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INTRODUCTION
Transcriptionalchangesinducedby psychotropicdrugs
includemultiple on and off targets1, posingchallenges
to finding therapeutic-relevant mechanism(s). Risk
genes for bipolar disorder (BD) have been identified
from several genome-wide association studies2. By
comparingtranscriptionalchangesof BD risk genesin
with gene expression profiles of the medications,
potential molecular mediators of therapeutic effects
canbe identified to provide insightsinto the beneficial
mechanism(s)of BDdrugs.

OBJECTIVES
To evaluate the transcriptional perturbations playing
potential roles in the therapeutic efficacy of four
commonlyprescribedpsychotropicdrugsusedto treat
bipolardisorder.

METHODS

DISCUSSION
BD drugs may induce beneficial effects mainly via the
regulation of mitochondria and endoplasmicreticulum. BD is
suggestedas a disorder of biphasic mitochondrial energy
homeostasis4,5. The mitochondria and endoplasmicreticulum
crosstalkin the regulationof intracellularcalciumhomeostasis
andapoptosis,whichmight becompromisedin BD6.
Multiple BDrisk geneswere regulatedsimilarlyby multiple BD
drugs,suggestingcommontargets. SRPK2, upregulatedby BD
drugs, involveswith ubiquitin signallingwhich was suggested
downregulatedin BD7. Drug-induceddownregulationof CHDH,
an eQTLgeneof mitochondrialcholine dehydrogenase,might
reverseupregulatedexpressionin BD8.

RESULTS

CONCLUSION
This study offered insightson beneficial molecular effects of
current BD drugs using transcriptional and genome-wide
evidencefrom the diseaseand drug treatment, which can be
potentiallyutilisedasnoveltargetsfor BDdrugs.

REFERENCES & ACKNOWLEDGEMENTS
1. Zygmunt M, PiechotaM, Rodriguez ParkitnaJ, YƻǊƻǎǘȅƵǎƪƛM. Decoding the transcriptional programs activated by psychotropic drugs in the brain. Genes, Brain and Behavior. 2019;18(4):e12511.
2. AkkouhIA, Skrede{Σ IƻƭƳƎǊŜƴ !Σ Ŝǘ ŀƭΦ 9ȄǇƭƻǊƛƴƎ ƭƛǘƘƛǳƳΩǎ ǘǊŀƴǎŎǊƛǇǘƛƻƴŀƭ ƳŜŎƘŀƴƛǎƳǎ ƻŦ ŀŎǘƛƻƴ ƛƴ ōƛǇƻƭŀǊ ŘƛǎƻǊŘŜǊΥ ŀ Ƴǳƭǘƛ-step study. Neuropsychopharmacology. 2020;45(6):947-955.
3. AkulaN, Barb J, Jiang X, et al. RNA-sequencing of the brain transcriptome implicates dysregulation of neuroplasticity, circadian rhythms and GTPase binding in bipolar disorder. Molecular Psychiatry. 2014;19(11):1179-1185.
4. Bortolasci CC, SpoldingB, KidnapillaiS, et al. Effects of psychoactive drugs on cellular bioenergetic pathways. The World Journal of Biological Psychiatry. 2020:1-15.
5. Morris G, Walder K, McGee SL, et al. A model of the mitochondrial basis of bipolar disorder. Neuroscience & Biobehavioral Reviews. 2017;74:1-20.
6. Harrison PJ, Hall N, Mould A, Al-JuffaliN, TunbridgeEM. Cellular calcium in bipolar disorder: systematic review and meta-analysis. Molecular Psychiatry. 2021;26(8):4106-4116.
7. Ryan MM, LockstoneHE, Huffaker SJ, Wayland MT, Webster MJ, Bahn S. Gene expression analysis of bipolar disorder reveals downregulation of the ubiquitin cycle and alterations in synaptic genes. Molecular Psychiatry. 2006;11(10):965-978.
8. Chang H, Li L, Peng T, et al. Identification of a Bipolar Disorder Vulnerable Gene CHDH at 3p21.1. Molecular Neurobiology. 2017;54(7):5166-5176.

NT2-N cells4

(n=4/treatment, 24h)

Lamotrigine
Lithium

Quetiapine 
Valproate

Post-mortem brain3

(Dorsolateral prefrontal cortex)

(33 BD, 37 controls)

Microarray

Gene A Gene B Gene C

RNA-seq

Reversely regulated genes 
between drug and BD

Enrichment analysis

eQTLgene A

Disease
SNP

cis-eQTL

eQTLgene B

trans-eQTL

RT-qPCR confirmation

Top-ranked eQTLgenes

Integrated ranking score:
ÓÉÇÎÏÆÌÏÇ&# ÌÏÇ&# ÌÏÇ0ÖÁÌÕÅ

Genome-wide
association

to BD

Enriched biological processes of genes reversed by at least 2 drugs

Top 30 eQTL genes reversed by BD drugs

The inner ring has single Gene
Ontology (GO)terms or clusters
of similar GO terms from the
outer ring. Colour intensity
indicates the contribution of
each GO term within a cluster,
i.e. dark colours indicate a
stronger contribution. The most
significant term within each
clusterappearsin the legend.

Eachtile representsa ranking metric for the associatedgene and drug. The dashedbox
highlightsgeneswith statisticallysignificantevidenceof differential expressionreplicated in
RNA-seqand microarraydata (p-value< 0.05) of the BDpost-mortem brain geneexpression
profiles. Thered tiles indicatereversedtranscriptionaleffectsdue to the drug comparedwith
BD, implying these potentially representdrug-induced therapeutic effects. The top 2 eQTL
genes(SRPK2, CHDH)wereconfirmedwith RT-qPCRat multiple doses.

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

logFC: log fold change


