGA) have been 

identified as a result of different variations in the HOXA11 gene. As listed below (1-4), these 4 

identified phenotypes have common and quite different findings with each other. The fact that 

these variations, one homozygous and the other heterozygous, all located in the homeobox domain 

of the HOXA11 gene, lead to different phenotypes, probably related to the different effects of the 

variants on the protein's function. 

 

1- RUSAT1; Radioulnar synostosis with amegakaryocytic thrombocytopenia 1 (RUSAT1) 

is characterized by thrombocytopenia that progresses to pancytopenia, in association with 

congenital proximal fusion of the radius and ulna. It's mode of inheritance is autosomal 

dominant with the presence of variable expression within the family. 

2- Septate Uterus; a novel missense mutation c.763G > A (p. E255K) in a patient with a 

complete septate uterus was described. Same mutation was also observed in her mother, 

who showed a normal uterus. But her mother had a history of four spontaneous abortion 

caused by implantation problem to the uterus. 

 

3- CAKUT; Congenital anomalies of the kidney and urinary tract (CAKUT) 

(OMIM#610805) is a diverse group of structural malformations that result from the 

defects in the morphogenesis of the kidney and urinary tract. A broad phenotypic variation 

exists in CAKUT. Homozygous variation of HOXA11 was described in a family as a 

potential novel cause of autosomal recessive CAKUT. 
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Mesomelic Dysplasia with Urogenital Abnormalities (MDUGA); It is a phenotype that is different 

from the phenotypes formed by other variations in the HOXA11 gene and has some similar 

features, and it is quite overlapping with the MDUGA phenotype defined in the mouse model. 
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Nadir Hastalēklarda Ngs Uygulamalarē  

Nadir Hastalēk Nedir? 

 

Hilmi Tozkēr 

Tekirdaĵ Namēk Kemal ¦niversitesi, Tēbbi Genetik Anabilim Dalē 

 

Nadir hastalēklar; Avrupa ve diĵer geliĸmiĸ ¿lkelerdeki tanēmēyla; Tek tek olarak seyrek karĸēmēza 

­ēkan ama birlikte deĵerlendirildiĵinde 2000ôde 1 ya da daha az sēklēkta gºr¿len, ­oĵu ilerleyici, 

metabolik, kronik ve bazēlarē ºl¿mc¿l olabilen hastalēklardēr. 

  

Yaklaĸēk 8000 nadir hastalēk vardēr. Hastalarēn yaklaĸēk yarēsēnē ­ocuklar oluĸturmaktadēr. % 30ôu 

­ok ufak yaĸta kaybedilmektedir. Bu durumun en temel sebebi; nadir hastalēklarēn %95ôinin 

tedavisinin olmamasēdēr.  ¦lkemizde yaklaĸēk hasta sayēsē 5 000 000 civarēdēr. Nadir hastalēklarēn 

%80ôi genetik nedenlerden kaynaklanēr. Diĵer %20 ise ya nedeni bilinmiyor ya da ­evresel, 

yaĸamsal etkenler, alerjiler veya viral enfeksiyon hastalēklarēdēr. 

 

¢oĵu Nadir Hastalēk i­in hastalēĵē tamamen iyileĸtiren bir tedavi yoktur. Ancak uygun tedavi ve 

tēbbi bakēm hastalarēn hayat kalitesini artērērken, beklenen yaĸam s¿relerini de uzatabilmektedir. 

OMIM veritabanēnda sunulan (http://www.ncbi.nlm.nih.gov/omim) yaklaĸēk 7000 nadir 

hastalēktan sadece 3000 tanesinin geni bilinmektedir. Geliĸen teknolojik imk©nlara raĵmen, nadir 

hastalēklarēn hala %50ôsine tanē konulamamaktadēr. Bu durum, hemen hemen t¿m nadir 

hastalēklarla iliĸkili genlerin tanēmlanmasēnē zorunlu kēlmaktadēr.  

 

NGS UYGULAMALARI  

 

Y¿ksek verimli, yeni DNA dizileme teknolojilerinin (yeni nesil sistemler) ortaya ­ēkēĸē, molek¿ler 

tanēyē kolaylaĸtērmakla kalmamēĸ, tanēmlayabilme olasēlēĵēnē da artērmēĸtēr. NGS teknolojilerinde 

nadir hastalēklara neden olan gen varyantlarē belirlemek i­in ­eĸitli metotlar kullanēlmaktadēr. 

Bunlar arasēnda; gen panelleri, t¿m ekzom dizileme (WES), t¿m genom dizileme (WGS), 

transkriptom dizileme ve diĵer dizileme yaklaĸēmlarē bulunmaktadēr.  

 

NADĶR HASTALIKLARDA NGS UYGULAMALARI 

 

Hastalardaki Problemler:  

Ge­ veya yanlēĸ tanē, gereksiz invazif yºntemler, gereksiz cerrahi iĸlemler, gereksiz uzman 

kons¿ltasyonlarē, genetik tanē konulamamakta bundan dolayē herhangi bir tedavi de 

yapēlamamaktadēr. Hastanēn klinik incelemesinden sonra rutin laboratuvar testleri, görüntüleme 

tetkikleri ve genetik analizlerin yapēlmasē gerekmektedir. Eĵer incelenen gen/genlerle hastalēk 

arasēnda bir iliĸkili kurulamamēĸ, bu ve benzer yºntemlerle hastalēĵa tanē konulmamēĸ ise, bu 

durumda NGS teknolojilerinin kullanēlmasē ºnerilmektedir.  

 

Nadir hastalēklarda eĵer d¿ĸ¿n¿len aday genler varsa bu gen panelleri uygulanabilmektedir. O 

hastalēĵa neden olduĵu d¿ĸ¿n¿len gen bºlgelerinin tek bir analizde incelenebilmesi, ºzellikle tanē 

konamayan nadir hastalēk grubunda eĸ zamanlē binlerce gen bºlgesine bakēlabilmesine imkan 

sunmaktadēr. Dizilemeden sonra ham verilerin analizi diĵerlerine nazaran daha basittir.  

 

Genetik hastalēklarēn %85ôinin ekzonlarda meydana gelen farklēlēklardan kaynaklandēĵēnē 

gºstermiĸtir. Nadir hastalēklarēn tanēsēnda da ºncelikli olarak maliyetinin ucuz olmasē, etkileĸim 

aĵēnēn WGSôye gºre daha az kompleks olmasē ve veri analizlerinin daha kolay yapēlabilmesi 

nedeniyle günümüzde daha çok tercih edilmektedir.  

 

http://www.ncbi.nlm.nih.gov/omim)
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Özet: Yeni nesil dizileme (NGS) teknikleri yüzlerce aday gen, linkaj analizi ya da tüm ekzom 

sekanslama ­alēĸmalarēna olanak saĵlamēĸtēr. Analizler sonucunda ­ok sayēda varyasyon 

saptanabilmekte ancak bu varyasyonlarēn hastalēk nedeni olup olmadēĵē bilinememektedir. Ancak 

sonu­larēn deĵerlendirilmesi ­oĵu zaman ­ok kolay olmamaktadēr. En b¿y¿k sorun ise ¿lkemizin 

polimorfizm verilerinin hen¿z bilinmemesidir.  Bir­ok nadir hastalēkta saptanan yeni 

varyasyonlarēn mutasyon mu yoksa polimorfizm mi olduĵunun araĸtērēlmasē gerekmektedir. 
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The Stochastic Elements of Diseases and Human Genetic Architecture,   

Viruses: Vinera, Videre, Vincere 

 

Mahmut Cerkez Ergoren1,2 
1Near East University, Faculty of Medicine, Department of Medical Genetics, Nicosia, 99138, Cyprus 
2Near East University, Near East University Hospital, Diagnostic Laboratory of Medical Genetics, Nicosia, 

99138, Cyprus 

 

Approximately 5-8% of the human genome consists of viral origin sequences known as human 

endogenous retroviruses (HERVs). HERVs are a subclass of a vertically inherited mobile elements 

within the human genome called a transposon. However, HERVs are also known as non-infectious 

and defective genomic remnants of the retroviral replication cycle, lacking transposon function. 

They integrate into the nuclear genome of the host cell. They contribute to human genomic 

evolution over 60 million years. Cellular activities such as the transcriptional regulation of various 

cellular genes of Proviral Long Terminal Repeats (LTRs), retroviruses contribute to the life cycle 

and provide new cellular functions. Although the immune system is thought to prevent HERV-

mediated immune activation given HERV persistence in the host genome, HERVs modulate the 

host immune system and can be affected by them. In addition, HERV-expressed products have 

been implicated in modulating innate immune effectors, thus associated with inflammatory, 

autoimmune disorders, cancer, and many other diseases. It is also known that HERVs have a 

protective effect against exogenous infections. In this talk, the involvement of HERVs in innate 

immune responses and their contributing role in human diseases will be summarize from a broad 

perspective. 

 

Keywords: HERV, transposon, retrovirus, LTR 
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Next Generation Solutions in Diagnosis of Ciliopathy: From Functional Genomics to AI 

Based Approaches 

 

ķehime Gülsün TEMEL 

 

Cilia are organelles that protrude from the apical aspect of the cells. They can be either motile or 

immotile-sensory and play many distinct roles in human development. Defective cilia lead to a 

group of inherited, monogenic disorders referred as ciliopathies. Ciliopathies comprise a group of 

inherited, monogenic disorders arising from defective function or structure of cilia-centrosome 

complex. As the complex has a role in function of several tissue types in the body, ciliopathies 

can affect diverse organs in the body and include disorders such as Bardet-Biedl syndrome, 

polycystic kidney disease, Joubert syndrome and nephronophthisis. Several genes expressed in 

cilia, centrosome, basal body and mitotic spindle are identified causing ciliopathies and majority 

of those genes are highly conserved among species.  

 

The phenotypic outcomes of ciliary dysfunction in patients include cystic kidneys, polydactyly, 

obesity, hepatic dysfunction, and left-right asymmetry. CC2D1A (Coiled-Coil and C2 Domain-

Containing Protein 1A) is a protein that acts as a transcriptional repressor in the nucleus, a scaffold 

protein for the PI3K/PDK1/AKT pathway in the cytoplasm, and a regulator of spindle pole 

localization in the centrosomes. Pathogenic variants of CC2D1A are involved in intellectual 

disability and heterotaxy disorders, although the mechanism of cc2d1a in ciliogenesis/cilia 

function is not well understood. Using CRISPR/Cas9 technology, we generated a loOP-of-

function model in Xenopus tropicalis to understand the association between cc2d1a and 

ciliopathies. Here, we show that knockdown of cc2d1a results in cystic kidneys, abnormal heart 

looping, and loss of cilia in the left-right organizer and specific brain ventricular surface. We used 

optical coherence tomography imaging to examine cilia-driven cerebrospinal fluid (CSF) flow in 

the brain ventricles of mutant embryos and delineated defective CSF circulation. We also showed 

that these abnormal phenotypes are rescued by overexpression of wild-type human CC2D1A RNA 

but failed to rescue with the patient variant mRNA. These findings show that cc2d1a depletion 

leads to ciliopathy and suggest a link between intellectual disability and ciliary dysfunction. 

 

Artificial intelligence models using advanced computing tools can phenotypically identify 

overlapping disease models, such as ciliopathies, in research and diagnostic contexts. Large-scale 

integration of model organism and clinical trial data can provide a wealth of knowledge not 

available in individual sources and contextualize data back to these sources. In these terms, we 

aimed, with the machine learning platform we designed, ClioMD, we aim to design a program 

that is compatible with the HPO guideline and OMIM, which provides treatment and genetic 

counseling recommendations online in Turkish and English, enabling individuals affected by 

ciliopathies such as Joubert syndrome, Cornelia de Lange, Bardet Biedl, etc. to get a fast and 

accurate diagnosis.  

 

MATLAB is a multiple paradigm digital computing software (R2018a) and a fourth-generation 

programming language. MATLAB is a proprietary programming language developed by 

MathWorks and is a high-performance language for technical computing. It combines computing, 

visualization, and programming in an easy-to-use environment, where problems and solutions are 

expressed in familiar mathematical notations. In this study, the fuzzy logic-based artificial 

intelligence models were developed on this platform using Mamdaniôs fuzzy inference and 

Sugeno's inference methods. 

 

A total of nine fuzzy logic models were developed. The first of these is to enable it to predict nine 

different ciliopathy main diseases by using symptom regions as an input cluster. We defined 22 

different body areas where symptoms occur as input clusters. These are the abdomen, Blood and 
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blood-forming tissues, breast, cardiovascular system, ear, endocrine system, eye, growth, 

genitourinary system, immune system, integument, head, limbs, metabolism, musculature, neck, 

nervous system, prenatal develop, respiratory system, skeletal, throtic cavity & neoplasm. 

 

In the remaining eight models, specific genes were used as the input cluster to predict the sub-

disease of the main disease identified in the first model. These main diseases are Bardet-Biedl 

syndrome, Joubert syndrome, Senior-Loken syndrome, Polycystic Kidney Disease, Meckel 

syndrome, Nephronophthisis, Ciliary dyskinesia, and Orofaciodigital syndrome. 

 

After the AI models were trained, tests were run for each specific gene. When the related genes 

were introduced into the system, it was tested to whether it predicted the correct sub-disease. As 

a result, it has been determined that 9 artificial intelligence models work with a success rate of 

99.9% (Error rate = 0.01). 

 

 

Acknowledgement: The ciliopathy work is a collaborative work Which was done by Irmak 

Sakin, Gulten Tuncel, Angelina Haesoo Kim, Stephen Viviano, Sebiha Çevik, Ferhan Yenisert, 

Oktay Kaplan, Aslē Karaman Miray ¢akēroĵlu, Sukru S Oner, Mustafa Khokha, Sebnem Özemri 

Sag, Mahmut Cerkez Ergoren, Engin Deniz, ķehime G. Temel and MarmaRare GroupThe  

ClioMD work is also a collaborative work Which was done by Niyazi ķent¿rk, Ķlkem ¥zce 

¥z­elik, K¿bra Damla Erol, G¿lten Tuncel, ķehime G¿ls¿n Temel, Munis D¿ndar, Mahmut 

Çerkez Ergören. 
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Clinical and Regulatory Perspectives of Pharmacogenetics 

 

R. Arunkumar 

Vice Principal & Professor of Pharmacology, Chettinad Hospital and Research Institute, 

Chettinad Academy of Research and Education, Tamilnadu, India  

 

Pharmacogenomics is a broader term that encompasses all genes in the genome that may 

determine drug response. ICH E 15 defines it as the study of variations of DNA and RNA 

characteristics as related to drug response. Pharmacogenetics is the study and knowledge of genes 

determining drug metabolism and drug response. ICH E 15 defines it as a subset of 

pharmacogenomics (PGx) that deals with the study of variations in DNA sequence as related to 

drug response. However, the distinction between the two is arbitrary and both terms can be used 

interchangeably. Pharmacogenetics guides the adoption of highly personalized medicine. 

 

Genetic polymorphisms cause variations in the genetic sequence which can affect 

Pharmacokinetics and Pharmacodynamics. Many types of polymorphisms can lead to abnormal 

drug responses such as Single Nucleotide Polymorphisms (SNPs), sequence repeats, insertions, 

deletions, and recombination. These polymorphisms can alter the drug binding receptor structure, 

drug uptake or drug metabolism. Sometimes, such changes can also help to develop novel drugs 

in a few rare diseases. 

 

There are many drugs in the market that are useful in select populations based on pharmacogenetic 

principles. Tyrosine kinase inhibitors or respective monoclonal antibodies are used in breast 

cancer only in patients who are positive for human epidermal growth factor receptor (HER2). 

Ivacaftor, a drug useful in cystic fibrosis can be used only in patients who are having abnormal 

CFTR channels. For those who do not have a CFTR channel, this drug will not be active. 

 

Cytochrome P 450 enzymes are key enzymes responsible for the metabolism of many drugs. 

Genetic polymorphisms affecting these enzymes alter the drug exposure and drug response. The 

efficacy and safety of Anti-psychotic drugs, Anti epileptic drugs, AntiDepressants, Opioids, 

Clopidogrel, Warfarin, Statins, and antiviral drugs are affected when the CYP 450 enzymes are 

having polymorphisms. Commercial panels are available to test the susceptible individuals for 

genetic polymorphisms. 

 

The knowledge of Pharmacogenetics and variations in drug response is increasing. Regulatory 

agencies such as the US FDA have issued guidelines to develop drugs accordingly. The 

regulations highlight the objective of pharmacogenetic studies in drug development. The 

evaluations at early clinical trials shall give ideas about the metabolism profile of the individuals. 

The population will be classified into UM (ultra-rapid metabolizers), EM (extensive 

metabolizers), IM (intermediate metabolizers) and PM (poor metabolizers). The dosage can be 

adjusted to the specific population. The samples for genetic analysis in clinical development shall 

be kept confidentially and stored for 15 years. 

 

Overall, Pharmacogenetics is the first step toward personalized medicine. It is already in practice 

for breast cancer, pain, and neuropsychiatry domains. The future for Pharmacogenetics is 

promising.  
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Somatik Hedef Gen Panel Analizleri T¿mºr Mutasyon Y¿k¿ Artmēĸ Olan Hastalar i­in 

Bilgi Verici Olabilir mi?  

 

M. Cengiz Yakēcēer 

NPG Genetik Hastalēklar Deĵerlendirme Merkezi, Ataĸehir, Ķstanbul 

 

Solid doku kanserleri ­ok ­eĸitli t¿rleri olan, heterojen hastalēklardēr. Bu kanserleri, ortaya 

­ēktēklarē h¿cre t¿r¿ne (epitelyal, mezenkimal gibi), patolojik ºzelliklerine (lob¿ler, t¿b¿ler, 

med¿ller, papiller, veya m¿sinºz), invaze olup olmadēklarēna (invaziv veya non-invaziv), 

metastaz yeteneklerine gºre (lenf nodu negatif, pozitif, veya metastatik), ve ­eĸitli belirte­ 

proteinlerin (marker) ifadelerine (ER, ErbB2/Her2/Neu) gºre sēnēflandērēlmaktadērlar. 

 

Kanser araĸtērmalarē karsinogenez s¿recini ve fenotipik heterojenitenin altēnda yatan genetik ve 

epigenetik deĵiĸiklikleri daha iyi anlamamēza yardēmcē olmaktadēr.  

Östrojen reseptörü ifadesi, ErbB2/Her2/Neu onkogeni amplifikasyonu, Bcr-Abl translokasyonlarē 

gibi biyobelirte­ler ­ok uzun zamandan beri bilinmekte ve klinikte kullanēlmaktadēr.  

 

Genomik teknolojilerindeki geliĸmeler ve bunlarēn klinikte uygulanabilir hale gelmesi sayesinde 

kanser hastalēĵēnēn ve alt tiplerinin tanēsē, sēnēflandērēlmasē, prognozun belirlenmesi ve hedefe 

yºnelik tedavi se­imi kolaylaĸmēĸ ve kanser hastalēĵēnē daha iyi yºnetilebilir hale gelmiĸtir.  

 

Bu geliĸmeler sonucunda tekli bir­ok biyobelirte­ ile kanser tanēmlamasēnēn yanēnda g¿n¿m¿zde 

multigenik paneller ile kanser profilleme testleri de artēk rutin uygulamalar arasēna girmiĸtir.  

¥zellikle Akciĵer, metastatik meme, over ve prostat kanseri gibi  vakalarda klavuzlarda 

multigenik panellerin kullanēlmasē ºnerilmektedir. 

 

Son olarak da, multigenik panellerden çok daha geniĸ 300 ya da daha ­ok gen analiz ederek bu 

genlerdeki farklē t¿rden genetik; translokasyon, amplifikayon, delesyon ve nokta mutasyonlarē 

gibi ve genomik; mikrosatellit instabilitesi (MSI), LOH skoru ve tümör mutasyon yükü (TMB) 

gibi deĵiĸiklikleri saptayabilen kapsamlē genomik profilleme olarak adlandērēlan testler FDA gibi 

kurumlardan onay alarak ESMO, NCCN gibi klavuzlara girmeye baĸlamēĸtēr. 

 

Bununla birlikte bu testlere ulaĸēm hali hazērda g¿­ ve ­ok pahalēdēr. Biz laboratuvarēmēzda 

yukarēda sēnēflandērēlan hemen her t¿r molek¿ler testi ger­ekleĸtiren bir grup olarak 

gºzlemlerimize dayanarak BRCA1 ve BRCA2 gibi olduk­a limitli sayēda gen i­eren bir panelin 

bile ancak kapsamlē genomik profillemenin saĵladēĵē TMB, MSI ya da LOH skoru gibi genomik 

biyobelite­ler hakkēnda bilgi verici olabileceĵi hipotezini ileri s¿rmekteyiz.  

 

Bu sunumda dokudan BRCA1 ve BRCA2 analizi ile y¿ksek TMB ºngºrd¿ĵ¿m¿z iki over kanseri 

vakasēnēn genomik analiz sonu­larēnē tartēĸacaĵēz.  

 

Her iki vakada da somatik BRCA1 ve BRCA2 analizi sonucunda her iki gen de birden fazla 

somatik mutasyon bulunmasē nedeniyle TMBônin y¿ksek olabileceĵi d¿ĸ¿n¿lm¿ĸ, yapēlan gene 

aynē t¿mºr dokularēndan yapēlan TSO 500 HT solid t¿mºr analizinde TMB sērasēyla 552.60/MB 

ve 294.76/MB bulunmuĸtur (Bkz. Tablo). 

 

Vaka 1. 2018 yēlēnda metastatik over kanseri tanēsē almēĸ ve sērasēyla platin temelli kemoterapi ve 

PARP inhibitºr¿ sonrasēnda rek¿rrens nedeniyle imm¿n kontrol noktasē inhibitºr¿ tedavisine 

ge­ilmiĸ olup 4 yēldēr hastalēksēz ve metaztazsēz olarak aynē tedaviye devam edilmektedir.  

 

Vaka 2. 2022 yēlēnda over kanseri tanēsē almēĸ ve platin temelli kemoterapi ile tedavisi devam 

etmektedir. 
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 BRCA1/2 TMB/MSI 

Over Ca Vaka 1 BRCA1; c.2597G>A p.Arg866His   

BRCA2; c.6823G>T p.Glu2275* 

c.3337G>T p.Glu1113*  

c.6952C>T p.Arg2318*  

c.5857G>A p.Glu1953Lys 

c.3438A>C p.Glu1146Asp 

 

Total TMB: 552.60 

 

MSI:  % 32.41 

Percent Unstable Sites 

Over Ca Vaka 2 BRCA1; c.154C>A p.Leu52Ile    

          c.3778T>G p.Leu1260Val 

c.73C>T p.Pro25Ser    

BRCA2;  c.4876A>C p.Asn1626His 

c.8921T>G p.Ile2974Ser   

c.10151G>A p.Arg3384Gln 

 

Total TMB: 294.76 

 

MSI:  % 4.21 

Percent Unstable Sites 

 

Bu bulgulara gºre limitli somatik t¿mºr paneli sonu­larē analiz edilerek bu iki vaka için yüksek 

TMB varlēĵē ºngºr¿lebilmiĸtir. Bu ­alēĸmanēn sonucu vaka sayēsē arttērēlarak doĵrulanacak ve 

­alēĸma MSI ve LOH skoru ºngºr¿s¿ i­in geniĸletilecektir.  
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Mir -3179ôun Akciĵer Kanser Ķnvazyon ve Metastazēnē Baskēlama Mekanizmasē 

 

Hakan Akça 

Pamukkale ¦iversitesi Tēp Fak¿ltesi Tēbbi Genetik AD, Denizli 

 

Kodlanmayan gen ailesi sēnēfēnda yer alan Mikro RNAlar hedef aldēklarē genlerin mRNAlarēnē 

degrade ederek gen ifadesinin regülasyonunda ºnemli gºrev alērlar. ¢alēĸmalarēmēzda PI3K/AKT 

yolaĵē ile aktive edilen NFkBônin bir transkripsiyon faktºr¿ olarak MiRNA genlerinin 

transkripsiyonunu RNA Polimeraz aracēlēĵē ile reg¿le ederek Akciĵer kanseri invazyon ve 

metastazēnē kontrol edebileceĵini hipotez etmiĸtik. Bug¿ne kadar yaptēĵēmēz ­alēĸmalarda NFkB 

nin mikro RNA gen ifadesini arttērarak Akciĵer kanseri invazyonunu upreg¿le ettiĵini gºsterdik. 

Bu ­alēĸmamēzda ise NFkB nin Mir-3179 transkripsiyonunu down regule akciĵer kanseri 

hücrelerinin invazyonunu ve metastazēnē TAB1 genini hedef alarak baskēladēĵēnē Fare 

modellerinde gºstermiĸ bulunmaktayēz. Ķnvaziv olan NSCLC h¿cre dizsi A549 da Mir3179 un 

ekspresyonunun d¿ĸ¿k, non invaziv NSCLC h¿cre dizisi olan H23 de ise Mir-3179 un 

ekspresyonun ise yüksek olduĵunu RT-PCR ile gösterdik. Mir-3179 ifadesi d¿ĸ¿k ve invaziv 

karakterde olan A549 hücrelerinde Mir-3179 ifadesi retroviral ekspresyon vektºr¿ne klonlanmēĸ 

Mir-3179 i­eren plazmit ile arttērēldēĵēnda bu h¿crelerin invazyon ve metastaz yeteneklerini 

kaybettikleri, non invaziv karakterde olan ve Mir-3179 ifadesi yüksek olan H23 hücrelerinde ise 

Mir -3179 ifadesi Retroviral olarak susuturulduĵunda H23 h¿crelerinin invazyon ve metastaz 

yeteneklerinin artēĵē gºr¿lm¿ĸt¿r. Dolayēsē ile sonu­larēmēz NSCLC h¿crelerinde MiR-3179 un 

ifadesi reg¿le edilerek MiR3179 un hedefi olan TAB1 geni ¿zerinden akciĵer kanser invazyon ve 

metastazēnēn d¿zenlendiĵini a­ēk­a gºstermektedir.  

 

Bu konuĸmada sunulan veriler TUBĶTAK tarafēndan ve halen y¿r¿rl¿kte olan 119S413 nolu 1001 

ileri araĸtērma projesinden elde edilmiĸtir. Bu baĵlamda T¦BĶTAKôa verdiĵi destek i­in 

ĸ¿kranlarēmēzē sunarēz. 
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Cytogenetics to Cytogenomics 

 

Sibel Kantarci 

PhD, FACMG 

 

Standard cytogenetics and fluorescence in situ hybridization (FISH) are commonly used in 

detection of chromosomal abnormalities in constitutional and acquired disorders. However, 

chromosomal microarray (CMA) yields more genetic information for unbalanced structural 

abnormalities in individuals with unexplained developmental delay/intellectual disability 

(DD/ID), autism spectrum disorders (ASD), or multiple congenital anomalies (MCA). The 

diagnostic yield of CMA testing ranges from approximately 5% to 20% for patients with 

unexplained DD/ID, ASD, or MCA, significantly higher than that of G-banded karyotyping (~3%, 

excluding Down syndrome and other recognizable chromosomal syndromes). Single nucleotide 

polymorphism (SNP)-based CMA can also identify blocks of homozygosity (absence of 

homozygosity; AOH) and are suggestive of uniparental disomy (UPD) when these large blocks 

are restricted to a single chromosome. Because copy number variants (CNVs) are often found to 

be causative, CMA is recommended as a first-tier testing for many clinical indications. Although 

CMA provides information about CNVs and mosaicism, only chromosome analysis or FISH 

provides the chromosomal structural information associated with these copy number changes and 

identifies some cases of mosaicism not detected by CMA. Since CMA cannot detect balanced 

chromosomal rearrangements, it should not be ordered in phenotypically normal individuals with 

family history of chromosome rearrangements or in couples with multiple miscarriages.  

 

Though many recurrent CNVs (such as those flanked by segmental duplications) have been well-

characterized, most CNVs are unique, requiring further investigation to determine their potential 

clinical significance. Therefore, laboratories can be discordant in the interpretation of the same 

genomic variants. Interpretation standards were developed to help guide laboratories toward more 

consistent interpretations. The ACMG/ClinGen technical standards for the interpretation and 

reporting of constitutional CNVs (2020) build upon the previous ACMG version (2011) by 

introducing a semi-quantitative point-based scoring metric for CNV classification. The 

ACMG/ClinGen standards encourage the implementation of the 5-tier classification system 

widely used in sequence variant classification (pathogenic/likely pathogenic/uncertain 

significance/likely benign/benign); and recommends ñuncouplingò the evidence-based 

classification of a variant from its potential implications for a particular individual. 

 

Herein, five interesting cases were presented to demonstrate the clinical utility of combination of 

standard cytogenetics testing/FISH and SNP-based array studies. 

 

Case1: A 13-month-old male with a derivative chromosome 4 resulting from an unbalanced 

translocation involving chromosomes Yp (partial distal monosomy of Yp) and 4p (partial distal 

monosomy of 4p), resulting in Wolf-Hirschhorn syndrome (4p deletion) and XX male sex reversal 

(SRY positive). 

Case 2: A fetus with mosaic trisomy 18p and non-mosaic trisomy 18q resulting from whole-arm 

translocations of 18p;18p and 18q;18q with an additional copy of chromosome 18, resulting in 

unusual trisomy 18. 

Case 3: A 10-month-old female with a derivative chromosome 16 resulting from terminal deletion 

of 16p and terminal gain of 16q  

Case 4: A fetus with normal female (85%) and male with trisomy 13 (15%) findings. Molecular 

studies for maternal cell contamination (MCC) of the sample are consistent with a sample from a 

female fetus in multiple informative loci, suggesting chimerism or a normal female fetus with a 

vanishing male twin with trisomy 13. 
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Case 5: A 29month-old female with a 406 kb deletion of 22q11.2 ((LCR22-C to LCR22-D), as 

well as several discontinuous CNVs on chromosome 19. These discontinuous CNVs of the 

proximal long arm of chromosome 19 (gain-normal-gain-normal-deletion-normal-gain) suggest 

germline chromothripsis (chromosome catastrophe phenomenon; complex genomic 

rearrangements with two or more breakpoint junctions). 

 

In conclusion, each current standard-of care testing (chromosome/FISH/CMA) has certain 

limitations. Chromosome analysis has low resolution (>5-15 Mb), FISH is targeted, and CMA 

does not detect balanced structural variants (SVs) or decipher complex rearrangements in the 

genome. Optical genome mapping (OGM) is an emerging cytogenomics tool for a comprehensive 

analysis of genomic structural abnormalities. Recently, OGM has been shown to identify all 

classes of SNVs, including CNVs, balanced and unbalanced genomic rearrangements 

(translocations, inversions, and insertions), repeat expansions and contractions, and AOH in a 

single assay, therefore, it isa potential tier 1 cytogenomic testing platform at a high resolution for 

constitutional chromosome diagnosis. 
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Nºrodejeneratif Hastalēklarēn Genetiĵine G¿ncel Bakēĸ 

 

Timur Tuncalē 

Ankara ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē 

 

Nºrodejenerasyon, multifaktºryel, genetik, ­evresel ve endojen faktºrlerle iliĸkili olarak 

yaĸlanmaya ortaya ­ēkan bir durum olarak kabul edilir. Nºrodejeneratif hastalēklarēn 

etiyolojisinde genetik etkenler gerek monogenik kalētsal, gerekse biyolojik altyapēda yatkēnlēklar 

¿zerinden, aĵērlēklē bir ºnem taĸērlar. Bu hastalēk grubu ile ilgili lokuslarēn tanēmlanmasē patojenik 

mekanizmalarēn ve ilgili yolaklarēn daha iyi anlaĸēlmasēna yol a­mēĸtēr. B¿y¿k ºl­ekli araĸtērmalar 

yeni metodolojik ara­larla da birleĸince nºrodejeneratif hastalēklarēn genetik kurgusunun 

anlaĸēlmasē giriĸimleri de hēz kazanmēĸ olacaktēr.  

 

(Nºrodejeneratif hastalēk, Alzheimer hastalēĵē, Parkinson hastalēĵē)  

 

Bu sunum g¿ncel olarak nºrodejeneratif hastalēklarēn hem temel araĸtērmalar hem de klinik 

kapsamda genetik a­ēsēndan eriĸtiĵi bilgi ve deneyimleri, y¿ksek prevalanslarē ile yaygēn kitlesel 

saĵlēk etkilerinden dolayē, ºzellikle iki hastalēk grubu, Alzheimer ve Parkinson hastalēklarēna 

odaklanarak aktarmaktadēr. Her iki hastalēk i­in de kalētsal ve sporadik ayrēmēnē yaptēĵēmēzda aynē 

zamanda molek¿ler patogenez ile ilgili farklē nedenselliklerle de karĸēlaĸacaĵēmēzē d¿ĸ¿nebiliriz. 

Ancak bu farklē nedensellikler i­inde fonksiyon kaybēna yol a­an ubikitin-protesom-otofaji 

sistemi bozukluĵu, serbest radikal oluĸumu, mitokondriyal iĸlev kaybē, nºroenflamasyon ve sinir 

iletim bozukluklarē ile iliĸkili lokuslarēn olduĵunu ortaya koyan genom ºl­ekli iliĸkilendirme 

­alēĸmalarē (GWAS) araĸtērmacēlarēn ve klinik­ilerin konuya bakēĸlarēnē ºnemli ºl­¿de 

deĵiĸtirmiĸtir.    

  

Alzheimer hastalēĵēnda (AH) erken baĸlangē­lē ve ailesel formlarēn ºrt¿ĸ¿m¿ uzun s¿redir 

bilinmektedir. Amiloid öncüsü protein geni APP ve PSEN1, PSEN2 mutasyonlarē ile beyinde 

amiloid plak birikiminin patolojik fenotiplerin oluĸumundaki rol¿n¿n ortaya konmasē m¿mk¿n 

olmuĸtur. Pop¿lasyonda yaygēn olan ve hastalēk riskini arttēran, az sayēda da olsa bazē yatkēnlēk 

alelleri GWAS dºneminden ­ok ºnce etken faktºr olarak belirlenmiĸtir. Apolipoprotein E'yi 

kodlayan bir APOE varyantē bunlardan biridir. GWAS ­alēĸmalarēnēn yaygēnlaĸmasē ile kēsa 

s¿rede kronik nºronal enflamasyon iliĸkili olarak hastalēk riskini arttēran yeni aday varyant 

lokuslar tanēmlanmaya baĸlanmēĸtēr. Ancak populasyondaki bu yaygēn varyantlar hastalēĵēn 

kalētēlabiliriliĵinin ancak yarēsēnē a­ēklayabilmektedir. Sinaptik kayēplar AH oluĸumu ile en 

yakēndan ilgili nºrolojik deĵiĸikliktir.  Son yēllarda yapēlan t¿m genom ­alēĸmalarē sinaptik 

fonksiyon ve nºroplastisite ile ilkiĸkili nadir varyant genlerin ve iliĸkili yolaklarēn da bu hastalēĵēn 

etiyolojisinde ºnemli olduĵunu gºstermektedir.  

 

Genetik varyantlarēn Parkinson hastalēĵē (PH) riskine yaklaĸēk %25 katkēda bulunduĵu tahmin 

edilmektedir. Bu varyantlar, sēklēk ve risk a­ēsēndan farklēlēk gºsterir. Baĵlantē analizleri ile 

saptanmēĸ, SNCA, PARK7 ve PRKN gibi monogenik patojen varyantlar bu hastalēĵēn molek¿ler 

etiyolojisi i­in ilk ºrneklerdir. ¥te yandan, GWAS sonu­larē, k¿­¿k etkiler ile Parkinson riskini 

arttēran populasyonda yaygēn olan ­ok sayēda varyantēn saptanmasēnē saĵlamēĸtēr. Populasyon 

sēklēĵē ­ok y¿ksek olmamakla birlikte GBA ve LRRK2 gibi varyantlar hastalēk a­ēsēndan orta 

d¿zeyde risk oluĸturmaktadēr. Bu lokuslarēn farklē yolaklar ¿zerinden ancak etkileĸimli 

devinimleri karmaĸēk bir morbidite tablosuna neden olmaktadēr. Diĵer yandan PHôde MAPT 

lokusu, AH dahil baĸka nºrodejeneratif hastalēklarda da birikimi gºzlenen tau proteinini kodlar.  

PHôde g¿ncel ­alēĸmalar hastalēĵēn hem klinik hem mekanistik kompleks ºzelliĵini ­ºzmek i­in, 

i­ i­e ge­miĸ ­alēĸan molek¿ler aĵlarē saptamaya, yeni ila­ tasarēmlarēnē saĵlayacak kritik 

molek¿ler hedefleri belirlemeye yºnelmiĸtir.  
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Her iki hastalēk grubu i­in de gerek yatkēnlēk genleri gerekse monogenik mendelyen etkenlerin 

araĸtērēlmasēndan oluĸan verilerin, gen ontoloji ve iĸlevsel iliĸkili protein aĵlarē veritabanlarē 

aracēlē incelenmesi ile hastalēk modellemelerinde ve yeni tedavi hedeflerinin belirlenmesinde 

etkili olmasē bekleniyor.  

 

 

Current Perspectives of the Genetics of Neurodegeneative Diseases 

 

Neurodegeneration is considered to be related to multifactorial, genetic, environmental and 

endogenous factors related to aging. Genetic factors have a predominant importance in the 

etiology of neurodegenerative diseases, both through monogenic hereditary and biological 

predispositions. The identification of various loci associated with this group of diseases already 

helped the reveal the pathogenic mechanisms and related pathways. Large-scale studies combined 

with new methodological tools, can contribute to better understanding the genetic structure of 

neurodegenerative diseases. 

(Neurodegeneative Diseases, Alzheimerôs disease, Parkinsonôs disease) 
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Klinik Genomik Dizilemede Ķkincil Bulgulara Yaklaĸēm 

 

Esra Arslan Ateĸ 

 

Nadir hastalēklar (Rare / Orphan Diseases) toplumda tek tek deĵerlendirildiĵinde olduk­a nadir 

ancak birlikte deĵerlendirildiklerinde toplum saĵlēĵēnēn ºnemli bir problemi ve saĵlēk sisteminin 

ºnemli bir y¿k¿ olarak karĸēmēza ­ēkmaktadēr. Bu hastalēklarēn tanēsē i­in ve tedavisini 

yºnlendirmek, prognozu belirlemek amacēyla genetik testler yaygēn olarak kullanēlmaktadēr. ¢ok 

sayēda hastalēkla iliĸkili olabilecek zeka geriliĵi, epilepsi, b¿y¿me geliĸme geriliĵi, dismorfik 

ºzellikler gibi ºzg¿n olamayan bulgularēn kombinasyonlarē ĸeklinde karĸēmēza ­ēkan bir grup 

nadir hastalēkta tanēya yºnelik ºzg¿n bir genetik ­alēĸma yapmak m¿mk¿n olmamaktadēr. Bu 

durumlarda Klinik Ekzom Dizileme (CES), Tüm Ekzom Dizileme (WES) gibi yöntemler maliyet 

etkin yºntemler olarak kullanēlmaktadēr. Bu ­alēĸmalar esnasēnda hastanēn genetik test 

endikasyonu ile ilgisi olmayan ikincil bulgular olarak adlandērdēĵēmēz bir takēm genetik 

deĵiĸiklikler de insidental olarak saptanabilmektedir. Bu insidental bulgular hen¿z klinik bulgu 

vermemiĸ ve hayatē tehdit edici kliniĵe sebep olmasē beklenen hastalēklar olabileceĵi gibi, minºr 

klinik bulgularla ortaya ­ēkmasē beklenen hastalēklar veya ­ekinik ge­iĸli hastalēklar i­in 

taĸēyēcēlēk anlamēna da gelebilmektedir. Bu varyantlarēn raporlanmasēnda farklē ­alēĸma 

gruplarēnēn farklē gºr¿ĸleri olmakla bilikte The American College of Medical Genetics and 

Genomics (ACMG) yayēnladēĵē ­eĸitli rehberlerle bu hastalēklardan hayati tehlike 

oluĸturabilecek, ailede erken tanē ve takiple ºnlenebilecek mortalite morbiditeye sebep olan 

genetik deĵiĸikliklerin taranmasēnē ve raporlanmasēnē ºnermektedir. ACMG tarafēndan 2021ôde 

yayēmlanan son rehberde erken yaĸlarda kanser geliĸimi ile sonu­lanan kalētēmsal kanser 

sendromlarē, aort anevrizmasē gibi ciddi mortalite risk olan baĵ dokusu hastalēklarē, kardiyak ritim 

bozukluklarē ve ani kardiyak ºl¿mlerle iliĸkili kardiyak hastalēklar, ge­ baĸlangē­lē bazē metabolik 

hastalēklar ve malign hipertermiye yatkēnlēk ile iliĸkili 73 genin deĵerlendirilmesini ve 

patojenik/olasē patojenik varyantlarēn raporlanmasē ºnerilmektedir. Ancak bu durumun yaratacaĵē 

etik, sosyolojik ve ekonomik handikaplar olacaĵē a­ēktēr. Test ºncesi, test sonrasē etkin genetik 

danēĸma, detaylē aydēnlatēlmēĸ onam ve birey otonomosine saygē ­er­evesi i­inde saptanan 

varyasyonlarēn sebep olacaĵē klinik duruma uygun ĸekilde olgularēn klinik olarak 

deĵerlendirilmesi ve ailenin kaskad taramasē yapēlmasē kamu saĵlēĵē a­ēsēndan faydalē olacaktēr.   
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Nörodejeneratif Demanslarda Genetiĵin Rol¿ 

 

Ebru Erzurumluoĵlu Gºkalp 

Eskiĸehir Osmangazi ¦niversitesi, Tēp Fak¿ltesi, Tēbbi Genetik AD, Eskiĸehir 

 

Nºrodejeneratif demanslar, biliĸsel, davranēĸ ve hareket bozukluklarē, sēklēkla bu semptomlarēn 

birlikte gºr¿ld¿ĵ¿, klinik olarak heterojen, progresif bir hastalēk grubudur (1). Demanslarēn, 

Alzheimer hastalēĵē (AH) gibi bazē formlarē olduk­a sēk gºr¿lmesine raĵmen frontotemporal 

demans (FTD), vask¿ler demans gibi formlarē daha nadirdir. Son yēllarda nºrodejeneratif 

demanslarēn molek¿ler genetiĵinin anlaĸēlmasēnda ve ilgili patolojik proteinlerin belirlenmesinde 

önemli ilerlemeler kaydedilmiĸtir (2). 

 

Nºrodejeneratif demans vakalarēnēn sadece k¿­¿k bir alt grubu (% 5) otozomal dominant kalētēm 

paterni gºsterirken, ­oĵu vaka sporadiktir. Baĸlangē­ta, baĵlantē analizi gibi genetik yaklaĸēmlar 

kullanēlarak, ailesel ve genellikle erken baĸlangē­lē vakalarda yer alan genler belirlenmiĸ olsa da 

son ­alēĸmalarla birlikte ­ok sayēda yeni hastalēk iliĸkili gen tanēmlanmēĸtēr. Demanslarē, hem tek 

gen hastalēklarē hem de multifaktºriyel hastalēk grubunda incelemek m¿mk¿nd¿r. Alzehimer 

hastalēĵē (AH) her ikisi i­in de en iyi ºrneklerden biri olarak karĸēmēza ­ēkmaktadēr (1,3). Erken 

baĸlangē­lē AH (<65 yaĸ) t¿m vakalarēn yaklaĸēk %5'ini oluĸturmaktadēr. Bu vakalarēn %5-

10ônundan otozomal dominant kalētēm gºsteren APP, PSEN1 ve PSEN2 genlerindeki patojenik 

varyantlar sorumludur. Bu genlerdeki patojenik varyantlar, beyinde amiloid beta (Aɓ) yolunu 

bozarak amiloid plaklar olarak adlandērēlan yapēlarēn oluĸmasēnē tetiklemektedir. Ge­ baĸlangē­lē 

AH (>65 yaĸ) ise ­oklu yatkēnlēk genlerini i­eren multifaktºriyel, poligenik bir bozukluk olarak 

kabul edilir (4). Son yēllarda b¿y¿k genom asosiasyon ­alēĸmalarēnda nºral-baĵēĸēklēk sistemi 

(CLU, CR1, ABCA7, EPHA1, CD33, INPP5D, TREM2, HLA kompleksi), sinaptik fonksiyon 

(PICALM, BIN1, EPHA1, CD2AP, MEF2C, PTK2B, AKAP9), endositoz (PICALM, BIN1, 

EPHA1, CD33, CD2AP, SORL1, RIN3) ve lipid metabolizmasē (APOE, CLU, ABCA7, PLD3) 

¿zerinde etkisi olan genler de dahil olmak ¿zere yetmiĸten fazla risk lokusu tanēmlanmēĸtēr (5,6). 

APOE Ů4 genotipi AH i­in en iyi bilinen risk faktºr¿d¿r. APOE Ů4'¿n heterozigot formlarē, AH 

geliĸtirme riskinde 2 ila 3 katlēk bir artēĸ saĵlarken, homozigot formda APOE Ů3 taĸēyēcēlarēna 

kēyasla 15 kata kadar bir artēĸ gºzlenmektedir (7). 

 

T¿m demanslarēn %15-20'sini oluĸturan Frontotemporal demans (FTD); kiĸilik, davranēĸ ve/veya 

dil iĸlev bozukluĵu ile karakterize, 65 yaĸ altē en yaygēn ikinci presenil demans tipidir. G¿­l¿ bir 

genetik komponente sahip olan FTD'nin yaklaĸēk %30'u aileseldir ve yaklaĸēk %10'u net bir 

otozomal dominant kalētēm paterni gºsterir (4). Aday genlerin belirlenmesine yönelik 

­alēĸmalarda bug¿ne kadar bir­ok gen familyal/sporodik FTD ve FTD-ALS ile iliĸkilendirilmiĸtir. 

Familyal FTD olgularēnēn yaklaĸēk %50ô sinden MAPT, GRN, ve C9orf72 genleri sorumludur. 

Ancak T¿rkiyeôde dahil olmak ¿zere farklē Asya pop¿lasyonlarēnda daha d¿ĸ¿k frekanslar rapor 

edilmiĸtir (8). Bu genlerin yanē sēra CHMP2B, FUS, VCP, SQSTM1, OPTN, UBQLN2 ve 

TBK1ôde dahil olmak ¿zere diĵer genlerdeki deĵiĸiklikler t¿m FTD vakalarēnēn yaklaĸēk % 1-5' 

inde gözlenmektedir (2). Bununla birlikte FTD i­in bazē risk faktºrleri de tanēmlanmēĸtēr. 

Özellikle TMEM106B, RAB38 ve CTSC genlerindeki bazē SNPôlerin hastalēĵēn baĸlangē­ yaĸē ve 

klinik ĸiddetini etkilediĵine dair veriler mevcuttur (9).  

 

Vasküler demans (VaD); kognitif bozukluĵa yol a­an bir grup serebrovask¿ler hastalēĵē i­ine alan 

ĸemsiye bir terimdir. VaD'ēn ailesel formlarē tipik olarak monogenik iken sporadik formlar ­eĸitli 

risk faktºrleri tarafēndan mod¿le edilmektedir. NOTCH3 patojenik varyantlarēnēn neden olduĵu 

CADASIL ve HTRA1 genindeki biallelik patojenik varyantlarēn neden olduĵu CARASIL en 

bilinen monogenik VaD t¿rleridir. Lewy body demans (DLB); Parkinson hastalēĵē ve Alzheimer 

hastalēĵē ile klinik, patolojik ve genetik ºzellikleri paylaĸan nºrodejeneratif bir hastalēktēr.  
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Yapēlan ­alēĸmalar da bazē genetik faktºrler tanēmlanmasēna raĵmen DLB genetiĵine iliĸkin 

veriler hala sēnērlēdēr (10). 

 

Yeni teknolojilerin geliĸmesi ile birlikte hem genetik hem de epigenetik faktºrlerin demans 

geliĸimi ve prognozundaki etkisine dair bilgiler artmaktadēr. Bu bilgilerle birlikte hastalēĵēn 

patogenezinin aydēnlatēlmasē, hedef tedavi stratejilerinin geliĸtirmesi ve yeni biyobelirte­lerin 

tespit edilmesi adēna olduk­a b¿y¿k yol kat edilmiĸtir. G¿ncel verilerle birlikte demans genetiĵi 

üzerindeki bilgilerimiz artmaya devam etmektedir. 
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Konjenital Kalp Hastalēklarēna Genetik Yaklaĸēm  

 

Sinem Kocagil 

 

Konjenital kalp hastalēklarē (KKH) toplumda en sēk gºr¿len konjenital malformasyonlar olup, s¿t 

­ocuklarēnda % 0.1-0.4, eriĸkinlik dºneminde ise %0.6 sēklēkta izlenmektedir. Toplumlar arasēnda 

deĵiĸkenlik gºstermekle birlikte her yēl yaklaĸēk 1.35 milyon yeni hastanēn hayata geldiĵi 

bilinmektedir 1. Konjenital malformasyonlar nedenli ºl¿mlerin ise yaklaĸēk %24ô¿n¿ oluĸturuyor 

olmasē gerek­esi ile toplumda mortalite ve morbiditenin ºnemli nedenleri arasēnda sayēlmaktadēr 
2.  

 

Kardiyovask¿ler sistem, embriyonik dºnemde fonksiyon gºstermeye baĸlayan ilk sistemdir. 

Geliĸmekte olan embriyoda ¿­¿nc¿ hafta i­erisinde kardiyogenez baĸlar 3.  

 

KKHôlarē geliĸimsel, epidemiyolojik ve klinik bazlē sēnēflandērmalar altēnda incelemek 

m¿mk¿nd¿r. Klinik bazlē sēnēflamalarda saĵkalēm, prognoz ve komplikasyon sēklēklarēna gºre 

basit, orta, kompleks KKHôlar olarak alt gruplara ayrēlmaktadērlar. Klinik genetik ºzelinde ise 

sendromik ve non-sendromik KKHôlar olarak iki alt grupta inceleme yapēlmaktadēr. Sendromik 

KKHôlar ekstrakardiyak malformasyonlarēn ve/veya nºrogeliĸimsel bozukluĵun eĸlik ettiĵi, non-

sendromik KKHôlar ise izole kardiyak defektlerin izlendiĵi gruptur. Non-sendromik KKHôlar t¿m 

olgularēn yaklaĸēk %80ôini, sendromik olgular ise %20ôsini oluĸturmaktadēr 4.  

 

Konjenital kalp hastalēklarē multifaktºriyel kalētēmēn izlendiĵi heterojen bir hastalēk grubudur.  

Etiyolojide genetik ve genetik dēĸē nedenler yer almaktadēr. Bilinen t¿m genetik nedenler, 

KKHôlarēnēn yalnēzca yaklaĸēk %20-25ôlik kēsmēnē a­ēklayabilmektedir. Genetik nedenlerden 

kaynaklē olarak izlenen KKHôlarēn %25-40ôēnda diĵer konjenital malformasyonlar ve 

sendromlarēn da eĸlik ettiĵi bilinmektedir 5. Konvansiyonel sitogenetik analizlerle saptanabilecek 

kromozomal aberasyonlarēn, konjenital kalp hastalēklarēnēn genetik etiyolojisinin %10-12ôlik 

kēsmēnē oluĸturduĵu, 22q11.2 delesyon sendromu, Williams sendromu gibi submikroskobik 

kromozomal aberasyonlarēn ise KKH genetik etiyolojisinin %3-20ôlik kēsmēnē oluĸturduĵu 

bilinmektedir. Alagille sendromu, Noonan sendromu, Kabuki sendromu, Holt-Oram sendromu, 

Sotos sendromu gibi monogenik hastalēklarēn ise konjenital kalp hastalēklarēnēn genetik 

etiyolojisinin % 3-5ôlik kēsmēndan sorumlu olduĵu bilinmektedir. Non-sendromik konjenital kalp 

hastalēklarē i­in g¿ncel literat¿rde olgularēn yaklaĸēk %20-25ôlik kēsmēnēn genetik etiyopatogenezi 

aydēnlatēlabildiĵi bildirilmiĸtir 6. DNA linkaj analizleri, GWAS ­alēĸmalarē sayesinde hastalēk 

yatkēnlēk lokuslarē ve alelleri tanēmlanmēĸtēr. Yeni nesil dizileme yºntemlerinin geliĸmesi ile 

birlikte de; t¿m ekzom/genom veya hastalēk spesifik gen panelleri kullanēlarak hedefe yºnelik 

analizler yapēlmakta ve KKHônēn olasē Mendelyen kalētēmēndan sorumlu genlerdeki patojenik 

varyantlar tanēmlanabilmektedir 7. Anabilim dalēmēzda da bu alanda yaptēĵēmēz bir ­alēĸmada 

transkripsiyon faktºrleri ve kardiyak yapēsal proteinleri kodlayan genleri yeni nesil dizi analizi 

yºntemi ile deĵerlendirdiĵimizde patojenik/olasē patojenik herhangi bir varyant saptanmamēĸ 

olup hastalēk iliĸkili olabileceĵi d¿ĸ¿n¿len klinik ºnemi bilinmeyen deĵiĸimlere rastlanēlmēĸtēr8. 

Son yēllarda ger­ekleĸtirilen ekspresyon analizleri ve fonksiyonel ­alēĸmalar sayesinde de 

kompleks bir hastalēk grubu olan KKH etiyopatogenezinin aydēnlatēlmasēnda ºnemli geliĸmeler 

saĵlanmēĸtēr9.   
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Molecular Pathways Involved in Primary Lymphedema 

 

Gabriele Bonetti, MAGI'S LAB, Rovereto, Trento, Italy.  

 

Background: In this study, we aim at assessing to which extent the current genetic tests detect 

genetic variants of lymphedema, and at identifying the major molecular pathways that underlie 

this rather unknown disease.  

 

Methods: We recruited 147 individuals with clinical diagnosis of primary lymphedema and used 

established genetic tests in their blood or saliva specimen. Moreover, we built molecular pathways 

diagrams based on a literature analysis (OMIM, Kegg, PubMed, Scopus) of candidate and 

diagnostic genes.  

 

Results: While only 11 of the patients were positive, other probands were either negative (63) or 

inconclusive (73). The PI3K/AKT and the RAS/MAPK pathways emerged as primary candidates 

as responsible for lymphedema pathogenesis, while the Rho/ROCK pathway appeared less 

critical. 

 

Conclusions: The low efficacy of genetic tests called for greater insight into the underlying 

mechanisms to increase accuracy. The results of this study suggest the most important pathways 

involved in the pathogenesis of lymphedema and outline the most promising diagnostic and 

candidate genes to diagnose this disease. 
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Study of The Effects of Natural Molecules in Vitro and at The Bioinformatic Level 

 

Kristjana Dhuli, MAGIôS LAB, Rovereto (TN), Italy. 

 

Background: Hydroxytyrosol (HT) is a natural compound that can be found in olive leaves and 

oil. Due to its bioavailability, chemical properties and easy formulation along with its lack of 

toxicity, HT is considered an excellent food supplement by the nutraceutical and food industries. 

HT may have cardioprotective, antiatherogenic, antiviral, antibacterial, anticarcinogenic, 

neuroprotective and anti-obesity effects. Till now we have published several studies regarding HT 

and its great pharmacological potential. The main goal of our new project is to study in vitro the 

anti-obesity effects of HT alone or in combination with other natural molecules. Secondary goal 

is to study the correlation of the phenotype of sarcopenia (obesity, associated with loss of muscle 

mass and strength) with the genotype. Finally, we are going to study the effect of HT in a dietary 

supplement in a group of individuals previously recruited in the project. 

Methods: To date, we have the results from the in vitro experiments conducted previously on 

Vero E6 cells, Caco2 and human fibroblast cell lines. From this cell lines was extracted RNA for 

RT-qPCR analysis in order to evaluate the role of HT in genes expression. Furthermore, for the 

study in humans, we have collected biological material (saliva and blood spot) from 292 subjects 

in collaboration with the University of Sports of Tirana. To all the subjects enrolled in this project 

took the anthropometric measurements, did the bioelectrical impedance analysis, measured the 

cardio-respiratory parameters, and performed two questionnaires; one for the assessment of 

nutritional intake and the other for the assessment of physical activity. The saliva serves for the 

DNA extraction in order to perform NGS analysis of a panel including 730 SNPs and the blood 

spot is necessary for the metabolomics study. 

Results: Previous results from in vitro experiments showed the antiviral and antioxidant effects 

of HT. Regarding its effects against the adipogenesis, the study is ongoing. Referring to all the 

parameters that we have measured, the subjects are subdivided in 3 categories where 206 are 

normotrophic, 57 sarcopenic-obesity and 26 hypertrophic. We are also continuing with the study 

of genetic indicators of the body composition normalized for the physical activity and caloric 

intake. 

Conclusions:  After performing the genetic analysis and elaborate the data collected from 292 

subjects via bioinformatics tools, among the normotrophic/sarcopenic subjects, a subgroup of 

subjects will be isolated at a later stage, and they will have to take a supplement containing HT 

and will have to do physical training for a given period of time. 
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Metabolomics of Anorexia and Study of Essential Amino Acids in Appetite  

 

Kevin Donato, MAGI-Euregio, Bolzano (BZ), Italy.  

 

Background: Anorexia nervosa (AN) is a serious eating disorder that mainly affects female 

adolescents. Despite its relatively low prevalence rates (1% in females and 0.3% in males), AN 

has high health and social costs. Although AN is being considered predominantly a mental 

disorder, several indications point to a biochemical basis of this disease. Indeed, it is being 

recognized that the etiology of AN is at least in part determined by genetic factors (genetics is 

associated with 50-74% of the risk of developing AN) and may be influenced by environmental 

factors. The main objective of this study is to further address the underlying molecular 

mechanisms and to identify the involved genes and biomarkers in order to focus possible 

therapeutic strategies. 

 

Methods: To date, six months after the start of the project, we have recruited 26 female patients 

with AN and 3 healthy control and collect clinical data and biological samples (blood, saliva and 

hair). We are now developing an NGS gene panel including 162 genes and a metabolomic panel 

containing 87 molecules (amino acids, steroids, lipids, molecules involved in dysbiosis and 

oxidative stress) and more than 5000 toxins. 

 

Results: In our first analysis, we found potentially deleterious variants in 2 genes (PDE11A and 

SLC25A13) associated with syndromic forms of AN and predicted deleterious variants in the 

following 12 genes: CD36, CACNA1C, DRD4, EPHX2, ESR1, GRIN2A, GRIN3B, LRP2, NPY4R, 

PTGS2, PTPN22 and SGPP2. Regarding metabolomics analysis is now on going and we are 

elaborating our data in order to start a bioinformatic and statistical analysis.  

 

Conclusions: Up to now, the findings obtained are useful to launch the basis of a test important 

to identify the molecular mechanisms underlying AN. This test, followed by a pathway analysis, 

should integrate genomic and metabolomic data to investigate genes and biomarkers involved in 

AN. Based on the results obtained after the validation of the multiomic test, it will be possible to 

develop a dietary supplement.  
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[OP-01] 

 

The Phenotypic Effect of X;Autosome Balanced Chromosomal Translocations: A Case 

with Premature Ovarian Failure and Familial t(X;9)(q22;q34) 

 

Asmaa Abuaisha1, Murat Kaya2, Ilknur Suer2, Kivanc Cefle2,  

Sukru Palanduz2, Sukru Ozturk2 

1Istanbul University, Institute of Graduate Studies in Health Sciences, Department of Genetics, 

Istanbul/ Türkiye 

2Istanbul University, Istanbul Faculty of Medicine, Department of Internal Medicine, Division of 

Medical Genetics, Istanbul/Türkiye 

Abstract:  

Background: Premature ovarian failure (POF) affects around 1% of women who lose ovarian 

function before the age of forty. POF is caused by a variety of factors, including fragile X 

permutations, various numerical and structural chromosomal abnormalities, autoimmune 

diseases, and rare syndromes, however the etiology of POF is unclear in the majority of cases. X 

chromosome inactivation can lead to early menopause and various reproductive problems in 

women with balanced or unbalanced X;autosome translocations. Unbalanced X;autosome 

chromosomal translocations are rare chromosomal abnormalities with broad clinical diversity, 

since the X chromosome imbalance is being minimized by a favorable X chromosome inactivation 

pattern. In most cases, this compensatory mechanism is insufficient, and patients present 

syndromic clinical features. A 30-years-old female referred to our Medical Genetics Department 

at Istanbul Faculty of Medicine Hospital with POF. Her mother had early menopause at the age 

of 35 and her sister has a mild intellectual disability. The patient is not married, has no children 

and has no known disease. She had gotten her first menstruation at the age of 13, later at the age 

of 20 she had unregulated menstruation, and at the age of 22 she has got amenorrhea. 

 

Methods: TSH, Estradiol, Prolactin, LH, FSH hormone tests were requested and chromosome 

analysis was performed with patient's peripheral blood lymphocytes by using the standard 

cytogenetic GTG banding technique. Also, FMR1 gene mutation analysis were performed for the 

patient. Afterward, chromosome analysis was performed for the patient's mother, father and sister. 

 

Results: The result of patient's hormone tests were TSH: 1.5 mIU/mL, Estradiol: 15.27 pg/mL, 

Prolactin: 21.52 ng/mL, LH: 40.12 IU/mL and FSH 90.44 mIU/mL. Patient's karyotype is 

46,X,t(X;9)(q22;q34); her mother has a similar clinical presentation with the same chromosomal 

defect; and her sister with mild intellectual disability who is a der(Xq) carrier. The 

trinucleotide CGG repeat in the 5ǋ-untranslated region of FMR1 gene is 22/36 (Normal/Normal) 

for the patient. 

 

Conclusion: Various translocations that occur in the Xq critical region are thought to cause POF. 

It has been suggested that as a result of translocation, X chromosome meiotic pairing may be 

disrupted, resulting in oocyte loss. The disruption of the structure of one of the genes required for 

normal ovarian function as a result of translocation is another hypothesis put forward in this 

regard. We believe that our study is instructive and useful since it emphasizes that some anomalies 

which appear to be cytogenetically balanced may be unbalanced at the molecular level, shows 

some issues of balanced chromosomal abnormalities in real life, and demonstrates the importance 

of X chromosome inactivation mechanism in X;autosome chromosomal translocations.  

Keywords: Premature Ovarian Failure (POF), X;Autosome Chromosomal Translocations, X 

Chromosome Inactivation. 
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X;Otozom Dengeli Kromozomal Translokasyonlarēn Fenotipe Etkisi: Premat¿r Ovaryen 

Yetmezlik ¥yk¿s¿ Olan ve Ailesel t(X;9)(q22;q34) Taĸēyan Bir Olgu 

 

Asmaa Abuaisha1, Murat Kaya2, Ķlknur Suer2, Kēvan­ Çefle2,  

ķ¿kr¿ Palanduz2, ķ¿kr¿ ¥zt¿rk2 

1Ķstanbul ¦niversitesi, Saĵlēk Bilimleri Enstit¿s¿, Genetik Anabilim Dalē, Ķstanbul/ T¿rkiye 

2Ķstanbul ¦niversitesi, Ķstanbul Tēp Fak¿ltesi, Ķ­ Hastalēklarē Anabilim Dalē, Tēbbi Genetik Bilim 

Dalē, Ķstanbul/ T¿rkiye 

 

Özet 

Giriĸ: Premat¿r ovaryen yetmezlik (POF), kērk yaĸēndan ºnce yumurtalēk fonksiyonunu kaybeden 

kadēnlarēn yaklaĸēk %1'ini etkilemektedir. POF oluĸumunda; frajil X premutasyonlarē, ­eĸitli 

sayēsal ve yapēsal kromozomal anomaliler, otoimm¿n hastalēklar ve nadir sendromlar gibi 

faktºrler rol oynayabilmektedir. Buna raĵmen vakalarēn ­oĵunda POF etiyolojisi belirsizdir. 

Dengeli veya dengesiz X;otozom translokasyonu taĸēyēcēsē kadēnlarda X inaktivasyonu erken 

menopoza ve ­eĸitli ¿reme sorunlarēna yol a­abilmektedir. X; otozom translokasyonlarē nadir 

gºr¿len kromozom anomalilereindendir ve dengesiz X;otozom kromozomal translokasyonlarē 

durumunda klinik tablonun aĵēr olmasē se­ici X inaktivasyon mekanizmasē sayesinde minimize 

edilmektedir. Bununla birlikte bu telafi edici mekanizma yetersiz olabilmekte ve hastalarēn ºnemli 

bir kēsmēnda ­eĸitli klinik bulgular ortaya ­ēkabilmektedir. Bu ­alēĸmada 30 yaĸēnda olan ve POF 

tanēsē ile Ķstanbul Tēp Fak¿ltesi Hastanesi Ķ­ Hastalēklarē A.D. Tēbbi Genetik B.D.'na baĸvuran 

vaka sunulmuĸtur.  Olgu evli deĵilde ve ­ocuĵu da yoktu. Olgunun bilinen ek bir hastalēĵē da 

yoktu. Olgu Ķlk adetini 13 yaĸēnda gºrm¿ĸ, daha sonra 20 yaĸēnda d¿zensiz adet gºrm¿ĸ ve 22 

yaĸēnda adet gºrmemiĸ. Olgunun annesi de olgu gibi erken menopoza girmiĸ (35 yaĸ) ve olgu 

hafif d¿zeyde zihinsel engeli bulunan bir kēz kardeĸe sahipti. 

 

Yöntemler: Olgudan TSH, Estradiol, Prolaktin, LH, FSH hormon testleri istendi ve standart 

sitogenetik GTG bantlama tekniĵi kullanēlarak hastanēn periferik kan lenfositleri ile kromozom 

analizi yapēldē. Ayrēca olgunun FMR1 gen mutasyon analizi yapēldē. Daha sonra olgunun anne, 

baba ve kēz kardeĸine kromozom analizi yapēldē. 

Bulgular: Hastanēn hormon testleri sonucu TSH: 1.5 mIU/mL, Estradiol: 15.27 pg/mL, Prolaktin: 

21.52 ng/mL, LH: 40.12 IU/mL ve FSH 90.44 mIU/mL idi. Hastanēn karyotip sonucu 

46,X,t(X;9)(q22;q34) ĸeklindeydi. Olgu ile benzer bir klinik tabloya sahip olan annede de aynē 

kromozom anomalisi tespit edildi. Olgunun hafif d¿zeyde zihinsel engelli kēz kardeĸinin karyotip 

analizinde der (Xq) taĸēyēcēsē olduĵu belirlendi. Olgunun babasēnēn normal karyotip yapēsēna sahip 

olduĵu ve olgunun FMR1 gen analiz sonucunun ise normal olduĵu tespit edildi. 

 

Sonuç: Xq kritik bºlgesinde meydana gelen ­eĸitli translokasyonlarēn POF'a neden olabileceĵi 

d¿ĸ¿n¿lmektedir. Translokasyon neticesinde, X kromozomu mayotik eĸleĸmesi bozularak oosit 

kaybēna yol a­abileceĵi ileri s¿r¿lmektedir. Translokasyon neticesinde normal yumurtalēk 

fonksiyonu i­in gerekli genlerden birinin yapēsēnēn bozulmasē bu konuda ºne s¿r¿len bir diĵer 

hipotezdir. ¢alēĸmamēz, sitogenetik olarak dengeli gibi gºr¿nen bazē anomalilerin molek¿ler 

d¿zeyde dengesiz olabileceĵini vurgulamasē, dengeli kromozom anomalileri sonucunda oluĸan 

dengesiz ürünlerin klinikteki etikilerini gerçek hayatta göstermesi, ve X kromozomu inaktivasyon 

mekanizmasēnēn yaĸamdaki ºneminin vurgulanmasē a­ēlarēndan ºĵretici olduĵunu d¿ĸ¿n¿yoruz. 

 

Anahtar Kelimeler : Prematür Ovaryen Yetmezlik (POF), X;Otozom Kromozomal 

Translokasyonlarē, X Kromozomu Ķnaktivasyonu. 
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[OP-02] 

 

Tekrarlayan Gebelik Kaybē ¥yk¿s¿ Olan Hastalarda Hedefli Yeni Nesil Dizi Analizinin 

Klinik Tanē ve Tedaviye Katkēsē Var mē? 

Fulya D¿ĸenkalkan, Sinem Yal­ēntepe, Hakan G¿rkan 

Trakya ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē. 

Giriĸ  

¦reme ­aĵēndaki kadēnlarēn yaklaĸēk %20ôsinin bir, %5ôinin ise iki ya da daha fazla sayēda 

kendiliĵinden d¿ĸ¿k yaptēĵē bildirilmiĸtir. Gebelik kaybēnēn ardēĸēk olarak meydana gelen iki ya 

da daha fazla sayēda gebeliĵin istemsiz olarak 20. haftadan ºnce ve 500 gramēn altēnda embriyo 

veya fet¿s¿n bir kēsmēnēn veya tamamēnēn uterin boĸluktan dēĸarē atēlarak sonlanmasē durumu 

ñtekrarlayan gebelik kaybē (TGK)ò olarak tanēmlanmaktadēr.  

Gereç ve Yöntem 

¢alēĸmamēzda en az ¿­ kuĸaktēr Trakya bºlgesinde yaĸayan, sayēsal ve yapēsal kromozom 

anomalisi ve kalētsal trombofili panelinde Faktºr II (Protrombin) ve Faktºr V Leiden varyantē 

olmayan, 20. gebelik haftasēndan ºnceden az ardēĸēk iki gebelik kaybē ºyk¿s¿ bulunan kadēn 

hastalarda, ºzg¿n tasarlanmēĸ ­oklu gen paneli (38 gen)  kullanēlarak yeni nesil dizi analizi (NGS) 

teknolojisiyle genetik etiyolojinin araĸtērēlmasēdēr. ¢alēĸmaya Trakya ¦niversitesi Saĵlēk 

Araĸtērma ve Uygulama Merkezi Tēbbi Genetik Anabilim Dalē Genetik Hastalēklar Deĵerlendirme 

Merkezine TGK öyküsü ile yönlendirilen 16 hasta dahil edildi.  

Bulgular  

¢alēĸmamēzda 16 hastanēn 15óinde (% 93.75) 15 farklē gende 31 varyant saptandē. ACMG-2015 

kriterlerine gºre 7 patojenik, 7 muhtemel patojenik, 17ôsi klinik ºnemi belirsiz varyant olarak 

deĵerlendirildi.   

Sonuç 

¥zg¿n tasarlanmēĸ gen paneli ile nedeni a­ēklanamayan TGK ºyk¿s¿ne sahip 16 hastamēzēn 

6ôsēnda tespit edilen varyasyon, hastanēn fenotipi ile uyumlu olarak saptandē. Bu sonu­lara gºre, 

TGK etiyolojisinde ºzg¿n tasarlanmēĸ gen panelinin klinik tanēya katkē oranē % 37,5ótir.  

Sonu­ olarak, hedefe yºnelik tasarlanmēĸ ­oklu gen panelinin ºrneklem b¿y¿kl¿ĵ¿n¿n arttērēlarak 

NGS yºntemi ile ­alēĸēlmasēnēn klinik tanēya ºnemli katkēlar saĵlayacaĵē ºngºr¿s¿ndeyiz. 

 

Anahtar sözcükler: Tekrarlayan gebelik kaybē, yeni nesil dizi analizi, ACMG, trombofili 
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Does Targeted Next Generation Sequence Analysis Contribute to Clinical Diagnosis and 

Treatment in Patients with a History of Recurrent Pregnancy Loss? 

Fulya D¿ĸenkalkan, Sinem Yal­ēntepe, Hakan G¿rkan 

Trakya University Faculty of Medicine, Department of Medical Genetics. 

 

Introduction  

It has been reported that approximately 20% of women of reproductive age have one miscarriage 

and 5% have two or more spontaneous abortions. Recurrent pregnancy loss (RPL) is defined as 

the involuntary termination of two or more consecutive pregnancies before the 20th week and by 

expelling a part or all of the embryo or fetus below 500 g from the uterine cavity. 

 

 

 

Materials and Methods 

In our study, in female patients living in the Trakya region for at least three generations, with 

numerical and structural chromosomal anomaly, and without Factor II (Prothrombin) and Factor 

V Leiden variants in the hereditary thrombophilia panel, and with a history of two consecutive 

miscarriages before the 20th gestational week, a uniquely designed multi-gene panel was used. It 

is the investigation of genetic etiology with next generation sequencing (NGS) technology using 

(38 genes). Sixteen patients referred to Trakya University Health Research and Application 

Center, Department of Medical Genetics, Genetic Diseases Evaluation Center with a history of 

RPL were included in the study. 

 

Results 

In our study, 31 variants in 15 different genes were detected in 15 of 16 patients (93.75%). 

According to the ACMG-2015 criteria, 7 pathogenic variants, 7 probable pathogenic variants, and 

17 variants of uncertain clinical significance were evaluated. 

 

Conclusion 

The variation detected in 6 of our 16 patients with a history of unexplained RPL with a uniquely 

designed gene panel was found to be consistent with the patient's phenotype. According to these 

results, the contribution rate of the uniquely designed gene panel in the etiology of RPL to clinical 

diagnosis is 37.5%. 

As a result, we predict that working with NGS method by increasing the sample size of the 

targeted multi-gene panel will make important contributions to clinical diagnosis. 

 

Keywords: Recurrent pregnancy loss, next generation array analysis, ACMG, thrombophilia 
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[OP-03] 

Non-Obstr¿ktif Azospermik infertil hastalarda klinik tanēda ºzg¿n tasarlanmēĸ ­oklu gen 

panellerinin rolü  

Cansu Aydēn, Emine Ķkbal Atlē, Sinem Yal­ēntepe, Hakan G¿rkan 

Trakya ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē, Edirne, T¿rkiye 

Giriĸ  

D¿nya ­apēndaki ­iftlerin yaklaĸēk %10-15ôinde gºr¿lmekte olan infertilite, klinikte 12 ay 

veya daha uzun süreli düzenli korunmasēz cinsel iliĸki durumundan sonra gebelik elde 

edilememesi olarak tanēmlanan hem kadēnlarda hem de erkeklerde gºr¿len bir ¿reme sistemi 

hastalēĵēdēr. Azospermi, semende spermin yokluĵu durumudur. Non-obstrüktif azospermi (NOA) 

ise spermatogenezde oluĸabilecek hatalar sonucundan kaynaklanan kantitatif spermatojenik 

bozukluĵun ekstrem bir formudur. 

 

Gereç ve Yöntem 

¢alēĸmamēzda sayēsal ve yapēsal kromozom anomalisi ve Y kromozomunda 

mikrodelesyon saptanmayan, NOA teĸhisi alan erkek hastalarda, ºzg¿n tasarlanmēĸ ­oklu gen 

paneli (72 gen) kullanēlarak yeni nesil dizi analizi (NGS) teknolojisiyle NOAônēn genetik 

etiyolojinin araĸtērēlmēĸtēr. ¢alēĸmamēza Trakya ¦niversitesi Saĵlēk Araĸtērma ve Uygulama 

Merkezi Tēbbi Genetik Anabilim Dalē Genetik Hastalēklar Deĵerlendirme Merkezine NOA 

öyküsü ile yönlendirilen 32 hasta dahil edildi.  

Bulgular  

¢alēĸmamēzda 32 hastanēn 16ósēnda (% 50) 13 farklē gende 23 varyant saptandē. ACMG-

2015 kriterlerine gºre 6 patojenik, 2 olasē patojenik, 18ôi klinik ºnemi belirsiz varyant olarak 

deĵerlendirildi.   

Sonuç 

NOA genetik ve klinik olarak heterojen bir durumdur. Genetik temelini anlamak ise risk 

faktºrlerini belirlemek i­in ºnemli bir adēmdēr. Bundan dolayē NOA tanēsē almēĸ infertil hastalarda 

ºzg¿n tasarlanmēĸ ­oklu gen panellerinin yeni nesil dizilenmesi tanē s¿re­lerine yardēmcē 

olabileceĵi ve genetik danēĸmanlēk da dahil olmak ¿zere hastalara uygun danēĸmanlēk ve tedavinin 

saĵlanmasē a­ēsēndan kritik ºneme sahip olabileceĵi ºngºr¿s¿ndeyiz. 

Anahtar Sözcükler  

Ķnfertilite, Azospermi, Non-obstrüktif azospermi (NOA), Yeni nesil dizi analizi (NGS) 
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The role of custom designed multi-gene panels in clinical diagnosis in Non-Obstructive 

Azoospermia infertile patients 

Cansu Aydin, Emine Ikbal Atli, Sinem Yalcintepe, Hakan Gurkan 

Department of Medical Genetics, Trakya University Faculty of Medicine, Edirne, Türkiye 

Introduction  

Infertility, which is seen in approximately 10-15% of couples worldwide, is a reproductive 

system disease seen in both women and men, which is clinically defined as the inability to achieve 

pregnancy after 12 months or more of regular unprotected sexual intercourse. Azoospermia is the 

absence of sperm in the semen. Non-obstructive azoospermia (NOA) is an extreme form of 

quantitative spermatogenic disorder caused by errors that may occur in spermatogenesis. 

Materials and Methods 

In our study, genetic etiology of NOA was investigated by using a custom designed multi-

gene panel (72 genes) with next-generation sequencing (NGS) technology in male patients 

diagnosed with NOA, who did not have numerical and structural chromosomal anomaly and 

microdeletion in the Y chromosome. Thirty-two patients referred to the Trakya University Health 

Research and Application Center, Department of Medical Genetics, Genetic Diseases Evaluation 

Center with a history of NOA were included in our study. 

Results  

In our study, 23 variants in 13 different genes were detected in 16 of 32 patients (50%). 

According to the criteria of ACMG-2015, 6 pathogenic variants, 2 likely pathogenic variants, and 

18 variants of uncertain clinical significance were evaluated. 

Discussion 

NOA is a genetically and clinically heterogeneous condition. Understanding its genetic 

basis is an important step in identifying risk factors. Therefore, we predict that next-generation 

sequencing of custom designed multi-gene panels in infertile patients diagnosed with NOA may 

help the diagnostic processes and be of critical importance in terms of providing appropriate 

counseling and treatment, including genetic counseling. 

Keywords 

Infertility, Azoospermia, Non-obstructive azoospermia (NOA), Next generation sequencing 

(NGS) 
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[OP-04] 

 

Otozomal Reses f Pr mer M krosefal  Neden  ASPM Mutasyonu: Kl n k Deĵerlend rme 

 

H. Nursel El­ oĵlu, Funda Atash 

 

Marmara ¦n vers tes  Pend k Eĵ t m ve Araĸtērma Hastanes  ,  ¢ocuk Saĵlēĵē ve Hastalēklarē, 

¢ocuk Genet k B l m Dalē 

 

G r ĸ: M krosefal , yaĸa, c ns yete ve etn k kºkene baĵlē olarak azalmēĸ oks p tofrontal ­evre  (<-

3 standart sapma (SD)) le karakter zed r. M krosefal  nedenler  arasēnda ­evresel etkenler ve 

genet k nedenler olup b r­ok sendrom le l ĸk l  olab l r. Bu ­alēĸmada kl n ĵ m ze baĸvuran 

pr mer hered ter m krosefal  (MCPH) le 4 farklē ASPM homoz got varyantē olgusunun kl n k ve 

genet k bulgularēnē sunduk. 

 

Gere­ ve Yºntem: Olgu 1: Akraba evl l ĵ nden olan 15 aylēk kēz ­ocuĵu f z k muayenes nde 

m krosefal  ve bel rg n metop k s¿t¿rler, dol kosefal  ve m krognat  ºzell kler ne sah pt . Baĸ 

­evres  34 cm ve -10 SD, doĵum baĸ ­evres  29 cm ve -4 SD d . WES anal z , homoz got ASPM 

gen mutasyonu olarak gºsterd . Olgu 2: 3 yaĸēnda 9 aylēk kēz ­ocuĵu, muayenes nde m krosefal , 

tr gonosefal , y¿ksek burun kºpr¿s¿ ve bulbºz burun mevcuttu. Baĸ ­evres  37.5 cm ve -8.4 SD 

d . WES anal z , homoz got ASPM gen mutasyonunu gºsterd . Olgu 3: Akraba evl l ĵ nden olan 

6 yaĸ 4 aylēk kēz ­ocuĵu  40.3 cm baĸ ­evres  (-7,6 SD), m krosefal  le baĸvurdu. Muayenes nde 

slop ng alēn g b  t p k b r  pr mer m krosefal  ºzell ĵ ne sah pt . WES anal z , ASPM homoz got 

mutasyonunu gºsterd . Olgu 4: Baĸ ­evres  46 cm (-3.7 SD altēnda) olan aralarēnda akraba evl l ĵ  

bulunan a leden 6 yaĸēnda 10 aylēk kēz ­ocuĵunun doĵum baĸ ­evres  32 cm ve 1.81 SD d . F z k 

muayenes nde slop ng  alēn, ºyk¿s¿nde nºbet, lerley c  b l ĸsel g¿­s¿zl¿k mevcuttu. Kran yal 

MRôda pol m krog r  ve pak gr  mevcuttu. WES anal z, ASPM homoz got mutasyonu saptandē. 

 

Sonu­: Bu ­alēĸmada kl n ĵ m ze MCPH le baĸvuran dºrt hastanēn genet k ve kl n k ºzell kler n  

b ld rd k. MCPH le lg l  28 farklē gen tanēmlanmēĸ olup en sēk ASPM gen mutasyonu (MCPH-

5) gºr¿lmekted r. Son zamanlarda NGS'n n genet k tanē yºntem  olarak uygulanmasē, molek¿ler 

tanē ­ n ºneml  b r gel ĸme olmuĸtur. Ķnceleme sērasēnda a leler n n taranmasē ºneml  olup, 

hastalēĵēn yºnet m  ve y  b r genet k danēĸmanlēk pr mer m krosefal n n farkēndalēĵē ­ n ºneml  

b r yer tutmaktadēr. 

 

 

Anahtar Kel meler: Hered ter, M krosefal , Baĸ ¢evres , APSM, WES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 49 

Cause of Autosomal Recess ve Pr mary M crocephaly ASPM mutat ons: Cl n cal Evaluat on 

 

H. Nursel El­ oĵlu, Funda Atash  

 

Marmara Un vers ty Pend k Tra n ng and Research Hosp tal, Ped atr c Health and D seases, 

Department of Ped atr c Genet cs 

 

Introduct on: M crocephaly s character zed by decreased occ p tofrontal c rcumference (OFC) 

<-3 standard dev at on (SD). Env ronmental factors and genet c causes are among the causes of 

m crocephaly and may be assoc ated w th many syndromes.  In th s study, we presented the 

cl n cal and genet c f nd ngs of 4 d fferent ASPM homozygous var ants w th pr mary hered tary 

m crocephaly (MCPH). 

 

Mather al and Method: Case 1:15 month-old g rl of consang ous marr age at the t me of 

exam nat on hav ng clear features of pr mary m crocephaly and prom nent metop c sutures, 

dol chocephaly and m crognath a. Head c rcumference was 34 cm and -10 SD, b rth head 

c rcumference was 29 cm and -4 SD. WES analys s showed ASPM gene mutat on homoz gously. 

Case 2: 3 years and 9 month-old g rl was exam ned w th m crocephaly. Phys cal exam nat on 

showed tr gonocephaly, h gh nasal br dge and bulbous nose.  Head c rcumference was 37.5 cm 

and -8.4 SD. WES analys s showed ASPM gene mutat on homoz gously. Case 3: 6 years and 4 

months old g rl from a consangu neous marr age has m crocephaly, a head c rcumference of 40.3 

cm (-7.6 SD). On exam nat on, he had a typ cal feature of pr mary m crocephaly such as a slop ng 

forehead. WES analys s showed the ASPM homozygous mutat on. Case 4: 6-years 10 months old 

g rl was from a consangu neous fam ly has head c rcumference measured 46 cm (-3.7 SD ). B rth 

head c rcumference was 32 cm and -1.81 SD. Phys cal exam nat on revealed a slop ng forehead, 

a h story of se zures, and progress ve cogn t ve weakness. Cran al MRI revealed polym crogyr a 

and pachygr a. WES analys s revealed ASPM homozygous mutat on. 

 

D scuss on: Th s study,  reports genet c and cl n cal character st cs of pat ents n our cl n c w th 

MCPH. 28 d fferent genes related to MCPH have been dent f ed and ASPM gene mutat on 

(MCPH-5) s the most common. Recently, the appl cat on of NGS as a genet c d agnos s method 

has been an mportant development for molecular d agnos s. It s mportant to screen the r fam l es 

dur ng the dent f cat on and genet c counsel ng and management of the d sease have an mportant 

role n awareness of  MCPH. 

 

Keywords: Hereditary, Microcephaly, Head Circumference, APSM, WES 
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[OP-05] 

 

Sotos Sendromu: Olgularla Aĸērē B¿y¿me Sendromlarēnēn Nad r Sebeb 

  

Funda Atash, H. Nursel El­ oĵlu 

 

Marmara ¦n vers tes  Pend k Eĵ t m ve Araĸtērma Hastanes  ,  ¢ocuk Saĵlēĵē ve Hastalēklarē, 

¢ocuk Genet k B l m Dalē 

 

G r ĸ: Sotos sendromu, bel rg n y¿z gºr¿n¿m¿, ºĵrenme g¿­l¿ĵ¿ ve aĸērē b¿y¿me le 

karakter zed r. Bu ­alēĸmada farklē bulgular le tak p ed len ve Sotos sendromu tanēsē alan 4 ­ocuk 

olgu le Sotos sendromuna yaklaĸēm sunulmuĸtur. 

 

Materyel- Metod: Olgu 1: 6 yaĸēnda kēz hasta nºromotor gel ĸ m ger l ĵ , strab smus ve k lo, baĸ 

­evres  ve boy persent l n n y¿ksek olmasē sebeb  le yapēlan tetk kler nde NSD1 gen nde 

heteroz got mutasyon saptanmēĸtēr. 

Olgu 2: 7 yaĸēnda , d smorf k bulgularē olan, doĵum k losu 4110 gram, boyu 54 cm olan, 

nºromotor gel ĸ m ger l ĵ  sebeb  le yapēlan tetk kler nde NSD1 gen nde heteroz got mutasyon 

saptanmēĸ olup Sotos sendromu 1 tanēsē almēĸtēr. 

Olgu 3: 13 yaĸēnda, entelekt¿el yeters zl k, uzun boy, marfano d hab tus ve katarakt sebeb  le 

tak pl  erkek hasta yapēlan WES tetk k nde NFIX gen nde heteroz got mutasyon saptanmēĸ olup 

Sotos sendromu 2 / Malan sendromu tanēsē almēĸtēr. 

Olgu 4: 16 yaĸēnda erkek hasta entelekt¿el yeters zl k, ep leps , uzun boy ve d smorf k 

bulgular sebeb  le baĸvurdu. Doĵum k losu 4000 gram, boyu 59 cm d . Yapēlan 

tetk kler nde NSD1 gen nde heteroz got mutasyon saptanmēĸ olup Sotos sendromu 1 tanēsē 

almēĸtēr. 

 

Sonu­: Sotos sendromu, prenatal dºnemden ­ocukluk dºnem ne kadar aĸērē b¿y¿me, bel rg n 

fenot pk ºzell kler ve lerley c  olmayan nºroloj k bozukluk le karakter zed r. Fenot p k 

ºzell kler arasēnda bel rg n ve gen ĸ alēn, frontotemproal bºlgede seyrek sa­, uzun dar y¿z ve s vr  

­ene gºr¿lmekted r. Sotos sendromu-1, 5. kromozom ¿zer ndek  NSD1 gen nn heteroz got 

mutasyonuna baĵlē olarak gºr¿lmekted r. Sotos sendromu-2/ Malan sendromu; 19. Kromozom 

¿zer ndek  NFIX gen nde heteroz got mutasyon sonucunda gºr¿lmekted r. Yapēlan son 

­alēĸmalarda bunlarēn dēĸēnda APC2 gen nde homoz got mutasyon reses f ge­ ĸl  Sotos sendromu-

3 olarak sēnēflandērēlmēĸtēr. Sonu­ olarak, b r ­ok s stem tutulumu le b rl kte entelekt¿el yetmezl k 

olan olgularda aĸērē b¿y¿men n b¿y¿me olmasēnēn, doĵum k lo ve boyunun Sotos sendromu 

a­ēsēndan ºnem n  vurgulamak sted k. 

 

Anahtar Kel meler: Sotos Sendromu, Aĸērē B¿y¿me, Entelekt¿el Yeters zl k, NSD1 
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Sotos Syndrome: Rare Cause of Overgrowth Syndromes w th Cases 

 

Funda Atash, H. Nursel El­ oĵlu 

 

Marmara Un vers ty Pend k Tra n ng and Research Hosp tal, Ped atr c Health and D seases, 

Department of Ped atr c Genet cs 

 

Introduct on: Sotos syndrome s character zed by prom nent fac al appearance, learn ng 

d sab l ty and overgrowth. Th s study reports the approach to Sotos syndrome s presented w th 4 

ch ldren who were followed up w th d fferent f nd ngs and were d agnosed w th Sotos syndrome. 

 

Mather al-Method: Case 1: Heterozygous mutat on n the NSD1 gene was found n a 6-year-old 

female pat ent n the exam nat ons performed due to neuromotor developmental delay, strab smus, 

and h gh we ght, head c rcumference and he ght percent les. 

Case 2: 7-year-old male pat ent w th dysmorph c f nd ngs, b rth we ght of 4110 grams, he ght 54 

cm revealed a heterozygous mutat on n the NSD1 gene and was d agnosed w th Sotos syndrome 

1. 

Case 3: Chromosome analys s of a 13-year-old male pat ent, who was followed up due to 

ntellectual d sab l ty, tall stature, marfano d hab tus, and cataract.In the WES analys s, a 

heterozygous mutat on n the NFIX gene was detected, and d agnosed w th Sotos syndrome 2 / 

Malan syndrome. 

Case 4: 16-year-old male pat ent presented w th ntellectual d sab l ty, ep lepsy, tall stature and 

dysmorph c f nd ngs. Her b rth we ght was 4000 grams and her he ght was 59 cm. A heterozygous 

mutat on n the NSD1 gene was detected and was d agnosed w th Sotos syndrome 1. 

 

Conclus on: Sotos syndrome s character zed by overgrowth, prom nent phenotyp c features and 

non-progress ve neurolog cal d sorder from prenatal to ch ldhood. Phenotyp c features nclude 

prom nent and w de forehead, sparse ha r n the frontotemproal reg on, long narrow face and 

po nted ch n. Sotos syndrome-1 s seen due to the heterozygous mutat on of the NSD1 gene on 

the 5th chromosome. Sotos syndrome-2/ Malan syndrome; 19. It s seen as a result of 

heterozygous mutat on n the NFIX gene on the chromosome. In recent stud es, apart from these, 

homozygous mutat ons n the APC2 gene were class f ed as recess ve Sotos syndrome-3. In 

conclus on, we wanted to emphas ze the mportance of overgrowth be ng growth, b rth we ght 

and he ght n terms of Sotos syndrome n cases w th ntellectual d sab l ty along w th many system 

nvolvements. 

 

Keywords: Sotos Syndrome, Overgrowth, Intellectual D sab l ty, NSD1 
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[OP-06] 

 

Is inheritance a brute luck?  

 

Gulten Tuncel1, Murat Aksoy2, Nevrez Koreken3, Mahmut Cerkez Ergoren3,4 

 

 
1DESAM Research Institute, Near East University, Nicosia, Cyprus 

2Department of Obstetrics and Gynocology, Faculty of Medicine, Near East University, Nicosia, 

Cyprus 

3Laboratory of Medical Genetics, Near East University Hospital, Near East University, Nicosia, 

Cyprus 

4Department of Medical Genetics, Faculty of Medicine, Near East University, Nicosia, Cyprus 

 

Background: Phenylketonuria (PKU) is an autosomal recessive disorder of phenylalanine 

metabolism in which high phenylalanine concentrations cause brain dysfunction. The cause of the 

disease is pathogenic gene variants in the PAH gene encoding the phenylalanine hydroxydase 

(PAH) enzyme. Currently, over 950 PAH gene variants have been identified in PKU patients. If 

left untreated, brain damage results in severe intellectual disability, epilepsy and behavioral 

problems in the patients. Its prevalence varies worldwide, with an average of 1:10,000 newborns. 

Balanced chromosomal translocations or inversions, on the other hand, may result in the formation 

of unstable gametes due to specific recombination and segregation patterns during meiosis. 

Unstable gametes result in implantation failure, recurrent miscarriages, or, rarely, continued 

pregnancy of a fetus with an unstable karyotype.  

 

Case presentation: In this study, after the fetus from unrelated parents was found to be a 

homozygous p.Val230Ile (c.688G>A) PAH mutation carrier in the tenth week non-invasive 

prenatal diagnosis (NIPD) test, amniocentesis and single gene sequence analysis performed at 16 

weeks showed that the fetus was heterozygous carrier. Concurrent sequence analysis performed 

with maternal and paternal whole blood samples confirmed that the parents were heterozygous 

carriers of the p.Val230I (c.688G>A) PAH pathogenic variation. In addition, as a result of the 

karyotype analysis, it was determined that the fetus received the balanced chromosome 4;7 

translocation from the mother.  

 

Discussion and Conclusion: The case in question showed once again that although NIPD tests 

are suitable for screening purposes, they can give false positive or negative results. Especially in 

cases of known carriers, conventional CVS or amniocentesis analysis remains the most reliable 

technique for diagnosis. In addition, the fact that the proband received the PAH gene mutation in 

heterozygous state, which could lead to severe phenotype if homozygous, and that s/he inherited 

both of the chromosomes with 4;7 translocations from the mother in a balanced way with an 

overall probability of 12.5%, once again reminded us of genetic fate or luck. 

 

Keywords:  PAH, NIPT, balanced translocation, phenylketonuria 
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[OP-07]  

Polyploidy phenomenon as a cause of early miscarriages in abortion materials 

Malik Ejder Yildirim1, Savas Karakus2, Hande Kucuk Kurtulgan1, Leyla Ozer3, Serife Busra 

Celik1 

1 Department of Medical Genetics, Faculty of Medicine, Cumhuriyet University, Sivas. 
2 Department of Obstetrics and Gynecology, Faculty of Medicine, Cumhuriyet University, Sivas. 
3 Department of Medical Genetics, Faculty of Medicine, Yuksek Ihtisas University, Ankara. 

 

Objective: Chromosomal abnormalities are an important cause of especially early miscarriages. 

The aim of this study was to analyze the chromosomal aberrations and determine the frequencies 

of both numerical and structural chromosome abnormalities in spontaneous abortion materials. 

 

Material and methods: Ninety two abortion samples obtained from women who had one or more 

miscarriages were included in the study. Karyotype analysis was applied to each sample. After 

conventional cytogenetic procedure, aCGH (array-based comparative genomic hybridization) was 

performed whenever needed. 

 

Results: There was no growth in 23 samples (25%) due to culture failure, while the results were 

normal in 42 materials (45.6%). Various numerical and structural chromosomal abnormalities and 

chromosomal variations were observed in 27 of the cases (29.3%). By karyotype analysis, we 

detected 11 polyploidy cases, (9 triploids and 2 tetraploids), 8 trisomies (one of which was 

mosaic), 2 monosomies (monosomy X), one isochromosome, one X deletion, and 4 translocations 

in abortion materials. Isochromosome and X deletion cases were also mosaic. In addition, five 

polymorphic variants were revealed. We found that paternal age was statistically higher in 

polyploidy cases. 

 

Conclusion: The most common anomaly we found in abortion materials was polyploidy. This 

was followed by aneuploidy (trisomy and monosomy). Polyploidy (triploidy or tetraploidy) 

emerged as an important cause in cases of spontaneous abortion. Paternal age may be associated 

with polyploidy especially triploidy. 

 

Key words: Chromosomal abnormality, polyploidy, miscarriage, abortion materials. 
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D¿ĸ¿k materyallerinde erken d¿ĸ¿klerin bir nedeni olarak poliploidi fenomeni 

 

Malik Ejder Yēldērēm1, Savaĸ Karakuĸ2, Hande Küçük Kurtulgan1, Leyla Özer3, ķerife B¿ĸra 

Çelik1 

1 Sivas Cumhuriyet ¦niversitesi, Tēp Fak¿ltesi, Tēbbi Genetik Anabilim Dalē.  
2 Sivas Cumhuriyet ¦niversitesi, Tēp Fak¿ltesi, Kadēn Hastalēklarē ve Doĵum Anabilim Dalē. 
3 Ankara Y¿ksek Ķhtisas ¦niversitesi, Tēp Fak¿ltesi, Tēbbi Genetik Anabilim Dalē. 

 

Giriĸ: Kromozom anomalileri ºzellikle erken d¿ĸ¿klerin ºnemli bir nedenidir. Bu ­alēĸmanēn 

amacē, spontan d¿ĸ¿k materyallerinde kromozom anormalliklerini analiz etmek ve hem sayēsal 

hem de yapēsal kromozom anormalliklerinin sēklēĵēnē belirlemektir. 

Gereç ve yöntem: ¢alēĸmaya bir veya daha fazla d¿ĸ¿k yapmēĸ kadēnlardan alēnan 92 abortus 

ºrneĵi dahil edildi. Her numuneye karyotip analizi uygulandē. Geleneksel sitogenetik prosed¿r 

sonrasē, gerek duyulduĵunda aCGH (array tabanlē karĸēlaĸtērmalē genomik hibridizasyon) yapēldē. 

Bulgular:  K¿lt¿r yetersizliĵi nedeniyle 23 ºrnekte (%25) ¿reme olmazken, 42 materyalde 

(%45.6) sonu­lar normaldi. Olgularēn 27'sinde (%29.3) ­eĸitli sayēsal ve yapēsal kromozom 

anomalileri ve kromozomal varyasyonlar gözlendi. Karyotip analizi ile d¿ĸ¿k materyallerinde 11 

poliploidi, (9 triploidi ve 2 tetraploidi), 8 trizomi (biri mozaik), 2 monozomi (monozomi X), bir 

izokromozom, bir X delesyonu ve 4 translokasyon tespit ettik. Ķzokromozom ve X delesyon 

vakalarē da mozaikti. Ek olarak, beĸ polimorfik varyant a­ēĵa ­ēktē. Poliploidi olgularēnda baba 

yaĸēnēn istatistiksel olarak daha y¿ksek olduĵunu saptadēk. 

Sonuç: D¿ĸ¿k materyallerinde en sēk rastladēĵēmēz anomali poliploidi idi. Bunu anºploidi 

(trizomi ve monozomi) izledi. Poliploidi (triploidi veya tetraploidi), spontan abortus vakalarēnda 

ºnemli bir neden olarak ortaya ­ēkmēĸtēr. Baba yaĸē poliploidi, ºzellikle triploidi ile iliĸkili olabilir. 

 

Anahtar Kelimeler: Kromozom anomalisi, poliploidi, d¿ĸ¿k, abortus materyalleri. 
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Evaluation of mutation distribution in MODY patients   
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Giriĸ 

Gen­lerin eriĸkin tip diyabeti (MODY) y¿ksek kan ĸekeri seviyeleri ile seyreden bir 

hastalēktēr. Bu diyabet t¿rleri tipik olarak 30 yaĸēndan ºnce baĸlar, ancak bazē vakalarda daha ileri 

yaĸlarda da ortaya ­ēkabilmektedir.MODY'de y¿ksek kan ĸekeri ins¿lin ¿retiminin azlēĵēndan 

kaynaklanmaktadēr.Farklē MODY t¿rleri, genetik testler sonucu ayērt edilmektedir. 

En yaygēn t¿rler, vakalarēn y¿zde 50 ila 70'ini oluĸturan HNF1A-MODY (MODY3) vakalarēn 

yüzde 30 ila 50'sini oluĸturan GCK-MODY (MODY2). Daha az sēklēkta gºr¿len tipler, her biri 

vakalarēn y¿zde 5 ila 10'unu oluĸturan HNF4A ïMODY (MODY1). En az on baĸka t¿r 

tanēmlanmēĸtēr ve bunlar ­ok nadirdir.MODY hastalarēnēn erken belirtiler y¿ksek kan ĸekerinden 

kaynaklanēr ve poli¿ri, polidipsi, yorgunluk, bulanēk gºrme, kilo kaybē ve tekrarlayan cilt 

enfeksiyonlarēnē i­erebilir. Kalētēm Modeli: MODY, otozomal dominant kalētēlēr. 

  

Gereç ve Yöntem 

 

Bu ­alēĸma Dēĸkapē Yēldērēm Beyazēt Eĵitim ve Araĸtērma Hastanesi Tēbbi Genetik bºl¿m¿ne 

2020-2022 yēllarē arasēnda baĸvuran 30 Diyabet tanēlē hastanēn MODY genlerini i­eren panel 

­alēĸtēĵēmēz hastalarē i­ermektedir.Her hastadan periferik kandan 3 ml EDTAôlē t¿pe alēndēktan 

sonra DNA izolasyonu ve PCR aĸamalarēndan sonra yeni nesil dizileme teknolojisi kullanēlarak 

dizilenir.Laboratuvar s¿reci kēsaca, hastalēk ile iliĸkilendirilmiĸ gen bºlgesinin/bºlgelerinin 

zincirleme polimeraz reaksiyonu (PCR) ile ­ogaltēlmasēnē ve bu bºlgenin yeni nesil dizileme 

teknolojisi kullanēlarak dizilenmesini i­ermektedir. Bu ama­la Sophia Clinical Exome kiti 

kullanēlmaktadēr. Dizileme reaksiyonu ise Illumina NextSeq® sistemi ve uyumlu reaktif kitleri 

kullanēlarak ger­ekleĸtirilmektedir.Bu aĸamalarēn ardēndan MODY panelindeki genler ¿zerinde 

CNV analizi yapēlēp kopya sayēsē deĵiĸikliĵi tespit edildi. 

 

Incelenen genler 

 

GCK, HNF1A, HNF1B, HNF4A, INS, PDX1, NEUROD1, KCNJ11, BLK, CEL, PAX4, KLF11, 

ABCC8 

 

Bulgular  

 

Bu ­alēĸmada MODY genlerinin mutasyon araĸtērmasē yeni nesil dizileme yºntemi ile yapēlmēĸ 

30 hastanēn mutasyon daĵēlēmē sonu­larēnē deĵerlendirdik. 4 hastada muhtemel patojenik 

mutasyon, 8 hastada ºnemi bilinmeyen mutasyon ve 18 hasta normal olarak deĵerlendirdi. 

Hastalarēmēzēn hepsinin aile ºyk¿s¿nde Diyabetes Mellit¿s mevcuttu. 
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Aĸaĵēdaki tabloda hastalarēn yaĸē ve tespit edilen mutasyonlar sēralanmēĸtēr: 

 
Hasta no Yaĸ Mutant Gen ve Bölgesi Mutasyon tipi  
          1      6 ABCC8 (NM_000352) c.1616A>G Heterozigot 

 

Muhtemel Patojenik 

2 28 WFS1 (NM_001145853) c.76C>T Heterozigot 

 

Muhtemel Patojenik 

3 33 GCK (NM_000162) c.545_548dup Heterozigot 

 

Muhtemel Patojenik 

4 8 GCK (NM_000162) c.46-1G>A Heterozigot 

 

Muhtemel Patojenik 

5 36 ABCC8(NM_000352) c.579+29G>C Heterozigot 

 

Klinik Önemi Bilinmeyen 

6 22 GCK(NM_000162) c.863+32C>A  Heterozigot 

 

Klinik Önemi Bilinmeyen 

7 10 GCK(NM_000162) c.1178T>C Heterozigot 

 

Klinik Önemi Bilinmeyen 

8 28 KLF11(NM_003597.5) c.1331G>A Heterozigot 

 

Klinik Önemi Bilinmeyen 

9 23 HNF4A(NM_000457.5) c.596T>A Heterozigot 

HNF4A(NM_000457.5) c.1395G>A Heterozigot 

 

Klinik Önemi Bilinmeyen 

10 18 HNF1A(NM_000545.8) c.56C>T Heterozigot 

KLF11(NM_003597.5) c.3G>A Heterozigot 

 

Klinik Önemi Bilinmeyen 

11 48 HNF4A(NM_000457.5) c.1237C>T Heterozigot 

 

Klinik Önemi Bilinmeyen 

12 29 HNF1A(NM_000545.8) c.713+7C>T Heterozigot 

  

Klinik Önemi Bilinmeyen 

 

Sonuç 

Aile ºyk¿s¿, genetik testlerin yapēlmasē ve analizi MODY hastalēĵēnēn tipinin belirlenmesi, erken 

tanēsē ve erken yaĸta tedaviye baĸlanmasē a­ēsēndan ­ok b¿y¿k ºnem taĸēdēĵēnē a­ēklayabiliriz.  

Ayrēca hastalēĵēn seyri ile ilgili hastalarēn ºn bilgi edinmeleri uzmanlar tarafēndan verilen genetik 

danēĸmanlēĵēnēn ºnemini a­ēklayabiliriz. 

 

Anahtar Kelimeler : Mody, Mutasyon, Genetik 
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Introduction and aim 

 

Maturity-onset diabetes of the young (MODY) is a group of several conditions characterized by 

abnormally high blood sugar levels. These forms of diabetes typically begin before age 30, 

although they can occur later in life. In MODY, elevated blood sugar arises from reduced 

production of insulin. The different types of MODY are distinguished by their genetic causes. The 

most common types are HNF1A-MODY (also known as MODY3), accounting for 50 to 70 

percent of cases, and GCK-MODY (MODY2), accounting for 30 to 50 percent of cases. Less 

frequent types include HNF4A-MODY (MODY1).  At least ten other types have been identified, 

and these are very rare.Early symptoms of mody patients are caused by high blood sugar and 

include polyuria, polydipsia, may include fatigue, blurred vision, weight loss and recurrent skin 

infections. Pattern of inheritance:MODY is inherited in an autosomal dominant manner. 

 

Aim 

The aim of this study is to reveal the importance of genetics in MODY patients for early diagnosis 

and treatment 

 

Material and Method 

This  study includes 30 diabetic patients who applied to the Dēĸkapē Yēldērēm Beyazēt Training 

and Research Hospital Medical Genetics department between the years 2020-2022.Three ml of 

peripheral blood samples with EDTA were obtained from each patient and DNA isolation was 

performed, the laboratory process is briefly described by chain polymerase reaction (PCR) of 

disease-associated genes region(s). And sequencing of this region using next-generation 

sequencing technology, for this the Sophia Clinical Exome kit is used. The sequencing reaction 

is the Illumina NextSeq® system and compatible reagents performed using kits. The CNV 

analysis was performed on the genes MODY panel and copy number changes were detected. 

Studied genes: 

GCK, HNF1A, HNF1B, HNF4A, INS, PDX1, NEUROD1, KCNJ11, BLK, CEL, PAX4, KLF11, 

ABCC8 

 

Findings 

We detected likely patogenic mutations in 4 out of 30 patients, 1 of these 4 is carrying ABCC8 

gene mutation, 2 of them GCK gene mutation and one of them is carrying WFS1 gene mutation. 

Mutation of Variant of Uncertain (or unknown) Significance (VUS) was avaluated in 8 patients 

and normal in 18 patients. All patient had positive in family history. 

 

 

 

 

 

 

 

https://medlineplus.gov/genetics/gene/hnf1a/
https://medlineplus.gov/genetics/gene/gck/
https://medlineplus.gov/genetics/gene/hnf4a/
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The age of the patients and the mutations detected are listed in the table below: 

 
Patient  Age  Mutation  Type of Mutation 

1 6 ABCC8 (NM_000352) c.1616A>GHeterozigot Likely Pathogenic 

2 28 WFS1 (NM_001145853) c.76C>THeterozigot 

 

Likely Pathogenic 

3 33 GCK (NM_000162) c.545_548dup Heterozigot 

 

Likely Pathogenic 

4 8 GCK (NM_000162) c.46-1G>A Heterozigot 

 

Likely Pathogenic 

5 36 ABCC8(NM_000352) c.579+29G>C Heterozigot 

 

VUS 

6 22 GCK(NM_000162) c.863+32C>A  Heterozigot 

 

VUS 

7 10 GCK(NM_000162) c.1178T>C Heterozigot 

 

VUS 

8 28 KLF11(NM_003597.5) c.1331G>A Heterozigot 

 

VUS 

9 23 HNF4A(NM_000457.5) c.596T>A Heterozigot 

HNF4A(NM_000457.5) c.1395G>A Heterozigot 

 

VUS 

10 18 HNF1A(NM_000545.8) c.56C>T Heterozigot 

KLF11(NM_003597.5) c.3G>A Heterozigot 

 

VUS 

11 48 HNF4A(NM_000457.5) c.1237C>T Heterozigot 

 

VUS 

12 29 HNF1A(NM_000545.8) c.713+7C>T Heterozigot 

  

VUS 

 

Conclusion 

We can explain that family history, genetic testing and analysis are of great importance in terms 

of determmining the type of MODY disease, early diagnosis and initiating treatment at an early 

age. In addition, we can explain the importance of genetic counceling given by experts to obtain 

preliminary information about the course of the disease. 
 

Key words: Mody, Mutation, Genetics 
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[OP-09] 

 

T¿rk KF hastalarēnda en sēk rastlanan CFTR mutasyonlarēnēn NGS ile araĸtērēlmasē 

Nurdeniz Nalbant, Ecem Yēlmaz, ķebnem ¥zemri Saĵ, ķehime G¿ls¿n Temel 

Bursa Uludaĵ ¦niversitesi  

Giriĸ 

Otozomal resesif bir hastalēk olan Kistik fibrozis (KF), 27 ekzona sahip olan kistik fibrozis 

transmembran iletkenlik düzenleyici (CFTR) genindeki  tek n¿kleotid varyantlarē (SNV'ler), kēsa 

eklemeler veya silmeler (indeller) ve  kopya sayēsē varyantlarē (CNV'ler) mutasyonlarēndan 

kaynaklanēr. KF'li yeni doĵmuĸ bir bebeĵin mevcut medyan yaĸam beklentisi yaklaĸēk 30-40 

yēldēr. ķuana kadar farklē tiplerde 2109 mutasyon kaydedilmiĸtir (Cystic Fibrosis Mutation 

Database CFMDB, 2022), bu varyantlarēn sadece Clinical and Functional Translational of 

CFTR'sine (CFTR2) göre 401'i patojenik olarak kabul edilir.  KF Avrupa'da otozomal çekinik 

hastalēklar arasēnda en sēk ºl¿m nedenidir ve insidansē 1/3200'd¿r. æF508del mutasyonu etnik ve 

coĵrafi arka plana baĵlē olarak KF pop¿lasyonunda %17.9 ila %87 arasēnda farklēlēklar gºsterir 

(2). Bu mutasyon Avrupa da daha yaygēnken, T¿rk ve Kuzey Afrika kºkenli insanlarda daha 

d¿ĸ¿k bir sēklēĵa sahiptir. Diĵer mutasyonlar ise ­oĵunun nadir olduĵu veya farklē coĵrafi 

bºlgelerde ve etnik gruplarda daĵēlēm ve sēklēk a­ēsēndan b¿y¿k farklēlēklara sahip olduĵu 

bulunmuĸtur. T¿rk toplumunda KF'nin molek¿ler temeli hakkēnda ­ok az ĸey bilinmektedir bu 

nedenle bu ­alēĸmada en sēk rastlanan CFTR mutasyonlarēnēn NGS ile araĸtērēlmasē genetik tanēda 

kullanēlacak yºntemlerin se­ilimini kolaylaĸtērmayē saĵlar.  

Yöntem 

KF ºntanēsē veya ĸ¿phesiyle 2016-2022 tarihlerinde Uludaĵ ¦niversitesi Hastanesiône gelmiĸ 839 

hastanēn CFTR t¿m gen dizileme yºntemi kullanēlarak tek n¿kleotid polimorfizmi (SNP) ve 

kopya sayēsē deĵiĸiklikleri (CNV) analizi yeni nesil dizileme verileriyle yapēlmēĸtēr. 

Pop¿lasyondaki CFTR mutasyonlarēnēn spektrumu ve frekanslarē belirlemek i­in 26 homozigot 

(16 erkek, 10 kadēn) ve 40 birleĸik heterozigot (18 erkek, 22 kadēn) kistik fibrozisli T¿rk 

hastalarda (terdeki klorür konsantrasyonu >60 mmol/L) CFTR lokusu NGS ile analiz edilmiĸtir. 

Bir varyantē patojenik olup diĵer varyantē klinik olarak bilinmeyen hastalarda ise birleĸik 

heterozigotluk araĸtērēlmēĸtēr. 839 hasta i­in; klinik ºnemi olmayan, bilinmeyen veya patojenik 

varyantlara sahip hastalarda daha detaylē analiz i­in CNVôlerine bakēlmēĸtēr. Ayrēca hastalarēn 

kliniklerine bakēlarak genotip-fenotip korelasyonlarē yapēlmēĸētr. 
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Bulgular  

56 KF hastasēnda toplam 45 farklē mutasyon tespit edilmiĸtir. F508del %24.14 oranla en yaygēn 

mutasyon olarak bulunmuĸtur. Diĵer yaygēn mutasyonlar sērasēyla G542X (%6.9), 1677delTA 

(%6.9), N1303K (%4.31), D110H (%4.31) ve bunlarē %0,86-3.45 arasēnda frekanslarla 30 farklē 

mutasyon belirlenmiĸtir. CNV analizi sonucuna gºre; ekzon 3 delesyonu 21 hastada en fazla 

olarak bulunmuĸtur. Ardēndan 5 hastada ekzon 19, 4 hastada ekzon 10, 2 hastada ekzon 14 ve 

diĵer 2 hastada ekzon 14 delesyonlarē bulunmuĸtur. Ek olarak bilinen bir mutasyonu olmayan 12 

hastada CNV farklēlēklarē bulunmuĸtur; 8 hastada ekzon 3 delesyonu, diĵer hastalarda sērasēyla 

ekzon 10, ekzon 2, ekzon 5 ve ekzon 19 delesyonlarē bulunmuĸtur. 

Sonuç 

Veriler, T¿rk pop¿lasyonunun ĸimdiye kadar bildirilen CFTR lokusunda en y¿ksek genetik 

heterojenliĵe sahip olduĵunu gºstermiĸtir. ķuana kadar incelenen t¿m pop¿lasyonlarda olduĵu 

gibi F508del en yaygēn mutasyon olmasēna raĵmen %24.14 oranla Avrupa kºkenli 

pop¿lasyonlardan (yaklaĸēk %70) ­ok daha az olduĵu bulunmuĸtur. CFTR de kapsamlē molek¿ler 

tahlillerde tespit edilen varyantlarēn ­oĵu belirsiz klinik ºneme sahiptir. Genotip-fenotip 

korelasyonlarē ºnemlidir ve varyantlarēn patojenik veya iyi huylu olarak yorumlanmasēna ve 

sēnēflandērēlmasēna yardēmcē olabilir. Ayrēca, daha geniĸ hasta gruplarēnda ve daha geniĸ varyant 

bºlgelerinin tarandēĵē ­alēĸmalarēn yapēlmasē, varyant frekanslarēnēn, toplumun genelini daha 

doĵru bir ĸekilde yansētmasēna olanak saĵlayabilecektir. 

Anahtar sözcükler: óKistik Fibrozisô, óNGSô, óSNPô, óCNVô. 
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[OP-10] 

 

FUNCTIONAL CHARACTERISATION OF COMMON VARIANTS ON CYP11B1 AND 

CYP21A2 GENES  

 

Seher Polat1, ķeref G¿l2  
1Department of Medical Genetics, Medical Faculty, Erzincan University, Erzincan/Türkiye  
2 Biotechnology Division, Department of Biology, Faculty of Science, Ķstanbul University, 

Ķstanbul, Türkiye  

 

Introduction:  Cytochrome P450 (CYP450) enzymes catalyze the degradation of drugs and 

xenobiotics, and also catalyze a wide variety of biosynthetic processes, including most of the steps 

in steroidogenesis. There are two biochemical classes of P450 enzymes; type I and type II which 

are found in mitochondria and the endoplasmic reticulum, respectively.  

The  21-hydroxylase (CYP21A2) belongs to the type II class and the single enzyme catalyzing the 

21-hydroxylation of both glucocorticoids and mineralocorticoids and facilitates the conversion of 

17-hydroxyprogesterone (17OHP) to deoxycortisol and progesterone to 11-deoxycorticosterone 

in the endoplasmic reticulum in the adrenal zona fasciculata and zona glomerulosa of the adrenal 

cortex. The 11b-hydroxylase (CYP11B1) belongs to the type I class cytochrome P450 system that 

facilitates the conversion of 11-deoxycortisol (S) to cortisol (F) and 11-deoxycorticosterone 

(DOC) to corticosterone (B) in the mitochondria in the adrenal zona fasciculate and zona 

glomerulosa of the adrenal cortex. Both enzyme deficiency is associated with different forms of 

autosomal inherited congenital adrenal hyperplasia (CAH).  

Material and Methods: In the current study, previously described two CYP11B1 (R43Q, 

A386V) and four CYP21A2 (insL9_10, D183E, S268T and N493S) polymorphisms and double 

and triple combinations (S268T/N493S, insL9_10/S268T/N493S, R43Q/A386V) detected in 

Turkish women with NCAH, hirsutism and PCOS were studied. The polymorphisms were 

functionally characterised by using a HEK293 cell in vitro expression system comparing wild-

type (WT) with mutant activity. Mutant proteins were examined in silico to study their effect on 

the three dimensional structure of the protein. Analyses of the steroid hormones were conducted 

on Agilent Infinity 1290 HPLC system.   

 

Results: The analyzes showed that CYP21A2 gene with insL9_10, D183E, S268T, N493S, 

S268T/S493N and insL9_10/S268T/S493N polymorphisms retained its complete enzymatic 

activity.  CYP11B1 with A386V revealed a gain of function mutation with 142.7±19.6% and 

148.5±12% higher activity for cortisol (F) and corticosterone (B) synthesis from the 11-S and 11-

DOC, respectively. CYP11B1 with R43Q showed 40.9%±4.7% and 40.2%±3.3% activity of WT 

for F and B, respectively. In double replacement A386V/R43Q mutation, the enzyme activity was 

determined as 58.2%±4.9% and 61.1%±5.4% of WT for F and B, respectively.  

 

Conclusion: The increasing data on non-classic CYP11B1 mutations helps to increase the 

knowledge on structure-function interaction in cytochrome-P450 enzymes. Functional 

characterizations are important to predict the phenotypic outcome and provide precise information 

for clinical and genetic counselling.  

 

Keywords: NCAH, functional characterization, CYP11B1, CYP21A2, polymorphisms 
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CYP11B1 VE CYP21A2 GENLERĶNE AĶT YAYGIN VARYANTLARIN FONKSĶYONEL 

KARAKTERĶZASYONU 

 

Seher Polat1, ķeref G¿l2  
1Tēbbi Genetik Anabilim Dalē, Tēp Fak¿ltesi, Erzincan ¦niversitesi, Erzincan/T¿rkiye  
2 Biyoteknoloji Anabilim Dalē, Biyoloji Bºl¿m¿, Bilim Fak¿ltesi, Ķstanbul ¦niversitesi, 

Ķstanbul/T¿rkiye 

 

Giriĸ: Sitokrom P450 (CYP450) enzimleri, ilaç, ksenobiyotiklerin eliminasyonunu katalize 

etmesine ilave olarak steroidogenez dahil olmak ¿zere ­ok ­eĸitli biyosentetik s¿re­leri katalize 

eden gen ailesidir. P450 enzimlerinin mitokondri ve endoplazmik retikulumda fonksiyon 

gºstermesine baĵlē olarak tip I ve tip II  olmak ¿zere iki farklē biyokimyasal sēnēfa ayrēlēr.  21-

hidroksilaz (CYP21A2) tip II sēnēfēna aittir. Glukokortikoidlerin hem de mineralokortikoidlerin 

21-hidroksilasyonunu katalize ederek endoplazmik retikulumda 17-hidroksiprogesteronun 

(17OHP) deoksikortizole ve progesteronun 11-deoksikortikosterona dºn¿ĸ¿m¿n¿ saĵlar. 

Mitokondride 11-deoksikortizolün (S) kortizole (F) ve 11-deoksikortikosteronun (DOC) 

kortikosterona (B) dºn¿ĸ¿m¿n¿ katalize eden 11b-hidroksilaz (CYP11B1) tip I sēnēfē sitokrom 

P450 ailesine aittir. Her iki enzim eksikliĵide  otozomal resesif ge­iĸli olan farklē konjenital 

adrenal hiperplazi (KAH) tipleri ile iliĸkilidir. 

 

Gereç ve Yöntemler: Bu ­alēĸma kapsamēnda NKAH, hirsute ve PKOS tanēsē alan t¿rk 

kadēnlarēnda  tanēmlanmēĸ iki adet CYP11B1 (R43Q, A386V) ve dört adet CYP21A2 (insL9_10, 

D183E, S268T ve N493S) polimorfizmi ve bunlarēn ikili ve ¿­l¿ kombinasyonlarē 

(S268T/N493S, insL9_10/S268T/N493A) fonksiyonel olarak araĸtērēlmēĸtēr. Polimorfizmler, 

HEK293 hücresi in vitro ekspresyon sistemi ile yabani tip (WT) ve mutant aktivitesi mukayese 

edilerek fonksiyonel olarak belirlenmiĸtir. Mutant proteinler, proteinin ¿­ boyutlu yapēsē 

üzerindeki etkilerini incelemek için in silico olarak incelenmiĸtir. Steroid hormonlarēnēn analizleri 

Agilent Infinity 1290 HPLC sistemi ile yapēlmēĸtēr.   

 

Bulgular: insL9_10, D183E, S268T, N493S, S268T/S493N, ve insL9_10/S268T/S493N 

polimorfizmlerine sahip CYP21A2 enziminin WTôa gºre enzimatik aktivitesini koruduĵunu 

belirlenmiĸtir. A386V mutasyonuna sahip CYP11B1 enziminin 11-S ve 11-DOC'den kortizol (F) 

ve kortikosteron (B) sentezi i­in sērasēyla %142.7Ñ19.6 ve %148,5Ñ12 ile aktivite kazandēĵē 

belirlenmiĸtir. R43Q mutasyonuna sahip CYP11B1 enziminin, F ve B i­in WTôa gºre sērasēyla 

%40.9±4.7 ve %40.2±3.3 aktivitesi gºsterdiĵi belirlenmiĸtir. A386V/R43Q mutasyonunda ise 

enzim aktivitesi, F ve B i­in sērasēyla WTôa gºre %58.2Ñ4.9'u ve %61.1Ñ5.4 olarak belirlenmiĸtir. 

Sonuç: Klasik olmayan CYP11B1 mutasyonlarēna iliĸkin artan veriler, sitokrom-P450 

enzimlerinde yapē-fonksiyon etkileĸimi hakkēndaki bilgilerin artmasēna katkē saĵlamaktadēr. 

Fonksiyonel karakterizasyonlar, fenotipikik sonucu tahmin etmek, klinik ve genetik danēĸmanlēk 

i­in kesin bilgi saĵlamasē a­ēsēndan ºnemlidir. 

 

Anahtar Kelimeler: NKAH, fonksiyonel karakterizasyon, CYP11B1, CYP21A2, polimorfizim 

  



 63 

[OP-11] 

 

BĶPOLAR I BOZUKLUK OLGULARINDA DOPAMĶN ve SEROTONĶN ĶLĶķKĶLĶ BAZI 

miRNA (mikroRNA) EKSPRESYON D¦ZEYLERĶNĶN ARAķTIRILMASI 

 

Sevinç Tekin, Mehmet Emin Erdal.  

Mersin ¦niversitesi Tēp Fak¿ltesi Tēbbi Biyoloji Anabilim Dalē 
 

Giriĸ: BP-1 (Bipolar I Bozukluk) bir d¿zen i­inde olmaksēzēn tekrarlayan, depresif, manik 

ya da her ikisini de kapsayan karma dºnemlerin gºzlendiĵi, kronik seyirli bir duygu durum 

bozukluĵudur. BP-I'de epigenetik aktºrler olarak miRNA'larēn (mikroRNA) d¿zenlemelerinin 

saptanmasē, hastalēĵēn patogenezini aydēnlatmak ve mikroRNA'larēn biyomarker olarak 

potansiyelini ortaya ­ēkarmak a­ēsēndan ºnemlidir.  

 

Gereç ve Yöntem: ¢alēĸmamēzda altē aday miRNA'nēn (hsa miR-145-5p, hsa-miR-376a-

3p, hsa-miR-3680-5p, hsa-miR-4253-5p, hsa-miR-4482-3p ve hsa-miR-4725) BP-I'li hastalarda 

ve saĵlēklē kontrollerde (11-50 yaĸ arasē) ekspresyon profillerini Real Time PCR sistemi ile 

TaqMAn Prob yºntemi kullanarak deĵerlendirdik. Ayrēca bu miRNA'larēn potansiyel hedef 

genlerini in silico analiz yoluyla belirledik. 

 

Bulgular:  Bulgularēmēz doĵrultusunda dºrt miRNAô nēn (hsa-miR-376a-3p, hsa-miR-

3680-5p, hsa-miR-4253-5p, hsa-miR-4482-3p) ekspresyon düzeyi hasta grubunda kontrol 

grubuna gºre anlamlē d¿zeyde artmēĸ bulunmuĸtur (p<0,001). Bir miRNAônēn (hsa-miR-145-5p) 

ekspresyon d¿zeyi hasta grubunda kontrol grubuna gºre anlamlē d¿zeyde azalmēĸ olduĵu 

belirlenmiĸtir (p<0,001). Hedef gen analizleri, hsa-miR-145-5p'nin spesifik olarak DDC 

(dopamin dekarboksilaz) genini hedeflediĵini gºstermektedir. 

 

Sonuç: Bulgularēmēz, hasta ve kontrol gruplarē arasēnda olduk­a anlamlē farklēlēkta 

ekspresyon profili gösteren hsa-miR-376a, hsa-miR3680-5p, hsa-miR-4253-5p, hsa-miR-4482-

3p nin BP-I patogenezi ile baĵlantēlē olabileceĵini ºnermektedir. Ayrēca hsa-miR-145-5p nin 

hastalēĵēn tanēsēnda potansiyel bir biyomarker olabileceĵi d¿ĸ¿n¿lmektedir. Bir diĵer taraftan bu 

miRNA, DDC geni aracēlēĵēyla dopamin-serotonin regülasyonu ve ilaç tedavisinde doz 

ayarlamasēnda kullanēlabilir. T¿m bu bulgular ēĸēĵēnda ­alēĸmamēz BP-I hastalarēnēn tanē ve tedavi 

s¿recine ēĸēk tutacak niteliktedir. 

 

Anahtar Kelimeler: Manik dönem, Bipolar I Bozukluk, Biyomarker, mir-145-5p 
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INVESTIGATION OF SOME DOPAMINE and SEROTONIN RELATED MICRORNA 

(miRNA) EXPRESSION LEVELS IN BIPOLAR I DISORDER  

 

Sevinç Tekin, Mehmet Emin Erdal.  

Department of Medical Biology, Mersin University Faculty of Medicine, Mersin, Türkiye. 

 

Objective: BD-I (Bipolar I disorder) is a type of bipolar spectrum disorder characterized 

by manic or mixed episodes. Detecting microRNA regulations as epigenetic actors in BD-I is 

important to elucidate the pathogenesis of the disease and reveal the potential of microRNAs 

(miRNAs) as biomarkers.  

 

Methods: We evaluated the expression profile of six candidate miRNAs (hsa-miR-145-

5p, hsa-miR-376a-3p, hsa-miR-3680-5p, hsa-miR-4253-5p, hsa-miR-4482-3p, and hsa-miR-

4725) in patients with BD-I and in healthy controls (aged 11-50 years). We also determined the 

potential target genes of these miRNAs through in silico analysis.  

Results: Four miRNAs were upregulated (hsa-miR-376a-3p, hsa-miR-3680-5p, hsa-miR-

4253-5p, hsa-miR-4482-3p) and hsa-miR-145-5p was downregulated in patients (p < 0.001). The 

target gene analyses showed that hsa-miR-145-5p specifically targets the dopamine decarboxylase 

(DDC) gene. The area under the curve of hsa-miR-145-5p was 0.987.  

 

Conclusion: Differential expression of five miRNAs in peripheral blood may be 

associated with the pathogenesis of BD-I, and hsa-miR-145-5p has potential as a BD-I biomarker. 

Morover this miRNA can be used in dopamine-serotonin regulation and dose adjustment in drug 

therapy via the DDC gene.  

 

Keywords: Manic; Bipolar I Disorder; Biomarker; miR-145-5p 
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[OP-12] 

 

Kromozom 1 perisentrik inversiyonu ile erkek infertilite iliĸkisi 

 

Ķzem Olcay ķahin*, B¿ĸra Tan*, Özlem Gökçe Ekinci*, Hilal Akalēn * , Yusuf Özkul*, Munis 

Dündar* 
*Erciyes ¦niversitesi Tēbbi Genetik Anabilim Dalē, Kayseri/ T¿rkiye 

 

Giriĸ: Erkek infertilite faktºr¿, infertil ­iftlerin %50'sinde bulunmaktadēr ve d¿nya ­apēnda 

erkeklerin yaklaĸēk %4'¿n¿ etkiler. Erkek infertilitesinde ºnemli bir rol oynayan yapēsal 

kromozomal anormallikler infertilite, spontan abortus veya malformasyonlu ­ocuĵun doĵumuyla 

sonu­lanēr. Ķnfertilitesi olan erkeklerin %0.16'sēnda inversiyonlar bulunur. Perisentrik 

inversiyonlar, sentromerin her iki tarafēnda kērēk oluĸmasēyla aradaki segmentin 180Á 

dºnmesinden kaynaklanan yapēsal kromozomal anormalliklerdir. Kromozom 1'deki perisentrik 

inversiyonun azospermi ile iliĸkili olduĵunu gºsteren ­alēĸmalar bulunmaktadēr. Kliniĵimize 

baĸvuran endokrin parametreleri normal olan ve saĵlēklē erkek hastanēn pregestasyonel infertilite 

ĸikayetiyle daha ºnce bilateral varikosel operasyonu ge­irmesine raĵmen infertilite ĸikayeti 

devam etmekteydi. Semen analizinde azospermi bulgusu saptandē. 

 

Gereç ve Yöntem: Hastanēn kanēndan DNA izolasyonu yapēlarak AZF bºlgesi i­in dizayn 

edilmiĸ 14 farklē STS (SRY(Y14) (Kontrol) AMXY (Kontrol) DAZ (sy255) (DAZ) RBMY 

(RBMY) AZFa (AZFa(Prox2)) Y133 (AZFb) Y152 (AZFd) Y153 (AZFd) Y157 (AZFc) Sy134 

(AZFb) Sy84 (AZFa) Sy86 (AZFa) Sy127 (AZFb) Sy254 (AZFc)) bakēlmēĸtēr. Her bºlge 

multiplex Floresan PCR yöntemiyle çoĵaltēlarak ABI 3130 dizi analiz cihazēnda fragman analiz 

yºntemiyle incelenmektedir. Kromozom analizi i­in hastadan alēnan periferik kandan rutin G 

bandlama (500 band) yºntemiyle kromozom analizi yapēlmēĸtēr. Hastanēn yapēsal varyant - fenotip 

iliĸkisi AnnotSV ve ShinyGo 0.76 ara­larēyla belirlenmeye ­alēĸēlmēĸtēr. 

 

Bulgular: Hastanēn AZF bºlgelerinde mikrodelesyon saptanmamēĸtēr. Kromozom analizinde ise 

46,XY(inv1)(q25;p36.3) karyotipi ve bunu annesinden aldēĵē gºr¿lm¿ĸt¿r. Kullanēlan ara­lar 

hastada görülen yapēsal deĵiĸimin fenotiple uyumlu olabilecek genler i­erdiĵini gºstermiĸtir. 

 

Sonuç: G¿n¿m¿zde yapēsal varyantlarē belirleyecek bir­ok ara­ varken bu varyantlarē klinikle 

iliĸkilendirebilmek ve yorumlayabilmek hala zorludur. Buna imkan tanēyan bir ara­ olan 

AnnotSV ile 46,XY(inv1)(q25;p36.3) varyantēnē fenotip ile iliĸkilendirdiĵimizde (Exomiser skor, 

p<0.05) 2239 gen arasēndan 84 genin azospermi ile iliĸkili olduĵunu bulduk. Bu genler i­in 

ShinyGo 0.76 ile gen ontoloji biyolojik proses zenginleĸtirme analizinde ilgili genlerin mayoz 

bºl¿nmede homolog kromozom eĸleĸmesi, mayoz I, erkek gamet oluĸumu, spermatogenez ve 

apoptozun negatif reg¿lasyonu gibi s¿re­lerle iliĸkili olduĵunu gºrd¿k. Ger­ekten de inversiyon 

1ôin spermatogenezle iliĸkisinde ileri s¿r¿len birka­ hipotez bu sonu­larla uyumludur. Bir 

hipotez, inversiyonlarēn mayoz bºl¿nme sērasēnda kromozom eĸleĸmesini, sinapsē ve 

rekombinasyonu bozduĵu ve ayrēca kērēlma noktasēnda spesifik genlerin etkisi ile ilgili olduĵudur. 

Diĵer bir hipotez, inversiyonlarēn spermatozoada DNA par­alanmasēna ve apoptozun 

aktivasyonuna neden olmasēdēr. Kērēlma noktasēnda yer alan genlerin delesyona uĵrayabileceĵi 

bu y¿zden ºzellikle kērēlma noktasēnēn inversiyonlarda etkili olduĵu belirtilmiĸtir. q25 bºlgesinde 

spermatogenez ve gamet oluĸumundan sorumlu olan SHCBP1L geni ve azoospermi ile 

iliĸkilendirilmiĸ TDRD5 geni bulunmaktadēr. Ayrēca, kērēlma noktasē pozisyonundan baĵēmsēz 

olarak spermatogenezde bozulmanēn erkek infertilitesine yol a­abileceĵi sºylenmiĸtir. B¿y¿k 

yapēsal deĵiĸimlerin infertiliteyle iliĸkisinin kurulmasē i­in ileri ­alēĸmalar gerekmektedir. Bu 

ama­la fenotip odaklē anotasyonlarē saĵlayan ara­larēn kullanēlmasē ºnemlidir. Belirlediĵimiz 

genlerle ileri ­alēĸmalarēn da yapēlmasēyla infertilite gen panellerini d¿zenleme ve geliĸtirme 

imkanē olduĵunu vurgulamak isteriz. Ek olarak, inversiyonlar kadēn ¿remesini deĵil, erkek 
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¿remesini tehlikeye atēyor gibi gºr¿n¿yor, ve bu farklēlēĵēn altēnda yatan mekanizma daha fazla 

­alēĸēlmalēdēr. 

 

Anahtar Sözcükler: Erkek infertilitesi, Kromozom 1, Perisentrik Ķnversiyon, Anotasyon 

 

 

 

Association of chromosome 1 pericentric inversion with male infertility 

 

Ķzem Olcay ķahin*, B¿ĸra Tan*, Özlem Gökçe Ekinci*, Hilal Akalēn * Yusuf Özkul*, Munis 

Dündar* 
*Erciyes University, Department of Medical Genetics, Kayseri/ Türkiye 

 

Introduction : Male factors play a part in 50% of infertile couples, and it affects approximately 

4% of males worldwide. Infertility, spontaneous abortion, or the birth of a malformed infant are 

all outcomes of structural chromosomal abnormalities, which contribute in male infertility. 

Inversions are observed in 0.16 % of infertile men. Pericentric inversions are structural 

chromosomal abnormalities caused by 180° inversion of a chromosome segment, including the 

centromere, as a result of breaks in both arms of the chromosome. There are studies showing that 

pericentric inversion in chromosome 1 is associated with azoospermia. The healthy male patient 

who applied to our clinic with normal endocrine parameters, complained of pregestational 

infertility, and had infertility complaints even after he had undergone bilateral varicocele surgery 

before. Semen analysis showed evidence of azoospermia. 

 

Materials and Methods:  DNA was isolated from the patient's blood and 14 different STSs 

(SRY(Y14) (Control) AMXY (Control) DAZ (sy255) (DAZ) RBMY (RBMY) AZFa 

(AZFa(Prox2)) Y133 (AZFb) Y152 (AZFd) Y153 (AZFd) Y157 (AZFc) Sy134 (AZFb) Sy84 

(AZFa) Sy86 (AZFa) Sy127 (AZFb) Sy254 (AZFc)) designed for the AZF region were examined. 

Each region is amplified by multiplex Fluorescent PCR method and analyzed by fragment analysis 

method in ABI 3130 array analyzer. Chromosome analysis was performed using the routine G 

banding (500 band) method from the peripheral blood taken from the patient for chromosome 

analysis. The structural variant - phenotype relationship of the patient was tried to be determined 

with the AnnotSV and ShinyGo 0.76 tools. 

 

Results: No microdeletion was detected in the AZF regions of the patient. In the chromosome 

analysis, it was seen that 46,XY(inv1)(q25;p36.3) karyotype and it was inherited from his mother. 

The tools used showed that the structural variant seen in the patient contains genes that may be 

compatible with the phenotype. 

 

Conclusion: Today, while there are many tools to identify structural variants, it is still difficult to 

associate and interpret these variants clinically. When we associated the 46,XY(inv1)(q25;p36.3) 

variant with the phenotype (Exomiser score, p<0.05) with AnnotSV, a tool that allows this, we 

found that 84 genes out of 2239 genes were associated with azoospermia. In gene ontology 

biological process enrichment analysis for these genes with ShinyGo 0.76, we found that the 

relevant genes are associated with processes such as homologous chromosome pairing in meiosis, 

meiosis I, male gamete formation, spermatogenesis, negative regulation of apoptosis etc. Indeed, 

several hypotheses proposed regarding the relationship of inversion 1 to spermatogenesis are 

consistent with these results. One hypothesis is that inversions affect chromosomal pairing, 

synapse formation, and recombination during meiosis, and are also related to specific genes at the 

breakpoint. Another suggestion is that inversions cause DNA fragmentation and apoptosis in 

spermatozoa. It has been stated that the genes located at the breakpoint can be deleted, so the 

breakpoint is especially effective in inversions. The q25 region contains the SHCBP1L gene, 
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which is responsible for spermatogenesis and gamete formation, and the TDRD5 gene, which is 

associated with azoospermia. It has also been claimed that, regardless of the position of the 

breakpoint, altered spermatogenesis can result in male infertility. Further studies are needed to 

establish the relationship between major structural changes and infertility. For this purpose, it is 

important to use tools that provide phenotype-driven annotations. We would like to emphasize 

that there is the possibility of editing and developing infertility gene panels by conducting further 

studies with the genes we have identified. Also, inversions appear to impair male fertility but not 

female fertility, and the mechanism causing this disparity has to be investigated further. 

 

Keywords: Male infertility, Chromosome 1, Pericentric Inversion, Annotation 
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[OP-13] 

 

Tekrarlayan gebelik kaybē olan olgularda kromozomal mikroarray analiz sonu­larē 

 

Nejmiye Akkuĸ 

Gaziosmanpaĸa ¦niversitesi, Tēp Fak¿ltesi, Tēbbi Genetik Anabilimdalē, Tokat/Türkiye 

 

Giriĸ: Kromozomal mikroarray analizi (CMA) teknolojisi, baĸta nºrogeliĸimsel bozukluklar ve 

konjenital anomaliler olmak ¿zere geniĸ bir yapēsal bozukluklarēn patogenezinde ºnemli bir rol 

oynadēĵē d¿ĸ¿n¿len klinik olarak anlamlē kopya sayēsē varyantlarēnēn (CNV'ler) saptanmasē i­in 

kullanēlēr. Abortus nedenlerine baktēĵēmēzda %60 oranēnda genetik faktºrler gºr¿lmektedir. 

Tekrarlayan gebelik kaybē (TGK) ºyk¿s¿ olan olgularda mikroarray analizi ile CNVôlerin 

belirlenmesi ama­lanmaktadēr. 

Gereç ve Yöntem: Hastalara ait numunelerden elde edilen DNA ºrneĵi Illumina CytoSNP-12 

v2.1 mikroarray sistemi kullanēlarak ­alēĸēlmēĸ ve sonu­lar, BlueFuse Multi 4.5(32178) analiz 

programēnda analiz edilmiĸtir. ¢alēĸmamēzda laboratuvarēmēzda mikroarray analizi yapēlmēĸ olan 

olgular arasēndan 2 veya daha fazla tekrarlayan gebelik kaybē ºyk¿s¿ olan 30 ­ift ve 17 tek olmak 

¿zere, 40 kadēn, 37 erkek toplam 77 olgunun CMA analizleri retrospektif olarak tekrar 

deĵerlendirildi. Hasta gurubumuzun verileri ClinVar ve Database of Genomic Variants (DGV) 

veri tabanēndaki saĵlēklē kontrollerle karĸēlaĸtērēldē. 

Bulgular:  24(%31) olguda farklē kromozomlarēn p ve q kollarēna ait farklē b¿y¿kl¿klerde kopya 

sayēsē deĵiĸiklikleri saptanmēĸtēr. Saptanan bu CNVôler deĵerlendirildiĵinde; %50ôsēnda (14/28) 

delesyon, %50ô¿nde (14/28) duplikasyon gºzlenmiĸtir. 3 CNV bºlgesinde patojenik delesyon 

saptanmēĸtēr. Bu CNVôler ise 17p12 kromozom bºlgesindeki PMP22 genlerini i­eren heterozigot 

delesyon bölgesi, 2q13 kromozom bölgesi genleri ve 16p11.2 kromozom bölgesindeki heterozigot 

delesyon bºlgesi PRRT2, TBX6 genlerini i­eren Clinvarôa gºre patojenik olarak 

deĵerlendirilmiĸtir. Diĵer CNVôler ise VUS, benign/muhtemel benign olarak deĵerlendirilmiĸtir 

Sonuç: Array temelli yöntemler konvansiyonel sitogenetik yöntemlerden ve FISH analizlerinden 

daha y¿ksek ­ºz¿n¿rl¿kte analiz olanaĵē saĵlamaktadēr. ¢alēĸmamēzda TGK etyolojisinde rol 

oynayabilecek yeni aday genler ortaya konmuĸ ve ileri analizlerin yapēlmasē i­in literat¿re 

kazandērēlmēĸtēr 

Anahtar Kelimeler:  Kromozomal mikroarray, tekrarlayan gebelik kaybē, CNV 

 

 

Chromosomal microarray analysis results with in cases with recurrent pregnancy loss 

 

Nejmiye Akkuĸ 

 Gaziosmanpaĸa University, Department of Medical Genetics, Tokat/ Türkiye 

 

Introduction:  Chromosomal microarray analysis (CMA) technology is used to detect clinically 

significant copy number variants (CNVs) that are thought to play an important role in the 

pathogenesis of a wide range of structural disorders, primarily neurodevelopmental disorders and 

congenital anomalies. When we look at the causes of abortion, genetic factors are seen at a rate 

of 60%. It is aimed to determine CNVs by microarray analysis in cases with a history of recurrent 

pregnancy loss(RPL). 

Materials and Methods: The DNA sample obtained from the samples of the patients was studied 

using the Illumina CytoSNP-12 v2.1 microarray system and the results were analyzed in the 

BlueFuse Multi 4.5(32178) analysis program. In our study, CMA analyzes of 77 cases, 40 females 

and 37 males, including 30 couples and 17 singles, who had a history of 2 or more recurrent 

pregnancy loss among the cases for whom microarray analysis was performed in our laboratory, 

were retrospectively evaluated. The data of our patient group were compared with healthy controls 

in the ClinVar and Database of Genomic Variants (DGV) databases. 
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Results: In 24 (31%) cases, copy number changes of different sizes were detected in the p and q 

arms of different chromosomes. When these detected CNVs are evaluated; Deletion was observed 

in 50% (14/28) and duplication was observed in 50% (14/28). Pathogenic deletion was detected 

in 3 CNV regions. These CNVs, on the other hand, were evaluated as pathogenic according to 

Clinvar, which includes the heterozygous deletion region of the PMP22 genes in the 17p12 

chromosome region, the genes of the 2q13 chromosome region, and the heterozygous deletion 

region of the PRRT2, TBX6 genes in the 16p11.2 chromosome region. Other CNVs were 

evaluated as VUS, benign/probably benign. 

Conclusion: Array-based methods provide higher resolution analysis than conventional 

cytogenetic methods and FISH analysis. In our study, new candidate genes that may play a role 

in the etiology of RPL were revealed and brought to the literature for further analysis. 

 

Keywords: Chromosomal microarray, recurrent pregnancy loss, CNV 
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[OP-14] 

 

Otizmli hastalarēn tanēsēnda kromozomal mikroarray analizinin kullanēmē; ve yeni lokuslar 

ve iliĸkiler keĸfetmek 

 

ķenol ¢itli1 
1 Recep Tayyip Erdoĵan ¦niversitesi, Tēp Fak¿ltesi, Tēbbi Genetik A.D. 

 

Giriĸ: Otizm spektrum bozukluĵu (OSB), kiĸilerarasē etkileĸim ve iletiĸimde s¿reĵen 

yetersizlikler ve tekrarlayēcē, kēsētlē, basmakalēp davranēĸ ve ilgilerin varlēĵē ile karakterize 

nºrogeliĸimsel bozukluktur. OSBônin etiyopatogenezinde genetik bileĸenler ºnemlidir. OSB ile 

baĸvuran ­ocuklara,  birinci basamak genetik deĵerlendirme olarak CMA (chromosomal 

microarray analysis) ºnerilmektedir. ¢alēĸmamēzda OSB tanēsē konulan olgularda olasē 

subkromozomal defektlerin araĸtērēlmasē ve OSB ile iliĸkili yeni lokuslar saptanmasē ve/veya 

mevcut literat¿r bilgilerinin yeni olgularla desteklenmesi ama­lanmēĸtēr.   

Gereç ve Yöntem: ¦­¿nc¿ basamak bir hastanenin ­ocuk psikiyatri ve tēbbi genetik 

klinikleri tarafēndan Ocak 2018-Ekim 2019 yēllarē arasēnda OSB tanēlē 49 hastaya yapēlan cma 

analizleri deĵerlendirildi. CMA (chromosomal microarray analysis), kopya sayēsē deĵiĸiminin 

varlēĵēnē belirlemek i­in ¿reticinin talimatlarēna gºre, AgilentÈ 8 x 60 k cips (SantaClara, CA, 

ABD) kullanēlarak ger­ekleĸtirildi. Analiz i­in Agilent CYTOGENOMICS v.2.7.22 

kullanēlmēĸtēr. Elde edilen sonu­larēn analizi ve yorumlanmasē, UCSC, OMIM, DGV, 

DECIPHER, CLINGEN gibi halka a­ēk genomik veritabanlarē kullanēlarak yapēldē. Saptanan 

CNVôlerin (Copy Number Varyasyon ) sēnēflandērēlmasē ise American College of Medical 

Genetics and Genomics (ACMG) kēlavuzu referans alēnarak ger­ekleĸtirildi. 

Bulgular:  CARS (The Childhood Autism Rating Scale) ve ABC (The Autism Behavior 

Checklist ) sēnēflamasēna gºre OSB tanēsē konulan 38ôi erkek ve 11ôi bayan 49 ­ocuk hasta 

­alēĸmaya dahil edildi. Yaĸlarē 4 ile 16 arasēnda olan hastalarēn FMR1 ve Kromozom Analizleri 

normaldi. ¦­¿ kēz, ¿­¿ erkek olan toplam altē hastada klinik olarak anlamlē CNV (Copy Number 

Varyasyon ) tespit edildi. Tespit edilen bu varyasyonlardan ikisi delesyon, dördü duplikasyon 

olarak saptanan bu CNV lerin 3ô¿ Patojenik (P), 1ôi Likely patojenik (LP) ve diĵer 2ôsi VUS 

olarak sēnēflandērēldē. ¢alēĸmada bulunan patojenik CNV lerden birisi ilgin­ olarak monozomi X 

(Turner send) olarak saptanērken diĵeri Branchio-Oto-Renal (BOR) sendromu ile iliĸkili olduĵu 

gºsterilen EYA1 gen bºlgesinide i­ine alan 8q12.2q21.2 delesyonu olarak gºr¿ld¿. Diĵer 

saptanan CNVôler ise patojenik 8q13.3q21.11 duplikasyonu (6249 kb), likely patojenik Xq28 

duplikasyonu (545 kb LP). Ayrēca VUS olarak deĵerlendirilen Xq28 (441 kb) ve 5q35.1 (457 kb) 

duplikasyonlarē idi.  

Sonuç: CMA, otizmli hastalar i­in g¿­l¿ bir tanē aracēdēr ve ­alēĸmamēzda olduĵu gibi 

yeni lokuslar tanēmlayabilmektedir. Ayrēca iyi bildiĵimiz bazē sendromlara otizmin eĸlik 

edebileceĵini ortaya koyabilmektedir. Bu ­alēĸma ayrēca zeka geriliĵi ve otizm spektrum 

bozukluĵu olan bir hastada 8q13.3q21.11'de 6.2 mb'lik yeni bir de novo CNV saptadē. Ayrēca 

Turner ve BOR sendromlarēna otizm spektrum bozukluĵunun (OSB) eĸlik edebileceĵini ortaya 

koydu.  

Anahtar sözcükler: Kromozomal mikroarray, Otizm spektrum bozukluĵu (OSB), 8q13.3 

duplikasyonu 
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Use of chromosomal microarray analysis in the diagnosis of patients with autism; and 

discovering new loci and relationships 

 

ķenol ¢itli1    
1 Recep Tayyip Erdoĵan ¦niversitesi, Tēp Fak¿ltesi, Tēbbi Genetik A.D. 

 

Introduction:  Autism spectrum disorder (ASD) is a neurodevelopmental disorder 

characterized by persistent inadequacies in interpersonal interaction and communication, and the 

presence of repetitive, restricted, stereotyped behaviors and interests.  Genetic components are 

important in the etiopathogenesis of ASD. CMA (chromosomal microarray analysis) is 

recommended as a primary genetic evaluation for children presenting with ASD. In our study, it 

was aimed to investigate likely subchromosomal defects in patients with ASD, to detect new loci 

associated with ASD, and/or to support existing literature with new cases. 

Materials and Methods: Child psychiatry and medical genetics clinics of a tertiary 

hospital evaluated CMA analyzes performed in 49 patients with ASD between January 2018 and 

October 2019. CMA (chromosomal microarray analysis) was performed using Agilent® 8 x 60 k 

chips (SantaClara, CA, USA) according to the manufacturer's instructions to determine the 

presence of copy number variation. Agilent CYTOGENOMICS v.2.7.22 was used for analysis. 

Analysis and interpretation of the obtained results were executed by using publicly available 

genomic databases such as UCSC, OMIM, DGV, DECIPHER, CLINGEN. Classification of 

detected CNVs (Copy Number Variation) was carried out by following the American College of 

Medical Genetics and Genomics (ACMG) guidelines. 

Results: Forty-nine pediatric patients (38 male and 11 female) diagnosed with ASD 

according to CARS (The Childhood Autism Rating Scale) and ABC (The Autism Behavior 

Checklist ) classification were included in the study. FMR1 and Chromosome Analyzes of the 

patients aged between 4 and 16 were normal. Clinically significant CNV (Copy Number 

Variation) was detected in a total of six patients, three girls and three boys. Of these detected 

variations, two were deletions and four were duplications, three of these CNVs were classified as 

Pathogenic (P), one as Likely pathogenic (LP) and the other two as VUS. Interestingly, one of the 

pathogenic CNVs found to be monosomy X (Turner send), while the other was found to be 

8q12.2q21.2 deletion including EYA1 gene region, which was shown to be associated with BOR 

syndrome previously. Other detected CNVs were pathogenic 8q13.3q21.11 duplication (6249 kb) 

and likely pathogenic Xq28 duplication (545 kb LP), and also were duplications of Xq28 (441 

kb) and 5q35.1 (457 kb), which were evaluated as VUS. 

Conclusion: CMA is a powerful diagnostic tool for patients with autism and can identify 

new loci, as we found in this study. In addition, it revealed that autism may accompany some 

syndromes that we know about well. This study also found a new de novo CNV of 6.2 mb at 

8q13.3q21.11 in a patient with mental retardation and autism spectrum disorder. It was also 

determined that the autism spectrum disorder (ASD) may accompany Turner and BOR 

syndromes.  

Key words: Chromosomal microarray, autism spectrum disorder (ASD), 8q13.3 

duplication 
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[OP-15] 

 

Primer amenore ile baĸvuran 47,XXY gonadal disgenezi olgusu: Literat¿rde ilk olgu 

 

Özlem Sezer, Aslēhan Sanrē 

Samsun Eĵitim ve Araĸtērma Hastanesi, Genetik Hastalēklar Deĵerlendirme Merkezi. Samsun, 

Türkiye. 

 

Giriĸ: Cinsiyet geliĸim bozukluklarē (CGB), bir bireyin cinsiyet kromozomlarē, gonadlarē ve/veya 

anatomik cinsiyeti arasēnda uyumsuzlukla sonu­lanan heterojen bir konjenital anomaliler 

grubudur. Klinefelter sendromu (47,XXY) erkeklerde sēk gºr¿len bir kromozomal bozukluktur 

ve sēklēkla hipergonadotropik hipogonadizm, testik¿ler yetersizlik ve bozulmuĸ spermatogenez 

ile karakterizedir. NR5A1 geni, hipotalamik-hipofiz-gonadal eksende yer alan birçok genin 

anahtar transkripsiyonel düzenleyicisidir. Patojenik NR5A1 varyasyonlarē 46,XY CGB %9-

10'unu oluĸturmaktadēr. 46,XY CGB, tamamen erkekten tamamen kadēna kadar deĵiĸen, olduk­a 

heterojen bir fenotipe sahip bir hastalēk grubudur. Literat¿rde daha ºnce 47,XXY kromozomal 

kuruluĸu ile patojenik NR5A1 geni varyasyonu saptanmamēĸtēr. 

 

Gereç ve Yöntem: 19+6 y kadēn olgu, primer amenore nedeni ile Genetik Hastalēklar 

Deĵerlendirme Merkezimize baĸvurdu. Olguya klinik, endokrin deĵerlendirme ve genetik analiz 

ile 47,XXY gonadal disgenezi tanēsē konuldu. 

 

Bulgular: Olgu, birinci kuzen ebeveynlerinin tek ­ocuĵuydu. Zamanēnda 2800 gr doĵdu. Aile 

öyküsünde male infertilite (azospermi) nedenli in vitro fertilizasyon bebeĵi olduĵu ve babasēnēn 

da ­ocukken dēĸ genital organ rekonstruksiyon ameliyatē olduĵu ºĵrenildi. 

Hastanēn fizik muayenesinde v¿cut aĵērlēĵē 107 kg (99 persentil; 2,38 SD),  boyu 178 cm (99 

persentil; 2,28 SD) vücut kütlesi indeksi 33.8 kg/m2 (1,83 SD) idi.  

Female dominant fenotipteki olgu daha ºnce hi­ mensturasyon gºrmemiĸti. Genel v¿cut 

muayenesinde aksiller ve pubik kēllanma vardē. Meme geliĸimi normaldi. Meme baĸlarē 

hipoplazik idi. Dēĸ genital organlar diĸi fenotipinde idi. Kliteromegali, hirsutizm ve akne 

saptanmadē. Ses kalēnlaĸmasē ve peltek konuĸma dēĸēnda ºzellik saptanmadē.  

Olgunun hormonal deĵerlendirilmesinde folik¿ler stim¿lan hormon 29.9 mIU/mL, luteinizan 

hormon 18.7 mIU/mL, östradiol 20.8 pg/mL, total testosteron 47.4 ng/dL, Antimüllerien Hormon 

< 0,010 ɛg/L, elektrolitler normaldi.  Adrenal yetmezlik a­ēsēndan gºnderilen ACTH 29.7 pg/mL, 

ve serum kortizol 16.7 ng/dL d¿zeyleri normal saptandē.  

Meme ultrasonografisinde bilateral simetrik normal meme dokusu izlendi. 

Pelvik ultrasonografisinde ve Kontrastlē alt abdomen + dif¿zyon MRIô da uterus saĵa deviye 

antevert 70x56x24 mm, endometrium kalēnlēĵē ­ift kat kalēnlēĵē 11 mm, saĵ over 14x8 mm ve sol 

over 20x15 mm boyutlarēnda izlendi. Saĵ overde milimetrik boyutlarda ve sol overde 15 mm 

boyutlarēnda folikül kistleri izlendi. 

Olgunun kromozom ve FISH analizi 47, XXY idi. SRY pozitifti. Kromozomal mikroarrayde 

ayrēca bir mikrodelesyon/mikroduplikasyon saptanmadē. 

Hastaya tanēsal laparoskopi uygulandē. Laparoskopik muayenesinde her iki internal ringte 

processus vaginalisin a­ēk olduĵu ancak a­ēklēĵēn devam etmediĵi ve 1,5 cm sonra kapandēĵē 

gºzlendi. Saĵ overden wedge rezeksiyon ile biopsi alēndē. 

Patoloji raporu: saĵ over wedge rezeksiyonunda atrofik testis dokusu (belirgin leydig h¿cre 

proliferasyonu ve atrofik seminifer t¿b¿ller) saptandē. 

Dēĸ merkezde yapēlan gonad kromozom analizi sonucu 47, XXY idi. 

Cinsiyet geliĸim bozukluklarē paneli ­alēĸēlan olguda, NR5A1 geninde muhtemel patojenik 

heterozigot c.50G>T  (p.Gly17Val) varyant saptandē.  

Ebeveynlerin kromozom analizleri normaldi, NR5A1 i­in segregasyon analizi planlandē. 

Ebeveynlerin genetik incelemesi halen devam etmektedir.  

https://varsome.com/variant/hg38/NR5A1(NM_004959.5):c.50G%3ET?&annotation-mode=germline
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Dominant fenotipik cinsiyet olan female cinsiyet ile devam eden olguya, bilateral gonadektomi 

planlandē. Takip ve tedavileri için endokrinoloji ve psikiyatri bölümü ile konsülte edildi. 

Sonuç: Bildiĵimiz kadarēyla, 47,XXY karyotipi ve m¿llerian kalēntēlarē olan female dominant 

olgu, NR5A1 geninde heterozigot patolojik varyant ile iliĸkili olan literat¿rdeki ilk olgudur. 

Cinsiyet geliĸim bozukluklarē, hem tēbbi hem de sosyal bir acil durumdur. Olgulara tanē konduĵu 

erken dönemde müdahale edilmelidir. Bu olgunun yönetiminde uygun hormon replasman 

tedavisi, fonksiyonel bir vajenin oluĸturulmasē, t¿mºr geliĸiminin ºnlenmesi için gonadektomi 

yapēlmasē ve psikolojik destek ama­lanmēstēr. Aile öyküsü, klinik muayene, hormonal 

deĵerlendirme ve genetik analizler ile genetik danēĸma verilmesi ºnemlidir. NR5A1 gen analizi 

CGB tanē algoritmasēnda ilk sēralarda yer almalēdēr.  

Anahtar Kelimeler:  47,XXY, gonadal disgenezi, NR5A1, testiküler disgenezi 

 

A case of 47, XXY gonadal dysgenesis presented with primary amenorrhea: The first case 

in the literatüre  

 

Özlem Sezer, Aslēhan Sanrē 

Samsun Training and Research Hospital, Genetic Diseases Evaluation Center. Samsun, Türkiye. 

 

Introduction:  Disorders of sex development (DSD) are a heterogeneous group of congenital 

anomalies resulting in discordance between an individual's chromosomal sex, gonads, and/or 

anatomical sex. Klinefelter syndrome (47,XXY) is a common chromosomal disorder in males and 

is often characterized by hypergonadotropic hypogonadism, testicular failure, and impaired 

spermatogenesis. The NR5A1 gene is a key transcriptional regulator of many genes involved in 

the hypothalamic-pituitary-gonadal axis. Pathogenic NR5A1 variations constitute 9-10% of 

46,XY DSD. 46,XY DSD is a group of diseases with a highly heterogeneous phenotype ranging 

from completely male to completely female. In the literature, no pathogenic NR5A1 gene variation 

with 47, XXY chromosomal establishment has been detected before. 

Materials and Methods: A 19+6-year-old female patient was admitted to our Genetic Diseases 

Evaluation Center with primary amenorrhea. The case was preliminarily diagnosed with sex 

development disorder by clinical, endocrine evaluation, and genetic analysis. 

Results: The case was the only child of first-cousin parents. The case was born at term with a 

birth weight of 2800 gr. In family history, it was learned that her father had in vitro fertilization 

due to male infertility (azoospermia). He had undergone external genital organ reconstruction 

surgery when he was a child. 

On physical examination, the patient's body weight was 107 kg (99 percentile; 2.38 SD), height 

was 178 cm (99 percentile; 2.28 SD), and body mass index was 33.8 kg/m2 (1.83 SD). 

The case in the female dominant phenotype had never menstruated before. General body 

examination revealed axillary and pubic hair growth. Breast development was normal. Nipples 

were hypoplasic. External genitalia was a female phenotype. Cliteromegaly, hirsutism, and acne 

were not detected. No features were detected except the thickening of the voice and lisp. 

In the hormonal evaluation of the case, follicular stimulating hormone 29.9 mIU/mL, luteinizing 

hormone 18.7 mIU/mL, estradiol 20.8 pg/mL, total testosterone 47.4 ng/dL, antimullerian 

hormone < 0.010 ɛg/L, electrolyte levels were normal range. ACTH 29.7 pg/mL, and serum 

cortisol 16.7 ng/dL levels measured for adrenal insufficiency were found to be normal. 

On the breast ultrasonography, bilateral symmetrical normal breast tissue was observed. 

In pelvic ultrasonography and contrast-enhanced lower abdomen, diffusion MRI, the uterus was 

observed to be right deviated anteverted 70x56x24 mm, endometrial thickness double-layered 11 

mm, right ovary 14x8 mm, and left ovary 20x15 mm. Millimetric follicle cysts were observed in 

both ovaries.  

Chromosome and FISH analysis of the case was 47, XXY. SRY was positive. No other 

microdeletion/microduplication was detected in the chromosomal microarray. 
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Diagnostic laparoscopy was applied to the case. In the laparoscopic examination, it was observed 

that the processus vaginalis was open in both internal rings, but it did not continue and closed 

after 1.5 cm. Biopsy was taken from the right ovary with wedge resection. 

Pathological examination of right ovarian wedge resection revealed atrophic testicular tissue 

(pronounced Leydig cell proliferation and atrophic seminiferous tubules). 

The result of the gonadal chromosome analysis performed in an external center was 47, XXY. 

In this case, the sex developmental disorders panel identified a likely pathogenic heterozygous 

variant c.50G>T (p.Gly17Val) in the NR5A1 gene. 

Chromosome analysis of the parents was normal. Segregation analysis was planned for NR5A1. 

Genetic analysis of the parents is still ongoing. 

Bilateral gonadectomy was planned for the case that continued with the dominant phenotypic 

gender, female. She was consulted with the endocrinology and psychiatry departments for follow-

up and treatment. 

Conclusion: To our knowledge, a female dominant case with 47,XXY karyotype and Müllerian 

residues is the first case in the literature associated with a heterozygous pathological variant in 

the NR5A1 gene. Sex developmental disorders are both medical and social emergencies. 

Treatment should be provided by an early intervention when diagnosed. In the management of 

this case, appropriate hormone replacement therapy, creation of a functional vagina, gonadectomy 

to prevent tumor development, and psychological support were aimed. It is important to give 

genetic counseling with family history, clinical examination, hormonal evaluation, and genetic 

analysis. NR5A1 gene analysis should be at the top of the CGB diagnostic algorithm. 

 

Anahtar kelimeler:  47,XXY, gonadal dysgenesis, NR5A1, testicular dysgenesis 
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[OP-16] 

 

Akraba Evliliĵinin Sonucu; Ķki kardeĸte farklē nadir sendrom tanēsē 

 

B¿ĸra ESER ÇAVDARTEPE1, Rojan ĶPEK2 

1Konya ķehir Hastanesi, Tēbbi Genetik Kliniĵi, Konya 
2Adēyaman ¦niversitesi Eĵitim ve Araĸtērma Hastanesi, ¢ocuk Nºroloji Kliniĵi, Adēyaman 

 

Giriĸ: Warburg-Micro sendromu (WARBM) otozomal resesif ge­iĸ gºsteren nadir bir hastalēktēr. 

Bu sendrom, aĵēr entelekt¿el gerilik, mikrosefali, beyin bulgularēnē i­eren nºrogeliĸimsel 

anomaliler ve konjenital katarakt, mikroftalmi, optik atrofiyi içeren göz bulgularē ile 

karakterizedir. Bu sendrom RAB3GAP1, RAB3GAP2, RAB18 ve TBC1D20 genlerinin 

etkilenmesine gºre 4 subtipe ayrēlmēĸtēr. RAB3GAP1 mutasyonlarē en sēk olanēdēr ve WARBM 

vakalarēnēn %40ô ēnē oluĸturur. 

EIF3F genindeki biallelik varyantlarēn sendromik nºrogeliĸimsel hastalēĵa (OMIM #618295 : 

intellectual developmental disorder, autosomal recessive 67)  neden olduĵu yakēn zamanda 

bildirilmiĸtir. EIF3F, h¿cre dºng¿s¿ kontrol¿, farklēlaĸma ve apoptoz dahil olmak ¿zere h¿cre 

proliferasyonu ve büyümesinde yer alan olduk­a spesifik bir mRNA grubuna baĵlanan en b¿y¿k 

ºkaryotik translasyon baĸlatma faktºr¿ eIF3' ¿n temel bir alt birimini kodlamaktadēr. 

 

Gereç ve Yöntem: 15 aylēk kēz hasta geliĸim geriliĵi nedeniyle genetik polikliniĵimize 

yönlendirildi. Anne baba arasēnda 1. derece kuzen evliliĵi vardē. Hastanēn NSVY ile miadēnda 

2940 gr doĵduĵu ve pre-postnatal ºzellik olmadēĵē ºĵrenildi. Hastada nºromotor geliĸme geriliĵi, 

mental retardasyon,  yarēk damak, bilateral konjenital katarakt, optik atrofi, bilateral iĸitme kaybē, 

spastisite bulgularē mevcut idi. Beyin MR gºr¿nt¿lemesinde ince corpus callosum, 3. ventrik¿l 

dilatasyonu, temporal ve frontoparietal alanlarda sulcus dilatasyonu ve periventriküler hipoplazi 

vardē. Ekokardiyografisi (EKO) normaldi. 

 

Bulgular:  Karyotip ve mikroarray analiz sonu­larēnēn normal olmasē ¿zerine hastadan klinik 

ekzom dizileme ­alēĸēldē. RAB3GAP1 geninde c.1039C>T homozigot patojenik (p.Arg347Ter) 

mutasyon saptandē. Warburg Micro tip 1 tanēsē konuldu. 

Hastanēn 5 yaĸ erkek kardeĸinde de nºromotor geliĸim geriliĵi, mental retardasyon, bilateral 

iĸitme kaybē, strabismus, epilepsi bulgularē mevcut idi. Hastanēn NSVY ile miadēnda 3570 gr 

doĵduĵu ve pre-postnatal ºzellik olmadēĵē ºĵrenildi. Beyin MR gºr¿nt¿lemesi normaldi. EKO 

normaldi. Klinik bulgularēnēn farklē olmasē ¿zerine hastanēn kardeĸinden de klinik ekzom dizileme 

­alēĸēldēĵēnda otozomal resesif entellekt¿el yetersizlik sendromuna yol a­an EIF3F geninde 

c.694T>G (p.Phe232Val) homozigot missense mutasyonu tespit edildi. Bu mutasyon ACMG 

kriterlerine gºre muhtemel patojenik olarak yorumlanmēĸtēr. 

Ebeveynlerden her iki hastalēk i­in yapēlan segregasyon analizi sonucunda RAB3GAP1 ve EIF3F 

genlerinde heterozigot taĸēyēcēlēk tespit edildi. 

 

 Sonuç: ¦lkemizde akraba evlilikleri sēk gºr¿lmektedir. Burada sunulan, nadir görülen ve 

otozomal resesif kalētēlan iki sendromun aynē ailede gºr¿lmesi de akraba evliliĵinin bir 

sonucudur. ¥zellikle bu ailelere genetik danēĸmanlēk verilirken sadece tanē konulan hastalēk deĵil 

diĵer resesif kalētēlan hastalēklarēn da ortaya ­ēkabileceĵinin gºz ºn¿nde bulundurulmasē ­ok 

ºnemlidir. Ayrēca gerekli durumlarda, geniĸ kapsamlē genetik testlerin yapēlmasē da bu vakalarēn 

tanē alabilmesine olanak saĵlamaktadēr. 

 

Anahtar Sözcükler: Akraba Evliliĵi, RAB3GAP1 geni, EIF3F geni, nadir hastalēk 
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Consequence of Consanguineous Marriage; Different rare syndrome diagnosis in two 

siblings 

 

B¿ĸra ESER ¢AVDARTEPE1, Rojan ĶPEK2 

1Konya City Hospital, Department of Medical Genetics, Konya 
2Adēyaman University Training and Research Hospital, Department of Pediatric Neurology, 

Adēyaman 

 

Introduction:  Warburg-Micro syndrome (WARBM) is a rare autosomal recessive disease. This 

syndrome is characterized by severe intellectual retardation, microcephaly, neurodevelopmental 

anomalies including brain findings, and ocular findings including congenital cataract, 

microphthalmia, optic atrophy. This syndrome is divided into 4 subtypes according to mutations 

in RAB3GAP1, RAB3GAP2, RAB18 and TBC1D20 genes. RAB3GAP1 mutations are the most 

common and account for 40% of WARBM cases. 

Biallelic variants in the EIF3F gene have recently been reported to cause syndromic 

neurodevelopmental disease (OMIM #618295 : intellectual developmental disorder, autosomal 

recessive 67). EIF3F encodes an essential subunit of the largest eukaryotic translation initiation 

factor eIF3 that binds to a highly specific set of mRNAs involved in cell proliferation and growth, 

including cell cycle control, differentiation and apoptosis. 

 

Materials and Methods: A 15-month-old female patient was referred to our genetics outpatient 

clinic due to developmental delay. There was a first-degree cousin marriage between the parents. 

It was learned that the patient was born 2940 g at term with a normal spontaneous vaginal delivery 

(NSVD) and there was no prenatal-postnatal feature. The patient had neuromotor developmental 

delay, mental retardation, cleft palate, bilateral congenital cataract, optic atrophy, bilateral hearing 

loss, and spasticity findings. Brain MRI showed thin corpus callosum, dilatation of the third 

ventricle, sulcus dilatation in the temporal and frontoparietal areas, and periventricular 

hypoplasia. Echocardiography (ECHO) was normal.  

 

Results: Since the karyotype and microarray analysis results were normal, clinical exome 

sequencing was performed from the patient. A c.1039C>T homozygous pathogenic 

(p.Arg347Ter) mutation was detected in the RAB3GAP1 gene. A diagnosis of Warburg Micro 

type 1 was made. 

The patient's 5-year-old brother also had neuromotor developmental delay, mental retardation, 

bilateral hearing loss, strabismus, and epilepsy findings. It was learned that the patient was born 

3570 g at term with NSVD and there was no prenatal-postnatal feature. Brain MRI was normal. 

ECO was normal. When clinical exome sequencing was performed on the patient's sibling, as the 

clinical findings were different, a c.694T>G (p.Phe232Val) homozygous missense mutation was 

detected in the EIF3F gene, which causes autosomal recessive intellectual disability syndrome. 

This mutation was interpreted as likely pathogenic according to the ACMG criteria. 

As a result of the segregation analysis for both diseases from the parents, heterozygous carriers 

were detected in the RAB3GAP1 and EIF3F genes. 

 

Conclusion: Consanguineous marriages are common in our country. The presence of two rare 

autosomal recessive syndromes presented here in the same family is also a result of 

consanguineous marriage. Especially when giving genetic counseling to these families, it is very 

important to consider that not only the diagnosed disease but also other recessive inherited 

diseases may occur. In addition, when necessary, extensive genetic testing allows these cases to 

be diagnosed. 

 

Keywords: Consanguineous Marriage, RAB3GAP1 gene, EIF3F gene, rare disease  
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The vaccine cocktail hubbub! Viral load dynamics of SARS-CoV-2 Delta and Omicron 

variants against different vaccine-booster vaccine combinations 

 

Mahmut Cerkez Ergoren1, Gokce Akan2, Ender Volkan3, Gulten Tuncel2, Emine Unal Evren4, 

Hakan Evren4, Eliz Volkan5, Emine Kandemis6, Kubra Komurcu1, Huseyin Kaya Suer7, Tamer 

Sanlidag2 
1Near East University, Faculty of Medicine, Department of Medical Genetics, Nicosia 99138, 

Cyprus 
2Near East University, DESAM Research Institute, Nicosia 99138, Cyprus 
3Cyprus International University, Faculty of Pharmacy, Department of Microbiology, Nicosia, 

Cyprus 
4Girne University, Faculty of Medicine, Department of Clinical Microbiology and Infectious 

Diseases, Girne, TRNC 
5Cyprus International University, Faculty of Arts and Sciences, Department of Phycology, 

Nicosia, Cyprus 
6Near East University, Faculty of Medicine, Department of Medical Biology, Nicosia 99138, 

Cyprus 
7Near East University, Faculty of Medicine, Department of Clinical Microbiology and Infectious 

Diseases, Nicosia 99138, TRNC 

 

Introduction:   Variety types of vaccines were rapidly and efficiently innovated with scientific 

studies carried out meticulously by healthcare professionals and scientists on a global scale 

regarding SARS-CoV-2 caused COVID-19. 

 

Materials and Methods: mRNA-based vaccines developed by Pfizer/BioNTech (BNT162b2) 

and Moderna (mRNA-1273) were observed to have high (95%) protective efficacy in Phase III 

trials supported by real patient data. This efficacy was followed by AstraZeneca and Janssen, 

adenovirus-based vaccines developed at Oxford University, with protection levels of 70.4%. 

Inactivated virus vaccines such as CoronaVac (Sinovac) have also had wide global use, with 

different levels of efficacy reported by Türkiye and different countries such as Brazil and 

Indonesia. This current study was aimed to investigate the relationship between the viral loads of 

different variants (Omicron and Delta) that occur during the course of the disease and the different 

vaccines administered in Northern Cyprus This retrospective study included 341 patients over the 

age of 18 who were diagnosed with COVID-19, had symptomatic infection and were fully 

vaccinated with different COVID-19 vaccines between October 2021 and March 2022.  

 

Results:The mean age of all participants was 34.56±10.98, and the gender distribution was 

recorded as 178 (52.2%) females and 163 (47.8%) males. All participants in our study group were 

fully vaccinated with one of the four types of COVID-19 vaccine. Relative SARS-CoV-2 viral 

load was correlated with each vaccine to estimate the efficacy of vaccines against SARS-CoV-2 

infection through assessment of the Ct value. A high Ct value has been taken as a surrogate for 

highly effective vaccines, a low Ct value for less effective vaccines.  
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Conclusion: Our results showed that the highest SARS-CoV-2 Ct values were obtained in 

individuals vaccinated with Pfizer/BioNTech, followed by AstraZeneca/Oxford, CoronaVac, and 

Janssen vaccines, respectively. Interestingly, when variant-dependent Ct values were 

investigated, it was observed that the Omicron variant had higher Ct values compared to the Delta 

variant, regardless of the vaccine used. Overall, our study highlights the different viral loads and 

thus the contagiousness of SARS CoV-2 and its variants in patients vaccinated with different 

COVID-19 vaccines. 

 

Keywords: SARS-CoV-2, variants, COVID-19, vaccine, BNT162b2, mRNA-1273 
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Kapsamlē Germline Varyant  Analizlerinde Uygulanan Algoritma  ve Yöntemlerin 

Diagnostik Etkisi  

Akif  Ayaz1, Abdullah Hüseyin Kºseoĵlu2, Zeynep Doĵru2, Baĸak Abak2, Sinem Darwish2, Fatma  

Ekici2, Dilek Alpsar Budak2, Nilgün Genç2, Barēĸ Ethem Süzek3 

1 Ķstanbul Medipol ¦niversitesi Tēp Fakültesi, Tēbbi Genetik Anabilim Dalē, Ķstanbul, Türkiye 

2 Ķstanbul Medipol Üniversitesi, Genetik Hastalēklar Deĵerlendirme Merkezi, Ķstanbul, Türkiye 

3 Muĵla Sētkē Koçman Üniversitesi, Bilgisayar M¿hendisliĵi Bölümü, Mühendislik Fakültesi, 

Muĵla, Türkiye. 

Giriĸ 

Nºrogeliĸimsel gerilik, epilepsi, otizm spektrum bozukluklarē, imm¿n yetmezlikler, iskelet 

displazileri, metabolik hastalēklar baĸta olmak üzere birçok genetik kökenli hastalēklarēn 

tanēsēnda kapsamlē genetik analizlerin (t¿m ekzom dizi analizi, klinik ekzom dizi analizi) önemli 

rol oynadēĵē bilinmektedir. Bu analizlerde doĵru sonu­ elde etmek i­in farklē etki düzeylerine 

sahip bir­ok algoritma ve yºntem kullanēlmaktadēr. Uygulanan bu algoritma ve yöntemler 

önemli benzerliklere sahip olmakla birlikte, sonucu etkileyen farklēlēklar da içermektedir. 

Uyguladēĵēmēz her bir algoritma ve yöntemin, tanēsal etkinliĵinin deĵerlendirilmesi amacēyla, 

son 3 ayda farklē endikasyonlarla merkezimize baĸvuran ve t¿m ekzom dizi analizi ­alēĸēlan 

hastalarēn sonu­larē deĵerlendirilmiĸtir. 

Gereç ve Yöntem 

Hastalarēn anamnezleri, klinik bulgularē, aile ºyk¿leri, laboratuvar ve gºr¿nt¿leme bulgularē, ön 

tanēlarē derlendi. Germline varyant analizi ile elde edilen genetik deĵiĸimler, derlenen bulgular 

ēĸēĵēnda, uluslararasē klinik  veri tabanlarē [Human Phenotype Ontology (HPO), ClinVar, HGMD 

vb] kullanēlarak incelendi. Sonuçlar, aile ­alēĸmalarē, ek metabolik ve görüntüleme testleri, 

ayrēntēlē klinik ve literat¿r deĵerlendirmesi ile desteklendi. Raporlanan genlerin, olgularda tespit 

edilen klinik  bulgularē ile ilgili  HPO listesindeki varlēĵē deĵerlendirildi. Tespit edilen 

varyantlarēn klinik veri tabanlarēnda (ClinVar, HGMD vb) yer alēp almadēĵē sorgulandē. Aynē 

zamanda bu varyantlarēn ACMG kriterlerine göre sēnēflandērmasē incelendi. Homozigot ve 

yüksek etkili (high impact) varyantlarēn bu ­alēĸmadaki ºnemi deĵerlendirildi. Ayrēca, kopya 

sayēsē varyasyonlarēnēn (CNV) t¿m ekzom dizi analizlerinde tanēya katkēsē araĸtērēldē. 

Bulgular  

Son ¿­ ay i­erisinde t¿m ekzom dizi analizi ile kesin tanēsē konulan 75 olgumuzda raporlanan 

77 varyant üzerinden, analiz s¿recinde yararlanēlan kriterlerin tanēya etkisi karĸēlaĸtērēldē. 

Raporlanan 77 varyantēn 53 (%68,8) tanesinin ClinVar ve/veya HGMD veri tabanēnda kaydē 

bulunmaktadēr. 77 varyantēn 49(%63,6) tanesi homozigot durumdadēr. Varyantlarēn ACMG 

kriterlerine göre 51 tanesi patojenik, 26 tanesi muhtemel patojenik olarak sēnēflandērēlmaktadēr. 

Olgularēn 5 tanesi CNV analizi ile tanē almēĸtēr. 
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Sonuç 

Elde ettiĵimiz veriler, ACMG kriterlerine göre yapēlan sēnēflandērmalarēn önemini bir kez daha 

desteklemiĸtir. Ancak bu kriterlerin etkin ve kontroll¿ kullanēlmasē ºnem arz etmektedir. 

ClinVar ve HGMD veri tabanlarēnēn tanēya olan katkēsē ºnemli d¿zeylerdedir. Fakat novel 

mutasyonlarēn ºnemli oranlarda gºzlemlenmesi unutulmamalēdēr. Ķlgili hastalēk gruplarēnda, 

homozigot mutasyonlar, hastalēk nedeni olarak toplumumuzda önemli bir yere sahiptir. 

 

Anahtar  Kelimeler: WES, Germline Varyant, Nºrogeliĸimsel gerilik, Yeni Nesil Dizileme 
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Introduction  

It is known that comprehensive genetic analyzes (whole exome sequence analysis, clinical exome 

sequence analysis) play an important role in the diagnosis of many genetic origin diseases, 

especially neurodevelopmental retardation, epilepsy, autism spectrum disorders, 

immunodeficiencies, skeletal dysplasias, metabolic diseases. In these analyzes, many algorithms 

and methods with different effect levels are used to obtain accurate results. 

Although these algorithms and methods have significant similarities, they also contain 

differences that affect the result. In order to evaluate the diagnostic efficiency of each algorithm 

and method we applied, the results of the patients who applied to our center with different 

indications in the last 3 months and whose whole exome sequence analysis was studied were 

evaluated. 

Material  and Method 

The anamnesis, clinical findings, family histories, laboratory and imaging findings, and 

preliminary diagnoses of the patients were compiled. Genetic changes obtained by germline 

variant analysis were examined using international clinical databases [Human Phenotype 

Ontology (HPO), ClinVar, HGMD, etc.] in the light of compiled findings. Results were 

supported by family studies, additional metabolic and imaging tests, and detailed clinical and 

literature review. The presence of the reported genes in the HPO list related to the clinical 

findings detected in the cases was evaluated. It was questioned whether the detected variants 

were included in clinical databases (ClinVar, HGMD etc.).  

At the same time, the classification of these variants according to the ACMG criteria was 

examined. The importance of homozygous and high impact variants in this study was evaluated. 
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In addition, the contribution of copy number variations (CNV) to diagnosis in whole exome 

sequence analysis was investigated. 

Results 

The effects of the criteria used in the analysis process on the diagnosis were compared out of 77 

variants reported in our 75 cases who were definitively diagnosed with whole-exome sequence 

analysis in the last three months. Of the 77 reported variants, 53 (68.8%) were registered in the 

ClinVar and/or HGMD database. 49 (63.6%) of 77 variants were homozygous. According to 

the ACMG criteria, 51 of the variants are classified as pathogenic and 26 of them are classified 

as likely pathogenic. Five of the cases were diagnosed by CNV analysis. 

Conclusion 

The data we obtained once again supported the importance of classifications made according to 

the ACMG criteria. However, effective and controlled use of these criteria is important. 

The contribution of ClinVar and HGMD databases to diagnosis is significant. However, it 

should not be forgotten that novel mutations are observed at significant rates. In related 

disease groups, homozygous mutations have an important place in our society as a cause of 

disease. 

 

Keywords: WES, Germline Variant, Neurodevelopmental retardation, Next Generation 

Sequencin
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Introduction : The increasing use of the next-generation sequencing method in clinical 

studies allows the detection of new mutations that may be associated with diseases. 

Epidermolysis bullosa (EB) is one of the rare genetic diseases that may have different 

clinical manifestations, but the relationship between genotype and phenotype has not been 

fully elucidated yet. In this study, three individuals from the same family who applied to 

Pamukkale University Genetic Research Center with a preliminary diagnosis of 

epidermolysis bullosa were investigated. 

 

Methods: Routine clinical exome testing was applied to individuals with a pre-diagnosis 

of epidermolysis bullosa. The samples were run on the MGI DNBSEQ-G50 device and 

the data were analyzed using Genomize SEQ platform. 

 

 Results: Next generation sequencing results revealed a novel heterozygous missense 

mutation in chr12:52911499 (Exon 5) of KRT5 gene (c.967G>A), which led to an amino 

acid change (p.Val323Met) in the patients with EB  

 

Conclusion: This work expands the knowledge of gene mutations that can cause 

Epidermolysis bullosa, which can play important roles for diagnosis, prenatal screening, 

and future gene therapy for EB. 

 

Keywords: next generation sequencing, . Epidermolysis bullosa, novel mutation 

 

 

 

EPIDERMOLIZ BULLOZALI  HASTALARDA YENĶ KRT5 MUTASYONU 
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1-Pamukkale ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik AD. 

 

Giriĸ: Klinik ­alēĸmalarda yeni nesil dizileme yºnteminin sēklēkla kullanēmēnēn artmasē, 

hastalēklarla iliĸkili olabilecek yeni mutasyonlarēn saptanmasēna olanak saĵlamaktadēr. 

Epidermolizis b¿lloza (EB), farklē klinik bulgulara sahip olabilen nadir genetik 

hastalēklardan biridir ancak genotip ile fenotip arasēndaki iliĸki hen¿z tam olarak 

aydēnlatēlamamēĸtēr. Bu ­alēĸmada, Pamukkale ¦niversitesi Genetik Araĸtērmalar 

Merkezi'ne Epidermolizis B¿lloza ºn tanēsē ile baĸvuran aynē aileden ¿­ birey 

incelenmiĸtir. 

 

Yöntemler: Epidermolizis B¿lloza ºn tanēsē olan bireylere rutin klinik ekzom testi 

uygulanmēĸtēr. Hasta ºrnekleri MGI DNBSEQ-G50 cihazēnda y¿r¿t¿lm¿ĸ ve ­ēkan veriler 

Genomize SEQ platformu kullanēlarak analiz edilmiĸtir. 

 Sonuçlar: Yeni nesil dizileme sonuçlarē deĵerlendirildiĵinde, KRT5 geninin ekson 5 

bºlgesinde chr12:52911499 (c.967G>A) amino asit deĵiĸikliĵine yol a­an (p.Val323Met) 

yeni bir heterozigot mutasyon gºr¿lm¿ĸt¿r.  
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Sonuç: Bu ­alēĸma, EB molek¿ler tanēsē, doĵum ºncesi tarama ve gelecekteki gen tedavisi 

i­in ºnemli roller oynayabilecek gen mutasyonlarē hakkēndaki bilgilerimizi 

geniĸletmektedir. 

 

Anahtar kelimeler:  yeni nesil dizileme, Epidermolizis bülloza, yeni mutasyon 
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[OP-20] 

Kordosentezde mozaik tetrazomi 9p olan olguya yaklaĸēm 

Özge Güngör1, Emin Karaca1, Burak Durmaz1, Haluk Akēn1  

1. Ege ¦niversitesi Hastanesi Tēbbi Genetik Anabilim Dalē. 

Giriĸ: Tetrazomi 9p, fazladan izokromozom 9p içeren nadir bir kromozom anomalisidir. 

Tetrazomi 9p saptanan hastalara intrauterin b¿y¿me kēsētlamasē (IUGR), geliĸme geriliĵi, 

ventrikülomegali, Dandy-Walker malformasyonu, dismorfik yüz, hipertelorizm, 

mikrognati, kulak malformasyonlarē, yarēk dudak/damak, konjenital kalp hastalēklarē, 

parmak hipoplazileri, ¿rogenital anormallikler eĸlik etmektedir. Fenotipin ĸiddeti, ilgili 

izokromozomun boyutundan, mozaikliĵin derecesinden ve doku mozaikliĵinin 

varlēĵēndan etkilenmektedir. Mozaik veya mozaik olmayan tetrazomi 9p'nin prenatal 

tanēsē yaygēn deĵildir. Amniyosentezde doĵum ºncesi tespit edilen tetrazomi 9p sēklēĵēnēn 

%0,002 olduĵu tahmin edilmektedir. Bu sunumda, kordosentezde mozaik tetrazomi 9p 

tespit edilen bir fet¿s¿n prenatal tanē ve yºnetimi ile ilgili deneyimlerimiz aktarēlmēĸtēr. 

Gereç ve Yöntem: Burada sunulan olgu, Ege ¦niversitesi Tēbbi Genetik ADôna 

amniyosentezde anomali saptanmasē ve deĵerlendirilmesi amacēyla baĸvurmuĸtur. 

Yapēlan prenatal USGôde anomali saptanmamēĸ ve dēĸ merkezde yapēlan amniyosentez 

karyotip analizi sonucu 47,X*,+der(9)del(9)(q22)?[3]/46,X*[107] olarak saptanmēĸ. 

Genetik danēĸmanlēk sonrasēnda hastaya kordosentez ºnerildi. Kordosentez ile elde edilen 

materyale konvasiyonel sitogenetik ve 9p21 lokusu i­in metafaz FISH analizi yapēldē. 

Bulgular: USGôde herhangi bir patolojik bulgusu olmayan olgunun kordosentez 

materyalinin karyotip analizi sonucu 47,XX,+i(9)(p10)[18]/46,XX[32] olarak saptandē. 

FISH analizi sonucunda %51 oranēnda 9p21 CDKN2A(P16) geninde tetrazomi tespit 

edildi. 

Sonuç: Bu olguda amniyosentez materyaline göre kordosentezde izokromozom 9p tespit 

edilme oranēnēn daha y¿ksek olduĵu gºr¿lmektedir. Ger­ek mozaisizmin tespiti i­in 

mutlaka farklē bir kaynaktan materyal ile doĵrulama saĵlanmalēdēr ve m¿mk¿nse elde 

edilen sonucun baĸka bir yºntem ile doĵrulanmasē gerekmektedir. Bu olgu prenatal tanē 

ve yönetiminde klinik bakēĸ a­ēmēzē geliĸtirmesi ve literat¿re katkē saĵlamasē amacēyla 

sunulmuĸtur. 

Anahtar kelimeler:  Ķzokromozom 9p, tetrazomi 9p, amniyosentez, mozaisizm 
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Approach to a case with mosaic tetrasomy 9p in cordocentesis 

 

Özge Güngör1, Emin Karaca1, Burak Durmaz1, Haluk Akēn1 

1. Ege University Hospital Medical Genetics Department 

Introduction : Tetrasomy 9p is a rare chromosomal abnormality with an supernumerary 

isochromosome 9p. Patients with tetrasomy 9p are accompanied by intrauterine growth 

restriction (IUGR), growth retardation, ventriculomegaly, Dandy-Walker malformation, 

dysmorphic face, hypertelorism, micrognathia, ear malformations, cleft lip/palate, 

congenital heart diseases, finger hypoplasia, urogenital abnormalities. The severity of the 

phenotype is affected by the size of the relevant isochromosome, the degree of mosaicism, 

and the presence of tissue mosaicism. Prenatal diagnosis of mosaic or non-mosaic 

tetrasomy 9p is not common. The frequency of tetrasomy 9p detected prenatally in 

amniocentesis is estimated to be 0.002%. In this presentation, our experience in the 

prenatal diagnosis and management of a fetus with mosaic tetrasomy 9p detected in 

cordocentesis is presented. 

Material and Methods: The case presented here applied to Ege University Medical 

Genetics Department for the detection and evaluation of anomaly in amniocentesis. No 

anomaly was detected in the prenatal USG, and as a result of the amniocentesis karyotype 

analysis performed in an external center, it was determined as 

47,X*,+der(9)del(9)(q22)?[3]/46,X*[107]. Cordocentesis was recommended to the 

patient after genetic counseling. Conventional cytogenetics and metaphase FISH analysis 

for the 9p21 locus were performed on the material obtained by cordocentesis. 

Findings: The karyotype analysis of the cordocentesis material of the case without any 

pathological findings on USG was found to be 47,XX,+i(9)(p10)[18]/46,XX[32]. As a 

result of FISH analysis, tetrasomy was detected in the 9p21 CDKN2A(P16) gene with a 

rate of 51%. 

Results: In this case, it is seen that the rate of detection of isochromosome 9p in 

cordocentesis is higher than in amniocentesis material. For the detection of real 

mosaicism, confirmation with material from a different source must be provided, and if 

possible, the result obtained must be confirmed with another method. This case is 

presented to improve our clinical perspective in prenatal diagnosis and management and 

to contribute to the literature. 

Key words: Isochromosome 9p, tetrasomy 9p, amniocentesis, mosaicism 
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[OP-21] 

 

Hayvan Modelinde Yara Ķyileĸmesinde Mtor/Akt Yolaĵēnēn Ķĸlevinin Araĸtērēlmasē 

 

Ķlhami Solak1, Ķlayda Gen­er2, Damla Akoĵullari3, Melis Kalayci 4,5, Muhammad 

Mohtasim Raza6, Pinar Tulay4,5, Hasan Aydede2, Seda Vatansever3,5 

 
1 MCB¦ Tēp Fak Genel Cerrahi, Manisa Celal Bayar Üniversitesi, Türkiye 
2 Genel Cerrahi AD. Manisa Celal Bayar Üniversitesi, Türkiye 
3 Histoloji ve Embriyoloji AD. Manisa Celal Bayar Üniversitesi, Türkiye 
4 Tēbbi Genetik AD, YDU, Cyprus 
5 Desam Research Institute, YDU, Cyprus 
6 Tēbbi Biyoloji AD, YDU, Cyprus 

 

Giriĸ 

G¿n¿m¿zde insidans ve saĵlēk maliyetindeki artēĸ nedeniyle yara bakēmē/iyileĸmesi 

alanēna yºnelik araĸtērmalara b¿y¿k ihtiya­ duyulmaktadēr. Ge­tiĵimiz 20 yēl i­erisinde 

akut/kronik veya farklē tiplerdeki yara oluĸumlarēyla m¿cadele eden ve etmeye ­alēĸan 

insanlarēn sayēsē belirgin bir ĸekilde artmēĸtēr. Dolayēsēyla kronik yaralar, ¿lserler ve 

darbe, kesik veya dokularda kopma/hasara baĵlē oluĸan yaralar bilim insanlarēnēn 

araĸtērmalarēna sēk­a konu olmaktadēr. Kronik acē, aĵrē, iĸlev kaybē hatta amputasyona 

sebep olan yaralara yºnelik tedavi bulunabilmesinin ilk basamaĵē altta yatan 

mekanizmanēn anlaĸēlmasēdēr. Genellikle, canlēda yaranēn oluĸmasē yara iyileĸmesi/tamiri 

olarak adlandērēlan mekanizmanēn baĸlatēlmasēnē tetiklemektedir.Yara iyileĸmesi bir­ok 

gen ve faktºr tarafēndan kontrol ve reg¿le edilen kompleks bir iĸlemdir. Yara oluĸumunun 

hemen akabinde h¿cre i­i ve h¿cre dēĸē mekanizmalar ve yolaklar aktifleĸtirilerek h¿cre 

proliferasyonu, farklēlaĸmasē ve gº­¿ i­in gerekli sinyaller saĵlanmaktadēr. Mtor/Akt 

yolaĵēnda gºrev alan genlerin, PIK3Ca, Akt1 ve Akt2 gibi, yara oluĸumu/tamirinde gºrev 

aldēĵē daha ºnce yapēlan araĸtērēlmalarda gºsterilmiĸtir. PIK3Ca/AKT sinyalinin 

rejenerasyonda ve doku yenilenmesinde gºrev aldēĵē, homeostasisi saĵladēĵē, h¿resel 

saĵkalēm ve programlē ºl¿m mekanizmalarēna yºnelik yolaklarē aktifleĸtirdiĵi yapēlan 

­alēĸmalarla raporlanmēĸtēr. mTOR geni ve iliĸkili proteinler normal ĸartlar altēnda 

h¿crenin b¿y¿mesinden, kolajen sentezinden ve major metabolik olaylarēndan 

sorumludur. Bu nedenle mTOR yolaĵēnēn h¿cresel gº­, epitel-mezenkimal ge­iĸ ve yara 

iyileĸmesinde gºrev aldēĵē yine raporlar arasēnda bulunmaktadēr. Normal cilt dokusunda 

ve cilt yaralarēnda y¿ksek seviyede bir ekspresyona sahip olan GAPDH ise bir­ok yara 

iyileĸmesi deneylerinde hedef genler i­in kontrol gen olarak kullanēlmaktadēr. 

 

G¿n¿m¿zde gittik­e artan bir literat¿r, yara iyileĸmesi ve hayvan modellemesinin ºnemini 

bir kez daha vurgulamaktadēr. Farklēlaĸtērēlmēĸ keratinosit, steroid ve farklēlaĸtērēlmēĸ 

keratinosit ve steroid ile yara iyileĸmesine yºnelik tedavi uygulanmasē ve gen 

ekspresiyonlarēnēn takibi ile ilgil iherhangi bir makale hen¿z literat¿rde bulunmamaktadēr. 

Dolayēsēyla bu ­alēĸmamēzda, yara dokularē oluĸturulmuĸ hayvan modellerine 

farklēlaĸtērēlmēĸ keratinosit, steroid ve farklēlaĸtērēlmēĸ keratinosit ve steroid tedavileri 

uygulandēktan sonra ilgili genlerde meydana gelen gen ekspresiyonu seviyelerini 

araĸtērarak uygulanan tedavilerin bahsi ge­en genler ¿zerinden ilgili mekanizmalardaki 

etkilerini araĸtērmayē hedefledik. 
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Gereç ve Yöntem 

Manisa Celal Bayar ¦niversitesiônde yara hayvan modelleri oluĸturulmuĸ ve fare 

embriyonik kºk h¿crelerinden farklēlaĸtērēlan keratinositler ile tedavi uygulanmēĸtēr. 

Deneyler dºrt farklē grupta uygulanmēĸtēr. Bu gruplar, dokular Kontrol Grubu, yara 

modeli ve farklēlaĸtērēlmēĸ keratinosit tedavisi, yara modeli ve steroid tedavisi, yara modeli 

ve farklēlaĸtērēlmēĸ keratinosit ve steroid tedavisini i­ermektedir. Her grupta yer alan 6 

modelde doku biyopsisi alēnarak RNA izolasyonu ger­ekleĸtirilmiĸ, ardēndan reverse 

transkriptaz enzimi kullanēlarak ile cDNA sentezi yapēlmēĸtēr. Elde edilen cDNAôlar, 

ger­ek zamanlē PZR ile Gapdh, Mtor, Akt1, Akt2 ve PIK3Ca genlerinin ekspresyon 

seviyesi ºl­¿lm¿ĸt¿r. Kontrol grubu ve tedavi gruplarēna ait deĵerler Gapdh ile normalize 

edilmiĸ, ȹȹCt deĵerleri ile de tek yºnl¿ ANOVA ve studentôs t-test istatistiksel testleri ile 

karĸēlaĸtērēlēp, farklēlēklarēn anlamlē olup olmadēĵē incelenmiĸtir. 

Bulgular  

Yapēlan ANOVA ve studentôs t-testleri sonucuna istinaden (p=0.4176) yara dokularē 

oluĸturulmuĸ hayvan modellerine uygulanan tedavi/tedavilerinin mTOR, PIK3Ca, Akt1 

ve Akt2 genlerinin ekspresiyon seviyelerinde istatiksel olarak anlamlē bir deĵiĸikliĵe 

sebep olmadēĵē gºzlemlenmiĸtir.  

Sonuç 

Bu deneyin sonucuna göre, hayvan modellerinde oluĸturulan yara modellerine uygulanan 

farklēlaĸtērēlmēĸ keratinosit, steroid ve farklēlaĸtērēlmēĸ keratinosit ve steroid tedavilerinin, 

yara tamiri mekanizmalarēnda major gºrevi olan genlerden mTOR, PIK3Ca, Akt1 ve 

Akt2ôyi tetiklemeyerek herhangi bir gen ekspresiyonu deĵiĸikliĵine sebep olmamaktadēr. 

 

Anahtar Kelimeler: Yara modeli, Yara Ķyileĸmesi, Farklēlaĸtērēlmēĸ keratinosit Tedavisi, 

Steroid Tedavisi, Farklēlaĸtērēlmēĸ keratinosit ve steroid Tedavisi, Mtor, Akt1, Akt2, 

PIK3Ca 
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Investigation the role of Mtor/Akt Signalling pathway in wound healing in animal 

models  

 

Ķlhami Solak1, Ķlayda Gen­er2, Damla Akoĵullari3, Melis Kalayci 4,5, Muhammad 

Mohtasim Raza6, Pinar Tulay4,5, Hasan Aydede2, Seda Vatansever3,5 

 
1 MCB¦ Tēp Fak Genel Cerrahi, Manisa Celal Bayar Üniversitesi, Türkiye 
2 Genel Cerrahi AD. Manisa Celal Bayar Üniversitesi, Türkiye 
3 Histoloji ve Embriyoloji AD. Manisa Celal Bayar Üniversitesi, Türkiye 
4 Tēbbi Genetik AD, YDU, Cyprus 
5 Desam Research Institute, YDU, Cyprus 
6 Tēbbi Biyoloji AD, YDU, Cyprus 

 

Introduction  

Currently, due to the increase in the incidence and cost of health care, there is a great need 

for research in the field of wound care/healing. Over the past 20 years, the number of 

people struggling with and trying to treat acute/chronic or different types of wound 

formations has increased significantly. Therefore, chronic wounds, ulcers, and wounds 

caused by a blow, cut, or rupture/damage to tissues are often the subject of research by 

scientists. The first step in finding a treatment for the wounds that cause chronic pain, loss 

of function, or even amputation is to understand the underlying mechanisms. Usually, the 

formation of a wound in a living being triggers the initiation of a mechanism called 

ówound healing/repairô'. Wound healing is a complex process controlled and regulated by 

many genes and factors. mmediately after wound formation, intracellular and extracellular 

mechanisms and pathways are activated, providing the necessary signals for cell 

proliferation, differentiation and migration. The genes involved in the mTOR/Akt 

pathway, as PIK3Ca, Akt1, and Akt2, have been shown to take a part in wound 

formation/repair. It has been reported that PIK3Ca/AKT signalling is involved in 

regeneration and tissue regeneration, homeostasis, and this pathway also activates 

downstream genes for cell survival and programmed cell death mechanisms. The mTOR 

gene and associated proteins are responsible for cell growth, collagen synthesis, and major 

metabolic events under normal conditions. Thus, mTOR pathway is important in cellular 

migration, epithelial to mesenchymal transition, and wound healing as a major gene.  

Nowadays, an increasing amount of studies once again emphasizes the importance of 

wound healing in animal models. There are no studies related to the application of 

differentiated keratinocyte, steroid, and differentiated keratinocyte and steroid treatment 

in wound healing. Therefore, in this study, the level of gene expression was investigated 

in animal models that were treated with differentiated keratinocyte, steroids, and 

differentiated keratinocyte. 

 

Materials and Methods 

Wounded mice animal models were established in Manisa Celal Bayar University. The 

animals were treated with keratinocytes that were differentiated from mouse embryonic 

stem cells. Experiments were carried out in four different groups, including the control 

group, wounded mice treated with differentiated keratinocyte treatment, wounded nice 

treated with steroid treatment, wounded mice treated with differentiated keratinocyte and 

steroid, respectively. Biopsies were obtained from six mice in each group. RNA isolation 

was performed from the collected tissues under appropriate conditions, followed by 

cDNA synthesis by reverse transcriptase enzyme. The expression level of genes, including 

Gapdh, mTOR, Akt1, Akt2 and PIK3Ca was measured using real-time PCR. The values of 

the control group and treatment groups were then normalized by the housekeeping gene 
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Gapdh and ȹȹCt method was used for statistical analysis. One-way ANOVA and 

studentôs t-test statistical analyses were performed.   

Findings 

ANOVA with multiple comparison tests and  studentôs t-test results (p=0.4176) showed 

that the treatment(s) applied to animal models with wounds did not lead to a statistically 

significant change in the expression levels of the mTOR, GAPDH, PIK3Ca, Akt1 and 

Akt2 genes. 

Result 

According  to the results of this experiment, differentiated keratinocyte, steroid and 

differentiated keratinocyte and steroid treatments applied to wound models established in 

animal models does not trigger mTOR, PIK3Ca, Akt1 and Akt2, which are genes that have 

a major role in wound repair mechanisms, and do not cause any gene expression changes. 

 

Keywords: Wound model, Wound Healing, Differentiated keratinocyte Therapy, Steroid 

Therapy, Differentiated keratinocyte and steroid Therapy, mTOR, Akt1, Akt2, PIK3Ca 
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[OP-22] 

 

Kopya Numara Sayēsē Deĵiĸikliklerinin Ekzom Sekanslama Yºntemiyle Saptanmasē 

 

Bilgesu Ak1, Ayça Aykut1, Erhan Parēltay1, Havva Yazēcē2, Ilgēn ķimĸir3 , Nalan G¿lĸen 

Ünal4, Beyhan Tüysüz5, Sermet Saĵol6,  Haluk Akēn1, Asude Durmaz1. 

 
1 Ege ¦niversitesi Hastanesi Tēbbi Genetik Anabilim Dalē. 
2 Ege ¦niversitesi Hastanesi ¢ocuk Hastalēklarē Anabilim Dalē. Metabolizma Bilim Dalē. 
3 Ege Üniversitesi Hastanesi Ķ­ Hastalēklarē Anabilim Dalē, Endokrinoloji Bilim Dalē. 
4 Ege Üniversitesi Hastanesi Ķ­ Hastalēklarē Anabilim Dalē, Gastroenteroloji Bilim Dalē. 
5 Ķstanbul ¦niversitesi, Cerrahpaĸa Tēp Fak¿ltesi, ¢ocuk Hastalēklarē Anabilim Dalē, 

Genetik Bilim Dalē. 
6 Ege Üniversitesi Hastanesi Kadēn Doĵum Hastalēklarē Anabilim Dalē. 

Giriĸ: Ķnsan genomu ve hastalēk arasēndaki iliĸkinin araĸtērēlmasēnda anºploidiler, 

sitogenetik yeniden d¿zenlenmeler ve DNA dizisindeki mutasyonlar sēklēkla mercek 

altēna alēnmaktadēr. Kopya sayēsē deĵiĸiklikleri (CNV) analizinin hem klinik hem de 

araĸtērma alanlarēndaki ºnemi anlaĸēlmakta olup g¿ncel pratiĵe entegre olmaya 

baĸlamēĸtēr. Bu deĵiĸikliklerin saptanmasēnda g¿n¿m¿zde en sēk kullanēlan ve bilinen 

yºntem geleneksel array bazlē molek¿ler sitogenetik yºntemler olup geliĸen teknolojiyle 

birlikte, daha az maliyetli ve daha efektif yºntemlerin kullanēmēnēn m¿mk¿n olduĵu 

görülmektedir.  

Gereç ve Yöntem: Bu ­alēĸmada Ege ¦niversitesi Hastanesi Tēbbi Genetik bºl¿m¿ne 

­eĸitli endikasyonlar nedeniyle baĸvurmuĸ olan 6 hastada yapēlan klinik ekzom 

sekanslamalarēnda saptadēĵēmēz klinikle iliĸkili kopya sayēsē deĵiĸikliklerinin 

analizlerinin sonu­larē sunulmuĸtur.  

Bulgular: Kliniĵe paraganglioma, hipotoni ve ­eĸitli dismorfik bulgular, b¿y¿me 

hormonu yetersizliĵi ve tekrarlayan tromboemboli, kas aĵrēlarē ve kreatin kinaz 

y¿ksekliĵi, USGôde anomaliler sonucu abort, kronik bºbrek yetmezliĵi ĸikayetleriyle 

baĸvuran hastalara klinik ekzom analizi yapēlmēĸ ve klinikle iliĸkili kopya sayēsē analizi 

deĵiĸiklikleri saptanmēĸtēr.  

Sonuç: G¿ncel teknolojik geliĸmeler genom sekanslama analizleri kopya sayēsē 

deĵiĸiklikleri saptanmasēnēn ilk basamaĵēnda, geleneksel molek¿ler sitogenetik 

yºntemlere gºre daha kullanēĸlē ve etkili olma potansiyeli taĸēdēĵēnē gºstermektedir. 

Anahtar kelimeler:  Klinik ekzom sekanslama, kopya sayēsē deĵiĸiklikleri (CNV), 

mikroarray. 
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Detection of CNVs with exome sequencing 

 

Bilgesu Ak1, Ayça Aykut1, Erhan Parēltay1, Havva Yazēcē2, Ilgēn ķimĸir3 , Nalan G¿lĸen 

Ünal4, Beyhan Tüysüz5, Sermet Saĵol6,  Haluk Akēn1, Asude Durmaz1. 

 
1 Ege University Hospital, Department of Medical Genetics. 
2 Ege University Hospital, Department of Pediatrics, Division of Child Metabolic Diseases 
3 Ege University Hospital, Department of Endocrinology and Metabolic Diseases 
4 Ege University Hospital, Department of Gastroenterology. 
5 Istanbul University, Cerrahpasa Medical Faculty, Department of Child Health and 

Diseases, Child Genetic Diseases. 
6 Ege Üniversitesi Hastanesi Kadēn Doĵum Hastalēklarē Anabilim Dalē. 

 

Introduction:   Aneuploidies, cytogenetic rearrangements and anomalies in DNA 

sequence are under investigation for the understanding of human genome and disease. 

Importance of copy number variation analysis (CNVs) is realized and it started to integrate 

to the current genetics practice. Conventional methods like array-based molecular 

cytogenetic techniques are mostly used and preferred methods to investigate CNVs. With 

development of technology, more effective and less costly methods are developing.  

Material and Methods: In this study, the results of clinically relevant CNVs that we 

detected in the clinical exome sequencing of 6 patients who applied to the Medical 

Genetics Department of Ege University Hospital for various indications are presented. 

Findings: 6 patients with paraganglioma, hypotonia and dysmorphic findings, growth 

hormone deficiency and recurrent thromboemboli, muscle spasms and increased creatine 

kinase, abortus with USG anomalies, chronic kidney failure are investigated with clinical 

exome sequencing and pathogenic CNVs associated with their clinical findings are 

detected. 

Results: With current technological developments, genome sequencing analysis 

techniques are more useful and effective for the detection of CNVs other than 

conventional molecular cytogenetics analysis techniques. 

Key words: Clinical exome sequencing, copy number variants (CNV), microarray. 

 

 

  

https://med.ege.edu.tr/eng-2973/department_of_child_metabolic_diseases.html
https://med.ege.edu.tr/eng-2958/department_of_child_health_and_diseases.html
https://med.ege.edu.tr/eng-2958/department_of_child_health_and_diseases.html
https://med.ege.edu.tr/eng-2965/child_genetic_diseases.html
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Sendromik Hastalarda Array Testinin Ķlk Basamaktaki ¥nemi 

 

Serhat Seyhan1 , Murat ¢aĵ2 , Yeĸim ¥zdemir1 

1 ¦sk¿dar ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē 
2 Memorial Bah­elievler Hastanesi Ķstanbul 

 

Giriĸ: Pediatrik yaĸ grubunda dismorfik ºzelliĵi, geliĸme/b¿y¿me geriliĵi ve/veya eĸlik 

eden anomalisi bulunan hastalara genetik tanēda ilk basamak için periferik kandan 

kromozom analizi yerine array testi yapēlmasē tanēnēn hēzlē ĸekilde konulup, tedavinin ona 

gºre yºnlendirilmesi ve genetik danēĸmanēn  verilmesi anlamēnda ºnem arz etmektedir. 

 

Gereç ve Yöntem:  Haziran 2019 tarihi ile ķubat 2022 tarihleri arasēnda Memorial 

Genetik Hastalēklar Deĵerlendirme Merkezine baĸvuran ve array testi i­in endikasyonu 

bulunan 18 yaĸ altēndaki 24 hastaya ilk basamak genetik tetkik olarak Illumina 

HumanCytoSNP-12 BeadChip mikroçipi ile Illumina NextSeq 550 Dx platformunda 

300.000 SNP genotiplemesi (SNP Array) yapēlmēĸtēr. 

 

Bulgular: SNP Array yapēlan 24 hastanēn 16 tanesinin sonucu normal ­ēkmēĸ olup 8 

tanesinde anomali saptanmēĸtēr. Hastalarda GRCh37ôye gºre 

12p13.33p11.1(192511_34827047)x3,9q34.3(139970775_141089296)x1,22q11.23(236

99269_24992266)x3,11p15.2(14540943_14903636)x1/22q11.21(18844632_21462353)

x1,22q11.1q11.2(16114244_21068659)x3/22q13.31q13.33(45974757_51169045)x3, 

12p13.33p13.32(2246903_3619069)x3/Xq28(153002622_153171472)x3 ve GRCh38ôe 

göre de 22q11.21(18890274_18993278)x3 ve erkek hastada 

Xp11.23(48786899_49133600)x2/10q26.3(132709491_133079890)x1/13q32.3(999031

28_99994359)x1  saptanmēĸtēr.  

  

Sonuç: Yapēlan SNP array sonucunda anomali saptanan hastalarda tanē netleĸmiĸ oldu ve 

ailelere detaylē genetik inceleme yapēlēp genetik danēĸma verildi. Bu hastalardaki ilk 

basamakta array yerine periferik kandan kromozom analizi isteĵimizde sadece 1 hastada 

12p13.33p11.1(192511_34827047)x3 tanēyē saptayabilecek, onda da duplikasyon yerini 

net olarak belirleyemeyecek ve yine array yapmak ihtiyacē duyabilecektik. Ayrēca array 

sonucu negatif ­ēkan 16 hastaya ºnce kromozom analizi yapēlēp sonrasēnda tekrar array 

yapēlmēĸ olacaktē. ¥zellikle pediatri yaĸ grubunda geliĸme/b¿y¿me geriliĵi, dismorfik 

ºzelliĵi ve/veya ek anomalisi olan hastalarda array ilk basamak tetkik olarak 

deĵerlendirilebilir. 

 

Anahtar Sözcükler: Array, SNP, delesyon, duplikasyon. 
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The Importance of Array Testing in the First Genetic Step in Syndromic Patients 

 

Serhat Seyhan1 , Murat ¢aĵ2 , Yeĸim ¥zdemir1 

¦sk¿dar ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē 
2 Memorial Bah­elievler Hastanesi Ķstanbul 

 

Introduction:   For patients with dysmorphic features, developmental/growth retardation 

and/or additional anomaly in the pediatric age group, performing an array test instead of 

peripheral blood chromosome analysis for the first step in genetic diagnosis is important 

in terms of making the diagnosis quickly, guiding the treatment accordingly, and giving 

genetic counseling. 

 

Materials and Methods:  300,000 SNP genotyping (SNP Array) on the Illumina NextSeq 

550 Dx platform with Illumina HumanCytoSNP-12 BeadChip microchip as the first-line 

genetic examination in 24 patients under the age of 18 who applied to Memorial Genetic 

Diseases Assessment Center between June 2019 and February 2022 and had indication 

for array test was made. 

 

Results: The results of 16 of 24 patients who underwent SNP Array were normal, and 
anomaly was found in 8 of them. According to GRCh37 in patients, 
12p13.33p11.1(192511_34827047)x3,9q34.3(139970775_141089296)x1,22q11.23(236
99269_24992266)x3,11p15.2(14540943_14903636)x1/22q11.21(18844632_21462353)
x1, 22q11.1q11.2(16114244_21068659)x3/22q13.31q13.33(45974757_51169045)x3, 
12p13.33p13.32(2246903_3619069)x3/Xq28(153002622_153171472)x3 and according 
to  GRCh38 
22q11.21(18890274_18993278)x3Xp11.23(48786899_49133600)x2/10q26.3(13270949
1_133079890)x1/13q32.3(99903128_99994359)x1 (in male patient) was determined. 
 
Conclusion: The diagnosis was clarified in patients who were found to have anomaly as 

a result of the SNP array, and detailed genetic analysis was made and genetic counseling 

was given to the families. In  the first step of these patients, when we requested 

chromosome analysis from peripheral blood instead of array, we would only be able to 

detect the diagnosis of 12p13.33p11.1(192511_34827047)x3 in one patient, and we would 

not be able to clearly identify the duplication site in that patient, and we would need to 

perform array again. In addition, 16 patients with negative array results would have had 

chromosome analysis first and then arrayed again. Especially in the pediatric age group, 

array can be considered as a first-line examination in patients with developmental/growth 

retardation, dysmorphic features and/or additional anomalies. 

 

Keywords: Array, SNP, deletion, duplication. 
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ķĶDDETLĶ OPSĶSMODĶSPLAZĶôLĶ BĶR AĶLEDE INPPL1 GENĶNDE NOVEL 

MUTASYON  

 

Emine Karatas1, Firat Özçelik1, Dilek Cicek2, Fatma Ozdemir3, Nihal Hatipoglu2, Yusuf 

Ozkul1, Munis Dundar1 
 1Tēbbi Genetik ABD, Tēp Fak¿ltesi, Erciyes ¦niversitesi, T¿rkiye 

 2Pediatrik Endokrinoloji BD, Tēp fak¿ltesi, Erciyes ¦niversitesi, T¿rkiye  

 3Kadēn Hastalēklarē ve Doĵum ABD, Tēp Fak¿ltesi, Erciyes ¦niversitesi, T¿rkiye 

 

Giriĸ: Opsismodisplazi, b¿y¿me plakasē defektleri, gecikmiĸ kemik olgunlaĸmasē 

ve bazē durumlarda ĸiddetli renal fosfat kaybē ile karakterize nadir gºr¿len otozomal 

resesif ge­iĸli bir osteokondrodisplazi hastalēĵēdēr. Bu kraniyofasiyal dismorfizme sahip 

rizomelik mikromeliye neden olur.  INPPL1/SHIP2 geninde homozigot veya bileĸik 

heterozigot mutasyondan kaynaklanmaktadēr. INPPL1 geni 11q13.4 üzerinde yer 

almaktadēr ve 1258 amino asitten oluĸan  SHIP2  proteinini kodlamaktadēr. SHIP2 

proteini, lipid ikinci haberci fosfatidilinositol (3, 4, 5) P3'ün fosforilasyonunu ve negatif 

olarak d¿zenlenmesini saĵlar. Endokondral kemikleĸme ve kondrositlerde farklēlaĸma 

sērasēnda ºnemli bir rol oynamaktadēr. Son ­alēĸmalarda kanser, diyabet gibi 

hastalēklardaki ºnemi ortaya koyulmuĸtur. 

Olgu sunumu: Bu ­alēĸmada ĸiddetli Opsismodisplazióden (OPS) etkilenen biri 6 

yaĸēnda ºlen diĵeri 22 haftalēk termine edilen fet¿s iki kardeĸi sunuyoruz. Olgumuz 5 

yaĸēnda erkek, iskelet displazisi ºn tanēsē ile pediatrik endokrinoloji tarafēndan refere 

edildi. Ebeveynleri akrabaydē. Onun aĵērlēĵē 7.7 kg (-8.44 SDS), boyu 67.0 cm (-9.59 

SDS), baĸ ­evresi 50,5cm (0.96 SDS). Fizik muayenesinde frontal bossing, hipertelorizm, 

basēk burun kºk¿, kēsa burun, antevert burun delikleri, kēsa boyun, uzun filtrum, d¿ĸ¿k 

kulak, skolyoz, dar gºĵ¿s kafesi, belirgin karēn, t¿m ekstremitelerde rizomelik tip kēsalēk, 

kēsa el, bilateral pes-ekino-varus mevcuttu. 4 yaĸ 7 aylēken bakēlan kemik yaĸē 9 ay ile 

uyumluydu. Son 1 yēlda 3 kez akciĵer enfeksiyonu ge­irme ºyk¿s¿ mevcuttu. Yapēlan 

tetkiklerde hēpofasfatemi ve idrarda artmēĸ fosfat atēlēmē mevcuttu. Hastaya iskelet 

displazisi ºn tanēsē ile yapēlan klinik eksom sekansēnda SMARCA4 geninde c.3976G>A 

p.(Glu1326Lys) missense heterozigot önemi bilinmeyen varyant tespit edildi. 

Ebeveynlerine yapēlan sanger dizi analizinde saĵlēklē olan babasēnda da aynē varyant tespit 

edildi ve mevcut tanēdan uzaklaĸēldē. Ķleri tetkik ºnerilen hastanēn 6 yaĸēnda pnºmoni, 

solunum yetmezliĵi tanēlarē ile eksitus olduĵu ºĵrenildi. Annesi 1,5 yēl sonra 22+6 haftalēk 

gebe olarak baĸvurdu. Yapēlan ayrēntēlē USGôde fetusta makrokranēa, frontal bossing, 

deprese nasal brēdge, toraks dar, t¿m uzun kemiklerde kēsalēk, bilateral talipes, tek 

umblikal arter mevcuttu. Ailenin terminasyon kararē sonrasē fet¿s deltoid ºrneklemeden 

yapēlan t¿m eksom sekanslama analizinde INPPL1 geninde ekzon 20 c.2213-1G>C p.(?) 

splice_acceptor homozigot patojenik novel varyant tespit edildi ve fetus Opsismodisplazi 

tanēsē aldē. Ķlk olgumuzun bulgularē tekrar incelendiĵinde klinik bulgularēn birebir 

ºrt¿ĸt¿ĵ¿ gºr¿ld¿.  

Sonuç: Prenatal baĸlangē­lē ºl¿mc¿l seyreden iskelet displazilerinde prenatal 

ayrēntēlē USG, prenatal tanē, yeni nesil dizileme yºnteminin kullanēmēnēn tanēnēn 

koyulmasēnda ºnemini vurguluyor ve nadir bir hastalēk olan Opsismodisplaziôye neden 

olan yeni bir varyantē bildiriyoruz.   

Anahtar Kelimeler:  Opsismodisplazi; INPPL1; Prenatal T¿m Eksom Sekansē; 

Hipofosfatemi 
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OPSISMODYSPLASIA 

 

Emine Karatas1, Firat Özçelik1, Dilek Cicek2, Fatma Ozdemir3, Nihal Hatipoglu2, Yusuf 

Ozkul1, Munis Dundar1 
1Medical Genetics Department, Faculty of Medicine, Erciyes University, Kayseri, Türkiye 
2Pediatric Endocrinology Department, Faculty of Medicine, Erciyes University, Kayseri, 

Türkiye 
3Department of Obstetrics and Gynecology, Faculty of Medicine, Erciyes University, 

Kayseri, Türkiye 

 

Introductēon: Opsismodysplasia (OPS) is a rare autosomal recessive 

osteochondrodysplasia disease characterized by growth plate defects, delayed bone 

maturation, and in some cases severe renal phosphate loss. This causes rhizomelic 

micromelia with craniofacial dysmorphism. It is caused by a homozygous or compound 

heterozygous mutation in the INPPL1/SHIP2 gene. The INPPL1 gene is located on 

11q13.4 and encodes the SHIP2 protein consisting of 1258 amino acids. The SHIP2 

protein induces phosphorylation and negative regulation of the lipid second messenger 

phosphatidylinositol (3,4,5) P3. It plays an important role during endochondral 

ossification and differentiation in chondrocytes. Recent studies have revealed its 

importance in diseases such as cancer and diabetes. 

Case Reports: In this study, we present two siblings affected by severe OPS, one 

of whom died at the age of 6, and the other with a 22-week-term termination fetus. Our 

case, a 5-year-old male, was referred by pediatric endocrinology with a preliminary 

diagnosis of skeletal dysplasia. His parents were consanguineous. His weight is 7.7 kg (-

8.44 SDS), height 67.0 cm (-9.59 SDS), and head circumference 50.5 cm (0.96 SDS). On 

physical examination, frontal bossing, hypertelorism, flattened nasal root, short nose, 

anteverted nostrils, short neck, long philtrum, low ear, scoliosis, narrow thorax, prominent 

abdomen, rhizomelic type shortness in all extremities, short hand, bilateral pes-echino-

varus were present. Bone age at 4 years and 7 months was compatible with 9 months. He 

had a history of lung infection 3 times in the last 1 year. There were hypophosphatemia 

and increased excretion of phosphate in the urine. C.3976G>A p.(Glu1326Lys) missense 

heterozygous variant of unknown significance was detected in the SMARCA4 gene in the 

clinical exome sequencing performed on the patient with a preliminary diagnosis of 

skeletal dysplasia. The same variant was detected in his healthy father in the sanger 

sequence analysis performed on his parents, and this diagnosis was abandoned. The 

patient, for whom further examination was recommended, died at the age of 6 with the 

diagnoses of pneumonia and respiratory failure. Her mother was referred to our clinic 1.5 

years later as 22+6 weeks pregnant. Detailed USG revealed macrocrania, frontal bossing, 

depressed nasal bridge, narrow thorax, shortness in all long bones, bilateral talipes, and 

single umbilical artery in the fetus. In the whole exome sequencing analysis performed 

from fetal deltoid sampling after the termination decision of the family, exon 20 c.2213-

1G>C p.(?) splice_acceptor homozygous pathogenic novel variant was detected in the 

INPPL1 gene and the fetus was diagnosed with Opsismodysplasia. When the findings of 

our first case were re-examined, it was seen that the clinical findings matched exactly. 

Conclusion: We emphasize the importance of prenatal detailed USG, prenatal 

diagnosis, use of next-generation sequencing in the diagnosis of fatal skeletal dysplasia 

with prenatal onset and we report a novel variant that causes Opsismodysplasia, a rare 

disease. 

Keywords: Skeletal Dysplasia; Opsismodysplasia; INPPL1; Prenatal Whole Exome 

Sequencing; Hypophosphatemia  



 96 

[OP-25] 

 

Polikistik Over Sendromu (PKOS) ónda Epigenetik Etkenler 
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Giriĸ 

Polikistik over sendromu (PKOS), bayanlarda artmēĸ androjen hormon seviyeleri ile 

birlikte görülen insülin direnci, anormal menstürel döngüler ve anovulasyon gibi 

semptomlar ile karakterize bir sendromdur. PKOS, karmaĸēk bir hastalēk olarak 

deĵerlendirilip genetik ve ­evresel faktºrlerden kaynaklandēĵē d¿ĸ¿n¿lmektedir. Ayrēca, 

bazē pop¿lasyonlarda duyarlēlēk lokuslarē bulunmuĸtur. Hastalēĵēn genel seyri ile ilgili, 

ovulasyon problemlerinin kist oluĸumuna yol a­tēĵē ve bu kistlerin androjen hormonlarē 

¿reterek bireylerde ­eĸitli baĸka hastalēklarēn riskini artērdēĵē teorisi hakimdir. Ancak, 

hastalēĵēn multifaktºriyel yapēsē kesin bir hastalēk sebebi bulmayē zorlaĸtērmaktadēr. 

PKOS günümüzde infertilitenin önde gelen nedenlerinden olup, buna ek olarak bireylerde 

baĸka pek ­ok hastalēĵēn riskini artērmasē yºn¿nden araĸtērēlmasē ºnem arz eden bir 

sendromdur. PKOSôun diĵer baĸlēca riskleri arasēnda bireyin ins¿lin direncini y¿kseltmesi 

ve obeziteye yol a­masē bulunur. Ayrēca, bu semptomlarēn da tekrar androjen hormon 

salēnēmēnē artērmasē ile PKOS tablosunu aĵērlaĸtērmasē ve bir kēsēr dºng¿ oluĸturmasē sºz 

konusu olabilir. Buna ek olarak PKOS görülen bireylerde tip 2 diyabet, uterus kanserleri, 

hipertansiyon ve kalp ve damar rahatsēzlēklarēnēn gºr¿lme riskinin ºnemli ºl­¿de arttēĵē 

saptanmēĸtēr. 

 

Günümüzde gittikçe artan bir literatür, her alanda epigenetik ve özellikle kodlamayan 

RNAlarēn ºnemli fonksiyonlarēnē a­ēklamaktadēr. PKOS alanēnda ise kodlamayan 

RNAlarēn etkisi hen¿z ­ok araĸtērēlmēĸ bir konu deĵildir. Dolayēsēyla, bu ­alēĸmamēzda 

PKOS ile ilgisi olabileceĵi ĸ¿phelenen ­eĸitli long non-coding RNA (lncRNA)larē 

inceleyerek PKOS ile ilgilerini araĸtērmayē hedefledik. Bu hususta, grubumuzca daha 

ºnceden PKOS ile iliĸkilendirilen genlerden CYP11A1 ile etkileĸimi olan lncRNAlarē ve 

ayrēca, literat¿rde PKOS ile ilgisi olabileceĵi d¿ĸ¿n¿len AOC4P ve NEAT1 

lncRNAlarēnēn gen ifadelerini inceledik. 
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Gereç ve Yöntem 

Yakēn Doĵu ¦niversitesi in-vitro fertilizasyon (IVF) merkezine baĸvuran hastalardan 

gerekli izinlerin alēnmasēnē takiben toplam 13 mayoz-II (MII) aĸamasēnda oosit h¿cresi 

toplanmēĸtēr. Hastalarēn 7 tanesinde kistik overler saptanmēĸ olup, bu ºrnekler PKOS 

grubunu teĸkil edecek ĸekilde ayrēlmēĸtēr. Kalan 6 ºrnek ise ­alēĸmanēn kontrol grubunu 

oluĸturmaktadēr. Gen ekspresyonu ºl­¿m¿ i­in ºnce toplanan ºrneklerden RNA 

izolasyonu yapēldē. Daha sonra, reverse transkriptaz enzimi yardēmē ile bu RNAlardan 

cDNA sentezi ger­ekleĸtirilmiĸtir. Elde edilen cDNAlar, ger­ek zamanlē PCR da kalēp 

olarak kullanēlarak AOC4P, NEAT1 gibi ­eĸitli kodlamayan RNA genlerinin 

ekspresyonlarēnēn seviyesi ºl­¿lm¿ĸt¿r. Kontrol grubu ve PKOS grubuna ait deĵerler daha 

sonra ȹȹCt yºntemi ile normalize edilmiĸ, sonrasēnda ise tek yºnl¿ ANOVA ve t-test 

istatistiksel testleri ile karĸēlaĸtērēlmēĸ ve farklēlēklarēn anlamlē olup olmadēĵē 

incelenmiĸtir. 

 

Bulgular  

Yaptēĵēmēz ­alēĸmalar sonunda NEAT1 ve AOC4P nin PKOS ile belirgin bir iliĸkisi 

olmadēĵē gºzlenmiĸtir. AOC4P lncRNA sēna iliĸkin t-test P deĵeri 0.05 den b¿y¿k olarak 

saptanmēĸtēr (P= 0.3563) ki bu da istatistiksel olarak anlamsēz bir sonuca tekab¿l 

etmektedir. Benzer bir ĸekilde, NEAT1 i­in ise P= 0.2438 hesaplanmēĸ olup bulgularēn 

yine anlamlē bir farklēlēk taĸēmadēĵē gºzlenmiĸtir. Ayrēca tek yºnl¿ ANOVA testi ile 

AOC4P ve NEAT1 tekrar kontrol gruplarēyla ve birbirleri ile gen ifade seviyeleri 

karĸēlarĸtērēlmēĸtēr. Ancak, bu karĸēlaĸtērmalardan da istatistiksel a­ēdan anlamlē sonu­lar 

bulunmamēĸtēr. 

 

Sonuç 

G¿n¿m¿zde, lncRNAlarēn spesifik olarak PKOS ile ilgisini inceleyen bilgiler sēnērlēdēr. 

Dolayēsēyla, bu araĸtērmamēzda, konu ile ilgili g¿n ge­tik­e b¿y¿yen data b¿nyesine 

katkēda bulunmayē hedefledik. Literat¿r taramasēnda PKOS ile iliĸkili olduĵu d¿ĸ¿n¿len 

NEAT1 ve AOC4P lncRNAlarēnē incelediĵimiz bu ­alēĸmada, daha ºnceki projelerin 

sonu­larē ile ­eliĸen sonu­lar elde ettik. ¥rneĵin, ­eĸitli kanserlerle iliĸkilendirilen 

AOC4P lncRNAsēnēn PKOS ta ifadesinin azaldēĵē ºne s¿r¿lm¿ĸ olmasēna raĵmen 

sonu­larēmēz istatistiksel olarak anlamlē bir gen ifadesi farkēna iĸaret etmemektedir. 

NEAT1 ise kanserlerin ilerlemesinde etkili olmasēnēn yanē sēra PKOS i­in de ilerlemeyi 

destekleyen etkileri olduĵu raporlanmēĸtēr. Ancak ­alēĸmamēzēn sonu­larē AOC4P için 

olduĵu gibi anlamlē bir farklēlēk olmadēĵē yºn¿ndedir. Bu ­eliĸkili sonu­larēn 

nedenlerinden biri, ºrnek sayēlarēnēn azlēĵēna dayandērēlabilir. Buna ek olarak, insanlarda 

pek çok lncRNA ve bunlarēn pek ­ok farklē gen yolaĵē ile ilgisi tanēmlanmēĸtēr. PKOSta 

gºzlemlenen fizyolojik deĵiĸimlerin NEAT1 veya AOC4Pden baĵēmsēz bir ĸekilde PKOS 

oluĸumuna katkē saĵlamasē da muhtemeldir.  

 

 

Anahtar Kelimeler:  PKOS, lncRNA, AOC4P, NEAT1, gen ifadesi 

 

 

 

 

 

 

 

 

 



 98 

Epigenetic Factors in PCOS 

 

Warda Rai1, Hakan Ayta­oĵlu1, Mehmet Aktan1, Burcu ¥zbakēr2,3, Emine 

Kandemiĸ1, Cenk Serhan Özverel4, Pēnar T¿lay1,2 

1 Near East University, Faculty of Medicine, Department of Medical Genetics, Nicosia, 

Cyprus 

2 Near East University, DESAM Research Institute, Nicosia, Cyprus 

3 Near East University, Faculty of Medicine, Department of Obstetrics and Gynecology, 

Nicosia, Cyprus 

4Near East University, Faculty of Dentistry, Department of Basic Medical Sciences, 

Nicosia, Cyprus 

Abstract 

 

Introduction  

Polycystic ovary syndrome, or PCOS for short, is a condition described with elevated 

androgen hormone levels in females. Additionally, symptoms such as abnormal menstrual 

cycles and anovulation may present themselves. Currently, PCOS is considered a 

multifactorial and complex disorder and is suspected to arise from a combination of 

genetic and environmental factors. Moreover, loci that can make individuals more 

susceptible to PCOS have been identified in certain populations. The most popular theory 

regarding the emergence of the disease considers cyst formations in the ovary due to 

problems in ovulation. These cysts then produce androgen hormones which further drive 

cyst formations, as well as increasing the risk of other syndromes in the individual. 

However, the multifactorial nature of PCOS renders finding a definitive cause very 

difficult. In todayôs world, PCOS is one of the leading causes of infertility as well as 

increasing the risk of other disorders and thus, is a topic of which the importance of its 

investigation is paramount. PCOS raises insulin resistance and can lead to obesity. Obesity 

can in turn elevate the secretion of androgen hormones and feed PCOS further, creating a 

vicious cycle. Furthermore, PCOS has been shown to enhance the risk of type 2 diabetes, 

uterine cancers, hypertension and cardiovascular diseases. 

 

A growing body of literature, shows the importance of epigenetics and especially, non-

coding RNAs. With relation to PCOS, however, impact of non-coding RNAs is a topic 

where our knowledge is scarce. Therefore, in our study, we aimed to investigate various 

long non-coding RNAs (lncRNAs) that are suspected to play a part in PCOS in order to 

ascertain their specific roles in this syndrome. To this end, we examined gene expression 

patterns for lncRNAs that are associated with the gene CYP11A1, which has been 

implicated in PCOS before by our team, as well as lncRNAs AOC4P and NEAT1 which 

are associated with PCOS in the literature. 
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Materials and Methods 

From patients attending Near East University In Vitro Fertilisation (IVF) centre 13 

meiosis-II (MII) oocytes were gathered, following the acquisition of required permissions. 

From these 13 patients, 7 of them showed polycystic ovaries which were considered as 

the PCOS group in our study. Remaining 6 patients showed no signs of PCOS and thus 

were considered as the control group in this study. To investigate gene expression, 

initially, RNA isolations were performed on all samples. Afterwards, cDNA was 

synthesised from the isolated RNAs via reverse transcription. Obtained cDNAs were then 

used as templates in real-time PCR runs to measure the expression profiles for lncRNAs 

such as AOC4P and NEAT1. Measurements for control and PCOS groups were first 

streamlined via the ȹȹCt method and then compared using one-way ANOVA and 

unpaired t-tests to confirm wheter the differences observed were statistically significant 

or not. 

 

Results 

During our investigation, we observed no significant effect of neither NEAT1 nor AOC4P 

on PKOS. Unpaired t-tests regarding AOC4P data, following ȹȹCt calculations, revealed 

a P value greater than 0.05 (P= 0.3563) which equates to a statistically insignificant result. 

In a similar fashion, P value for NEAT1 t-test was calculated as 0.2438 which indicated 

that there is no significant difference between control and PKOS samples in NEAT1 gene 

expression levels. Furthermore, one-way ANOVA test was utilised to compare AOC4P 

and NEAT1 with their respective control counterparts, as well as a comparison of AOC4P 

and NEAT1. However, none of these comparisons yielded a significant response. 

 

Conclusions 

Presently, data regarding the interactions between lncRNAs and PCOS specifically is 

scarce. Therefore, in our research, we endeavored to add to the growing body of 

knowledge of the field. To this end, we investigated two distinct lncRNAs, namely 

AOC4P and NEAT1, which were implicated in PCOS in the literature, alas we obtained 

contradictory results. For instance, AOC4P, in the literature, is a lncRNA associated with 

various cancers and is indicated to be downregulated during PCOS whereas our data 

suggests that the differences between PCOS and control samples may have occurred due 

to chance and thus represent non-significant results. Similarly, NEAT1 is reported to 

contribute to tumorigenesis as well as a contributor to PCOS development. However, our 

data once again suggested that there were no statistically significant differences. Our 

contradictory results can be attributed to the low population size of our study. 

Additionally, there are many lncRNAs identified in humans and most of them are known 

to interact with multiple genetic pathways. Therefore, it is possible the differences 

observed during PCOS may be originating from other such lncRNAs independently of 

PCOS. 

 

Keywords: PCOS, lncRNA, AOC4P, NEAT1, gene expression 

  



 100 

[OP-26] 

 

Progresif Psödoromatoid Displaziye Sebep Olan Novel CCN6(WISP3) Varyantē 

 

B¿ĸra ¥zg¿­ ¢alēĸkan1, H¿seyin Ķlbasmēĸ1, Kübra Uslu1, Nihal Hatipoĵlu2, Leyla Kara2, 

Fatih Kardas3, Yusuf Özkul1, Munis Dündar1 
1 Erciyes ¦niversitesi Tēp Fak¿ltesi, Tēbbi Genetik Anabilim Dalē 
2 Erciyes ¦niversitesi Tēp Fak¿ltesi, Pediatri Anabilim Dalē, Pediatrik Endokrinoloji Bilim 

Dalē  
3Erciyes ¦niversitesi Tēp Fak¿ltesi,Pediatri Anabilim Dalē, Pediatrik Beslenme ve 

Metabolizma Bilim Dalē 
 

Giriĸ: WNT1 ile indüklenebilir sinyal yolu proteini 3 (WISP3) genindeki mutasyonlar, 

nadir gºr¿len, otozomal resesif olarak kalētēlan, non-inflamatuar bir kas-iskelet sistemi 

bozukluĵu olan progresif psºdoromatoid displaziye neden olur. Artralji, eklem sertliĵi, 

kontraktürler, el eklemlerinin epifiz ve metafizlerinde geniĸleme, spinal anomaliler, boy 

kēsalēĵē, erken osteoartrit ve osteoporoz en sēk gºr¿len semptomlardēr. Bu hastalēĵēn klinik 

özellikleri juvenil idiyopatik artrite benzerdir. Progresif psödoromatoid displazisi olan 

hastalar sēklēkla juvenil idiyopatik artrit olarak yanlēĸ tanē alērlar. 

 

Olgu sunumu: Boy kēsalēĵē ve y¿r¿me bozukluĵu olan 14 yaĸēnda erkek hasta, 

mukopolisakkaridoz ve iskelet displazisi ºn tanēsē ile bºl¿m¿m¿ze sevk edildi. Fizik 

muayenede dar alēn, kalēn dudaklar, boy kēsalēĵē, lomber lordoz artēĸē, pektus karinatum, 

fē­ē gºĵ¿s, jinekomasti, el ve ayak interfalangeal eklemlerinde ĸiĸlik ve hindfoot 

deformitesi saptandē. Hastanēn boyu 140 cm (<3 persentil), kilosu 42,5 kg (5 persentil) ve 

baĸ ­evresi 53 cm (<3 persentil) olarak bulundu. 

 

Sonuç: Yeni nesil dizilemeyi kullanarak hastanēn DNA'sē analiz edildi. CCN6'da (WISP3) 

(NM_003880 c.941_982dup) yeni bir olasē patojenik varyant tespit edildi. Bu varyantēn, 

ekson 6'da inframe bir duplikasyona neden olduĵu gºr¿ld¿. Veritabanlarē tarandēĵēnda bu 

gen i­in bildirilmiĸ inframe duplikasyona rastlanmadē. Sonu­ olarak, CCN6 geni için yeni 

bir varyant bildirdik ve bunun hastalēĵēn genetik temelini aydēnlatmaya yardēmcē olacaĵēnē 

umuyoruz. 

 

Anahtar kelimeler:  CCN6; WISP3; Progresif psödoromatoid displazi 
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A Novel CCN6(WISP3) Variant Causing Progressive Pseudorheumatoid Dysplasia 

 

Busra Ozguc Caliskan1, Huseyin Ilbasmis1, Kubra Uslu1, Nihal Hatipoĵlu2, Leyla Kara2, 

Fatih Kardas3, Yusuf Ozkul1, Munis Dundar1 
1 Department of Medical Genetics, Medical Faculty, Erciyes University. 
2 Division of Pediatric Endocrinology, Department of Pediatrics, Erciyes University. 
3 Division of Pediatric Nutrition and Metabolism, Department of Pediatrics, Erciyes 

University. 

 

Intr oduction: Mutations in the WNT1-inducible signaling pathway protein 3 (WISP3) 

gene cause progressive pseudorheumatoid dysplasia, a rare, autosomal recessively 

inherited, noninflammatory musculoskeletal disorder. Arthralgia, joint stiffness, 

contractures, enlargement of the epiphyses and metaphysis of the hand joints, spinal 

anomalies, low stature, early osteoarthritis, and osteoporosis are the most common 

symptoms. The clinical features of progressive pseudorheumatoid dysplasia are similar to 

those of juvenile idiopathic arthritis. Patients with progressive pseudorheumatoid 

dysplasia are often misdiagnosed as juvenile idiopathic arthritis. 

 

Case presentation: A 14-year-old male patient with short stature and gait disturbance 

was referred to our department with the preliminary diagnosis of mucopolysaccharidosis 

and skeletal dysplasia. Physical examination revealed a narrow forehead, thick lips, short 

stature, increased lumbar lordosis, pectus carinatum, barrel chest, gynecomastia, swelling 

in the interphalangeal joints of the hands, and feet, and hindfoot deformity. The patient's 

height was 140 cm (<3 percentile), his weight was 42.5 kg (5 percentile), and his head 

circumference was 53 cm (<3 percentile).  

 

Conclusion: Using next-generation sequencing, we analyzed the patientôs DNA and 

detected a novel likely pathogenic variant in CCN6 (WISP3) (NM_003880 

c.941_982dup). This variant caused inframe duplication in exon 6. When we search the 

variant databases for this variant, we couldnôt find inframe duplication like ours. As a 

result, we reported a new variant for the CCN6 gene and we hope that helps the illuminate 

genetic basis of this disorder. 

 

Keywords: CCN6; WISP3; Progressive pseudorheumatoid dysplasia 
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CRPPA geni iliĸkili Walker-Warburg sendromu: Ķntragenik homozigot delesyon 

saptanan nadir bir prenatal olgu 

 

Derya Hazal ¥zbakēr1, Zafer Butun2, Sinem Kocagil1 

1Eskiĸehir Osmangazi ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Ana Bilim Dalē 
2Eskiĸehir ķehir Hastanesi Kadēn Hastalēklarē ve Doĵum Anabilim Dalē 

 

Giriĸ: Musküler Distrofi-Distroglikanopati tip A (konjenital beyin ve göz anomalileri ile 

birlikte) [ISPD iliĸkili Walker-Warburg sendromu (WWS) veya kas-göz-beyin hastalēĵē 

(MEB)], distroglikanopatiler olarak bilinen ve Ŭ-distroglikanēn kusurlu 

glikozilasyonundan kaynaklanan benzer bozukluklarēn fenotipik spektrumunun en 

ĸiddetli ucunu temsil eder. Beyin ve gºz malformasyonlarē, ileri derece zihinsel 

yetersizlik, konjenital musk¿ler distrofi ve genellikle yaĸamēn ilk yēllarēnda ºl¿m ile 

karakterize olan otozomal resesif kalētēmlē bir hastalēktēr. Ķnsidansē kesin bilinmemekle 

birlikte 1/100.000 olduĵu tahmin edilmektedir. WWS'nin semptomlarē konjenitaldir ve 

beyin anomalilerinden bazēlarē gebeliĵin ileri haftalarēnda fetal ultrasonografi veya fetal 

MRG ile tespit edilebilir. Musküler Distrofi-Distroglikanopati tip A, Ŭ-distroglikanēn 

glikozilasyon s¿recinde yer alan proteinlerin yapēmēndan sorumlu olan 14 farklē genle 

iliĸkilendirilmiĸtir. Ŭ-distroglikan kas hücrelerini stabilize etme ve geliĸim sērasēnda 

beyindeki sinir h¿crelerinin migrasyonuna yardēmcē olma fonksiyonu gºr¿r. CRPPA 

(ISPD) geninin homozigot veya birleĸik heterozigot nokta mutasyonlarē, t¿m geni i­eren 

veya intragenik delesyonlarē Musk¿ler Distrofi-Distroglikanopati tip A,7 (WWS, OMIM 

#614643) ve tip C,7 (LGMDïuzuv kuĸak kas distrofisi, OMIM #616052) fenotipleri ile 

iliĸkili olarak bildirilmiĸtir. Burada CRPPA geninde intragenik homozigot delesyona 

sahip nadir bir olgu sunulacaktēr. 

 

Gereç ve Yöntem: Kordosentez materyalinden kromozom analizi ve mikroarray analizi 

(Illumina CytoSNP-12 v2.1-300K) ­alēĸēlmēĸtēr. 

 

Bulgular:  28 yaĸēndaki anne adayē 22 haftalēk mevcut ilk gebeliĵinde, fetal 

ultrasonografide bilateral ventrikülomegali (19/18 mm), aort koarktasyonu ve sol superior 

vena cava izlenmesi nedeniyle prenatal tanē ama­lē tarafēmēza yºnlendirildi. Pedigri 

analizinde ebeveynler arasēnda ikinci derece kuzen akrabalēĵē olduĵu ºĵrenildi. Gebelik 

esnasēnda herhangi bir ila­ ve alkol kullanmadēĵē, enfeksiyon, kaza, travma ge­irmediĵi, 

sigara kullanmadēĵē belirtildi. Prenatal tanē endikasyonuyla kordosentez materyalinden 

­alēĸēlan kromozom analizi normal raporlandē, mikroarray analizinde 7. kromozomun kēsa 

kolu üzerinde CRPPA geninin 6-8 ekzonlarēnē i­eren 64 kb b¿y¿kl¿ĵ¿nde bºlgenin 

homozigot kaybē saptandē [arr[GRCh37]7p21.2(16263268_16327631)x0]. Musk¿ler 

distrofi-Distroglikanopati tip A,7 (WWS) olarak deĵerlendirilen olgunun yapēlan 

segregasyon analizinde her iki ebeveynde de fetüste saptanan bölgeyi içeren heterozigot 

delesyon olduĵu gºr¿ld¿.  

 

Sonuç: CRPPA mutasyonlu etkilenen bireylerin postnatal vakalarda Walker-Warburg 

sendromu fenotipi tanēmlanērken, sadece birka­ prenatal vaka yayēnlanmēĸtēr ve 

literat¿rde ekzon delesyonuna sahip 15 olgu bildirilmiĸtir. Fetal ultrasonografi ve 

MRGôde saptanan beyin anomalileri Walker-Warburg sendromu prenatal tanēsēnda 

önemli olup intragenik delesyonlarē ikinci en sēk neden olarak karĸēmēza ­ēkmaktadēr. 

 

Anahtar Kelimeler:  Walker-Warburg sendromu, CRPPA, delesyon  



 103 

CRPPA gene-associated Walker-Warburg syndrome: A rare prenatal case with 

intragenic homozygous deletion. 

 

Derya Hazal Ozbakir1, Zafer Butun2, Sinem Kocagil1  

1Eskisehir Osmangazi University Faculty of Medicine, Department of Medical Genetics  
2Eskisehir City Hospital, Department of Obstetrics and Gynecology 

 

Introduction:  Muscular Dystrophy-Dystroglycanopathy type A (with congenital brain 

and eye abnormalities) [ISPD-associated Walker-Warburg syndrome (WWS) or muscle-

eye-brain disease (MED)] represents the most severe end of the phenotypic spectrum of 

similar disorders known as dystroglycanopathies, resulting from defective glycosylation 

of Ŭ-dystroglycan. It is an autosomal recessive disorder characterized by brain and eye 

malformations, severe intellectual disability, congenital muscular dystrophy. Death is 

usually expected in the early years of life. Its incidence is unknown, but it is estimated to 

be 1/100,000. The symptoms of WWS are congenital, and some of the brain abnormalities 

can be detected later in pregnancy with fetal ultrasonography or fetal MRI. Muscular 

Dystrophy-Dystroglycanopathy type A has been associated with 14 different genes 

responsible for making proteins that are involved in the glycosylation process of Ŭ-

dystroglycan. Ŭ-dystroglycan functions to stabilize muscle cells and aid the migration of 

nerve cells in the brain during development. Homozygous or compound heterozygous 

point mutations, whole gene deletions or intragenic deletions of the CRPPA (ISPD) gene 

have been reported in Muscular Dystrophy-Dystroglycanopathy type A,7 (WWS, OMIM 

#614643) and type C,7 (LGMD ï limb girdle muscular dystrophy, OMIM #616052) 

phenotypes. Here, a prenatal case with intragenic homozygous deletion of the CRPPA 

gene will be presented. 

 

Materials and Methods: Chromosome analysis and microarray analysis (Illumina 

CytoSNP-12 v2.1-300K) were performed from the cordocentesis material. 

Results: 28 years female was referred to our clinics for prenatal diagnosis for her first 

pregnancy at 22 weeks of gestation. Bilateral ventriculomegaly (19/18 mm), aortic 

coarctation and left superior vena cava detected in fetal ultrasonography. In the pedigree 

analysis, there was second-degree consanguineous marriage between the parents. It was 

stated that the mother did not use any drugs, alcohol nor had an infection, accident, trauma, 

and smoked during pregnancy. Chromosome analysis performed from cordocentesis 

material was reported as normal karyotype. In  the microarray analysis, homozygous loss 

of a 64 kb region containing exons 6-8 of the CRPPA gene was detected on the short arm 

of the chromosome 7. In  the segregation analysis of the case, which was evaluated as 

muscular dystrophy-dystroglycanopathy type A,7, heterozygous deletion including the 

region detected in the fetus was observed in both parents. 

 

Conclusion: While the Walker-Warburg syndrome phenotype of the affected individuals 

with CRPPA mutations was described for postnatal cases, only few prenatal cases were 

published and 15 cases with exon deletion have been reported in the literature. Brain 

anomalies detected in fetal ultrasonography and MRI are important in the prenatal 

diagnosis of Walker-Warburg syndrome, and intragenic deletions are the second most 

common cause. 

 

Keywords: Walker-Warburg syndrome, CRPPA, deletion 
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Osteoporoz-Psödoglioma sendromlu bir olguda LRP5 geninde novel bir varyant   
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Giriĸ: Osteoporoz-Psºdoglioma sendromu (OPS), 11q13.4 bºlgesinde bulunan d¿ĸ¿k 

yoĵunluklu lipoprotein reseptºr¿ ile iliĸkili protein 5ôi (LRP5) kodlayan LRP5 geninin 

bialelik mutasyonlarē sonucu oluĸan erken baĸlangē­lē osteoporoz ve gºrme kaybē ile 

karakterize, nadir gºr¿len otozomal resesif kalētēmlē bir hastalēktēr. Osteoporoz ĸiddetli ve 

erken baĸlangē­lēdēr. Ok¿ler fenotip, hafif vitreoretinal deĵiĸikliklerden konjenital fitizis 

bulbiye kadar deĵiĸen kalēcē vask¿larizasyon anormallikleri ile karakterizedir. Sendromun 

nadiren bildirilen ºzellikleri arasēnda hipotoni, geliĸimsel gerilik, hafif zihinsel yetersizlik 

ve nöbetler bulunur. Bu olgu sunumunda klinik fenotipi OPS ile uyumlu olan bir hastada 

saptanan novel bir missense varyantēn bildirilmesi ama­lanmaktadēr. 

 

Gereç ve Yöntem: Klinik bulgularē OPS ile uyumlu olan olgunun periferik kan 

ºrneĵinden Klinik Ekzom Dizileme (Twist CES) ­alēĸēldē. 

Bulgular: Bilateral gºrme kaybē, osteoporoz ve atipik otizm nedeniyle takipli olan 8 

yaĸēndaki olgunun, infantil dºnemde fark edilen bilateral mikroftalmisi ve persistan 

hiperplastik primer vitreusu olduĵu; tekrarlayan uzun kemik kērēklarē, vertebra 

kompresyon kērēklarē ve skolyozu olduĵu; hafif zihinsel yetersizlik ve atipik otizm tanēsē 

ile takip edildiĵi ºyk¿s¿ alēndē. Fizik muayenede plagiosefali, enoftalmi, d¿ĸ¿k yerleĸimli 

ve posterior rotasyonlu kulaklar ve skolyoz izlendi. Ebeveynleri arasēnda akrabalēk olan 

olgunun pedigri analizinde benzer hastalēk ºyk¿s¿ yoktu. Karyotip ve mikroarray 

analizleri normal olarak raporlanan olgudan CES ­alēĸēldē. LRP5 (NM_002335) geninde 

homozigot c.967T>C (p.Cys323Arg) deĵiĸimi saptandē ve ACMG kriterleri ile 

deĵerlendirilen varyant PM2, PP3 ve PP4ô¿ karĸēlayarak klinik ºnemi bilinmeyen varyant 

(VUS) olarak sēnēflandērēldē. 

 

Sonuç: Osteoporoz-Psºdoglioma sendromu (OMIM #259770) ile iliĸkili bildirilen LRP5 

varyantlarēnēn yaklaĸēk yarēsē missense, %40ôē nonsense ve çerçeve kaymasē, yaklaĸēk 

%10ôu splice site varyantlardēr. Osteoporoz-Psödoglioma sendromu fenotipine sahip bir 

olgumuzda homozigot novel bir missense varyant tanēmlanmēĸ ve klinik ºzellikleri ile 

birlikte sunulmuĸtur. Farklē domainler ¿zerinde saptanan her yeni varyantēn hastalēk 

patogenezinde rol alan mekanizmalarēn belirlenmesinde etkili olacaĵē d¿ĸ¿n¿lmektedir.  

 

Anahtar kelimeler:  Osteoporoz-Psödoglioma sendromu, novel, missense, LRP5 
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A novel LRP5 gene variant in a patient with Osteoporosis-Pseudoglioma syndrome 
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Introduction:  Osteoporosis-Pseudoglioma syndrome (OPS) is a rare autosomal recessive 

disease characterized by early-onset osteoporosis and vision loss caused by biallelic 

mutations of the LRP5 gene, which encodes low-density lipoprotein receptor-associated 

protein 5 (LRP5) located in the 11q13.4 region. Osteoporosis is severe and early onset. 

The ocular phenotype is characterized by persistent vascularization abnormalities ranging 

from mild vitreoretinal changes to congenital phthisis bulbi. Rarely reported features of 

the syndrome include hypotonia, developmental delay, mild intellectual disability, and 

seizures. In this case report, we aimed to report a novel missense variant detected in a 

patient whose clinical phenotype is compatible with OPS. 

 

Materials and Methods: Clinical Exome Sequencing (Twist CES) was studied from the 

peripheral blood sample of the case whose clinical findings were compatible with OPS. 

 

Findings: 8-year-old patient, who was followed up for bilateral vision loss, osteoporosis 

and atypical autism, had bilateral microphthalmia and persistent hyperplastic primary 

vitreous noticed in infancy. She had a history of recurrent long bone fractures, vertebral 

compression fractures, scoliosis. She was diagnosed with mild intellectual disability and 

atypical autism. Physical examination revealed plagiocephaly, enophthalmos, low-set and 

posteriorly rotated ears and scoliosis. There was no history of similar disease in the 

pedigree analysis of the case whose parents were consanguineous. CES was performed in 

the case whose karyotype and microarray analyzes were reported as normal. A 

homozygous c.967T>C (p.Cys323Arg) variant was detected in the LRP5 (NM_002335) 

gene and the variant evaluated by ACMG criteria met PM2, PP3, and PP4 and was 

classified as a variant of unknown clinical significance (VUS). 

 

Conclusion: About half of the reported LRP5 variants associated with Osteoporosis-

Pseudoglioma syndrome (OMIM #259770)  are missense variants, while 40% are 

nonsense and frameshift, and approximately 10% are splice site variants. A homozygous 

novel missense variant was defined in a patient with Osteoporosis-Pseudoglioma 

syndrome. It is thought that each new variant detected on different domains will be 

effective in determining the mechanisms involved in the pathogenesis of the disease. 

 

Key words: Osteoporosis-Pseudoglioma syndrome, novel, missense, LRP5 
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Eskiĸehir Osmangazi ¦niversitesi Translasyonel Tēp ve Uygulama Merkezi 
 

Giriĸ: Kronik lenfositik lºsemi (KLL) genetik a­ēdan olduk­a heterojen bir lºsemi 

t¿r¿d¿r. En sēk gºzlenen kromozomal anomali 13. Kromozomun uzun kol delesyonlarēdēr 

[del(13q)] ve izole olarak saptandēĵēnda iyi prognoz ile iliĸkilendirilmektedir. Ancak izole 

del(13q) vakalarēnēn da klinik a­ēdan olduk­a heterojen olduĵu bilinmektedir.  

 

Gereç ve Yöntem: Biz de ­alēĸmamēzda bu klinik heterojeniteye sebep olabilecek 

anomalileri tespit edebilemek amacēyla FISH ile izole del(13q) saptanmēĸ olan 30 olguya 

ait periferik kan örneklerinden elde edilen DNA molekülleri ile CGH+SNP array 

­alēĸmasē yaptēk.  

 

Bulgular : ¢alēĸmamēz sonucunda sadece 1 olguda izole del(13q) saptanmēĸ olup, 

toplamda 49 kromozomal bºlgede kopya sayēsē deĵiĸimi (KSD) tespit edildi. Ķkinci 

kromozomun kēsa kol p12- p11.2 bºlgesinde artēĸ 4 olguda saptanērken, 18. kromozomun 

kēsa kol p11.32- p11.31 bºlgesinde kayēp 2 olguda saptandē ve 18p kayēplarē saptanan 

hastalarēn aynē zamanda 2p artēĸē gºsteren olgular olduĵu tespit edildi. Bu anomalilerin 

saptandēĵē olgu sayēlarēnēn az olmasē sebebiyle istatistiksel analizler yapēlamadē. Ancak 

klinik verilerine bakēldēĵēnda 2/4 olgunun (hem 2p artēĸē hem de 18p kaybē saptanan) Rai 

III hastalēk evresinde ve tanē anēnda tedaviye baĸladēklarē, geriye kalan 2 hastanēn ise 36 

ve 73 aydēr tedavisiz izlem altēnda bulunduklarē gºzlenmiĸtir.  

 

Tartēĸma: Literatür verilerine baktēĵēmēzda 2p kromozom artēĸlarē kºt¿ prognoz ile 

iliĸkilendirilmektedir. Ancak kromozom bºlgelerine baktēĵēmēzda 2p16, 2p11 ve 2p24 

olarak ­eĸitlilik gºsterdiĵi gºzlenmiĸtir. Yapēlan bir ­alēĸmada kromozom 2 t¿m kēsa kol 

artēĸlarēnēn kºt¿ prognoz ile iliĸkili olmakla birlikte, aynē zamanda 18p kayēplarē ile de 

iliĸkili olduĵu belirtilmiĸtir. Bizim tanē anēnda tedaviye baĸlayan 2 olgumuzda da 2p 

artēĸēna 18p kaybēnēn eĸlik ettiĵi tespit edilmiĸtir. T¿m bu veriler doĵrultusunda 2p 

artēĸlarēnēn ve 18p kayēplarēnēn birlikte gºzlenmesinin KLLôde kºt¿ prognostik bir 

biyobelirte­ olarak kabul edilme potansiyellerinin y¿ksek olduĵu ve hasta takibi a­ēsēndan 

ºnemli olduklarē d¿ĸ¿n¿lmektedir. 

Sonu­ olarak izole del(13q) KLL olgularēnda del(13q) b¿y¿kl¿ĵ¿n¿n olduk­a heterojen 

olduĵu ve genomda da bir­ok KSD ve LOH (heterozigosite kayēplarē)ôlar tespit edilmiĸtir. 

T¿m bu anomalilerin klinik ºnemlerinin ortaya koyulmasē i­in daha fazla hasta gruplarē 

ile yapēlan, daha fazla ­alēĸmaya ihtiya­ olduĵu ortaya koyulmuĸtur. Bºylelikle ileride 

yeni prognostik ºnemi olan anomalilerin tanēmlanacaĵēnē ve ileride yeni terapºtik hedefler 

belirleneceĵini ºn gºrmekteyiz. aCGH+SNP yºnteminin KSD ve LOHôlarē tek bir ­alēĸma 

ile tespit edebiliyor olmasēnēn bu araĸtērmalar i­in bir avantaj olduĵu gºr¿lmektedir. 

 

Anahtar Kelimeler:  KLL, CGH+SNP array, CNV 
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PROGNOSTIC IMPORTANCE OF 2p GAIN AND 18p LOSS IN CHRONIC 

LYMPHOCYTIC LEUKEMIA CASES  

 

Sevgi Isik1,  Beyhan Durak Aras1,2  

Eskisehir Osmangazi University Medicine Faculty Medical Genetics Department 

Eskisehir Osmangazi University Translational Medicine and Research Center 

 

Introduction : Chronic lymphocytic leukemia (CLL) is one of the genetically 

heterogeneous types of leukemia. The most common chromosomal anomaly is the long 

arm deletions of the 13th chromosome [del(13q)] and is associated with a good prognosis 

when detected as isolated. However, isolated del(13q) cases are also known to be 

clinically heterogeneous. 

 

Materials and Methods: In our study, in order to detect anomalies that may cause this 

clinical heterogeneity, we performed CGH+SNP array study with DNA molecules 

obtained from peripheral blood samples of 30 cases with isolated del(13q) detected by 

FISH. 

 

Results: As a result of our study, isolated del(13q) was detected in only 1 case, and copy 

number variation (CNV) was detected in 49 chromosomal regions in total. A gain of  p12- 

p11.2 region of the 2. chromosome was detected in 4 cases, while a loss of p11.32- p11.31 

region of the 18th chromosome were detected in 2 cases. Statistical analyzes could not be 

performed due to the low number of cases in which these anomalies were detected. 

However, considering the clinical data, it was observed that 2/4 of the cases (both 2p 

increase and 18p loss were detected) started treatment  at the time of diagnosis, and at Rai 

III disease stage.  On the contrary the remaining 2 patients were under follow-up without 

treatment for 36 and 73 months. 

 

Discussion: According to the literature, 2p chromosome increases are associated with 

poor prognosis. However, when we examined in terms of chromosome regions, it was 

observed that the regions  of 2p gain  varied as 2p16, 2p11 and 2p24. In a study, it was 

stated that while whole short arm gain of chromosome 2 are associated with poor 

prognosis, it was also associated with 18p losses. We determined that the 2p increase was 

accompanied by the loss of 18p in  2 cases started treatment at the time of diagnosis. In 

line with all these data, it is thought that the observation of 2p increases and 18p losses 

together has a high potential to be considered as a poor prognostic biomarker in CLL and 

is important for patient follow-up.  

As a result, del(13q) size is quite heterogeneous in isolated del(13q) CLL cases and 

many CNVs and LOHs (loss of heterozygosity) have been detected in the genome. It has 

been revealed that more studies with larger patient groups are needed to reveal the clinical 

significance of all these anomalies. Thus, we suppose that new anomalies with prognostic 

importance will be identified in the future and new therapeutic targets will be determined 

in the future. The fact that the aCGH+SNP method can detect KSD and LOH in a single 

study seems to be an advantage for these studies.  

 

Key words: CLL, CGH+SNP array, CNV 
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Ailesel melanom olgusu: GSDME tedavi hedefli aday gen olabilir mi? 

 

Burak Aĸ­ēoĵlu1, Ayça Aykut1, Iĸēl Karaarslan2, Asude Durmaz1 

1. Ege ¦niversitesi Tēp Fak¿ltesi Hastanesi, Tēbbi Genetik Anabilim Dalē 

2. Ege ¦niversitesi Tēp Fak¿ltesi Hastanesi, Deri ve Z¿hrevi Hastalēklar Anabilim Dalē  

 

Giriĸ: Malign melanom, derinin ¿st tabakasēnda bulunan epidermisin bazal tabakasēndaki 

deriye rengini veren melanosit denilen h¿crelerden geliĸen kötü huylu bir kanser türüdür. 

Ailesel melanom, t¿m melanom kanserlerinin % 10ô unu kapsamakta olup g¿n¿m¿ze 

kadar CDKN2A ve CDK4 isimli iki gende meydana gelen varyasyonlar, ailesel melanom 

ile iliĸkilendirilmiĸtir. 

 

Gereç ve Yöntem: 66 yaĸēnda olgumuza 2018 yēlēnda sol kolda malign melanom tanēsē 

konulmuĸ olup ailesinde melanom ºyk¿s¿ olmasē nedeniyle olasē genetik yatkēnlēk 

durumunun aydēnlatēlmasē amacēyla t¿m ekzom dizileme (WES) analizi yapēlmēĸtēr. 

 

Bulgular: Yapēlan WES analizinde GSDME geninde ACMG (American College of 

Medical Genetics and Genomics) sēnēflamasēna gºre olasē patojenik olan novel 

heterozigot c.675 C>G (p.Tyr225Ter) varyantē saptanmēĸtēr. Bu varyant OMIMôde 

(Online Mendelian Inheritance in Man) otozomal dominant sensºrinºral iĸitme kaybē ile 

iliĸkilendirilmiĸ olsa da ileri literat¿r taramasēnda GSDME geninin ¿rettiĵi gasdermin e 

proteinin kaspaz-3ô¿ aktive ederek piroptozis yolaĵēnda iĸlev gºren bir protein olduĵu ve 

yayēnlarda melanomda t¿mºr imm¿n mikro­evresi ile iliĸkili olup kanser hücre ölümünü 

tetiklediĵi, eksiklik durumlarēnda t¿mºr boyutunun k¿­¿lmesinde azalma gºr¿ld¿ĵ¿ daha 

ºnceden bildirilmiĸtir.  

 

Sonuç: Olgumuzda malign melanoma yatkēnlēĵa sebep olabileceĵi d¿ĸ¿n¿len olasē bir 

aday gen tartēĸēlmēĸtēr.  

 

Anahtar kelimeler:  Malign melanom, tüm ekzom dizileme, GSDME, piroptozis 
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Familial case of melanoma: Could GSDME be a candidate gene for therapy? 
 

Burak Ascioglu1, Ayca Aykut1, Isēl Karaarslan2, Asude Durmaz1 

 
1Ege University Hospital , Department of Medical Genetics 
2Ege University Hospital, Deparment of Dermatology 

 

Introduction : Malignant melanoma is a type of malignancy that develops from cells 

called melanocytes, which give color to the skin in the basal layer of the epidermis, which 

is located in the upper layer of the skin. Familial melanoma covers 10% of all melanoma 

cancers, and variations in two genes, CDKN2A and CDK4, have been associated with 

familial melanoma to date. 

 

Material and methods: Our 66-year-old patient was diagnosed with malignant melanoma 

on the left arm in 2018, and whole exome sequencing (WES) analysis was performed to 

elucidate the possible genetic susceptibility, since she has a family history of melanoma. 

 

Findings: In the WES analysis, the novel heterozygous c.675 C>G (p.Tyr225Ter) variant 

was detected in the GSDME gene, which is likely pathogenic according to the ACMG 

(American College of Medical Genetics and Genomics) classification. Although  this 

variant  has been associated with autosomal dominant sensorineural hearing loss in OMIM 

(Online  Mendelian Inheritance in Man), it has been also reported in literature that 

gasdermin  e protein produced by the GSDME gene is a protein that activates caspase-3 

and functions in the pyroptosis pathway, and it is associated with the tumor immune 

microenvironment in melanoma and triggers cancer cell death. It has been previously 

reported that reduction in tumor size is observed in deficiency states. 

 

Results: In our case, a possible candidate gene thought to cause susceptibility to malignant 

melanoma is discussed. 

 

Keywords: Malignant melanoma, whole exome sequencing, GSDME, pyropitosis 
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JAK2 ve MPL Negatif Miyeloproliferatif Hastalarēnda Kalretikülin(CALR)  

Mutasyonlarēnēn Araĸtērēlmasē 

 

Ozlem Gokce Ekinci1, Busra Tan1, Izem Olcay Sahin1, Ebru Yilmaz2, Musa Karakukcu2, 

G¿lĸah Akyol3, Ali Unal3, Munis Dundar1, Yusuf Ozkul1 

1 Erciyes ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē, Kayseri, T¿rkiye 
2 Erciyes ¦niversitesi Tēp Fak¿ltesi Pediatrik Hematoloji Anabilim Dalē, Kayseri, T¿rkiye 
3 Erciyes ¦niversitesi Tēp Fak¿ltesi Hematoloji Anabilim Dalē, Kayseri, T¿rkiye 
 

Giriĸ: Kronik miyeloproliferatif neoplaziler (MPN), hematopoetik kök hücreden köken 

alan, bir veya daha fazla miyeloid serinin anormal proliferasyonu ile karakterize 

hematopoetik sistemin klonal bir grup hastalēĵēdēr. MPN'de temel sorun hematopoezin 

bozulmasēdēr. Hematopoez h¿cre olgunlaĸmasē ve ­oĵalmasēnēn beraber devam ettiĵi 

dinamik bir süreçtir. Chronic Myeloid Leukemia (CML) BCR-ABL pozitif MPN olup, 

Primary Myelofibrosis (PMF), Polycythemia Vera (PV) and Essential Thrombocythemia 

(ET) hastalēklarē ise BCR-ABL negatif MPNôlerdendir. Essential Thrombocythemia, 

KML, PV ve PMF gibi klonal kºk h¿cre bozukluklarēndan biridir ve kendini izole 

trombositoz ve trombohemorajik komplikasyonlarla gºsterir. Diĵerlerinden farklē olarak 

ET, sitogenetik ya da morfolojik olarak çok iyi tanēmlanamaz ve g¿nl¿k pratikte tanēsē 

halen b¿y¿k ºl­¿de diĵer hastalēklarēn dēĸlanmasēna dayanēr. 

BCR-ABL negatif myeloproliferatif neoplazilerin (MPN) tanēsēnda klinik ve laboratuvar 

bulgularēnēn yanēnda genetik testler ­ok ºnemlidir. Bunlar arasēnda JAK2 genindeki 

V617F mutasyonu en sēk gºr¿len genomik varyasyondur. Bunlara ek olarak MPL geninde 

W515L/K mutasyonunun ve CALR genindeki mutasyonlarēn araĸtērēlmasē da ºnem 

taĸēmaktadēr.  

CALR geni, 19p13.2 de lokalize 9 ekzondan oluĸan bir gendir. CALR genindeki 

mutasyonun en önemli sonucu apoptotik hücrelerin ve kanser hücrelerinin fagositozunun 

azalmasēdēr. CALR proteinin ise en ºnemli fonksiyonu endoplazmik retikulumda Ca++ 

baĵlayēcē bir ĸaperon gºrevi yapmasēdēr. Bu sebeple, CALR geninde meydana gelen 

mutasyonlar bir­ok h¿cresel fonksiyonun kaybēna neden olarak MPN hastalēklarēnē ortaya 

­ēkarmaktadēr.  

Bu gende en sēk gºr¿len mutasyonlar ise; c.1092_1143del52(CALR Tip1) ve 

c.1154_1155insTTGCT(CALR Tip2)ôdir. Tip1ôde 52 bazlēk bir delesyon, tip2ôde ise 5 

bazlēk bir insersiyon mevcuttur.  

 

Gereç/Yöntem: Bu ­alēĸmada, 2018-2022 yēllarē arasēnda Erciyes ¦niversitesi Tēbbi 

Genetik Anabilim Dalē'na farklē ºn tanēlarla gelmiĸ olan 133 hastanēn yaĸ ortalamasē, 

cinsiyet ve kan deĵerleri gibi farklē parametrelerle birlikte CALR mutasyonuna sahip olma 

daĵēlēmlarē retrospektif olarak incelendi. Hastalardan alēnan periferik kan ºrneklerinden 

QIAmp DNA Blood Mini Kit (Qiagen) ile hasta DNA'sē izole edildi ve Rotor Gene 

(Qēagen) cihazēnda CALR RGQ PCR Kiti ile RT-PCR yapēldē. CALR mutasyonu i­in 

Melting Curve analizi yapēldē. 

 

Bulgular:  Birimimize gelen 133 hastadan 5 tanesi ET ve 27 tanesi PV tanēsēyla, 101 tanesi 

ise diĵer tanēlarla gelmiĸ olup, hastalardan 3 tanesi CALR mutasyonu a­ēsēndan pozitif 

bulunmuĸtur. Bu hastalar aynē zamanda JAK-2 ve MPL mutasyonlarē a­ēsēndan Negatif 

bulgulanmēĸtēr. CALR pozitif hastalardan 2 tanesi Tip-2, 1 tanesi Tip-1 CALR 

mutasyonuna sahiptir. Tip-2 pozitif hastalardan birinin ve Tip-1 pozitif hastanēn ET 

tanēsēyla, Tip-2 pozitif diĵer hastanēn ise anemi tanēsēyla geldiĵi tespit edilmiĸtir. 
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Sonuç: Literatürde daha önce JAK2 ve MPL mutasyonlarēna sahip olmayan ET 

hastalarēnda CALR mutasyonlarēnēn yaygēn olduĵu bildirilmiĸtir. Bu ­alēĸmanēn 

sonucunda, Anadolu populasyonundaki JAK2 ve MPL negatif hastalardaki CALR 

mutasyonunun daĵēlēmēnēn literat¿rle uyumlu olduĵu gºsterilmiĸtir. CALR mutasyon 

sēklēĵē ile ilgili ­alēĸmalar, JAK2 V617F ve MPL W515L/K mutasyonlarēyla ilgili 

­alēĸmalara gºre daha az sayēdadēr. Bu sebeple bizim ­alēĸmamēz CALR mutasyon sēklēĵē 

a­ēsēndan literat¿re katkē saĵlamaktadēr. 

 

Anahtar Kelimeler:  Kalretikülin, JAK2 Negatif, Esansiyel Trombositemi 
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Introduction:  Chronic Myeloproliferative Neoplasia (MPN) is a group of clonal diseases 

of the hematopoietic system, originating from hematopoietic stem cells and characterized 

by abnormal proliferation of one or more myeloid lineages. The main problem in MPN is 

disruption of hematopoiesis. Hematopoiesis is a dynamic process in which cell maturation 

and proliferation continue together. Chronic Myeloid Leukemia (CML) is BCR-ABL 

positive MPN, while Primary Myelofibrosis (PMF), Polycythemia Vera (PV) and 

Essential Thrombocythemia (ET) diseases are BCR-ABL negative MPNs. Essential 

Thrombocythemia is one of the clonal stem cell disorders such as CML, PV and PMF and 

presents itself with isolated thrombocytosis and thrombohemorrhagic complications. 

Unlike others, ET is not well defined cytogenetically or morphologically, and its diagnosis 

in daily practice is still largely based on exclusion of other diseases. 

In addition to clinical and laboratory findings, genetic tests are very important in the 

diagnosis of BCR-ABL negative myeloproliferative neoplasia (MPN). Among these, the 

V617F mutation in the JAK2 gene is the most common genomic variation. Furthermore, 

it is important to investigate the W515L/K mutation in the MPL gene and the mutations 

in the CALR gene. 

The CALR gene is a gene consisting of 9 exons localized at 19p13. The most important 

consequence of the mutation in the CALR gene is decreased phagocytosis of apoptotic 

cells and cancer cells. The most important function of the CALR protein is to act as a 

Ca++-binding chaperone in the endoplasmic reticulum. Therefore, mutations in the CALR 

gene cause the loss of many cellular functions, resulting in MPN diseases. 

The most common mutations in this gene are; c.1092_1143del52(CALR Type1) and 

c.1154_1155insTTGCT(CALR Type2). Type 1 has a 52 bp deletion and type 2 has a 5 bp 

insertion. 
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Materials and Methods: In this study, the distributions of having CALR mutations with 

different parameters such as mean age, gender and blood values of 133 patients who came 

to Erciyes University Medical Genetics Department between 2018-2022 with different 

prediagnoses were analyzed retrospectively. Patient DNA was isolated with the QIAmp 

DNA Blood Mini Kit (Qiagen) from peripheral blood samples taken from the patients, 

and RT-PCR was performed with the CALR RGQ PCR Kit on the Rotor Gene (Qiagen) 

device. Melting Curve analysis was performed for the CALR mutation.  

 

Results: Of the 133 patients who came to our unit, 5 came with ET and 27 with PV, and 

101 with other diagnoses. Three of the patients were found positive for CALR mutation. 

These patients were also found to be Negative for JAK-2 and MPL mutations. Of the CALR 

positive patients, 2 had Type-2 and 1 had Type-1 CALR mutation. It was determined that 

one of the Type-2 positive patients and the Type-1 positive patient came with the diagnosis 

of ET, and the other Type-2 positive patient was diagnosed with anemia.  

 

Conclusēon: It has been reported in the literature that CALR mutations are common in ET 

patients who do not have JAK2 and MPL mutations previous. As a result of this study, it 

has been shown that the distribution of CALR mutations in JAK2 and MPL negative 

patients in the Anatolian population is compatible with the literature. Studies on CALR 

mutation frequency are less numerous than studies on JAK2 V617F and MPL W515L/K 

mutations. For this reason, our study contributes to the literature in terms of CALR 

mutation frequency. 

 

Keywords: Calreticulin, JAK2 Negative, Essential Thrombocythemia 
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ADRENOKORTĶKAL KARSĶNOMDA YENĶ TEDAVĶ HEDEFĶ: KISSPEPTIN 

 

Müge Gülcihan Önal1,2, Armaĵan Caner2,3, Merve Baĸar2 

Erciyes ¦niversitesi, Tēp Fak¿ltesi, Tēbbi Biyoloji AD.  

Erciyes Üniversitesi, Betül-Ziya Eren Genom ve Kök Hücre Merkezi 

Erciyes ¦niversitesi, Tēp Fak¿ltesi, Biyofizik AD. 

GĶRĶķ: Adrenokortikal karsinom (AKK) nadir ama çok agresif ilerleyen bir kanser 

t¿r¿d¿r. Ge­ teĸhis edilmesinden dolayē AKK hastalarēnēn yaĸam s¿resi en fazla 5 yēl 

olarak bildirilmiĸtir. AKK tedavisinde Mitotane en g¿­l¿ ila­ olarak gºr¿lmektedir. 

Ancak Mitotaneônin uzun s¿reli kullanēmēndan dolayē ila­ direnci geliĸmektedir. Tedavi 

i­in yeni hedeflerin araĸtērēlmasē bu a­ēdan ºnemlidir. Sodyum orthovanadatēn (SOV) 

t¿mºr proliferasyonunu engellediĵine yºnelik literat¿rde ­eĸitli yayēnlar bulunmaktadēr. 

Metastatik kapasitesi y¿ksek olan t¿mºr h¿creleri ­oĵunlukla kemoterapiye ve tedaviye 

de diren­lidir.  Bu baĵlamda, bir­ok metastaz baskēlayēcē gen tanēmlanmēĸtēr. Kisspeptin 

(KISS1) geni tarafēndan ¿retilen kisspeptinler G-proteinine baĵlē reseptºr GPR54 

aracēlēĵēyla sinyal iletimini saĵlar. Kanserli h¿crelerde bu sinyal h¿creye m¿dahale ederek 

metastazlarē baskēlar ve yayēlmēĸ malign hücrelerin migrasyon ve invazyonunu 

baskēlayarak diĵer dokulara yayēlmasēnē engeller. Son yēllarda ¿st¿nde durulan bu 

metastaz baskēlayēcē gen olan KISS1, yeni tedavi protokolleri için umut vaat etmektedir. 

Bu ­alēĸmada AKK h¿crelerinde SOV etkisi KISS1 geni ¿zerinde araĸtērēlmēĸtēr.   

GEREÇ VE YÖNTEM:  Bu ­alēĸmada H295 AKK h¿cre hattē kullanēldē. SOV, H295 

h¿crelerine farklē dozlarda uygulandē. 24 ve 72 saat ink¿be edildi. SOVôun H295 

hücrelerinde IC50 deĵerleri hesaplandē. Apoptoz ve h¿cre dºng¿s¿ analizleri yapēldē. H295 

h¿crelerinde KISS1 gen ifadesi Reverse Transkriptaz PCRôda (RT-PCR) SYBR Green 

yºntemi ile analiz edildi. Light Cycler 480/Roche cihazē ile hedef genin ve housekeeping 

gen olan glukoz-6-fosfat dehidrogenaz (GAPDH) ile birlikte analizleri deĵerlendirildi. 

¢ēkan Ct (eĸik dºng¿leri-threshold cycles) deĵerlerine baĵlē olarak 2-ȹȹCt analizleri 

yapēldē. KISS1 geninin istatistiksel anlamlēlēĵē ikili gruplar arasēnda t-testi ile belirlendi 

ve p<0,05 anlamlē kabul edildi.  

BULGULAR:  H295 hücreleri ¿zerinde SOVôun 24 saat ve 72 saat sonrasēndaki IC50 

deĵeri sērasē ile 10-4M ve 10-5M olarak bulunmuĸtur. 24 saat sonra SOV, H295 h¿crelerini 

%10,6 oranēnda apoptoza gºt¿r¿rken (kontrol grubu %4,15) 72 saat sonrasēnda SOV 

H295 h¿crelerini %1,5 oranēnda apoptoza gºt¿rm¿ĸt¿r. Bunun nedeni 72 saat sonra 

h¿crelerin ­oĵunluĵunun ºlm¿ĸ olmasēdēr. 24 saat sonra SOV, H295 hücrelerinin 

%47,5ôini G0/G1 evresinde %35,5ôini S evresinde ve %12,9ôunu G2/M evresinde 

tutmuĸtur. Aynē ĸekilde 72 saat sonrasēnda SOV, H295 h¿crelerinin %38,9ôunu G0/G1 

evresinde, %39,1ôini S evresinde ve %15,5ôini G2/M evresinde tutmuĸtur. RT-PCR 

analizi sonucunda SOV H295 hücrelerinde KISS1 geninin 24 saat sonra ekspresyonunu 

kontrole gºre 1.22 Ñ0,03 kat istatistiksel olarak anlamlē artērmēĸtēr (p<0,05).  72 saat 

sonrasēnda SOV, H295 h¿crelerinde KISS1 geninin ekspresyonunu kontrole göre 5,44 

Ñ0,58 kat istatistiksel olarak anlamlē artērmēĸtēr (p<0,05).  

SONUÇ: Sonu­ olarak SOV AKK h¿crelerinde bir t¿mºr baskēlayēcē gen olan KISS1 

geninin ekspesyonunu anlamlē olarak artērmēĸtēr. Aynē zamanda AKK h¿crelerinin 

­oĵalmasēnē geriletmiĸtir ve h¿cre dºng¿s¿ ¿zerinde etkisini anlamlē olarak gºstermiĸtir. 

Anahtar Kelimeler:  Adrenokortikal Karsinom, Kisspeptin, Sodyum Orthovanadate 
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NEW TREATMENT TARGET IN ADRENOCORTICAL CARCINOMA: 

KISSPEPTIN  

 

Müge Gülcihan Önal1,2, Armaĵan Caner2,3, Merve Baĸar  

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

Betul-Ziya Eren Genom and Stem Cell Center, Erciyes University, Kayseri 

Department of Biophysics, Faculty of Medicine, Erciyes University, Kayseri 

INTRODUCTION:  Adrenocortical carcinoma (ACC) is a rare but very aggressive type 

of cancer. Because of its late diagnosis, the survival rate of ACC patients has been reported 

to be at most 5 years. Mitotane is the most strong drug in the treatment of ACC. However, 

drug resistance develops due to the long-term use of Mitotane. The search for new targets 

for treatment is important in this respect. There are various publications in the literature 

that sodium ortho-vanadate (SOV) inhibits tumor proliferation. Tumor cells with high 

metastatic capacity are mostly resistant to chemotherapy and treatment. In this context, 

many metastasis suppressor genes have been identified. Kisspeptins produced by the 

kisspeptin (KISS1) gene provide signal transmission through the G-protein coupled 

receptor GPR54. In cancer cells, this signal suppresses metastases by interfering with the 

cell. KISS1, a metastasis suppressor gene that has been emphasized in recent years, shows 

promise for new treatment protocols. In this study, the effect of SOV in ACC cells was 

investigated on the KISS1 gene. 

MATERIALS AND METHODS:  H295 human ACC cell line was used in this study. 

SOV was treated to H295 cells at different doses. It was incubated for 24 and 72 hours. 

IC50 values of SOV were calculated in H295 cells. Apoptosis and cell cycle analyzes were 

performed. KISS1 gene expression in H295 cells was analyzed in Reverse Transcriptase 

PCR (RT-PCR) by the SYBR Green method. The analyzes of the target gene and the 

housekeeping gene, glucose-6-phosphate dehydrogenase (GAPDH) were evaluated with 

the Light Cycler 480/Roche device. 2-ȹȹCt analyzes were performed depending on the 

resulting Ct (threshold cycles) values. Statistical significance of the KISS1 gene was 

determined by t-test between paired groups and p<0.05 was considered significant. 

RESULTS: The IC50 values of SOV at 24 hours and 72 hours on H295 cells were found 

to be 10-4M and 10-5M, respectively. After 24 hours, SOV led H295 cells to apoptosis at 

a rate of 10.6% (control group 4.15%), while after 72 hours SOV led to apoptosis of H295 

cells at a rate of 1.5%. This is because the majority of cells are dead after 72 hours. After 

24 hours, SOV arrested 47.5% of H295 cells at G0/G1 stage, 35.5% at S stage, and 12.9% 

at G2/M stage. Likewise, after 72 hours, SOV arrested 38.9% of H295 cells at G0/G1 

stage, 39.1% at S stage, and 15.5% at G2/M stage. As a result of RT-PCR analysis, SOV 

significantly increased the expression of the KISS1 gene in H295 cells after 24 hours, 1.22 

±0.03 fold compared to the control group (p<0.05). After 72 hours, SOV significantly 

increased the expression of the KISS1 gene in H295 cells by 5.44 ± 0.58 fold compared to 

the control (p<0.05). 

CONCLUSION:  As a result, SOV significantly increased the expression of a tumor 

suppressor gene, KISS1, in ACC cells. At the same time, it regressed the proliferation of 

ACC cells and showed a significant effect on the cell cycle. 

Key Words: Adrenocortical Carcinoma, Kisspeptin, Sodium Ortho-vanadate 
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Kērēm Kongo Kanamalē Ateĸi ile Enfekte olan Bireylerde m6A genlerinde METTL3 

ve WTAP gen ekspresyonlarēnēn araĸtērēlmasē 

 

Nil ¥zbil¿m ķahin1, Burcu Bayyurt2, Badel Arslan3, Mehmet Bakēr4 

1 Fen Fakültesi Moleküler Biyoloji ve Genetik Bölümü, Sivas Cumhuriyet Üniversitesi, 

Türkiye 

2 Tēp Fak¿ltesi, Tēbbi Biyoloji ABD, Sivas Cumhuriyet ¦niversitesi, T¿rkiye 

3Saĵlēk Bilimleri Enstit¿s¿, Kºk H¿cre ve Rejeneratif Tēp ABD, Mersin ¦niversitesi, 

Mersin, Türkiye 
4 Tēp Fak¿ltesi, Enfeksiyon Hastalēklarē ve Klinik mikrobiyoloji ABD, Sivas Cumhuriyet 

Üniversitesi 

 

Giriĸ: Kērēm Kongo kanamalē ateĸi (KKKA), d¿nyanēn pek ­ok bºlgesinde endemik olan, 

akut ve ºl¿mc¿l bir enfeksiyon olmasē nedeniyle saĵlēk tehdidi oluĸturan, kene kaynaklē 

viral bir hastalēktēr. Literat¿re gºre, insanlarda KKKA seroprevalansē % 0.1-14.4 arasēnda 

deĵiĸmektedir. KKKA, Nairoviridae ailesinin Bunyavirales takēmēndaki Orthonairovirus 

cinsine ait Kērēm Kongo kanamalē ateĸ vir¿s¿ (KKKAV)ônden kaynaklanēr. 

Epitranskriptom; bir h¿ce i­indeki RNAônēn t¿m kimyasal modifikasyonlarēdēr. 

Epitranskriptomikler, ribon¿kleotid sekansēnda bir deĵiĸiklik i­ermeyen ancak 

transkriptomdaki iĸlevsel olan t¿m fonksiyonel deĵiĸiklikleri i­eren modifikasyonlardēr. 

Bu modifikasyonlar arasēnda en ­ok rastlananē ve yapēlan bu ­alēĸmanēn da odak noktasē, 

N6-metiladenozin (m6A) metilasyonudur. M6A modifikasyonlarē metilasyona ºzg¿; 

metiltransferazlar ñWriterò (yazar), demetilazlar ñEraserò (silici) ve spesifik RNA 

metilasyon tanēma proteini ñReaderò (okuyucu)ô dan oluĸan proteinleri i­erir. Yapēlan bu 

­alēĸmada ise d¿nyada ilk defa KKKA hastalarēnda kantitatif ger­ek zamanlē polimeraz 

zincir reaksiyonu (qRT-PCR) yºntemi kullanēlarak yazēcē olarak gºrev yapan METTL3 ve 

WTAP genlerinin ekspresyon profilleri araĸtērēlmēĸtēr.  

 

Gereç ve Yöntem: Hasta populasyonu KKKA hastalēĵē kesin tanēsē konmuĸ bireylerden 

oluĸmaktadēr. Kontrol grubu herhangi bir enfeksiyon tanēsē konmamēĸ saĵlēklē bireylerden 

alēnmēĸtēr. RNA izolasyonu i­in hasta kan ºrnekleri PAX gene (Qiagen) kan toplama 

tüplerine daha ºnce T¦BĶTAK 117S146 Nolu proje kapsamēnda alēnmēĸtēr. Kandan total 

RNA izolasyonu kandan RNA izolasyon kit protokol¿ne uygun olarak yapēlmēĸtēr. Ķzole 

edilen RNAônēn qRT-PCR analizi i­in uygunluĵu nanodrop ile kontrol edilmiĸtir. RNA 

metilasyon genlerinin kantitasyonu için RNA izolasyonunu takiben ilk olarak revers 

transkripsiyonla komplementer DNA (cDNA) sentezi yapēlmēĸtēr. Daha sonrasēnda 

se­ilen genlerin kantitasyonu i­in qPCR yapēlmēĸtēr. Hedef ekspresyonu her bir ºrnek i­in 

ºrnekler arasēndaki kat farkē ȹȹCt metodu kullanēlarak hesaplanmēĸtēr. 

 

Bulgular: Kontrol ºrneklerine kēyasla KKKA'lē hastalarda METTL3 1,54 (p=0,36) 

downreg¿le olduĵu ve WTAPôin 1,11 kat (p=0,54) yukarē reg¿le edildiĵi bulunmuĸtur.  

 

Sonuç: Sonuç olarak, METTL3 ve WTAP, KKKA'da RNA metilasyon sürecinde etkin rol 

oynayabilir. Ancak gelecekte daha fazla molek¿ler fonksiyon ­alēĸmasēna ihtiya­ 

duyulacaktēr. 

Teĸekk¿r: Bu ­alēĸma 117S146 nolu T¦BĶTAK ve C¦BAP F-2021-645 nolu proje ile 

desteklenmiĸtir. 

Anahtar kelimeler: RNA metilasyon genleri, Kērēm Kongo Kanamalē Ateĸi, METTL3, 

WTAP, gen ekspresyonu 
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Investigation of METTL3 and WTAP gene expressions in m6A genes in individuals 

infected with Crimean-Congo Hemorrhagic Fever 

 

Nil ¥zbil¿m ķahin1, Burcu Bayyurt 2, Badel Arslan3, Mehmet Bakēr4 

1 Faculty of Science, Department of Molecular Biology and Genetics, Sivas Cumhuriyet 

University, Türkiye 
2 Faculty of Medicine, Department of Medical Biology, Sivas Cumhuriyet University, 

Türkiye 
3 Institute of Health Sciences, Department of Stem Cell and Regenerative Medicine, 

Mersin University, Mersin, Türkiye 
4 Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, 

Sivas Cumhuriyet University 
 

Introduction:  Crimean-Congo hemorrhagic fever (CCHF) is a tick-borne viral disease 

that is endemic in many parts of the world and poses a health threat as it is an acute and 

fatal infection. According to the literature, CCHF seroprevalence in humans varies 

between 0.1-14.4%. CCHF is caused by the Crimean-Congo hemorrhagic fever virus 

(CCHFV) belonging to the Orthonairovirus genus in the Bunyavirales order of the 

Nairoviridae family. Epitranscriptome; are all chemical modifications of RNA within a 

cell. Epitranscriptomics are modifications that do not involve a change in the 

ribonucleotide sequence but include all functional changes in the transcriptome. The most 

common among these modifications and the focus of this study is N6-methyladenosine 

(m6A) methylation. M6A modifications are methylation specific; It includes proteins 

composed of methyltransferases ñWriterò (author), demethylases ñEraserò (eraser) and 

specific RNA methylation recognition protein ñReaderò. In this study, for the first time in 

the world, the expression profiles of METTL3 and WTAP genes, which act as printers, 

were investigated by using quantitative real-time polymerase chain reaction (qRT-PCR) 

method in CCHF patients. 

 

Materials and Methods: The patient population consists of individuals with a definite 

diagnosis of CCHF disease. The control group was recruited from healthy individuals who 

were not diagnosed with any infection. For RNA isolation, patient blood samples were 

taken into PAX gene (Qiagen) blood collection tubes within the scope of T¦BĶTAK 

project numbered 117S146. Total RNA isolation from blood was performed in accordance 

with the blood RNA isolation kit protocol. The suitability of the isolated RNA for qRT-

PCR analysis was checked with nanodrop. For the quantification of RNA methylation 

genes, firstly, complementary DNA (cDNA) synthesis was performed by reverse 

transcription, following RNA isolation. Then, qPCR was performed to quantify the 

selected genes. Target expression was calculated for each sample using the fold difference 

ȹȹCt method between samples. 

 

Results: Compared to control samples, METTL3 was found to be 1.54 (p=0.36) 

downregulated and WTAP was 1.11-fold (p=0.54) up-regulated in CCHF patients. 

 

Conclusion: In conclusion, METTL3 and WTAP may play an active role in the RNA 

methylation process in CCHF. However, more molecular function studies will be needed 

in the future. 

Acknowledgment: This study was supported by T¦BĶTAK and C¦BAP project 

numbered 117S146 and F-2021-645. 

Keyword:  RNA methylation genes, Crimean-Congo Hemorrhagic Fever, METTL3, 

WTAP, gene expression 
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Ekzom analizinde intragenik kopya sayēsē deĵiĸikliklerinin deĵerlendirilmesinin 

tanēya katkēsē: Tek merkez deneyimi 

 

Abdullah Sezer1 
1 Dr. Sami Ulus Kadēn Doĵum, ¢ocuk Saĵlēĵē ve Hastalēklarē Eĵitim ve Araĸtērma 

Hastanesi, Tēbbi Genetik Kliniĵi, Ankara, T¿rkiye 

 

Giriĸ: Yeni nesil dizileme tekniĵinin uygulamaya girmesi nadir hastalēklar i­in hem 

araĸtērma alanēnda hem de klinik pratikte b¿y¿k bir atēlēmēn yolunu a­mēĸtēr. Genetik 

hastalēklara yol a­an varyantlarēn %85ôinin ekzonlarda yerleĸtiĵi tahmin edilse de 

ekzonlarēn genom-boyu deĵerlendirilebildiĵi analizlerde tanēsal baĸarē bu orandan ­ok 

uzaktēr. Ekzonlarda yerleĸen patojen varyantlarēn t¿m¿n¿n saptanabilmesi i­in, kullanēlan 

tekniklerin hem laboratuvar d¿zeyinde hem de analiz basamaklarēnda ek bakēĸ a­ēlarē ile 

birlikte geliĸtirilmesi gerekmektedir. Bu ­alēĸmada, farklē nadir hastalēk fenotiplerine 

sahip bir grup hastada klinik ekzom dizileme (CES) ve tüm ekzom dizileme (WES) 

verilerinde yapēlan kopya sayēsē deĵiĸikliĵi (CNV) analizleri sayesinde intragenik 

deĵiĸikliklerin araĸtērēlmasēnēn tanēsal baĸarēya katkēsēnēn deĵerlendirilmesi 

ama­lanmēĸtēr. 

 

Gereç ve Yöntem: Kliniĵimize 2021 yēlēnda baĸvuran hastalardan nadir hastalēk 

etiyolojisini araĸtērmak i­in CES veya WES analizi yapēlanlar ­alēĸmaya dahil edilmiĸtir. 

CNV analizi yapēlabilmesi amacēyla her bir koĸumda en az 8 ºrnek birlikte y¿klenmiĸtir. 

K¿t¿phane hazērlēĵēnda CES analizi için SOPHiA Clinical Exome Solution v2 (SOPHiA 

Genetics, MA) kiti ve WES analizi için Twist Exome 2.0 (Twist Bioscience, CA) kiti 

kullanēlmēĸtēr. ¥rneklerin dizilenmesi NextSeq ve NovaSeq (Illumina, CA) 

platformlarēnda ger­ekleĸtirilmiĸtir. Biyoinformatik analiz aĸamalarē ve CNV tespitinde 

SOPHiA DDMÊ yazēlēmē ve MuskatÊ (SOPHiA Genetics, MA) algoritmasē 

kullanēlmēĸtēr.  

 

Bulgular:  ¢alēĸmaya dahil edilen 158 hastaya (68 CES, 90 WES analizi) yapēlan 

analizlerde, hastalarēn 82ôsinde (%51,9) klinikle uyumlu toplamda 91 patojen/olasē 

patojen varyant belirlenmiĸtir. Bu hastalarēn 70ôinde tek n¿kleotid deĵiĸiklikleri veya 

k¿­¿k indel (insersiyon/delesyon) varyantlarē belirlenirken, 6 hastada multigenik CNV ve 

6 hastada da intragenik CNVôler saptanmēĸtēr. Bºylece, t¿m hasta grubunun %3,8ôinde ve 

tanē alan hastalarēn %7,3ô¿nde intragenik CNVôler tespit edilmiĸtir. Saptanan intragenik 

CNVôler ile ilgili bilgiler tabloda ºzetlenmiĸtir. 

 

Sonuç: Rutin tanēsal s¿re­lerde kullanēlan mikrodizin analizlerinin intragenik CNVôler 

i­in ­ºz¿n¿rl¿k d¿zeyinin ­oĵunlukla yetersiz kaldēĵē ve MLPA gibi hedefli analiz 

yºntemlerinin genom boyu tarama i­in uygun olmadēĵē gºr¿lmektedir. Bunlara karĸēn 

ekzom analizi, dizi varyantlarēnē tespit etmedeki baĸarēsēnēn yanēsēra ek algoritmalar 

sayesinde k¿­¿k indeller ile b¿y¿k CNVôler arasēndaki karanlēk sahanēn genom boyunca 

deĵerlendirilmesini m¿mk¿n kēlmaktadēr. Bu ­alēĸma, ekzom analizlerine CNV 

deĵerlendirmesinin eklenmesiyle ek tanē baĸarēsēnēn elde edilebileceĵini gºstermiĸtir. 

 

Anahtar kelimeler:  Ekzom dizileme, CES, WES, kopya sayēsē deĵiĸikliĵi, intragenik 
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Tablo: Hastalarda saptanan intragenik CNVôler ile ilgili bilgiler. 
Gen 

Transkript  
Yerleĸim 

Varyant 

türü  
Zigosite 

Ķliĸkili hastalēk  

(OMIM numarasē #) 
A­ēk yazēm 

AIRE 

NM_004006 
Ekzon 2-4 Delesyon Homozigot 

Otoimmün 
poliendokrinopati 

sendromu tip 1 

(240300) 

c.(132+1_133-1)_ c.(538+1_539-1)del 

SUZ12 

NM_015355 
Ekzon 11-12 Delesyon Heterozigot 

Imagawa-Matsumoto 

sendromu (618786) 
c.1201+87_1438-121del 

MCPH1 
NM_024596 

Ekzon 1-3 Delesyon Homozigot 
Otozomal resesif 
mikrosefali 1 (251200) 

c.(?-41)_125del  

LAMA2 

NM_000426 
Ekzon 10-15 Delesyon 

Birleĸik 

heterozigot* 

Otozomal resesif limb-

girdle musküler distrofi 
23 (618138) 

c.(1306+1_1307-1)_(2208+1_2209-

1)del 

TCF12 
NM_207037 

Ekzon 6-8 Delesyon Heterozigot 

Anozminin eĸlik 

edebildiĵi 

hipogonadotropik 

hipogonadizm 26 

(619718) 

c.(325+1_326-1)_(579+1_580-1)del 

XK 

NM_021083 
Ekzon 1 Delesyon Hemizigot 

McLeod sendromu 

(300842) 
c.(?_-171)_( 285+1_286-1)del 

* LAMA2 genindeki ekzon 10-15 delesyonu varyantēnē, ekzon 14ôte yerleĸen c.1886G>T (p.Gly629Val) varyantē ile birleĸik 

heterozigot durumda olduĵu belirlenmiĸtir. 
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Diagnostic contribution of intragenic copy number variations analysis in exome 

analysis: Single center experience 

 

Abdullah Sezer1 
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Introduction:  The introduction of the next-generation sequencing technique has paved 

the way for a major breakthrough for rare diseases, both in research and clinical practice. 

Although it is estimated that 85% of the variants that cause genetic diseases are located in 

exons, the diagnostic success in analyzes where exons can be evaluated genome-wide is 

far from this rate. 

In order to detect all pathogenic variants located in exons, the techniques used should be 

developed with additional perspectives both at the laboratory level and in the analysis 

steps. In this study, it was aimed to evaluate the diagnostic contribution of copy number 

variation (CNV) analyzes performed in clinical exome sequencing (CES) and whole 

exome sequencing (WES) data in a group of patients with different rare disease 

phenotypes. 

 

Materials and Methods: Among the patients who applied to our clinic in 2021, those 

who underwent CES or WES analysis to investigate the etiology of rare diseases were 

included in the study. In order to perform CNV analysis, at least 8 samples were loaded 

together in each run. In the library preparation, SOPHiA Clinical Exome Solution v2 

(SOPHiA Genetics, MA) kit was used for CES analysis and Twist Exome 2.0 (Twist 

Bioscience, CA) kit was used for WES analysis. Sequencing of samples was performed 

on NextSeq and NovaSeq (Illumina, CA) platforms. SOPHiA DDMÊ software and 

MuskatÊ (SOPHiA Genetics, MA) algorithm were used for bioinformatics analysis steps 

and CNV detection.  

 

Results: In the analyzes performed on 158 patients (68 CES, 90 WES analyzes) included 

in the study, 91 pathogenic/likely pathogenic variants were identified in 82 (51.9%) of the 

patients. Single nucleotide changes or small indel (insertion/deletion) variants were 

detected in 70 of these patients, while multigenic CNVs were detected in 6 patients and 

intragenic CNVs in 6 patients. Intragenic CNVs were detected in 3.8% of the entire patient 

group and 7.3% of the diagnosed patients. Information on intragenic CNVs detected is 

summarized in the table. 

 

Conclusion: The resolution level of microarray analyzes used in routine diagnostic 

processes is mostly insufficient for intragenic CNVs and targeted analysis methods such 

as MLPA are not suitable for genome-wide screening. However, exome analysis, besides 

its success in detecting sequence variants, makes it possible to evaluate the dark field 

between small indels and large CNVs throughout the genome, thanks to additional 

algorithms. This study indicated that additional diagnostic success could be achieved by 

adding CNV assessment to exome analyses. 

 

Keywords: Exome sequencing, CES, WES, copy number variations, intragenic 
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Table: Information on the intragenic CNVs detected in the patients. 
Gene 

Transcript  
Location 

Variant 

type 
Zygosity 

Related disease 

(OMIM number #) 
Description 

AIRE 
NM_004006 

Exon 2-4 Deletion Homozygous 

Autoimmune 

polyendocrinopathy 
syndrome, type I 

(240300) 

c.(132+1_133-1)_ c.(538+1_539-1)del 

SUZ12 

NM_015355 
Exon 11-12 Deletion Heterozygous 

Imagawa-Matsumoto 

syndrome (618786) 
c.1201+87_1438-121del 

MCPH1 

NM_024596 
Exon 1-3 Deletion Homozygous 

Microcephaly 1, 
primary, autosomal 

recessive (251200) 

c.(?-41)_125del  

LAMA2 

NM_000426 
Exon 10-15 Deletion 

Compound 

heterozygous* 

Muscular dystrophy, 

limb-girdle, autosomal 

recessive 23 (618138) 

c.(1306+1_1307-1)_(2208+1_2209-

1)del 

TCF12 
NM_207037 

Exon 6-8 Deletion Heterozygous 

Hypogonadotropic 

hypogonadism 26 with 
or without anosmia 

(619718) 

c.(325+1_326-1)_(579+1_580-1)del 

XK 

NM_021083 
Exon 1 Deletion Hemizygous 

McLeod syndrome 

(300842) 
c.(?_-171)_( 285+1_286-1)del 

* The exon 10-15 deletion variant in the LAMA2 gene was found to be compound heterozygous with the c.1886G>T (p.Gly629Val) 

variant located in exon 14. 
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CASK Geninde Novel Varyant Saptanan Olgu  

 

Nurana Mammadova1, Mustafa Yakubi1, Esra Akyürek1, Mehmet Canpolat2, Hüseyin 

Per2, Yusuf Özkul1, Munis Dündar1 

ĭTēbbi Genetik Ana Bilim Dalē, Erciyes ¦niversitesi, Kayseri, T¿rkiye 

ĮPediatri Nºroloji Anabilim dalē, Erciyes Üniversitesi, Kayseri, Türkiye 

 

GĶRĶķ: CASK geni, h¿cre zarē ile iliĸkili guanilat kinaz (MAGUK) protein ailesinin bir 

¿yesi olan bir kalsiyum/kalmodulin baĵēmlē serin protein kinazē kodlar. MAGUK'lar, 

h¿creler arasē baĵlantēlarla iliĸkili yapē iskele proteinleridir. CASK geni Xôe baĵlē kalētēm 

modeline sahiptir.  Bu gendeki mutasyonlar mikrosefali, pontin ve serebellar hipoplazi ile 

entelekt¿el geliĸimsel bozukluk, nistagmuslu ve nistagmussuz entelekt¿el geliĸimsel 

bozukluk, FG sendromu 4 ile ilĸkilendirilmiĸtir.  

 

Olgu Sunumu / Gereç ve yöntem / Bulgular: Bu ­alēĸmada mikrosefali, pontin ve 

serebellar hipoplazi ile entelekt¿el geliĸimsel bozukluk ile iliĸkilendirdiĵimiz bir 

olgumuzu sunuyoruz.  Olgumuz 3 aylēk kēz hasta. Mikrosefali, beyin sapē ve serebellar 

atrofi, konjenital CMV ve iĸitme kaybē ĸikayeti ile pediatri nºroloji tarafēndan kliniĵimize 

yºnlendirilmiĸtir. Hastanēn fizik muayenesinde mikrosefali, y¿ksek kemerli kaĸlar, 

bilateral epikantus, periorbital ödem, yüksek dar damak, sol elde simian çizgisi, sakral 

gamze tespit edildi. Hastaya çalēĸēlan klinik ekzom sekanslama analizi sonucunda CASK 

geninde c.1943del p.(Leu648Profs*12) muhtemelen patojenik novel varyant saptandē. 

Aynē varyant hastanēn anne ve babasēnda saptanmayēp de novo olarak deĵerlendirildi.  

Sonuç:  Hastada novel varyant bulunmuĸ olduktan sonra ­alēĸma varyant spektrumuna 

katkē saĵlamaktadēr. 

Anahtar kelimeler: Mikrosefali, pontin ve serebellar hipoplazi, entelekt¿el geliĸimsel 

bozukluk, CASK, Ekzom sekanslama 
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 A Case Report with Novel Variant in CASK Gene 
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Per2, Yusuf Ozkul1, Munis Dundar1 
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Introduction: The CASK gene encodes a calcium/calmodulin-dependent serine protein 

kinase that is a member of the cell membrane-associated guanylate kinase (MAGUK) 

protein family. MAGUKôs are scaffolding proteins associated with intercellular junctions. 

The CASK gene has an X-linked pattern of inheritance. Mutations in this gene have been 

associated with microcephaly, intellectual developmental disorder with pontine and 

cerebellar hypoplasia, intellectual developmental disorder with and without nystagmus, 

FG syndrome 4. 

 

Case Report / Material and method / Results: In this study, we present a case that we 

associate with microcephaly, pontine and cerebellar hypoplasia and intellectual 

developmental disorder. Our case is a 3-month-old girl. She was referred to our clinic by 

pediatric neurology with complaints of microcephaly, brain stem and cerebellar atrophy, 

congenital CMV and hearing loss. In the physical examination of the patient, 

microcephaly, high arched eyebrows, bilateral epicanthus, periorbital edema, high narrow 

palate, simian line in the left hand, and sacral dimple were detected. As a result of clinical 

exome sequencing analysis performed on the patient, a possibly pathogenic novel variant 

c.1943del p.(Leu648Profs*12) was detected in the CASK gene. The same variant was not 

detected in the mother and father of the patient and was evaluated as de novo. 

 

Conclusion: After the novel variant was found in the patient, the study contributes to the 

variant spectrum 

 

Keywords:  Intellectual developmental disorder, microcephaly, pontine and cerebellar 

hypoplasia, CASK, Exome sequencing 
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Badel Arslan1, Sevgi Baltacē2, Burcu Bayyurt3, Nil Özbilum Sahin4, Mehmet Bakēr2, 

Serdal Arslan5. 

 
1Saĵlēk Bilimleri Enstit¿s¿, Kºk H¿cre ve Rejeneratif Tēp ABD, Mersin ¦niversitesi, 

Mersin, Türkiye 
2Tēp Fak¿ltesi, Enfeksiyon Hastalēklarē ve Klinik Mikrobiyoloji ABD, Sivas Cumhuriyet 

Üniversitesi, Sivas, Türkiye 
3Tēp Fak¿ltesi, Tēbbi Biyoloji ABD, Sivas Cumhuriyet Üniversitesi, Sivas, Türkiye 
4Fen Fakültesi Moleküler Biyoloji ve Genetik Bölümü, Sivas Cumhuriyet Üniversitesi, 

Sivas, Türkiye 
5 Tēp Fak¿ltesi, Tēbbi Biyoloji ABD, Mersin ¦niversitesi, Mersin, T¿rkiye 

 

Giriĸ: Sars Corona Virüsü (SARS CoV) hastalarda pnömoniye neden olan ve koronavirüs 

ailesinden SARS-CoV 2 olarak isimlendirilen yeni koronavirüsüdür. Bu yeni korona 

vir¿s¿n neden olduĵu hastalēĵa Kovid-19 adē verilmiĸtir. Bu hastalēk i­in d¿nya genelinde 

pandemi ilan edilmiĸtir. DNAôdaki kimyasal modifikasyonlar ya da proteinlerdeki 

posttranslasyonel modifikasyonlar molek¿ler biyolojide uzun s¿redir araĸtērma konusu 

olmasēna raĵmen ñepitranskriptomò olarak adlandērēlan ­alēĸmalar hen¿z baĸlangē­ 

aĸamasēndadēr. Epitranskriptom; bir h¿cre i­indeki RNAônēn t¿m kimyasal 

modifikasyonlarēdēr. Epitranskriptomikler, ribon¿kleotid sekansēnda bir deĵiĸiklik 

i­ermeyen ancak transkriptomdaki iĸlevsel olan t¿m fonksiyonel deĵiĸiklikleri i­eren 

modifikasyonlardēr. Bu modifikasyonlar arasēnda en ­ok rastlananē ve bu ­alēĸmanēn da 

odak noktasē, N6-metiladenozin (m6A) metilasyonudur. Bu metilasyon RNA adenilatēnēn 

altēncē pozisyonundaki azotta meydana geldiĵi i­in óN6-metiladenozin' veya 'm6A' olarak 

adlandērēlmaktadēr. Bu modifikasyonun neredeyse sadece mRNAôda deĵil, kodlama 

yapmayan RNA'lar ve t¿m h¿cresel RNA sēnēflarēnda mevcut olduĵu bildirilmiĸtir. M6A 

RNA metilasyonu; RNA splaysē, kararlēlēĵē, eksportu ve degradasyonu gibi ­eĸitli 

transkripsiyon sonrasē gen d¿zenleyici s¿re­lerde ºnemli rol oynar. Buna ek olarak protein 

sentezini baĸlatmak i­in translasyon baĸlatma sinyali gºrevi gºr¿r. M6A modifikasyonlarē 

metilasyona ºzg¿; metiltransferazlar ñWriterò (yazar), demetilazlar ñEraserò (silici) ve 

spesifik RNA metilasyon tanēma proteini ñReaderò (okuyucu)ô dan oluĸan proteinleri 

i­erir. Bu ­alēĸmada, SARS CoV vir¿s infeksiyonu sonunda konaĵēn verdiĵi baĵēĸēk 

cevabē a­ēsēndan M6A modifikasyonlarēnda gºrevli writer genlerden METTL3 ve 

METTL14 genlerinin ifade d¿zeyleri belirlenmiĸtir. 

Gereç ve Yöntem: Kan örnekleri Cumhuriyet Üniversitesi Hastanesi Enfeksiyon 

hastalēklarē kliniĵinde Kovid-19 tanēsē konulmuĸ hastalardan alēnmēĸtēr. Kontrol grubu 

herhangi bir enfeksiyon tanēsē konmamēĸ saĵlēklē bireylerden alēnmēĸtēr. Tüm bireylerden 

bilgilendirilmiĸ gºn¿ll¿ onam formu alēnmēĸtēr. PAXgene stabilize kan t¿plerine alēnan 

örnekler total RNA izolasyonuna kadar -20 oCô de bekletilmiĸtir. Total RNA izolasyonu 

PAXgene kandan RNA izolasyon kiti kullanēlarak yapēlmēĸtēr. RNA konsantrasyonu 

QuantiFluor RNA System kullanēlarak ºl­¿lm¿ĸt¿r. Revers transkripsiyonla 

komplementer DNA (cDNA) sentezi yapēlmēĸtēr. METTL3 ve METTL14 genlerine ait 

hedef primerler kullanēlarak RealAmpTM SYBR qPCR Master mix ile Real-Time qPCR 

reaksiyonu ger­ekleĸtirilmiĸtir. Actb (Beta- actin) geni referans gen olarak kullanēlmēĸtēr. 

Bulgular: Hedef genlerin ifade d¿zeyleri hastalēk ĸiddetine gºre kategorize edilerek 

sunulacaktēr. 
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Sonuç: Bu ­alēĸmada Kovid-19 patogenezinde önemli olabilecek moleküler belirteçler 

tespit edilmesi ama­lanmēĸtēr. Bireyler arasēnda Kovid-19 patogenezindeki farklēlēklarēn 

molek¿ler nedenleri belirlenmeye ­alēĸēlmēĸtēr. Tedaviye yönelik moleküler hedefler 

konaĵēn baĵēĸēklēk cevabēnē deĵiĸtirmek, vir¿s¿n replikasyonunu azaltmak ve vir¿s¿n 

kontrol ettiĵi konak genleri d¿zenlemek i­in kullanēlabilir. 

Anahtar Kelimeler:  Kovid-19, Gen ifadesi, M6A RNA metilasyonu, Metiltransferazlar, 

N6-metiladenozin.  

Teĸekk¿r: Bu ­alēĸma Mersin ¦niversitesi Bilimsel Araĸtērma Projeleri tarafēndan 2021-

2-AP5-4537 nolu proje ile desteklenmiĸtir. 

 

 

 

 

 

Investigation of the expression levels of METTL3 and METTL14 genes involved in 

the N6-methyladenosine (m6A) pathway in COVID-19 patients. 

 

Badel Arslan1, Sevgi Baltacē2, Burcu Bayyurt3, Nil Özbilum Sahin4, Mehmet Bakēr2, 

Serdal Arslan5. 
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Mersin University, Mersin, Türkiye 
2 Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, 

Sivas Cumhuriyet University 
3 Faculty of Medicine, Department of Medical Biology, Sivas Cumhuriyet University, 

Sivas, Türkiye 
4 Faculty of Science, Department of Molecular Biology and Genetics, Sivas Cumhuriyet 

University, Sivas, Türkiye 
5 Faculty of Medicine, Department of Medical Biology, Mersin University, Mersin, 

Türkiye 

 

Introduction:  Sars Corona Virus (SARS CoV) is the new coronavirus that causes 

pneumonia in patients and is called SARS-CoV 2 from the coronavirus family. The 

disease caused by this new corona virus is called Covid-19. A worldwide pandemic has 

been declared for this disease. Although chemical modifications in DNA or 

posttranslational modifications in proteins have been the subject of research in molecular 

biology for a long time, studies called "epitranscriptom" are still in their infancy. 

Epitranscriptome are all chemical modifications of RNA within a cell. Epitranscriptomics 

are modifications that do not involve a change in the ribonucleotide sequence but include 

all functional changes in the transcriptome. The most common among these modifications 

and the focus of this study is N6-methyladenosine (m6A) methylation. The most common 

among these modifications and the focus of this study is N6-methyladenosine (m6A) 

methylation. Because this methylation occurs at the nitrogen at the sixth position of RNA 

adenylate, it is called 'N6-methyladenosine' or 'm6A'. It has been reported that this 

modification is present almost not only in mRNA but also in non-coding RNAs and all 

cellular RNA classes. M6A RNA methylation plays an important role in various post-

transcriptional gene regulatory processes such as RNA splicing, stability, export and 

degradation. In addition, it acts as a translation initiation signal to initiate protein 

synthesis. M6A modifications are methylation specific; It includes proteins composed of 

methyltransferases ñWriterò (author), demethylases ñEraserò (eraser) and specific RNA 

methylation recognition protein ñReaderò. In this study, expression levels of METTL3 and 
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METTL14 genes, which are writer genes involved in M6A modifications, were determined 

in terms of the immune response of the host at the end of SARS CoV virus infection. 

Material and Methods: Blood samples were taken from patients diagnosed with Covid-

19 in the Infectious Diseases Clinic of Cumhuriyet University Hospital. The control group 

was recruited from healthy individuals who were not diagnosed with any infection. 

Informed consent form was obtained from the individuals. Samples taken into Paxgene 

blood RNA tubes were kept at -20 oC until total RNA isolation. Total RNA was isolated 

using the PAXgene blood RNA kit. RNA concentration was measured using the 

QuantiFluor RNA System. Complementary DNA (cDNA) synthesis was performed by 

reverse transcription. Real-Time qPCR reaction was performed with RealAmpTM SYBR 

qPCR Master mix using target primers of METTL3 and METTL14 genes. Actb (Beta- 

actin) gene was used as endogenous control gene. 

Results: Hedef genlerin ekspresyon d¿zeyleri ile klinik bulgular arasēndaki iliĸki 

sunulacaktēr. 

Conclusion: In this study, it was aimed to identify molecular markers that may be 

important in the pathogenesis of Covid-19. The molecular reasons for the differences in 

the pathogenesis of Covid-19 among individuals have been tried to be determined. 

Molecular targets for therapy can be used to alter the host's immune response, reduce virus 

replication, and regulate host genes controlled by the virus. 

Keywords: Covid-19, Gene expression, M6A RNA methylation, Methyltransferases, N6-

methyladenosine.  

Acknowledgment: This study was supported by Mersin University Scientific Research 

Projects with the project numbered 2021-2-AP5-4537. 
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[OP-37] 

 

The second known case of maple syrup urine disease caused by a PPM1K variant  

 

Firat Ozcelik¹, Sezai Arslan², Fatih Kardas², Yusuf Ozkul¹, Munis Dundar¹ 

¹Department of Medical Genetics, Erciyes University, Kayseri, Türkiye 

²Division of Nutrition and Metabolism, Department of Pediatrics, Erciyes University, 

Kayseri, Türkiye 

 

Introduction  

Maple syrup urine disease (MSUD) is an inborn error of metabolism inherited in an 

autosomal recessive manner. Defects in branched-chain alpha-ketoacid dehydrogenase 

enzyme lead to the accumulation of valine, leucine, and isoleucine. BCKDHA, BCKDHB, 

DBT, and DLD genes encode the subunits of the enzyme complex. Pathogenic variants in 

these genes explain nearly all cases. In addition, one patient with a biallelic PPM1K 

variant was also reported. The product of PPM1K gene activates the enzyme complex. 

Defects in the catabolism of branched-chain amino acids lead to encephalopathy, 

characteristic urine odor, and may progress to respiratory failure, coma, and death in 

severe cases. While these cases are classified as classic type, there are also intermediate, 

intermittent and thiamine-responsive phenotypes of the disorder.  

 

Materials and Methods / Results 

We report an 11 year-old female patient with intermittent MSUD with a novel variant in 

PPM1K. The patient first admitted to our hospital due to the short stature at three years-

old. She was referred to the pediatric metabolism and nutrition department. The 

biochemical and metabolic tests were unremarkable except for increases in isoleucine 

(198 nmol/ml, n: 33-98), leucine (270.4 nmol/ml, n: 65-182) and valine (405.3 nmol/ml, 

n: 130-307) in the plasma amino acid analysis. Protein loading further increased these 

values and thiamine response was not observed. Molecular analyses with clinical exome 

sequencing revealed no pathogenic variants in BCKDHA, BCKDHB, DBT, and DLD. We 

observed a homozygous start-loss variant in PPM1K c.1A>G (NM_152542). The parents 

and the brother of the patient were detected as heterozygous using Sanger sequencing, 

which was also used to confirm the variant in the proband. The patient is currently on a 

low-protein diet and thiamine supplement.  

 

Conclusion 

To our knowledge, this is the second case in the literature with mild MSUD that arises 

from a PPM1K defect. Our report provides further evidence for the role of PPM1K in 

MSUD and underscores the potential need to analyze PPM1K when no variant is 

identified in the usual genes in MSUD. 

 

Keywords: Maple syrup urine disease, PPM1K, exome sequencing, inborn errors of 

metabolism 
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PPM1K Varyantlarēna Baĵlē Ak­aaĵa­ ķurubu Idrar Hastalēĵē Geliĸen Bilinen Ikinci 

Olgu 

 

Firat Ozcelik¹, Sezai Arslan², Fatih Kardas², Yusuf Ozkul¹, Munis Dundar¹ 

ĭTēbbi Genetik Anabilim Dalē, Erciyes ¦niversitesi, Kayseri, T¿rkiye 

²Beslenme ve Metabolizma Bilim Dalē, ¢ocuk Saĵlēĵē ve Hastalēklarē Anabilim Dalē, 

Erciyes Üniversitesi, Kayseri, Türkiye 

 

Giriĸ 

Ak­aaĵa­ ĸurubu idrar hastalēĵē otozomal resesif kalētēlan bir metabolik hastalēktēr. Dallē 

zincir alfa-ketoasid dehidrogenaz enzimindeki defektler sonucunda valin, lösin ve izolösin 

birikimi olur. BCKDHA, BCKDHB, DBT, ve DLD genleri enzim kompleksinin alt 

¿nitelerini kodlar. Bu genlerdeki patojenik varyantlar neredeyse t¿m hastalarē 

a­ēklamaktadēr. Ayrēca, PPM1K geninde biallelik varyantē olan bir hasta da bildirilmiĸtir. 

PPM1K geninin ¿r¿n¿ enzim kompleksini active eder. Dallē zincirli aminoasitlerin 

katabolizmasēndaki defektler aĵēr olgularda ensefalopatiye ve karakteristik idrar kokusuna 

sebep olur ve solunum yetmezliĵi, koma ve ºl¿me ilerleyebilir. Bu aĵēr olgular klasik tip 

olarak sēnēflandērēlēr, hastalēĵēn ayrēca orta d¿zey, intermittan ve tiamin yanētlē formlarē 

bulunmaktadēr.  

 

Gereç ve Yöntem / Bulgular 

Bu ­alēĸmada 11 yaĸēnda yeni bir PPM1K varyantē saptadēĵēmēz intermittan ak­aaĵa­ 

ĸurubu idrar hastalēĵē olan bir diĸi olgu sunuyoruz. Hasta hastanemize ilk kez 3 yaĸēnda 

kēsa boy sebebi ile baĸvurdu. Pediatrik beslenme ve metabolizma bºl¿m¿nde de 

deĵerlendirilen hastadan yapēlan biyokimyasal ve metabolik testler plazma amino asit 

analizindeki izolösin (198 nmol/ml, n: 33-98), lösin (270.4 nmol/ml, n: 65-182) ve valin 

(405.3 nmol/ml, n: 130-307) artēĸlarē haricinde ºzellik gºstermedi. Protein y¿kleme 

sonrasē deĵerlerdeki artēĸ daha belirginleĸmiĸ ve tiyamin takviyesine ragmen artēĸēn 

s¿rd¿ĵ¿ gºzlendi. Moleküler analizlerde BCKDHA, BCKDHB, DBT ve DLD genlerinde 

patojenik varyant saptanmadē. Bununla birlikte PPM1K geninde homozigot start-loss 

c.1A>G (NM_152542) varyantē gºzlendi. Varyant Sanger dizileme ile konfirme edildi, 

hastanēn ebeveynleri ve erkek kardeĸi de Sanger dizileme ile heterozigot olarak saptandē. 

Hasta ĸu anda d¿ĸ¿k protein diyet ve tiyamin takviyesi ile takip edilmektedir.  

 

Sonuç 

Mevcut bilgimize göre, olgumuz literatürde PPM1K varyantē saptanan ve hafif tip 

ak­aaĵa­ ĸurubu idrar hastalēĵē ile takip edilen ikinci olgudur. ¢alēĸmamēz ak­aaĵa­ 

ĸurubu idrar hastalēĵē geliĸiminde PPM1K geninin rolüne kanēt saĵlamakta ve olaĵan 

genlerde varyant saptanamamēĸ hastalarda PPM1K analizinin potansiyel önemini 

vurgulamaktadēr. 

 

Anahtar kelimeler:  Ak­aaĵa­ ĸurubu idrar hastalēĵē, PMM1K, ekzom sekanslama,  
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[OP-38] 

 

KRONĶK MĶYELOĶD L¥SEMĶ HASTALARININ SENTROZOM DEFEKTĶ VE 

NADĶR KROMOZOM ANOMALĶLERĶ 

 

Gülçin Günden1, Sevgi Iĸēk1, Nur Oĵuz Davutoĵlu2, Ebru Gºkalp Erzurumluoĵlu1 
1Eskiĸehir Osmangazi ¦niversitesi Tēp Fak¿ltesi, Tēbbi Genetik AD 
2Eskiĸehir Osmangazi ¦niversitesi Tēp Fak¿ltesi Hematoloji BD. 

 

Giriĸ:Kronik miyeloid lösemi (KML), Philadelphia kromozomu (Ph) ile karakterize bir 

lºsemi t¿r¿ olup, konvansiyonel sitogenetik ­alēĸmalar sonucunda bazen Ph(+) ya da Ph(-

) klonlarda baĸka kromozomal anomaliler de gºzlenebilmektedir. Bu anomalilerin 

prognoz üzerinde etkileri tam olarak bilinmemekle birlikte, genellikle prognoz üzerinde 

olumsuz etkileri olduĵu belirtilmektedir. 

Biz de, yeni tanē ve takip KML hastalarēnda Ph(+) ve Ph(-) klonlarda, sentrozom defekti 

ve nadir kromozom anomalileri tespit edilen 5 vakada bu anomalilerin MMY, TSY, TKIs 

ve evre gibi prognostik parametreler üzerine etkilerini incelemeyi hedefledik. 

Gereç ve Yöntem:Anabilim dalēmēza ulaĸtērēlan, KML ºn tanēsēna sahip hastalara ait 

kemik iliĵi ºrneklerinden direkt, 24 ve 48 saatlik k¿lt¿rlerden moleküler ve konvansiyonel 

sitogenetik ­alēĸmalar ger­ekleĸtirildi. Molek¿ler sitogenetik yºntemde t(9;22) hedef alan 

problar kullanēldē (ZytoLight È SPEC BCR/ABL1 Dual Color Dual Fusion Probe). 

Ayrēca Real-time reverse transkripsiyon polimeraz zincir reaksiyonu ile BCR/ABL 

transkripti araĸtērēldē [geneMAP TM BCR-ABL1 p210 (Mbcr) Detection Kit (BCR210-

RT48)].  

Bulgular : 

 

Tablo 1: KML hastalarēnēn klinik ve genetik durumlarē 
Olg

u no 

Cinsiyet Yaĸ Karyotip  MMY  TSY Tedavi Evre 

Olg

u 1 

E 59 *47,XY,+8[2]/46,XY[4]  YV YV Imatinib Kronik 

**47,XY,+6[2]/46,XY[5]  

***47,XY,+6[2]/48,XYYY[1]  

Olg

u 2 

E 60 46,XY,t(9;22)(q34;q11)[2]/49,XYY,sl,+8,+der(22)t(9;2

2) 

(q34;q11)[3] 

YY YV Imatinib > 

dasatinib  

Kronik 

Olg

u 3 

E 47 47,XY,+6[1]/46,XY[14] YY YV Imatinib > 
nilotinib 

Kronik 

Olg

u4 

E 63 46,XY,t(9;22)(q34;q11),+der(22)t(9;22)(q34;q11)dup(2

2) 

(q11?)[12] 

YY YY Imatinib > 

dasatinib > 

nilotinib 

Kronik 

Olg

u 5 

K 85 47,XX,+11[8] Ex Ex Azasitidin Blast 

E:erkek, K:kadēn, MMY: majºr molek¿ler yanēt, TSY: tam sitogenetik yanēt, YY: yanēt yok, YV: yanēt var, 

*: tanēdan 4 yēl sonra, **: tanēdan 5 yēl sonra, ***: tanēdan 9 yēl sonra,  >: ila­ deĵiĸikliĵi  

 

Tartēĸma:Sentrozom defekt anomalisi olarak saptanan, Y kromozom anöploidisi (YKA) 

iki olgumuzda tespit edildi (olgu 1 ve 2). Literat¿rde YKAôlar karyotipik instabilite ile 

iliĸkilendirilmekte olup, prognoz ¿zerindeki etkileri hakkēnda net bir bilgi yer 

almamaktadēr. Olgu 2ônin MMY olmadēĵē gºzlense de, baĸta her iki olguda da YKAônēn 

izole saptanmamēĸ olmasē sebebiyle, biz de YKAônēn prognostik etkisi hakkēnda net bir 

veri elde edemedik.   

Literat¿rde trizomi 6 ve 11ôin genellikle Ph(-) klonda geliĸtiĵi belirtilmektedir. Ayrēca 

trizomi 6 anomalisinin genellikle imatinib tedavisinden sonra, trizomi 11ôin ise blastik 

fazda geliĸtiĵi ifade edilmiĸtir. Bizim trizomi 6 saptadēĵēmēz 2 olgu da (olgu 1 ve 3) bu 

anomalinin Ph(-) klonda olduĵu gºzlenmiĸ olup, olgu 3ô¿n MMY olmadēĵē gºzlenmiĸtir. 
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Olgu 5ôte ise trizomi 11, Ph(-) klonda ve blast fazēnda saptanmēĸtēr ve MMY 

alēnamamēĸtēr. Sonu­ olarak ilgili anomaliler ile ilgili literat¿r ile uyumlu veriler elde 

etmemize raĵmen, klinik etkileri hakkēnda net bilgiler elde edilememiĸtir.  

Literat¿rde dup(22)ônin maskelenmiĸ Ph olarak, tedavi sonrasēnda geliĸtiĵi ve klonal 

evol¿syonla iliĸkili olduĵu belirtilmiĸtir. Dup(22) saptanan olgu 4ôde de MMY ve TSY 

baĸarēsēzlēĵēnēn olmasē, dup(22)ônin prognoza olumsuz katkēsē olduĵunu destekler 

niteliktedir.  

T¿m bu veriler doĵrultusunda Ph(-) ve Ph(+) klonlarda saptanan kromozomal 

anomalilerin prognostik etkilerinin daha net ortaya koyulmasē i­in ­ok daha fazla olgu 

raporlarēna ihtiya­ vardēr. KMLôde saptanan, sitogenetik aberasyonlar hastalēk prognozu 

ve takibi a­ēsēndan ºnemli bir belirleyicidir. Bu nedenle sitogenetik ­alēĸmalarēn altēn 

standart olduĵunu bir kez daha vurgulamak gerektiĵini d¿ĸ¿nmekteyiz. 

 

Anahtar kelimeler : KML, Sitogenetik anomaliler, Ph kromozom 

 

 

 

 

 

 

 

 

 

CENTROSOME DEFECT AND RARE CHROMOSOMAL ANOMALIES OF 

PATIENTS WITH CHRONIC MYELOID LEUKEMIA  

 

Gulcin Gunden, Sevgi Isēk1, Nur Oguz Davutoglu2, Ebru Gokalp Erzurumluoglu1 

 
1Eskisehir Osmangazi University Medical Faculty, Department of Medical Genetics 
2Eskisehir Osmangazi University Medical Faculty, Department of Hematology 

 

Introduction :Chronic myeloid leukemia (CML) is a type of leukemia characterized by 

Philadelphia chromosome (Ph). As a result of conventional cytogenetic studies, various 

chromosomal abnormalities can be detected in Ph(+) and Ph(-) clones. Although the 

effects of these anomalies on the prognosis are uncertain, it is generally reported that they 

have negative effects on the prognosis. 

In our study, we detected centrosome defects and rare chromosomal anomalies in Ph(+) 

and Ph(-) clones of 5 CML cases. In newly diagnosed and follow-up 5 CML cases, we 

aimed to examine the effects of these anomalies on prognostic parameters such as MMR, 

CCyR, TKIs and stages 

 

Material -method:We prepared direct, 24-hour and 48-hour cultures from bone marrow 

samples of patients. Also, molecular and conventional cytogenetic studies were performed 

from these cultures. Simultaneous molecular cytogenetic analysis (FISH test) was 

performed using t(9;22) translocation probes (ZytoLight ® SPEC BCR/ABL1 Dual Color 

Dual Fusion Probe). The p210 transcript of the BCR/ABL1 fusion gene were analyzed 

with Real-Time Reverse Transcription Polymerase Chain Reaction using the 

manufacturer's suggested protocol [geneMAP TM BCR-ABL1 p210 (Mbcr) Detection Kit 

(BCR210-RT48). 
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Results 

Table 1: Genetics and clinicals status of CML cases 
Cas

e no 

Gender Age Karyotype MMR  CCy

R 

Therapy Stage 

Cas

e 1 

M 59 *47,XY,+8[2]/46,XY[4]   R R Imatinib Chron

ic 

**47,XY,+6[2]/46,XY[5]  

 

***47,XY,+6[2]/48,XYYY[1]  

 

Cas

e 2 

M 60 46,XY,t(9;22)(q34;q11)[2]/49,XYY,sl,+8,+der(22)t(9;2

2) 
(q34;q11)[3] 

NR R Imatinib > 

dasatinib  

Chron

ic 

Cas

e 3 

M 47 47,XY,+6[1]/46,XY[14] NR R Imatinib > 

nilotinib 

Chron

ic 

Cas

e 4 

M 63 46,XY,t(9;22)(q34;q11),+der(22)t(9;22)(q34;q11)dup(2

2) 
(q11?)[12] 

NR NR Imatinib > 

dasatinib > 
nilotinib 

Chron

ic 

Cas

e 5 

F 85 47,XX,+11[8] NK Ex Azacitidin Blasti

c 

M: male, F:female, MMR: major molecular response, CCyR: complete cytogenetic response, NK: not 

knowledge, *: 4 years after diagnosis **: 5 years after diagnosis ***: 9 years after diagnosis, >: therapy change 

 

Discussion:We detected aneuploidy of Y chromosome (YCA) as a centrosome defect 

anomaly in two of our cases (cases 1 and 2). In the literature, YCAs are associated with 

karyotypic instability, and there is uncertain their effects on prognosis. Although we 

observed that #case 2 was unachievement o4f MMR, we could not obtain clear data about 

the prognostic effect of YCA. Because, there was not in isolated YCA in two patiens. 

In the literature, it is stated that trisomy 6 and 11 usually develop in the Ph(-) clone. In 

addition, it has been stated that trisomy 6 usually develops after imatinib treatment, and 

trisomy 11 develops in the blastic phase. We observed that trisomy 6 were developed after 

imatinib therapy in the Ph(-) clone of two cases (#cases 1 and 3). Also, there was 

unachievement of MMR in #case 3. In #case 5, trisomy 11 was detected in Ph(-) clonesand  

in the blast phase of CML and there was unachievement of MMR. As a result, it was 

concluded that clinical effects of these anomalies was be uncertain. 

In the literature, itôs reported that dup(22) known as masked Ph chromosome is associated 

with clonal evolution and develops after imatinib treatment. In addition, the 

unachievement of CCyr and MMR in our patient shows that this aberration has a negative 

prognostic effect. 

In line with all these data, more cases reports are needed to reveal the prognostic effects 

of these chromosomal anomalies detected in Ph(-) and Ph(+) clones. Cytogenetic 

aberrations detected in CML are an important for prognosis and follow-up of disease. 

Therefore, we would like to emphasize once again that cytogenetic studies are the gold 

standard. 

 

Key words: CML, Cytogenetic aberrations, Ph chromosome 
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HUWE1 ĶLĶķKĶLĶ X'E BAĴLI ENTELLEKT¦EL GELĶķĶMSEL BOZUKLUK 

TURNER TĶPĶ 

 

Ahmet ķirin1, Hande Küçük Kurtulgan1, Burak Baĸer2, Yeĸim Sēdar Duman1, ķerife B¿ĸra 

Çelik1, Ayĸeg¿l Kaya1, Malik Ejder Yēldērēm1 

 

1 Cumhuriyet ¦niversitesi Tēp Fak¿ltesi, Tēbbi Genetik Anabilim Dalē, Sivas 
2 Mersin ķehir Eĵitim ve Araĸtērma Hastanesi Tēbbi Genetik Birimi, Mersin 

 

Giriĸ 

X'e baĵlē Entellekt¿el Geliĸimsel Bozukluk sendromlarē heterogenik olup; fenotipik 

ºzellikler a­ēsēndan geniĸ bir spektruma sahiptir. HUWE1 varyantēnēn olduĵu X'e baĵlē 

Entellekt¿el Geliĸimsel Bozukluk Turner Tipi; bu sendromlarēn nadir bir tipidir. HUWE1 

geni X kromozomunun kēsa koluna lokalizedir (Xp11.22). HUWE1 mutasyonu saptanan 

erkek bireylerde nºrogeliĸimsel gerilik, hipotoni, konuĸma geriliĵi, corpus callosum 

hipoplazisi/agenezisi ve dismorfik yüz özellikleri gibi bulgular görülebilir. HUWE1 

mutasyonu taĸēyēcēlēĵē saptanan kadēn bireylerin klinik spektrumu normalden ciddi 

etkilenmiĸ d¿zeye kadar deĵiĸebilir. Literat¿rde ĸu ana kadar 50'den az sayēda HUWE1 

iliĸkili X'e baĵlē Entellekt¿el Geliĸimsel Bozukluk Turner Tipi tanēlē olgu bildirilmiĸtir. 

Olgu 

Ķki aylēk erkek olgu b¿y¿me geliĸme geriliĵi, beyin ventrik¿llerinde dilatasyon ve 

dismorfik y¿z ºzellikleri sebebiyle tarafēmēza refere edildi. Anne babasē birinci derece 

kuzen olan olgunun; bir erkek kardeĸi vardē. Olgunun 38 hafta C/S ile doĵduĵu ve doĵum 

kilosunun 2280 gr (<3p) olduĵu ºĵrenildi. Fizik muayenesinde skafosefalik gºr¿n¿m, 

ekzoftalmi, mavi sklera, basēk burun kºk¿, kaĸlarda medial flare, b¿y¿k kulaklar, d¿z 

filtrum, kubbe damak, retrognati ve aksiyel hipotoniyle birlikte ekstremite 

muayenelerinde; ellerde bilateral simian, ayaklarda bilateral 2. Parmak baĸ parmak 

¿zerine s¿perpoze olduĵu gºr¿ld¿. Olgunun boyu 51 cm (<3p) , v¿cut aĵērlēĵē 3530 gr 

(<3p), baĸ ­evresi 37,3 cm (<3p) olarak ºl­¿ld¿ ve baĸ tutmasēnēn olmadēĵē gºr¿ld¿. Uyku 

EEG'si sol frontal lobdan kºken alēp aynē hemisfer i­inde yayēlēm gºsteren keskin-yavaĸ 

dalga, Beyin MR'ē sol lateral ventrik¿lde asimetri ve dilatasyon olarak raporlandē. Aile 

ºyk¿s¿nde benzer bulgulara sahip birey olmadēĵē ºĵrenildi. Karyotip analizi yapēldē ve 

46,XY olarak sonu­landē. Olgunun takip s¿recinde bir ka­ kez olan  nºbet ĸikayeti 

meydana gelmesiyle molek¿ler karyotipleme yapēldē. Kromozom 1q44 bºlgesinde 

yaklaĸēk 1 mb lēk delesyon saptandē. Segregasyon analizi yapēldē ve klinik bulgusu 

olmayan babada da aynē delesyon saptandē. Mevcut delesyon olgunun kliniĵi ile 

iliĸkilendirilmedi. D¿zenli takip ºnerilen olgunun kontrol muayenelerinde daha ºnceki 

bulgularēna ek olarak corpus callosum hipoplazisi, konuĸma ve y¿r¿mede gecikme, 

spastik dipleji gibi bulgularēn olduĵu gºr¿lerek, nºrogeliĸimsel bozukluklarēn heterogenik 

etiyolojisi olmasēndan dolayē t¿m ekzom sekanslama (WES) analizi yapēldē. Sonu­ta 

literat¿rde daha ºnce bildirilmemiĸ olan HUWE1 geninde c.2473G>T (p.Ala825Ser) 

hemizigot Class 3 missense varyant saptandē. X'e baĵlē kalētēm gºsteren sendrom i­in 

anneden ve erkek kardeĸten segregasyon analizi yapēldē. Annede heterozigot taĸēyēcēlēk 

saptanmēĸ olup; erkek kardeĸte mutasyon saptanmadē. Annenin ve erkek kardeĸin benzer 

ĸikayet ve semptomunun olmadēĵē gºr¿ld¿. Aileye detaylē genetik danēĸma verildi. Olgu 

­ocuk nºroloji, ­ocuk psikiyatri ile fiziksel tēp ve rehabilitasyon bºl¿mlerine 

yönlendirildi.  
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Sonuç 

Nºbet, hipotoni, b¿y¿me geriliĵi ve korpus kallozum hipoplazisi gibi majºr bulgularē olan 

ve HUWE1 geninde varyant saptanan olguda X'e baĵlē Entellekt¿el Geliĸimsel Bozukluk 

Turner Tipi tanēsē konuldu. Tanēmēz olduk­a nadir gºr¿len bir sendrom olup HUWE1 

geninde yeni bir varyant tespit edildi. 

Anahtar kelimeler: HUWE1 geni, X'e baĵlē kalētēm, hipotoni, entellekt¿el geliĸimsel 

bozukluk, Turner tipi 
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1Department of Medical Genetics, Faculty of Medicine, Cumhuriyet University, Sivas 
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of Medical Genetics, Mersin 

 

Introductēon 

X-linked Intellectual Developmental Disorder syndromes are heterogenic; It has a wide 

spectrum in terms of phenotypic characteristics. HUWE1-related X-linked Intellectual 

Developmental Disorder Turner Type; is a rare type of these syndromes. The HUWE1 

gene is localized to the short arm of the X chromosome (Xp11.22). Neurodevelopmental 

retardation, hypotonia, speech retardation, corpus callosum hypoplasia/agenesis and 

dysmorphic facial features can be seen in male individuals with HUWE1 mutation. The 

clinical spectrum of female individuals with HUWE1 mutation carriers can range from 

normal to severely affected. Fewer than 50 cases of HUWE1-related X-linked Intellectual 

Developmental Disorder Turner Type have been reported in the literature so far. 

Case 

A two-month-old male patient was referred to us because of growth retardation, dilatation 

of cerebral ventricles and dysmorphic facial features. The case whose parents were first 

cousins; he had a elder brother. The case was born at 38 weeks with C/S and his birth 

weight was 2280 g (<3p). Physical examination revealed scaphocephalic appearance, 

exophthalmos, blue sclera, flattened nasal root, medial flare in the eyebrows, large ears, 

flat philtrum, high arched palate, retrognathia, and axial hypotonia. It was observed that 

bilateral simian crease and bilateral overlapping toes. The case's weight, height and head 

circumference was measured less than 3p. Sleep EEG was reported as a sharp-slow wave 

originating from the left frontal lobe and spreading within the same hemisphere. Brain 

MRI was reported asymmetry and dilatation in the left lateral ventricle. It was learned that 

there was no individual with similar findings in his family history. Karyotype analysis 

was performed and resulted as 46,XY. Molecular karyotyping was performed after the 

case had several seizure complaints during the follow-up period. A deletion of 

approximately 1 mb was detected in the choromosome 1q44 region. Segregation analysis 

was performed and the same deletion was found in the father who had no clinical findings. 

The existing deletion was not associated with the clinical presentation of the case. In the 

control examinations of the case corpus callosum hypoplasia, delay in speech and 
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walking, spastic diplegia were observed in addition to the previous findings. Whole exome 

sequencing (WES) analysis was performed due to the heterogeneous etiology of 

neurodevelopmental disorders. As a result, c.2473G>T (p.Ala825Ser) hemizygous Class 

3 missense variant was detected in the HUWE1 gene, which has not been reported before 

in the literature. As the syndrome showed X-linked inheritance, segregation analysis was 

performed from mother and brother. Mother was heterozygous carrier and no mutation 

was seen in the brother. It was observed that the mother and brother did not have similar 

complaints and symptoms. Detailed genetic counseling was given to the family. The case 

was referred to the departments of pediatric neurology, pediatric psychiatry and physical 

medicine and rehabilitation.  

Conclusēon 

In the case with major findings such as seizure, hypotonia, growth retardation and corpus 

callosum hypoplasia, a variant was detected in the HUWE1 gene and a diagnosis of X-

linked Intellectual Developmental Disorder Turner Type was made. Our diagnosis is a 

very rare syndrome and a novel variant was detected in the HUWE1 gene. 

Keywords: HUWE1 gene, X-linked inheritance, hypotonia, intellectual developmental 

disorder, Turner type 
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Olgu sunumu: U2AF2ôde c.445C>T Varyantē Saptanan Nºrogeliĸimsel Gerilikli Bir 

Hasta 

 

Mustafa Hakan Demirbaĸ1,2, Gülsüm Kayhan1, Emriye Ferda Perçin1 

1Gazi ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē 
2Elazēĵ Fethi Sekin ķehir Hastanesi Tēbbi Genetik 

 

Giriĸ: Alternatif splicing'in erken nºrolojik geliĸimde ºnemli bir rol¿ bilinmekte olup 

RNA iĸleme bozukluklarēn nºrogeliĸimsel hastalēklarēn da dahil olduĵu bir dizi nºrolojik 

hastalēk etiyolojisinde yer alabileceĵi vurgulanmaktadēr. U2 small nuclear RNA auxiliary 

factor 2 (U2AF2), normal splicing s¿recinin erken basamaĵēnda temel bir rol¿ olan pre-

mRNA splicing faktºr¿d¿r. Son zamanlarda, nºrogeliĸimsel bozukluĵu bulunan 

hastalarēn incelendiĵi geniĸ trio WES (t¿m ekzom dizileme) serileri ¿zerinden yapēlan gen 

spesifik de novo zenginleĸtirme metodlarē ile U2AF2'nin nºrogeliĸimsel hastalēklarla 

ºnemli ºl­¿de iliĸkili olabileceĵine dair kanētlar bulunmuĸtur. Burada WES analizinde 

U2AF2ôde yanlēĸ anlamlē varyant saptanan geliĸme geriliĵi bulunan bir hasta sunulacaktēr. 

 

Gereç ve Yöntem: 6 yaĸēnda erkek hasta, entelekt¿el yetersizlik ve motor gecikme 

sebebiyle Gazi ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalēôna refere edildi. 

Epilepsi tanēlē hastanēn 2 yaĸēndan beri nºbetleri bulunmaktaydē. Baĸ kontrol¿ postnatal 

7. ayda, y¿r¿mesi 19. ayda olan hastanēn 6 yaĸēnda kelime haznesi 20ôden az olup, hasta 

c¿mle kuramamaktaydē. Kendine ve ­evresine zarar verme davranēĸē, uyku bozukluĵu 

bulunan hastanēn beyin gºr¿nt¿lemesinde korpus kallozum hipoplazisi dēĸēnda ek bir 

bulgu saptanmamēĸtē. Perthes hastalēĵē sebebiyle her iki bacaĵēndan opere olan hasta, 

bilateral ileri derece miyopi sebebiyle de gºzl¿k kullanmaktaydē. Hasta mevcut bulgularē 

sebebiyle algoritmik olarak kromozom analizi, array CGH analizi ve WES analizi ile 

deĵerlendirildi. 

 

Bulgular : Kromozom analizi 46, XY normal konstitüsyonel karyotip olarak saptanan 

hastanēn array CGH analizinde de klinikle uyumlu kopya sayēsē deĵiĸikliĵi bulunmadē. 

Yapēlan WES analizinde U2AF2ôde heterozigot c.445C>T (p.Arg149Trp) varyantē 

saptandē. 

 

Sonuç: Hastada U2AF2ôde saptanan c.445C>T (p.Arg149Trp) varyantē, daha ºnce 

yaklaĸēk on bin geliĸme geriliĵi bulunan hastanēn deĵerlendirildiĵi DDD (Deciphering 

Developmental Disorders) ­alēĸmasēnda iki hastada de novo olarak bildirilmiĸ olmakla 

beraber hastalarēn klinik bulgularēnēn ayrēntēsē verilmemiĸtir. Varyant, baĵēmsēz baĸka bir 

vaka sunumunda ise geliĸme geriliĵi, epilepsi ve prenatal baĸlangē­lē boy kēsalēĵē bulunan 

bir hastada yine de novo olarak bildirilmiĸtir. Saptanan bu sonuç U2AF2ônin 

nºrogeliĸimsel hastalēklar ile iliĸkili olabileceĵini desteklemenin yanē sēra ileri derece 

miyopi ve Perthes hastalēĵē gibi baĵ doku hastalēklarē ile de iliĸkisinin olabileceĵine dair 

kanētlar sunmaktadēr. 

 

Anahtar Kelimeler: Nºrogeliĸimsel hastalēklar, WES, U2AF2 
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Case Report: A Patient with Neurodevelopmental Disorder with c.445C>T variant 

Detected in U2AF2 

 

Mustafa Hakan Demirbaĸ1,2, Gülsüm Kayhan1, Emriye Ferda Perçin1 

1Gazi University, Faculty of Medicine, Department of Medical Genetics 
2Elazēĵ Fethi Sekin City Hospital, Medical Genetics 
 

Introduction : It is known that alternative splicing has an important role in early 

neurological development. It is emphasized that RNA processing disorders may be 

involved in the etiology of a number of neurological diseases, including 

neurodevelopmental disorders. U2 small nuclear RNA auxiliary factor 2 (U2AF2) is an 

essential pre-mRNA splicing factor in an early step of splicing. Recently, evidence found 

that U2AF2 may be significantly associated with neurodevelopmental diseases by using 

gene-specific de novo enrichment methods performed on a large trio WES (Whole exome 

sequencing) series of patients with neurodevelopmental disorders. Here, a patient with 

developmental delay whose WES analysis showed a missense variant in U2AF2 will be 

present. 

 

Material and Methods: A 6-year-old male patient referred to Gazi University Faculty of 

Medicine, Department of Medical Genetics due to intellectual disability and motor delay. 
The patient diagnosed with epilepsy had seizures since the age of 2 years. The patient 

achieved head control at 7th months and walked at 19th months. He had less than 20 words 

at the age of six. The patient had self-harming behavior and sleep disorder. In the brain 

imaging, no additional finding was detected other than corpus callosum hypoplasia. The 

patient, who had been operated on both legs due to Perthes disease, was also wearing 

glasses due to bilateral high myopia. The patient was evaluated algorithmically by 

chromosome analysis, array CGH analysis, and WES analysis. 

 

Findings: Chromosome analysis found 46, XY normal constitutional karyotype, and no 

clinically relevant copy number change found in array CGH analysis. In WES analysis, a 

heterozygous c.445C>T (p.Arg149Trp) variant was found in U2AF2. 

 

Result: The c.445C>T (p.Arg149Trp) variant detected in U2AF2 was previously reported 

as de novo in two patients in the DDD (Deciphering Developmental Disorders) study, but 

the clinical findings of the patients were not given. The variant was reported as de novo 

in another independent case report in a patient with growth retardation, epilepsy, and 

prenatal onset short stature. This result supports that U2AF2 may be associated with 

neurodevelopmental disorders, as well as provides evidence that it may be associated with 

connective tissue disorders such as severe myopia and Perthes disease. 

 

Key Words: Neurodevelopmental disorders, WES, U2AF2 
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2Erciyes ¦niversitesi Tēp Fak¿ltesi ¢ocuk Ve Ergen Ruh Saĵlēĵē Ve Hastalēklarē Anabilim 

Dalē, Kayseri, T¿rkiye 

 

Giriĸ 

Spastik dipleji ve gºrme kusurlu nºrogeliĸimsel bozukluk, geliĸimsel gecikme, bozulmuĸ 

entelekt¿el geliĸim, aksiyel hipotoni ve mikrosefali ile birliktelik gºsteren dismorfik 

kraniyofasiyal anomamliler ile karakterize bir bozukluktur. Bir­ok hastada ĸaĸēlēktan 

optik sinir atrofisine ve retina anormalliklerine kadar deĵiĸen gºrme anormallikleri 

vardēr. Etkilenen bireylerde ayrēca ºzellikle alt ekstremitelerde spastisite geliĸir ve 

davranēĸsal anormallikler gºzlenebilmektedir. 

Spastik dipleji ve görme kusurlu nörogeliĸimsel bozukluk, kromozom 3p22 

üzerindeki CTNNB1 genindeki patojenik veya muhtemel patojenik varyantlar nedeniyle 

meydana gelen, otozomal dominant kalētēlan bir hastalēktēr. 

Bu ­alēĸmada on yaĸēnda dikkat eksikliĵi, hiperaktivite bozukluĵu, mikrosefali ve 

strabismusu olan ve tüm ekzom sekanslama sonucunda CTNNB1 geninde bir novel 

varyant saptanan olguyu bildiriyoruz.  

Gereç ve Yöntem 

Hastanēn periferik kan ºrneĵinden karyotip analizi yapēldē. Kliniĵi ile iliĸkili anlamlē bir 

sonuca ulaĸēlamadē, bu nedenle ileri bir tetkik yapēlmasēna karar verildi. Hastanēn periferik 

kan ºrneĵinden DNA izolasyonu yapēlēp, ardēndan t¿m ekzom dizi analizi yapēldē.  

Bulgular  

Hastanēn yapēlan karyotip analizi sonucu 46,XX olarak raporlandē. Hastada yapēlan t¿m 

ekzom dizileme çalēĸmasē sonucunda CTNNB1 geninde NM_001904 transkriptinde 

c.299del  p.(Pro100Leufs*4) frameshift heterozigot varyant saptandē. Bu varyant, null 

varyant olarak fonksiyon kaybēna sebep olmasē, daha ºnce saĵlēklē kiĸilerde bildirilmemiĸ 

olmasē nedeniyle patojenik olarak sēnēflandērēldē. Varyantēn, genomik veri tabanlarēnda 

daha ºnce bildirilmemiĸ olmasē nedeniyle, novel varyant olduĵu ºngºr¿ld¿. 

Sonuç 

Bu ­alēĸmayla, olgunun bulgularē ve ĸikayetlerinin t¿m ekzom dizileme ile 

deĵerlendirilmesinin tanē koymadaki etkinliĵi bir kez daha gºsterildi. Hastanēn klinik 

bulgularēnē a­ēklayan, daha ºnce bildirilmemiĸ novel bir varyantē literat¿re kazandērmak 

ama­lanmēĸtēr. 

 

Anahtar Sözcükler: CTNNB1 Geni, T¿m ekzom sekanslama, Zihinsel ve geliĸimsel 

bozukluk 
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Introduction  

Spastic diplegia and neurodevelopmental disorder with visual impairment (NEDSDV) is 

a disorder characterized by dysmorphic craniofacial anomalies associated with intellectual 

and developmental disabilities, axial hypotonia, and microcephaly. Many patients have 

visual abnormalities ranging from strabismus to optic nerve atrophy and retinal 

abnormalities. Affected individuals also develop spasticity, especially in the lower 

extremities, and behavioral abnormalities may be observed. 

Spastic diplegia and neurodevelopmental disorder with visual impairment is an autosomal 

dominant inherited disease caused by pathogenic or possibly pathogenic variants in 

the CTNNB1 gene on chromosome 3p22. 

In this study, we report a ten-year-old case with attention deficit, hyperactivity disorder, 

microcephaly, and strabismus, and a novel variant in the CTNNB1 gene was detected as 

a result of whole-exome sequencing. 

 

Materials and Methods 

Karyotype analysis was performed from the patient's peripheral blood sample. No 

significant result could be reached regarding his clinic, so it was decided to perform a 

further examination. DNA isolation was performed from the patient's peripheral blood 

sample, and then a whole-exome sequence analysis was performed. 

 

Results 

The result of the karyotype analysis of the patient was reported as 46, XX. As a result of 

the whole-exome sequencing study, a c.299del p.(Pro100Leufs*4) frameshift 

heterozygous variant was detected in the NM_001904 transcript of the CTNNB1 gene. 

The variant was presumed to be novel as it had not been previously reported in genomic 

databases. 

 

Conclusion 

With this study, the efficacy of evaluating the patient's findings and complaints with 

whole-exome sequencing in diagnosis was once again demonstrated. It is aimed to bring 

to the literature a novel variant that has not been reported before, which explains the 

clinical findings of the patient. 

 

Keywords: CTNNB1 Gene, Whole-exom sequensing, intellectual and developmental 

disabilities 
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Kaya¹, Ahmet ķirinĭ, Hande K¿­¿k Kurtulganĭ 

ĭSivas Cumhuriyet ¦niversitesi Tēp Fak¿ltesi, Tēbbi Genetik Anabilim Dalē, Sivas 

ĮMersin ķehir Eĵitim ve Araĸtērma Hastanesi Tēbbi Genetik Birimi, Mersin 

 

Giriĸ 

Spondiloepimetafizyal Displaziler (SEMD), epifizyel, metafizyel ve vertabral tutulumla 

giden heterogenik bir iskelet displazisi grubudur. SEMD Aggrecan tip, otozomal resesif 

kalētēmlē olup ACAN gen varyantlarē etiyolojiden sorumludur. Sendromun belirgin 

özellikleri: mikromelik ciddi boy kēsalēĵē, makrosefalik gºr¿n¿m, orta y¿z hipoplazisi, 

basēk burun kºk¿ ve platispondili, d¿zensiz epifizler ile geniĸlemiĸ metafizler gibi 

radyolojik bulgulardēr. Literat¿rde ilk olarak 2009 yēlēnda Thompson ve arkadaĸlarē 

tarafēndan Meksikalē bir ailedeki 3 kardeĸte bildirilmiĸtir. Daha sonra sadece 2019 yēlēnda 

uzak doĵulu bir olgu bildirilmiĸtir. 

 

Olgu 

Bir yaĸēnda Afgan uyruklu kēz olgu akondroplazi ºn tanēsēyla tarafēmēza refere edildi. 

Anne babasē kuzen olan olgunun yedi kardeĸi olduĵu ve bir kardeĸinin de boyunun kēsa 

olduĵu ºĵrenildi. Olgunun boyu 57,2 cm (-6 SDS), v¿cut aĵērlēĵē 6500 gr (-3.3 SDS) ve 

baĸ ­evresi 44,6 cm (-1,71 SDS) olarak ºl­¿ld¿. Fizik muayenede tēknaz v¿cut yapēsē, 

rºlatif makrosefali, basēk burun kºk¿, prognatizm, orta y¿z hipopolazisi, kēsa boyun, 

rizomelik belirgin olmak ¿zere ekstremite kēsalēĵē, brakidaktili, horizontal tērnak yapēsē 

gºr¿ld¿. Kemik surveyde vertebralarda platispondili, ekstremiteler kēsa ve kalēn izlendi. 

Olgunun anne babasēnēn akraba olmasē, bir kardeĸinin de benzer fenotipe sahip olmasē 

nedeniyle otozomal resesif kalētēmlē bir iskelet displazisi olabileceĵi d¿ĸ¿n¿ld¿. Mevcut 

bulgularla yapēlan literat¿r taramasēnda olgunun Spondiloepimetafizyal Displazi, 

Aggrecan tip ile uyumlu olduĵu gºr¿ld¿. Ķlgili ºn tanēya yºnelik genetik analiz yapēldē. 

ACAN geninde c.7486T>C ( p.Trp2496Arg) homozigot muhtemel patojenik varyant 

saptandē. Varyasyon gnomAD ekzom/genom taramalarēnda saptanmadē. Aile segregasyon 

analizini kabul etmedi.  

 

Sonuç 

Spondiloepimetafizyal Displazi Aggrecan tip, ­ok nadir bir iskelet displazisi olmasē ve 

saptanan varyantēn bildiĵimiz kadarēyla daha ºnce bildirilmemiĸ yenibir varyant olmasē 

nedeniyle sunulmasē ama­landē. 

 

Anahtar kelimeler: ACAN geni, spondiloepimetafizyal displazi, platispondili 
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A Case with Aggrecan Type Spondyloepimetaphyseal Dysplasia 

 

Yeĸim Sēdar Dumanĭ, Malik Ejder Yēldērēmĭ, Burak BaĸerĮ ķerife B¿ĸra ¢elikĭ, Ayĸeg¿l 

Kayaĭ, Ahmet ķirinĭ, Hande K¿­¿k Kurtulganĭ 

¹Sivas Cumhuriyet University, Faculty of Medicine, Department of Medical Genetics 

²Ministry of Health of Türkiye Mersin City Training and Research Hospital Department 

of Medical Genetics, Mersin 

Background 

Spondyloepimetaphyseal Dysplasias (SEMD) are a heterogenic group of skeletal 

dysplasias with epiphyseal, metaphyseal and vertebral involvement. SEMD Aggrecan 

type is inherited autosomal recessively and ACAN gene variants are responsible for the 

etiology. The prominent features of the syndrome are micromelic severe short stature, 

macrocephalic appearance, midface hypoplasia, flattened nasal root and radiological 

findings such as platyspondyly, irregular epiphyses and enlarged metaphyses. It was first 

reported in the literature by Thompson et al. in 2009 in 3 siblings in a Mexican family. 

Later,in 2019, only a case from the Far East was reported. 

Case 

A one-year-old Afghan girl was referred to us with a prediagnosis of achondroplasia. It 

was learned that the case whose parents were cousins had seven siblings and one sibling 

was short stature. The patient's height was 57.2 cm (-6 SDS), body weight was 6500 g (-

3.3 SDS), and head circumference was 44.6 cm (-1.71 SDS). Physical examination 

revealed stocky body, relative macrocephaly, flattened nasal root, prognathism, midface 

hypopolasis, short neck, short limbs with prominent rhizomelia, brachydactyly, horizontal 

nail structure. In the bone survey examination, platispondyly in the vertebrae, short and 

thick extremities and enlarged metaphyses were observed. Because the patient's parents 

are relatives and one of his siblings has a similar phenotype it was thought that it could be 

an autosomal recessive skeletal dysplasia. In the literature review performed with the 

current findings, it was seen that the patient was compatible with the preliminary diagnosis 

of Spondyloepimetaphyseal Dysplasia, Aggrecan type. Genetic analysis was performed 

for the relevant prediagnosis. A homozygous likely pathogenic variant c.7486T>C ( 

p.Trp2496Arg) was detected in the ACAN gene. The variation was not detected in 

gnomAD exome/gen scans. The family did not accept the segregation analysis. 

Conclusions 

We aimed to present the Spondyloepimetaphyseal Dysplasia Aggrecan type because it is 

a very rare skeletal dysplasia and to our knowledge the variant detected has not been 

reported before. 
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Kayseri Pop¿lasyonunda Miyeloproliferatif Hastalēklarda JAK2 Geni V617F 

Mutasyon Analizi 

 

Ozlem Gokce Ekinci1, Hatice Firdevs Kahya1, Busra Tan1, Izem Olcay Sahin1, Ebru 

Yilmaz2, G¿lĸah Akyol3, Munis Dundar1, Yusuf Ozkul1 

1 Erciyes ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilim Dalē, Kayseri, T¿rkiye 
2 Erciyes ¦niversitesi Tēp Fak¿ltesi Pediatrik Hematoloji Anabilim Dalē, Kayseri, T¿rkiye 
3 Erciyes ¦niversitesi Tēp Fak¿ltesi Hematoloji Anabilim Dalē, Kayseri, T¿rkiye 

 

Giriĸ: Kronik miyeloproliferatif neoplaziler (MPN), hematopoetik kök hücreden köken 

alan, granülositik, eritroid, megakaryositik vb miyeloid hücre serilerinin, malign ve klonal 

olarak anormal ve aĸērē ­oĵalmasē ile karakterize bir hastalēktēr. MPN'de kan h¿crelerinin 

oluĸum s¿recinin bozulmasē ana unsurdur. H¿creler genellikle geliĸim s¿re­lerini 

tamamlamadan bölünmeye devam ederler. 

MPNôler arasēndaBCR-ABL t(9;22) pozitif olan Kronik Miyeloid Lösemi (KML) ve 

BCR-ABL t(9;22) negatif olan PolisitemiaVera (PV),PrimaryMyelofibrosis 

(PMF),EssentialThrombocythemia (ET)bulunur. PV, PMF ve ET gibi MPNôlerde farklē 

mutasyonlarēn etkileri vardēr. Bunlardan biri 9. kromozomun kēsa kolunda bulunan JAK2 

genindeki V617F nokta mutasyonudur. JAK2 V617F nokta mutasyonu PV, ET ve PMF 

için tanē kriteridir. 

PolisitemiaVera(PV), BCR-ABL negatif MPNôler arasēnda yer alan ve baĸta eritrositler 

olmak ¿zere kan h¿crelerinin (gran¿losit, monosit ve trombosit) deĵiĸken oranda 

kontrols¿z ­oĵalmasē ile ortaya ­ēkan bir hastalēktēr. Hastalarēn ­ok b¿y¿k bir kēsmēnda 

JAK2 genindeki V617F nokta mutasyonu görülür. 

Esansiyeltrombositemi(ET), dolaĸēmda trombosit sayēsēnēn artmasēna neden olan, 

megakaryositlerinnormalin ¿st¿nde­oĵalmasē ile kendini gºsteren bir MPNôdir. Bu 

hastalēk PV, KML ve PMFôden farklē olarak sitogenetikyada morfolojik olarak 

tanēmlanamaz ve pratikte tanēsē diĵer se­eneklerin dēĸlanmasē prensibine dayanēr.  

PrimerMiyelofibrozun(PMF), kemik iliĵinde fibrozis ve ekstramedullerhematopoez ile 

ortaya ­ēkar. Standart bir tanē yºntemi yoktur. Bu nedenle tanēsē diĵer se­eneklerin 

dēĸlanmasē prensibine dayanēr. 

 

Yöntem: ¢alēĸmamēzda, 2019-2022 yēllarē arasēnda Erciyes ¦niversitesi Tēbbi Genetik 

Anabilim Dalē'na miyeloproliferatif hastalēk ºn tanēsēyla gelen 2106 hasta incelenmiĸtir. 

Hastalardan alēnan periferik kandan QIAmp DNA Blood Mini Kit(Qiagen) ile DNA eldesi 

yapēlmēĸtēr. Elde edilen DNA ile, Rotor Gene(Qēagen) cihazēnda JAK2 PCR Kit 

kullanēlarak RT-PCR yapēlmēĸtēr. Hastalarēn tanē, cinsiyet, yaĸ ortalamalarē gibi 

parametrelerle birlikte JAK2 mutasyon daĵēlēmlarē incelenmiĸtir.  

 

Bulgular:  Birimimize baĸvuran 2106 hastanēn 153 tanesi JAK2 V617F mutasyonu 

a­ēsēndan pozitif bulunmuĸtur. Pozitif bulunan hastalarēn %22ôsi(34) PV, % 15ôi(23) ET, 

%4ô¿(5) PMF tanēsē, geri kalan %59ôu(91) ise diĵer (KML, anemi vb.) tanēlar olarak 

belirlenmiĸtir. Pozitif hastalarēn 75'i kadēn, 78'i erkektir. PV ve PMF hastalarēnēn 

­oĵunluĵunun erkek, ET hastalarēnēn ise ­oĵunluĵunun kadēn olduĵugºzlemlenmiĸtir.  
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Sonuç: Hastalarēn JAK2 V617F mutasyon daĵēlēmēna bakēldēĵēnda PVônin diĵer tanēlara 

gºre daha fazla gºr¿lm¿ĸt¿r. Bu mutasyonun, PV ve PMF erkeklerde daha sēk, ET ise 

kadēnlarda daha sēk ortaya ­ēktēĵē gºr¿lm¿ĸt¿r. ¢alēĸmamēz sonucunda, Kayseri 

bºlgesinde JAK2 V617F mutasyonunun tanēya ve yaĸa gºre daĵēlēmē literat¿rle uyumlu 

olduĵu tespit edilmiĸtir. 

Anahtar Kelimeler: JAK2,V617F, PV, ET, PMF 

 

 

 

 

 

 

JAK2 Gene V617F Mutation Analysis in Myeloproliferative  Diseases In Kayseri 

Population 

Ozlem Gokce Ekinci1, Hatice Firdevs Kahya1, Busra Tan1, Izem Olcay Sahin1, Ebru 

Yilmaz2, G¿lĸah Akyol3, Munis Dundar1, Yusuf Ozkul1 

1 Erciyes University Faculty of Medicine, Department of Medical Genetics, Kayseri, 

Türkiye 
2  Erciyes University Faculty of Medicine, Department of Pediatric Hematology, Kayseri, 

Türkiye 
3 Erciyes University Faculty of Medicine, Department of Hematology, Kayseri, Türkiye 

 

 

Introduciton: Chronic myeloproliferative neoplasia (MPN) is a disease characterized by 

malignant and clonally abnormal and excessive proliferation of myeloid cell lines, such 

as granulocytic, erythroid, megakaryocytic, etc., originating from hematopoietic stem 

cells. Disruption of the formation process of blood cells is the main factor in MPN. Cells 

usually continue to divide withou tcompleting their developmental processes. 

Among MPNs, BCR-ABL t(9;22) positive Chronic Myeloid Leukemia (CML) and BCR-

ABL t(9;22) negative Polycythemia Vera(PV), Primary Myelofibrosis(PMF), Essential 

Thrombocythemia (ET) is found. Different mutations have effects on MPNs such as PV, 

PMF, and ET. One of these is the V617F point mutation in the JAK2 gene located on the 

short arm of chromosome 9. The JAK2 V617F point mutation is the diagnostic criterion 

for PV, ET, and PMF. 

Polycythemia Vera (PV) is a disease that occurs with the uncontrolled proliferation of 

blood cells (granulocytes, monocytesandplatelets), especially erythrocytes, among BCR-

ABL negative MPNs. The V617F point mutation in the JAK2 gene is seen in the vast 

majority of patients. 

Essential thrombocythemia (ET) is an MPN characterized by an abnormal proliferation of 

megakaryocytes, which causes an increase in the number of platelets in the circulation. 

Unlike PV, CML, and PMF, this disease cannot be defined cytogenetically or 

morphologically, and its diagnosis in practice is based on the exclusion of other options. 

Primary Myelofibrosis (PMF) occurs with bone marrow fibrosis and extra medullary 

hematopoiesis. There is no standard diagnostic method. Therefore, its diagnosis is based 

on the principle of exclusion of other options. 
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Method: In our study, 2106 patients who came to Erciyes University Medical Genetics 

Department with a preliminary diagnosis of myeloproliferative disease between 2019-

2022 were examined. DNA was obtained from the peripheral blood taken from the patients 

with the QIAmp DNA Blood Mini Kit (Qiagen). RT-PCR was performed with the 

obtained DNA using the JAK2 PCR Kit in the Rotor Gene (Qiagen) instrument. The 

distribution of JAK2 mutations with parameters such as diagnosis, gender, and meanage 

of the patients were examined. 

Results: Of the 2106 patients admitted to our unit, 153 were found to be positive for the 

JAK2 V617F mutation. Of the patients who were found positive, 22%(34) were identified 

as PV, 15%(23) ET, 4%(5) PMF, and there maining 59%(91) other (CML, anemia, etc.) 

diagnoses. Of the positive patients, 75 were female and 78 were male. It was observed 

that the majority of PV and PMF patients were male, and the majority of ET patients were 

female. 

Conclusion: Considering the JAK2 V617F mutation distribution of the patients, PV was 

more common than other diagnoses. This mutation was observed to ocur more frequently 

in men with PV and PMF, andwith ET more frequently in women. As a result of ourstudy, 

the distribution of JAK2 V617F mutation in Kayseri region according to diagnosis and 

age was found to be compatible with the literature. 

Keywords:JAK2,V617F, PV, ET, PMF 
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Kriptooftalminin Eĸlik Etmediĵi Fraser Sendromlu Olguda Yeni Bir Varyant  

¥zge Beyza G¿ndoĵdu ¥ĵ¿tl¿1, Gülsüm Kayhan1, Ferda Emriye Perçin1 

1Gazi ¦niversitesi Tēp Fak¿ltesi Tēbbi Genetik Anabilimdalē 

 

Giriĸ: 

Fraser sendromu, FRAS/FREM kompleks genlerindeki (FRAS1, FREM2 ve GRIP1) 

bialelik patojenik varyantlarēn neden olduĵu bir konjenital malformasyon sendromudur. 

Sindaktili, kriptooftalmi, ürogenital defektler ve laringo-trakeal anormallikler bu 

sendromun baĸlēca bulgularē olarak kabul edilirken, literat¿rde nadir olarak 

kriptooftalmisi olmayan bazē olgular da bildirilmiĸtir. Fraser sendromu i­in halen 

kullanēlmakta olan tanē kriterleri 6 majºr (sindaktili, kriptooftalmi spektrumu, ¿rogenital 

sistem anormallikleri, ambigus genitalya, laringeal trakeal anomaliler, pozitif aile öyküsü) 

ve 5 minºr kriter (anorektal defektler, displastik kulaklar, kafatasē ossifikasyon kusurlarē, 

umbilikal anormallikler, nazal anomaliler) olarak 2007 yēlēnda Van Haelst ve arkadaĸlarē 

tarafēndan tanēmlanmēĸtēr. Bu ­alēĸmaya gºre 3 major, 2 major ve 2 minör veya 1 major 

ve 3 minºr kriterin karĸēlanmasē Fraser Sendromu ile uyumlu olarak kabul edilmiĸtir. 

Burada kriptooftalmisi olmayan FRAS1 geninde daha ºnce bildirilmemiĸ homozigot bir 

varyant taĸēyan Fraser sendromu ile uyumlu bir olgunun sunulmasē ama­lanmēĸtēr.  

 

Gereç ve Yöntem: 

19 yaĸēnda kēz hasta renal agenezi, bilateral mikst tip iĸitme kaybē, lakrimal kanal 

agenezisi, opere sindaktili bulgularē ile kliniĵimize baĸvurdu. Hastanēn fizik 

muayenesinde hipertelorizm, hipodonti, hipoplastik burun delikleri, nazal sulkus gibi bazē 

dismorfik ºzellikler saptandē. Anne ve babasē arasēnda bilinen bir akrabalēk yoktu. Genetik 

etiyolojiyi deĵerlendirmek i­in klinik ekzom sekanslama (CES) analizi yapēldē. CES 

analizi i­in Sophia Genetics tarafēndan saĵlanan Clinical Exome V2 (CES v2) kiti 

kullanēldē. Illumina NextSeq 500 sistem ile 150 x 2 okuma uzunluĵuna paired-end 

sekanslama yapēldē. Varyant filtreleme ve yorumlama Sophia DDMTM'de yapēlēp 

varyantlar American College of Medical Genetics (ACMG/AMP) 2015 kēlavuzuna ve 

ACGS 2020 kēlavuzuna gºre sēnēflandērēldē. Pop¿lasyon sēklēĵē, Genome Aggregation 

Veritabanēndan (GnomAD) elde edildi. Missense varyantlar, Revel, MetaLR ve Gerp gibi 

in silico ara­lar kullanēlarak deĵerlendirildi.  

 

Bulgular:  

CES analiz ile FRAS1 geninde (NM_025074.7) c.1108-3T>G homozigot varyantē tespit 

edilen hastanēn klinik bulgularē Van Haelst ve arkadaĸlarē tarafēndan tanēmlanan tanē 

kriterlerini 2 majºr ve 2 minºr kriter ile karĸēlamaktaydē. Bu varyant populasyon veri 

tabanlarēnda ve ClinVar veri tabanēnda rapor edilmemiĸtir. In silico tahmin ara­larē ile; bu 

varyant, kērpēlmayē etkileyebilecek patojen bir deĵiĸiklik olarak deĵerlendirmiĸ ve 

sonucun Fraser Sendromu ile uyumlu olduĵu d¿ĸ¿n¿lm¿ĸt¿r.  

 

Sonuç: 

Kriptooftalmi, Fraser sendromunun en belirleyici bulgularēndan biri olarak kabul edilir, 

ancak olmazsa olmaz bir ºzellik deĵildir. B¿y¿k kohort serilerinde Fraser Sendromlu 

hastalarda %85-93 oranēnda kriptooftalmi bildirilmiĸtir. Ancak bu yayēnlardan sadece bir 

tanesinde kriptooftalmisi olmayan 2 hastanēn molek¿ler deĵiĸiklikleri hakkēnda ayrēntēlē 

bilgi verilmiĸtir. Burada ise, kriptoftalmisi olmayan yeni bir varyanta sahip bir Fraser 
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sendromu olgusu molek¿ler bulgularē ile sunulmaktadēr. Genotip-fenotip korelasyonunun 

netleĸtirilebilmesi i­in Fraser sendromu iliĸkili daha fazla olgunun molek¿ler 

deĵiĸiklikleri ile birlikte raporlanmasē gerekmektedir. 

 

Anahtar Kelimeler: Fraser sendromu, Kriptooftalmi, FRAS1 

 

 

 

 

Fraser syndrome without cryptophthalmos: A novel variant  

 
¥zge Beyza G¿ndoĵdu ¥ĵ¿tl¿1, Gülsüm Kayhan1, Ferda Emriye Perçin1 

1 Department of Medical Genetics, Medical Faculty, Gazi University, Ankara 

 

Introduction  

Fraser syndrome is a congenital malformation syndrome, caused by biallelic pathogenic 

variations in the FRAS/FREM complex genes: FRAS1, FREM2 and GRIP1. While 

syndactyly, cryptophthalmos, urogenital defects and laryngo-tracheal abnormalities 

accepted as major findings of this syndrome, some exceptional patients without 

cryptophthalmos have been reported in the literature. Additionally, the diagnostic criteria 

still in use was designated as 6 major (syndactyly, cryptophthalmos spectrum, urogenital 

tract abnormalities, ambiguous genitalia, laryngeal tracheal anomalies, positive family 

history) and 5 minor criteria (anorectal defects dysplastic ears, skull ossification defects, 

umbilical abnormalities, nasal anomalies) by Van Haelst et al.  According to this study, 

meeting 3 major, 2 major and 2 minor criteria, or 1 major and 3 minor criteria was accepted 

as compatible with Fraser Syndrome. 

Here, we present a patient with a homozygous novel variant in FRAS1 gene which is 

compatible with Fraser syndrome who was presented without cryptophthalmos.  

 

Material Method:  

A patient with renal agenesis, bilateral mixed hearing loss, lacrimal duct agenesis, 

surgically repaired syndactyly was admitted to our clinic. Her physical examination 

revealed some dysmorphic features including hypertelorism, hypodontia, hypoplastic 

nares, midline nasal cleavage. There was no known consanguinity of her parents. Clinical 

Exome Sequencing (CES) analysis was performed to evaluate genetic etiology.  

Clinical Exome Solution V2 (CES v2) by Sophia Genetics was used to exome enrichment 

for CES analysis. Paired-end sequencing was performed on an Illumina NextSeq 500 

system with a read length of 150 x 2. Variant filtering and interpretation performed on 

Sophia DDMTM and classified according to the American College of Medical Genetics 

(ACMG/AMP) 2015 guideline and ACGS 2020 guideline. Population frequency was 

obtained from the Genome Aggregation Database (GnomAD). The missense variants 

were assessed using in silico tools, such as Revel, MetaLR, and Gerp.   

 

Results: 

The CES analysis revealed a c.1108-3T>G homozygous variant in FRAS1 

(NM_025074.7). Patientôs clinical findings met diagnostic criteria defined by Van Haelst 

et al. This variant have been reported neither in population databases or in ClinVar 

database. In silico analysis tools predicted this variant as splice altering. Therefore, the 

variant was classified as variant of unknown significance/ likely pathogenic (PM2, PP3, 

PM3_P, PP4).  This result thought to compatible with Fraser Syndrome.  
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Conclusion: 

Cryptophthalmos is accepted as the most defining finding of Fraser syndrome, however it 

is not an obligate feature. Large cohort series reports cryptophthalmos with the frequency 

of 85-93%. However, only two patients with Fraser Syndrome without cryptophthalmos 

were presented along with their molecular alterations in the literature, to the best of our 

knowledge. We described a patient with Fraser syndrome who is of no cryptophthalmos, 

and harboring a novel genetic alteration. More patients are needed to be published along 

with their molecular alterations to develop the genotype-phenotype correlation.  

Key Words: Fraser syndrome, cryptophthalmos, FRAS1 
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Ķnfantil Baĸlangē­lē Epileptik Ensefalopati Ve Aĵēr Psikomotor Gerilik Gºzlenen 

Olgularda Hot-Spot UFSP2 Geni p.V115E Missens Varyantēnēn ¥nemi 

 

Akif Ayaz 

Ķstanbul Medipol ¦niversitesi Tēp Fak¿ltesi, Tēbbi Genetik Anabilim Dalē, Ķstanbul, 

Türkiye 

 

Giriĸ 

ñUbiquitin-fold modifier-1ò(UFM1), hedef proteinleriyle konjuge olabilmesi i­in bir 

proteaz tarafēndan iĸlenmelidir. UFSP2, UFM1'in C terminalini spesifik olarak iĸleyen bir 

tiyol proteazēdēr. UFSP1 ve UFSP2, UFMylation'ēn ilk adēmēnda UFM1'i par­alayan 

sistein proteazlarē kodlamaktadēr. Monoallelik UFSP2 geni mutasyonlarē, OMIM veri 

tabanēnda ñHip dysplasia, Beukes typeò ve ñSpondyloepimetaphyseal dysplasia, Di Rocco 

typeò fenotipleri ile iliĸkilendirilmektedir. Ancak g¿ncel literat¿rde, ilgin­ olarak, bu gen 

¿zerinde yer alan p.V115E varyantē, nºrogeliĸimsel gerilik ve epilepsi fenotipi ile de 

iliĸkilendirilmektedir. 

 

Gereç ve Yöntem 

Ķlgili varyantēn frekansēnēn gnomAD, 1000g ve ExAC veri tabanlarēnda sērasēyla 0.0001, 

0.000399361, 0.0002 olduĵu gºzlendi. UFSP2 geni p.V115E varyantēna yºnelik 

yaptēĵēmēz in-house frekans ­alēĸmasēnda, varyantēn frekansēnēn 0.00262 olduĵunu 

gºrd¿k. Ayrēca bu varyantēn 4 hastamēzda homozigot olarak yer aldēĵēnē tespit ettik. Bu 

hastalarēn klinik, laboratuvar ve gºr¿nt¿leme bulgularēnē karĸēlaĸtērdēk. 

 

Bulgular  

Varyantēn gºzlendiĵi 3 kēz (3 yaĸ, 1 yaĸ, 11 yaĸ), 1 erkek (5 yaĸ) olmak ¿zere 4 olgunun 

ortak bulgularēna bakēldēĵēnda erken baĸlangē­lē diren­li nºbetler mevcuttu. EEGôler, 

multifokal epileptik bozukluk ile uyumluydu. Bir olgu West sendromu ºn tanēsē ile takip 

edilmiĸ. Olgularēn diĵer belirgin ortak ºzelliĵi ise, psikomotor geliĸimlerinde aĵēr bir 

geriliĵin gºzlenmesiydi. Y¿r¿meleri yoktu ve c¿mle kuramēyorlardē. Ayrēca bir olguda 

kal­a ­ēkēĵē ºyk¿s¿ dikkat ­ekiciydi. 2 olgunun kranial görüntülemesinde, frontotemporal 

atrofi, hipomiyelinizasyon gºzlenmiĸti. B¿t¿n olgular reanaliz ile eĸ zamanlē tanē aldē. 

 

Sonuç 

UFSP2 geni p.V115E missens deĵiĸimi, saĵlēklē pop¿lasyon ­alēĸmalarēnda olduĵu gibi, 

ülkemizde de oldukça sēk gºzlenen bir varyanttēr. Toplumumuzda, akraba evliliklerinin 

sēk gºzlenmesi nedeni ile, etkilenmiĸ olgularēn sayēsēnēn olduk­a y¿ksek olduĵunu tahmin 

etmekteyiz. Ķlgili genin iskelet displazisi ile iliĸkilendirilmesi nedeni ile analizler 

yapēlērken, bu gendeki varyantlar fenotip ile iliĸkilendirilmemiĸ olabilir. ¥zellikle 

etiyolojisi aydēnlatēlamamēĸ diren­li epilepsi ve aĵēr psikomotor gerilik gºzlenen 

olgularda, ilgili varyantēn varlēĵēnēn retrospektif olarak araĸtērēlmasē ºnerilir. Kapsamlē 

genetik testlerin analizleri yapēlērken, gen ile iliĸkili fenotiplerin yanēnda varyanta spesifik 

fenotiplerin giderek ºneminin artēĵē bilinmelidir. 

 

Anahtar Kelimeler:  UFSP2, p.V115E, aĵēr psikomotor gerilik, West Sendromu, 

Epileptik Ensefalopati 
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Infantile Onset Epileptic Encephalopathy and Severe Psychomotor Retardation 
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Istanbul, Türkiye 

 

Introduction  

ñUbiquitin-fold modifier-1ò (UFM1) must be processed by a protease in order to be 

conjugated with its target proteins. UFSP2 is a thiol protease that specifically processes 

the C-terminus of UFM1. UFSP1 and UFSP2 encode cysteine proteases that cleave UFM1 

in the first step of UFMylation. Monoallelic UFSP2 gene mutations are associated with 

ñHip dysplasia, Beukes typeò and ñSpondyloepimetaphyseal dysplasia, Di Rocco typeò 

phenotypes in the OMIM database. However, in the current literature, interestingly, the 

p.V115E variant on this gene is also associated with neurodevelopmental retardation and 

epilepsy phenotype. 

 

Materials and Methods 

The frequency of the relevant variant was observed to be 0.0001, 0.000399361, 0.0002 in 

the gnomAD, 1000g and ExAC databases, respectively. In our in-house frequency study 

for the UFSP2 gene p.V115E variant, we found that the frequency of the variant was 

0.00262. In addition, we found that this variant was homozygous in 4 of our patients. We 

compared the clinical, laboratory and imaging findings of these patients. 

 

Results 

Considering the common findings of 4 cases, 3 girls (3 years, 1 year, 11 years) and 1 boy 

(5 years), in which the variant was observed, there were early-onset resistant seizures. 

EEGs were consistent with multifocal epileptic disorder. One case was followed up with 

a prediagnosis of West syndrome. Another obvious common feature of the cases was the 

observation of severe retardation in their psychomotor development. They could not walk 

and could not form sentences. In addition, the history of hip dislocation was remarkable 

in one case. Frontotemporal atrophy and hypomyelination were observed in the cranial 

imaging of 2 cases. All cases were diagnosed simultaneously with reanalysis. 

 

Conclusion 

UFSP2 gene p.V115E missense change is a variant that is observed quite frequently in 

our country as well as in healthy population studies. We estimate that the number of 

affected cases is quite high due to the frequent consanguineous marriages in our society. 

Since the related gene is associated with skeletal dysplasia, variants in this gene may not 

be associated with the phenotype while performing the analyses. It is recommended to 

retrospectively investigate the presence of the relevant variant, especially in cases with 

refractory epilepsy and severe psychomotor retardation of unknown etiology. When 

analyzing comprehensive genetic tests, it should be known that the importance of variant-

specific phenotypes is increasing along with gene-related phenotypes. 

 

Keywords: UFSP2, p.V115E, severe psychomotor retardation, West Syndrome, Epileptic 

Encephalopathy 
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GĶRĶķ 

Konjenital adrenal hiperplazi (KAH), adrenal kortekste normal steroidogenezi bozan bir 

grup enzimin eksikliĵini ifade etmektedir. CYP21A2 geni tarafēndan kodlanan 21-

hidroksilaz (21-OH) enziminin eksikliĵi, KAHôēn en yaygēn formudur. CYP21A2 geni ve 

kendisinden 30 kb uzaklēkta bulunan fonksiyonel olmayan psºdogeninin (CYP21A1P) 

ekzon sekanslarē %98 oranēnda benzerlik gºstermektedir. CYP21A2 ve CYP21A1P 

arasēndaki y¿ksek orandaki sekans benzerliĵi, gen dºn¿ĸ¿m¿ olarak adlandērēlan bir 

fenomene yol a­maktadēr. Bunun sonucunda, psºdogene ºzg¿ dizi varyantlarē, fonksiyone 

CYP21A2 geni ¿zerinde yerleĸebilmektedir. Bu sebeple KAHôēn molek¿ler tanēsē 

karmaĸēklēk oluĸturabilmektedir. 

21-OH enzim eksikliĵine sekonder oluĸan aldosteron ¿retimindeki defekt yaĸamē tehdit 

eden tuz kaybēna yol a­abilmekte ve aĸērē adrenal androjen ºzellikle de prenatal dºnemde 

diĸi fet¿slerin virilizasyonuna yol a­maktadēr. Bu hastalarēn yºnetiminde, ºzellikle 

yenidoĵan dºneminde glukokortikoid ve mineralokortikoid replasman tedavisi ºnemli bir 

yer almaktadēr. Aynē zamanda erken gebelik haftalarēndan itibaren maternal dexametazon 

uygulanmasēnēn diĸi fet¿slerde cinsiyet ile uyumlu dēĸ genital geliĸimini desteklediĵi ve 

viriliasyonu ºnlediĵi gºsterilmiĸtir. KAHôēn prenatal tanēsē etkilenmiĸ fet¿slerin gerek 

prenatal dºnemde gerek yenidoĵan dºneminde tedavisini etkileyebileceĵi i­in hayati 

ºnem taĸēmaktadēr.  

Burada, KAH taĸēyēcēlēĵē olan kadēn hastanēn eĸinde CYP21A2 geninde hem duplikasyon 

hem c.955C>T varyantē saptanmasē sonucunda devam eden gebelik i­in verilen genetik 

danēĸmanēn sunulmasē ama­lanmaktadēr. 

 

GEREÇ ve YÖNTEM 

10 haftalēk s¿reĵen gebeliĵi olan kadēn hasta, kendisinde KAH taĸēyēcēlēĵē ĸ¿phesi olmasē 

nedeniyle genetik danēĸmanlēk i­in tarafēmēza baĸvurdu. Eĸinde bilinen bir saĵlēk sorunu 

bulunmamaktaydē. Aralarēnda beĸinci derece akrabalēk bulunan ­iftin gebelik ºyk¿s¿ 

sorgulandēĵēnda saĵlēklē bir erkek ­ocuklarē ve iki missed abortusu olduĵu ºĵrenildi. 

Ailenin önerilen prenatal invaziv testi kabul etmemesi üzerine, çiftten KAH paneli ve 

CYP21A2 geni i­in multipleks ligasyona baĵlē prob amplifikasyonu (MLPA) ­alēĸēldē. 

 

BULGULAR  

KAH a­ēsēndan deĵerlendirilen gebe hastada, CYP21A2 geninde heterozigot c.293-

13C>G patojen (PM2, PP5_VS) varyant saptandē. Eĸinin ise heterozigot c.955C>T 

patojen (PVS1, PP5_VS) varyantēnē ve CYP21A2 genini 3 kopya (duplikasyon) olarak 

taĸēdēĵē gºr¿ld¿. Saptanan duplikasyon MLPA analizi ile konfirme edildi. 

 

SONUÇ 

KAH taĸēyēcēlēĵē olan gebe hastanēn eĸinde heterozigot c.955C>T patojen (PVS1, 

PP5_VS) varyantē ile birlikte CYP21A2 geninin 3 kopya (duplikasyon) olarak taĸēdēĵē 

saptanmēĸtēr. Literat¿rde c.955C>T varyantēnēn, genellikle duplikasyon olan gen kopyasē 

¿zerinde yer aldēĵē bildirilmiĸtir. Bºylece aynē haplotip ¿zerindeki CYP21A2 

kopyalarēndan biri normalken, diĵerinde c.955C>T varyantē bulunmaktadēr. Bºylelikle 
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hastalarda normal CYP21A2 ekspresyonu ger­ekleĸmekteve karĸē allelde patojen varyant 

olsa dahi sonu­ taĸēyēcēlēkla uyumlu olmaktadēr. Bu nedenle c.955C>T varyantē taĸēyan 

bireylerde CYP21A2 geninin kopya sayēsēnē belirlemek ºzellikle prenatal tanē ve genetik 

danēĸmanlēk i­in ºnemlidir. Sunulan ailenin ­ocuklarēnda erkekteki bu varyantla birlikte 

karĸēt alelde kadēndan kalētēlan patojen varyant olsa dahi, sonucun KAH hastalēĵē ile deĵil, 

KAH taĸēyēcēlēĵē ile uyumlu olmasē beklenmektedir. Bu ihtimaller gºz ºn¿nde 

bulundurularak genetik danēĸmanlēk verilmiĸtir. 

Sonu­ olarak, c.955C>T varyantēnēn saptanmasē halinde CYP21A2 geninin duplike olup 

olmadēĵēnēn tespit edilmesinin ºzellikle prenatal dºnemde genetik danēĸma ¿zerindeki 

ºnemi vurgulanmēĸtēr.  

 

Anahtar Kelimeler:  

CYP21A2, c.955C>T, duplikasyon, genetik danēĸmanlēk, konjenital adrenal hiperplazi 
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Giriĸ: Erkek infertilitesinin %10-15ôi azospermiden kaynaklanmaktadēr. Azospermi, 

hastadan alēnan semen ºrneĵi i­erisinde sperm h¿cresinin bulunmamasē durumudur. Y 

kromozomundaki sayēsal ya da yapēsal anomaliler ve Klinefelter sendromu (47,XXY) gibi 

genetik anomaliler azosperminin temel sebeplerindendir. Ķzokromozomlar, kromozomun 

bir kolunun ayna gºr¿nt¿s¿ oluĸturarak diĵer kolunun silinmesi ile oluĸan 

kromozomlardēr. Ķnfertil erkeklerde yapēlan ­alēĸmalara gºre, azoospermi faktºr¿ (AZF) 

olarak adlandērēlan bºlgeler tespit edilmiĸtir. Bunlardan AZFa ve AZFb bölgelerindeki 

mikrodelesyonlar nadir gºr¿l¿r. En sēk karĸēmēza ­ēkan AZFc bºlgesindeki 

mikrodelesyonlardēr. Bu bºlgelerdeki genler Spermatogenez s¿reci i­in ­ok ºnemli 

genlerdir. Bu ­alēĸmada, Erciyes ¦niversitesi Tēbbi Genetik Anabilim Dalē'na Azospermi 

bulgusuyla bir olgu incelenmiĸtir. Olgumuzda bilateral Varikosel operasyonu ºyk¿s¿ 

vardē. Ailede benzer ºyk¿ yoktu. Eĸiyle arasēnda akrabalēk olmayēp, bilinen baĸka bir 

hastalēk ºyk¿s¿ yoktu. Hastadan kromozom analizi ve Y mikrodelesyon gen (AZF) analizi 

yapēlmasē uygun gºr¿ld¿. 

 

Gereç ve Yöntem: Azospermi tanēsē ile gelen olgumuzdan alēnan periferik kan 

numunesinden, sitogenetik a­ēsēndan incelemek i­in kromozom analizi, molek¿ler 

sitogenetik a­ēsēndan incelemek i­in FISH Analizi ve molek¿ler genetik a­ēsēndan 

incelemek i­in AZF testi yapēlmēĸtēr. Hastanēn heparinli t¿pe alēnan kanēndan kromozom 

analizi ve aynē numuneden hazērlanan preperatlarla CYTOCELL marka SRY Probu 

kullanēlarak FISH analizi yapēlmēĸtēr. Buna ek olarak, Hastanēn EDTA'lē t¿pe alēnan 

kanēndan DNA izolasyonu yapēlarak AZF bºlgesi i­in dizayn edilmiĸ 20 farklē Sequence 

Tagged Site (STS) bºlgesi bakēlmēĸtēr. Her bºlge Multiplex Floresan PCR yºntemiyle 

­oĵaltēlarak ABI 3130 dizi analiz cihazēnda fragman analiz yºntemiyle incelenmiĸtir. 

Ayrēca veritabanlarēnda azospermi kliniĵi a­ēsēndan analiz yapēldē. 

 

Bulgular:  Hastanēn kromozom analizi sonucunda 50 h¿cre incelenmiĸ olup, 

45,X[5]/46,XY,i(Y)(p11.1)[45] tespit edilmiĸtir. Aynē numuneden SRY Probu 

kullanēlarak yapēlan FISH analizi sonucunda 100 h¿cre incelenmiĸ olup, 

45,X[10]/46,XY,i(Y)(p11.1)[90] tespit edilmiĸtir. Hastanēn EDTA'lē t¿pe alēnan kanēndan 

elde edilen DNA ile yapēlan AZF testi sonucunda incelenen AZF bºlgeleri a­ēsēndan 

AZFb(Sy153, Sy121, Sy127, Sy134, Sy143), AZFc(Sy254, Sy255), AZFb/c (Sy1191, 

Sy1291), TERMĶNAL(Sy160) bºlgelerinde delesyon tespit edilmiĸtir. Veritabanlarēnda 

azospermi kliniĵi a­ēsēndan yaptēĵēmēz analizde de Y kromozomunun q kolundaki 

genlerin azospermi kliniĵi ile y¿ksek iliĸkili olduĵu tespit edilmiĸtir. 

 

Sonuç: Hastaya yapēlan sitogenetik, molek¿ler sitogenetik ve molek¿ler genetik testler 

sonucunda hastanēn Ķzokromozom Ypôye sahip olduĵu tespit edildi. Veritabanē taramasē 

sonucu azopermi ile y¿ksek iliĸkili olan bazē genlerin, Y kromozomunun q kolunda 

bulunduĵu gºz ºn¿nde bulundurulduĵunda sonu­larēmēz hastanēn kliniĵini destekler ve 

kanētlar niteliktedir. Literat¿rde izokromozom Yp, Yqôya gºre daha az sayēda 

gºzlemlenmiĸtir. Ayrēca izokromozom Ypôler genelde disentrik görülmektedir. Bizim 

vakamēzda ise monosentrik izokromozom Yp gºr¿lmektedir. Son olarak AZFb 
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bºlgesindeki mikrodelesyonlar sēk gºr¿lmediĵinden dolayē ­alēĸmamēz bu a­ēlardan 

literat¿re katkē saĵlamaktadēr. 

 

Anahtar Kelime:  Ķzokromozom Yp, azospermi, infertilite 
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Introduction: 10-15% of male infertility is due to azoospermia. Azoospermia is the 

absence of sperm cells in the semen sample taken from the patient. Numerical or structural 

anomalies in the Y chromosome and genetic anomalies such as Klinefelter syndrome 

(47,XXY) are the main causes of azoospermia. Isochromosomes are chromosomes formed 

by the deletion of one arm of the chromosome by creating a mirror image of the other arm. 

According to studies in infertile men, regions called azoospermia factor (AZF) have been 

identified. Of these, microdeletions in the AZFa and AZFb regions are rare. The most 

frequently encountered microdeletions in the AZFc region. The genes in these regions are 

very important genes for the spermatogenesis process. In this study, a case with 

Azoospermia finding in Erciyes University Medical Genetics Department was examined. 

Our case had a history of bilateral varicocele operation. There was no similar history in 

the family. There was no consanguinity between him and his wife, and he had no history 

of any other known disease. Chromosome analysis and Y microdeletion gene (AZF) 

analysis were considered appropriate. 

 

Materials and Methods: Chromosome analysis for cytogenetic analysis, FISH analysis 

for molecular cytogenetic analysis, and AZF test for molecular genetics were performed 

from the peripheral blood sample taken from our patient with the diagnosis of 

azoospermia. Chromosome analysis was performed from the patient's blood taken into 

heparinized tube and FISH analysis was performed with the preparations prepared from 

the same sample using the CYTOCELL brand SRY Probe. In addition, 20 different 

Sequence Tagged Site (STS) regions designed for the AZF region were examined by 

isolating DNA from the patient's blood taken into an EDTA tube. Each region was 

amplified by Multiplex Fluorescent PCR method and analyzed by fragment analysis 

method in ABI 3130 array analyzer. In addition, the databases were analyzed in terms of 

azoospermia clinic. 

 

Results: As a result of the patient's chromosome analysis, 50 cells were examined and 

45,X[5]/46,XY,i(Y)(p11.1)[45] was detected. As a result of FISH analysis using the SRY 

Probe from the same sample, 100 cells were examined and 

45,X[10]/46,XY,i(Y)(p11.1)[90] was determined. AZFb(Sy153, Sy121, Sy127, Sy134, 

Sy143), AZFc(Sy254, Sy255), AZFb/c (Sy1191, Sy1291), TERMINAL( Sy160) deletion 

was detected in regions. In the analysis we made in terms of azoospermia clinic in the 

databases, it was determined that the genes in the q arm of the Y chromosome were highly 

correlated with the azoospermia clinic.  
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Conclusion: As a result of cytogenetic, molecular cytogenetic and molecular genetic tests 

performed on the patient, it was determined that the patient had Isochromosome Yp. 

Considering that some genes that are highly associated with azopermia as a result of 

database scanning are located in the q arm of the Y chromosome, our results support and 

prove the patient's clinic. In the literature, isochromosome Yp has been observed in fewer 

numbers than Yq. In addition, isochromosome Yps are generally seen as dicentric. In our 

case, monocentric isochromosome Yp is seen. Finally, since microdeletions in the AZFb 

region are not common, our study contributes to the literature in these respects. 

 

Keywords: Isochromosome Yp, azoospermia, infertility 
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Giriĸ  

Lºsemiler kºken aldēklarē h¿cre tipine gºre miyeloid ve lenfoid; maturasyon ve saĵ kalēm 

ºzelliklerine gºre akut ve kronik olarak sēnēflandērēlan maling h¿crelerden oluĸan klonal 

bir hastalēktēr. Kronik Miyeloid Lºsemi (KML), BCR-ABL mutasyonu ile karakterize 

hēzlandērēlmēĸ faz ile baĸlayan kronik devam eden ve daha sonra miyeloid h¿crelerin aĸērē 

artmasē ile kendini gºsteren miyoloid bir malignitedir. Akut miyeloid lºsemi (AML) ise 

heterojen, agresif, miyeloid bir malignitedir.   

D¿nyada en sēk gºr¿len ikinci ölüm nedeni olan kanserin tedavisi önündeki en büyük 

engel kanserin kendisi deĵil, kanser h¿cresinin plastisitesidir. Plastisite epitelyal-

mezenkimal ge­iĸ (EMT) adē verilen bir s¿re­ tarafēndan yºnlendirilmektedir. EMT'nin 

aktivasyonunun yaygēn olarak invazyon, metastaz, tümör nüksü ve tedavi direncine 

katkēda bulunduĵuna inanēlmaktadēr. EMT Zeb, Snai, Slug ve Twist aile ¿yelerinin spesik 

transkripsiyon faktºrleri tarafēndan d¿zenlenmektedir. ¢inko parmak E-kutusu baĵlayēcē 

protein 1 (ZEB1), Zeb ailesinin bir EMT transkripsiyon faktörüdür. Kanserde kötü klinik 

prognozun habercisidir. ¢alēĸmalar Zeb1ôin kanserde kºk h¿cre ºzelliklerini, kendini 

yenileme, apoptoz ve h¿cre farklēlēĸmasēnē  d¿zenlediĵini belirtmektedir. 

¢alēĸmamēzda ZEB1 geninin KML ve AML hastalarēnda tedavi ºncesi / tedavi sonrasē ve 

kontrol grubunda ekspresyon seviyelerininin araĸtērēlmasē ve hastalēk s¿re­lerine ve 

maligniteye etkisini aratērmayē ama­ladēk. 

 

Gereç ve Yöntem 

Bu ­alēĸma 2018-2021 yēllarē arasēnda Hematoloji Bilim Dalēna baĸvuran KML (n=33) ve 

AML (n=31) tanēsē alan ayrēca Tēbbi Genetik Anabilim Dalēnda molek¿ler takipte olan 

hastalar ve kontrol grubu (n=35) olarak bu hastalara yaĸ ve cinsiyet bakēmēndan benzeyen 

gºn¿ll¿ler ile ger­ekleĸtirilmiĸtir. Hasta gruplarēnda tedavi ºncesi ve tedavi sonrasē kan 

ºrneklerinin alēnmasē ile RNA izolasyonlarē ger­ekleĸtirilmiĸtir. RNA izolasyonunu 

takiben ekpresyon ­alēĸmasē i­in cDNA sentesi yapēlmēĸtēr. ZEB1 genine ºzg¿ problar 

kullanēlarak ekspresyon ­alēĸmasē ger­ekleĸtirlmiĸtir. Elde edilen sonu­larēn analizi 2-ææCT 

yºntemi kullanēlarak ger­ekleĸtirlmiĸtir. Ķstatistiksel analiz GraphPad Prism version 8.4.3 

kullanēlarak ger­ekleĸtirilmiĸtir. P<0,05 anlamlē olarak kabul edilmiĸtir.  

 

Bulgular  

Veriler normal daĵēlēma uygun bulunmuĸtur. Verilerin istatistiksel analizi one-way 

ANOVA ve paired T testi kullanēlarak ger­ekleĸtirildi. KML hasta grubunda tedavi ºncesi 

grupta tedavi sonrasē gruba gºre ZEB1 ekspresyon seviyesi y¿ksek olmasēna raĵmen bu 

sonu­ anlamlē d¿zeyde deĵildir. AML hasta grubunda tedavi ºncesi grupta tedavi sonrasē 

gruba gºre anlamlē bir fark elde edilememiĸtir. AML hasta grubunda tedaviile beraber 

ZEB1 ekspresyonunun arttēĵē gºr¿lm¿ĸt¿r.  
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Zeb1 Ekspresyon Seviyesi Ortalama Deĵerleri 

Hasta Gurubu Tedavi Öncesi  Tedavi sonrasē 

KML  1,915 1,176 

AML  2,278 2,622 

Kontrol grubu                                          1,579 

 

  
 

Sonu­ ve Tartēĸma 

¢alēĸmamēzda AMLôde tedavisi sonrasē ZEB1 ekspresyonunun artmasē AMLôyi 

baskēlamak i­in hematopoetik h¿creleri mod¿le ettiĵini gºsteren ­alēĸmalar ile 

uyumludur. KML de ise tam zēt bir sonu­ elde etmekteyiz. Tedavi ile birlikte ZEB1 

ekspresyonunda azalma gºzlenmektedir. Hasta sayēsēnēn az olmasē gözönünde 

bulundurulduĵunda ve sonu­larēn istatistiksel olarak anlamlē olmadēĵē fakat farklanmalar 

olduĵu deĵerlendirildiĵinde ileri ­alēĸmalara ihtiya­ olduĵu gºr¿lmektedir. ZEB1 iliĸkili 

kodlanmayan RNAlar da ­alēĸmaya dahil edilerek ­alēĸmanēn geniĸletilmesi ve hasta 

pop¿lasyonunun artērēlmasē planlanmaktadēr.  

 

  


