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Introduction 
Bipolar disorder (BD), also known as manic depressive illness, is a 
complex mental disorder whose core feature is extreme disturbances in 
mood, ranging from mania to severe depressive episodes.  
 
A subject’s first episode can develop at any time in their life, however 
due to the redundancy of BD symptoms in other mental illnesses, 
diagnosis is complex and often changes throughout a patient’s life.   
 
 
 
In current clinical practice, anticonvulsants and antidepressants 
constitute the main treatments for BD, although these act more along of 
the lines of stabilizers rather than treatments.  
 
Certain medication may also induce rapid cycling, where the patient 
may suffer four or more episodes of separate mood disturbances within 
a 12-month period.  

Heritability and overall genetics 
Relatives of patients with BD have a relatively high risk of developing 
mood disorders, indicating a genetic correlation. Accumulation of BD 
within families is also often found in large group studies.  
 
 
No concrete causative genes for BD have been identified to date, 
considering most gene studies seek to study the impact of common 
stabilizers and find more targeted treatments. The discovery of the 
association of single-nucleotide polymorphisms (SNPs) with BD has 
however been celebrated in the research community, as these small 
changes in our DNA can lead to much larger mutations.  
 
 

Genes of interest 
 CACNA1C is a gene which codes for a component of calcium ion channels. 
Calcium ion channels allow for calcium to travel through membranes and 
are involved in many neurological processes such as nervous cell guidance 
and signal transmission in the brain. The rs1006737 SNP is the most studied 
in association with BD and its presence is related to decreased CACNA1C 
functioning, resulting in faulty calcium ion channels and further 
neurological damage. 
  
 
ODZ4 is the site of the rs12576775 SNP, another common variant associated 
with BD. The ODZ4 gene codes for a protein that is found across 
membranes and plays a large role in the regulation of brain cell 
connectivity during development. This SNP is however also associated 
with many other complex mood disorders, including depression and 
autism spectrum disorders. 
  
 
NCAN is the last gene discussed, however not all studies have been able to 
reproduce results confirming association of the rs1064395 SNP, located on 
this gene, and BD. This gene codes for a large protein secreted from many 
cellular components and involved in cell adhesion and migration, 
including brain cells. Although some studies have shown association of this 
mutation with BD, others have shown patients with the mutation that were 
unaffected. 
 
 
Association to other genes such as ANK3 and TRANK1 has also been 
suggested, however further research is needed before making any 
conclusions. 
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Limitations and next steps 
Due to wide spectrum of symptoms and overlap with other mood 
disorders, identification of a causative element has still not ben 
achieved. Lack of larger pools of data from subjects with BD and 
relatives also impedes investigations in common biological 
markers to identify BD and find targeted treatments.  
 
Further research concerning the promising genes will confirm 
their association with BD and indicate the respective next steps to 
take in accordance with the biological markers identified.  


