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Objective - Currently-used antidepressants are not effective in everyone with depression; 
hence, the need to find novel therapeutic targets is urgent. Depression treatment and research 
is complicated because subjects respond differently even when exposed to similar chronic 
stress. Also, individuals respond differently to antidepressants. Hence, it seems plausible that 
there might be genetic factors at play. In this paper, the authors looked at a genetic process 
known as transcription.   

Transcription is the first step in gene expression, and is the process by which a segment 
of DNA is copied into RNA. The resulting RNA can be then used either as a blueprint for protein 
synthesis as it has all the necessary information, or can itself be the end product.  
Response of experimental animals to chronic stress (which can cause depression) can change 
transcription, and it has been shown that antidepressants can reverse this phenomenon. With 
this background in mind, the authors of this study explored transcriptional profiles in four parts of 
the brain that are critical for depressive behavior. Mice were subject to an experimental 
paradigm known as the chronic social defeat stress and RNA-sequencing was done to find 
differences in transcription in response to two antidepressants. The hope was that doing a 
comprehensive survey of the transcriptional profiles in response to existing antidepressants 
might give clues about their mechanism of action on a genetic level. Ultimately, this information 
could be used to find better and more effective therapies. The chronic social defeat stress 
model is widely used by researchers to study depression. After being subject to this model, 
animals can be divided into either being resistant to depression, or being susceptible. The 
authors wanted to learn the basis of resilience by studying the transcriptional profiles of mice 
that did not exhibit depressive behavior (i.e. the depression-resistant mice).   
 
Results – There were clear differences in the pattern of transcription between mice that showed 
depressive behavior after chronic social defeat stress vs. those that showed resilience. An 
advantage of this study was the discovery of candidates that hadn’t been previously thought to 
be important in depressive behavior. For example, genes known as Dkkl1 and Neurod2 were 
revealed to control depression susceptibility in structures of the brain known as the ventral 
hippocampus, and the nucleus accumbens.  
 
Interpretation – This study provides a first step and a resource for transcriptional changes in 
depression. The next step would be to select promising candidates out of this study, and 
perform targeted experiments on experimental animals. Ultimately, the goal is to provide leads 
for drugs that can be used in people with depression.   
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