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Motivation and Aim: Autism spectrum disorder is a term used to describe a constellation 

of early-appearing social communication deficits and repetitive sensory–motor 

behaviours associated with a strong genetic component as well as other causes [1]. 

BTBR mice are known to model traits consistent with pathological behaviors in human 

autism [2]. We showed that in these mice expression of Cc2d1a gene encoding Freud-1 

in the hippocampus is increased. Cc2d1a gene independently regulates many 

intracellular signaling pathways. Cc2d1a gene has been shown to play an important role 

in brain development by regulating the differentiation and survival of neurons. 

Methods and Algorithms: Adeno-associated viral construct carrying pAAV SynH1-

2_shRNA Freud-1, providing a decrease in expression of Сс2d1a gene, were injected in 

hippocampus of BTBR strain mice, which are a generally recognized model of autistic-

like behavior. The effectiveness of the viral construct effect on behavior was assessed 

after treatment 6 weeks using the software for registration and computer analysis of 

behavior of laboratory animals, EthoStudio. 

Results: Testing in an elevated cruciform maze showed that mice injected with viral 

particles with the pAAV SynH1-2_shRNA Freud-1 plasmid spent less time in closed 

arms of the maze and more time in open ones compared to mice from the control group. 

The results of this test show that a decrease in the expression of the Cc2d1a gene leads 

to a decrease in anxiety in BTBR mice. The stereotypical behavior was assessed by the 

number of balls buried in the litter, and the level of social interaction was measured as 

the percentage of being in a cell with a mouse in a three-chamber social test. The results 

of these two tests did not show significant differences between the control and 

experimental groups. According to the results of testing in the Morris water maze, the 

introduction of the construct did not affect the spatio-temporal memory. 

Conclusion: Anxiety is one of the accompanying symptoms of autism. This problem is 

common among people with this disease, and the usage of anxiolytics helps the disease 

easier. Reduction the expression of the Cc2d1a gene in the hippocampus reduced anxiety 

in BTBR mice. 
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