
Research into the genetics of schizophrenia using bioinformatics methods 

This study addresses the problem of describing and analyzing the molecular mechanisms of schizophrenia, as well as compiling gene 

networks and ontologies using available databases and scientific publications.  

Hypothesis is that the positive, negative and cognitive symptoms of schizophrenia are reduced to common metabolic pathways, so it 

can be possible to create drugs that can eliminate the general primary symptoms of the disease, in contrast to the antipsychotic drugs 

already available.  

The aim of the research is to create, using gene networks and ontologies, a meta-analysis of the genetics of schizophrenia that can be 

used for further molecular studies of the disease and developement of the more effective drugs.  

Materials and methods:  

• Obtaining gene lists from OMIM (Online Mendelian Inheritance in Man) and Genecards; 

• Obtaining gene ontologies from PANTHER; 

• Reconstruction of gene networks in STRING; 

• Obtaining theoretical information from scientific publications and special literature.  

Tasks set in the research:  

• Obtain lists of genes associated with schizophrenia; 

• Create gene ontologies based on lists; 

• Reconstruct the most accurate gene networks representing the evolutionary relationships of genes and the interactions of the 

proteins they encode; 

• Study the metabolic processes that determine the manifestations of the disorder; 

• Analyze their correlation with protein-protein interactions by clustering gene networks; 

• Analyze the information received in the context of existing studies.  

Considering the data obtained:  

As a result of a clinical study of pheniclidine in the context of the similarity of the effects on the body of psychoactive substances and 

psychotic conditions in schizophrenia, it was found that when the serotonin 5-HT2A receptor is knocked out, as well as when the 

mGluR2 receptor, which modulates 5-HT2A activity, is activated by the corresponding agonists, it is facilitated as positive, and 

negative symptoms of schizophrenia. Since mGluR2 can mediate potentiation of NMDAR as well, uts agonists might be able to have 

a beneficial effect on the balance of long-term synoptic potentiation and depression, and also neurogenesis. Thereby, some important 

cognitive symptoms are alleviated.  

Interestingly, there is abnormally more D2 dopamine receptor monomers in patients with schizophrenia than there usually is, the total 

number being the same. Under certain conditions, an increase in dopamine binding can be observed with an increase in the amount of 

D2 monomersand, and that is how abnormal levels of dopamine in patients can be explained. Being able to enhance NMDA receptor 

functions, mGluR2 agonists could also help to decrease positive symptoms dependant on dopamine binding, assuming that a 

deficiency in NMDAR function increases the activity of dopamine receptors (D1, D2) in the prefrontal cortex.  

Thus, the hypothesis is presumably confirmed.   


