
• Npas4 deficient or WT mice were tested within 

3 different age groups: early life, adolescence, 

and adulthood

• These mice were tested for sociability, however 

other tests were used to eliminate possible 

confounding variables such as olfactory test for 

scent

• An early social isolation model was used to 

disrupt social development of experimental 

mice

• 3 cohorts of SI and control mice were used: one 

testing SI at different ages (PND PD 22 and 

35), the second testing for how long Npas4 

expression changes after juvenile SI, and lastly 

testing whether social deficits can be rescued 

via overexpression of Npas4

• Molecular Assays were done by dissecting 

brains from the mice and extracting  their 

prefrontal cortex, which was used for RT-PCR 

to determine levels of certain molecular markers 

such as Npas4

Left to Right: A) Npas4 deficient mice show a significant decrease in sociability from early life to adulthood, which is the opposite trend 

seen in WT mice whose sociability increases from young life to adulthood. B) There are no significant differences in olfactory when 

comparing Npas4 deficient mice to WT mice. C) There is no significant difference in marbles buried between both genotypes. D) SI 22 

mice were observed to be significantly more social during sociability tests when compared to grouphoused mice as well as SI 35 mice.    

E) SI 22 mice showed slightly higher social function than grouphoused mice, but not at a significant level. F) Mice that have been socially 

isolated since PND 22 showed significantly lower levels of Npas4 compared to both grouphoused mice as well as mice isolated since PND 

35. G) Npas4 levels in mice isolated since PND 22 increase for a week after social isolation, then see a sharp decrease in levels until 2 

weeks after. Npas4 levels at this 2-week point are also significantly lower in socially isolated mice than grouphoused mice. 
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• Adolescence is a critical period for social 

development requiring interaction with others. 

Isolation during this time therefore disrupts 

social development leading to behavioral 

deficits later on in adulthood1

• Adolescence is marked by significant 

reorganization of the brain. Specifically, the 

development of the GABAergic system within 

the prefrontal cortex of the brain parallels 

adolescent social development2

• The molecular mechanisms responsible for this 

development of the prefrontal GABA system 

and resulting social maturation is currently 

unknown. 

• The transcription factor Npas4 may play a role 

in these mechanisms however, as recent 

studies have suggested that it contributes to the 

GABA system by maintaining the regulation of 

inhibitory synapses3.

• Studies have even shown that Npas4 can 

potentially impact social behaviors4.

• If Npas4 deficiency is observed to disrupt social 

development, it may provide evidence on its 

role in the development of the prefrontal GABA 

system

• This would provide significant information on 

neuropsychiatric disorders that are marked by 

deficits in social development like anxiety, 

depression, and schizophrenia
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Introduction Methods

The objective of this project is to evaluate the 

impact that Npas4 has on the development of the 

inhibitory GABAergic system within the prefrontal 

cortex during the critical adolescent period, and

highlight how this neuronal disruption causes social 

and behavioral deficits in adulthood.

Objective

Discussion
• Npas4 deficiency has an observable negative 

impact on social development throughout 

adulthood

• No confounding variables significantly impacted 

the sociability of the Npas4 deficient mice

• Social isolation of mice during critical juvenile 

periods led to reduced Npas4 expression when 

compared to grouphoused mice and SI 35 mice

• The next step in the project is to assess 

whether the overexpression of Npas4 in mice 

that have been socially isolated can rescue their 

social deficits.
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