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Abstract: Bipolar Disorder (BD) is a disabling and often life-threatening disease that affects about 1% of the
world population. Even though the causes of BD have not yet been precisely determined, genetics seem to play
large role. 80-90% of the people diagnosed with BD have a family history of either bipolar or major depression.
However, this does not necessarily mean that someone with family history will inherit the genetic
predisposition of the disease, or if they do, it will eventually develop into symptoms. Recent progress in
genotyping technologies and the development of public databases has enabled large scale genome-wide
association studies (GWAS) with diseases. The number of BD GWAS researches showed substantial increase
during the last decade. All these studies provided insight into the genetics of BD while it was not possible to
point out a single gene or Single Nucleotide Polymorphism (SNP) that is solely responsible for the disease.
This study reviews the previous researches about BD genetics and lists the genes and SNPs those were found to
be associated with the disease. Ultimate aim is to determine the associated or candidate genes that would
require further investigation in a future GWAS which is planned to be realized over a huge sample of
individuals and focus not only on anchoring the associated loci, but also on possible phenotype-genotype
interactions that may be seen in BD patients. GWAS articles on BD were reviewed and associated loci were
listed. In many studies, previously reported genes were aimed to be replicated in terms of statistical
significance, hence those replicated loci were accepted to have stronger statistical association. There are more
than 200 genes and large number of SNPs those were reported about BD genetics. Some of these genes, such
as DAOA, Alg9, DGKH, ANK3, CACNA1C, DOKS5 and RGS4, were replicated in more than one studies, thus
they demonstrate strong association. Moreover, all autosomal chromosomes are found to be involved in the
disease while the X chromosome is also hosting some associated genes (MAOA, NLGN3 and HTR2C). The
inheritance of BD is not simple, it involves many genes, some of which are still being discovered. Current study
underlines the fact that in order to understand the BD genetics, whole genome should be investigated in detail
and with the availability of next-generation sequencing technologies, it will be beneficial to include highest
number of loci in future researches.

Key Words: Genome-Wide Association Study; Bipolar Disorder; Genetics

Ozet: Bipolar Bozukluk (BB), kisinin yasam kalitesini etkileyen ve siklikla da hayati tehlike arz edebilen bir
hastaliktir. Toplam diinya niifusunun %1'ini etkilemektedir. Her ne kadar BB'un nedenleri tam olarak
belirlenememis olsa da, genetik faktorlerin onemli bir rolii oldugu bilinmektedir. BB tanmisi almig
kisilerin %80-90"nda ailede bipolar veya major depresyon oykiisii vardir. Bununla birlikte, aile 6ykiisii
olanlarin hastahiga iliskin genetik egilime mutlaka sahip olacagr soylenemeyecegi gibi, genetik yatkinlig
tasisalar bile hastalik semptomlarimi kesin olarak gelistirecekleri de iddia edilemez. Genotipleme
teknolojilerindeki mevcut gelismeler ve kamu erisimine agik veritabanlarinin olusturulmasi ile, hastaliklarin
genetik nedenlerini arastiran genis ol¢ekli genom c¢apinda iliski ¢alismalart (GWAS) yayginlasmaya
baslamistir. Son 10 yilda BB ile ilgili GWAS arastirmalarimin sayisi 6nemli 6l¢iide artmigtir. Bu ¢alismalar BB
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genetigine iliskin daha ¢ok bilgiye erismemizi saglamis da olsa hastaliktan tek bagina sorumlu olan tek bir gen
veya Tek Niikleotid Polimorfizm (SNP) tespit edilememistir. Bu ¢alismada BB genetigine iliskin bilimsel
calismalar incelenmis ve bu hastalikla iliskili bulunan gen ve SNPler listelenmigstir. Esas amag, iliskili veya
aday genlerin tespit edilerek gelecekte yapilmasi planlanan bir GWAS arastirmasinda bu bélgelerin daha
detayli arastirilmasini saglamaktir. Bahsedilen ¢alisma, genis sayida bir drneklem iizerinde yiiriitiilmesi
planlanan ve hastalikla iliskili genetik bolgelerin tespitinin yaninda BB hastalarinda goriilebilecek olast
fenotip-genotip etkilesimlerini de ortaya koymay: hedeflemektedir. BB ile ilgili GWAS ¢alismalart incelenmis
ve iliskili lokuslar tespit edilmistir. Bir¢ok ¢alismada, bu lokuslar istatistiksel anlamlilik bakimindan tekrar
test edilmiglerdir ve anlamliligi tekrar gosterilen lokuslarin daha kuvvetli bir iligki gosterdigi kabul edilir. Bu
¢alismalar sonucunda BB genetigine iliskin 200'iin iizerinde gen ve ¢ok sayida SNP istatistiksel olarak énemli
bulunmugtur. Bu genlerden bazilart (DAOA, Alg9, DGKH, ANK3, CACNAIC, DOK5, RGS4 vb.) en az iki
calismadan replike edilebilmistir ve boylece gii¢lii bir iliski ifade etmektedirler. Ayrica, tiim otozomal
kromozomlarin BB ile iliskili oldugu ve X kromozomunun da bazi iligkili genleri (MAOA, NLGN3 and HTR2C)
tasimakta oldugu gosterilmistir. BB'Un kalitimi basit bir olgu degildir, halihazirda bilinen veya hala tespit
edilememis olan bir¢ok geni igerir. Bu ¢alisma gostermistir ki, BB'U etkileyen genetik faktorleri tam olarak
kavrayabilmemiz i¢in tiim insan genomunun detayll olarak analiz edilmesi gerekir. Yeni nesil sekanslama
teknolojilerinin de geligmesi ile birlikte, miimkiin olan en fazla lokusun kapsanmasi, BB genetigini anlamada
yararl olacaktir.
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