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INTRODUCTION
Transcriptional changes induced by psychotropic drugs
include multiple on and off targets1, posing challenges
to finding therapeutic-relevant mechanism(s). Risk
genes for bipolar disorder (BD) have been identified
from several genome-wide association studies2. By
comparing transcriptional changes of BD risk genes in
with gene expression profiles of the medications,
potential molecular mediators of therapeutic effects
can be identified to provide insights into the beneficial
mechanism(s) of BD drugs.

OBJECTIVES
To evaluate the transcriptional perturbations playing
potential roles in the therapeutic efficacy of four
commonly prescribed psychotropic drugs used to treat
bipolar disorder.

METHODS

DISCUSSION
BD drugs may induce beneficial effects mainly via the
regulation of mitochondria and endoplasmic reticulum. BD is
suggested as a disorder of biphasic mitochondrial energy
homeostasis4,5. The mitochondria and endoplasmic reticulum
crosstalk in the regulation of intracellular calcium homeostasis
and apoptosis, which might be compromised in BD6.
Multiple BD risk genes were regulated similarly by multiple BD
drugs, suggesting common targets. SRPK2, upregulated by BD
drugs, involves with ubiquitin signalling which was suggested
downregulated in BD7. Drug-induced downregulation of CHDH,
an eQTL gene of mitochondrial choline dehydrogenase, might
reverse upregulated expression in BD8.

RESULTS

CONCLUSION
This study offered insights on beneficial molecular effects of
current BD drugs using transcriptional and genome-wide
evidence from the disease and drug treatment, which can be
potentially utilised as novel targets for BD drugs.
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Each tile represents a ranking metric for the associated gene and drug. The dashed box
highlights genes with statistically significant evidence of differential expression replicated in
RNA-seq and microarray data (p-value < 0.05) of the BD post-mortem brain gene expression
profiles. The red tiles indicate reversed transcriptional effects due to the drug compared with
BD, implying these potentially represent drug-induced therapeutic effects. The top 2 eQTL
genes (SRPK2, CHDH) were confirmed with RT-qPCR at multiple doses.

SNP: single nucleotide polymorphism
eQTL: expression quantitative trait loci RT-qPCR: Real-time quantitative Polymerase Chain Reaction

logFC: log fold change


