Using PathFX to Find Novel Drug Pathways to Treat

Schizophrenia, Bipolar Disorder, and Major Depressive

Disorder/Unipolar Depression
Nico Matthew Valencia® 2and Jennifer L. Wilson, Ph.D? et QCBIO

1 College of Natural & Applied Sciences, University of Guam GUAM
LAB FOR UNDERSTANDING OF . . . .
NETWORK EEFECTS 2 BIG Summer Program, Institute for Quantitative and Computational Biosciences, UCLA UNIBETSEDAT GUAHAN

3 Department of Bioengineering, UCLA

LUNE

Abstract Method Results

Schizophrenia (SCZ), Bipolar Disorder (BPD), Major Depressive Disorder

(MDD)/Unipolar Disorder (UD) are commonly comorbid diseases, though 1 Generate PathFX networks for all approved drugs - Figure IV. Network diagram
R L . ! r e G \\ o i for dihydromorphine
they are often treated individually. Combination treatments increase the | — o . N\ .\ SCON—— .
chance of adverse reactions, begetting the need for single-drugs or lower 2 Assessment of PathFX predictions for four psychiatric diseases S T (DB(.)1565’ orange triangle),
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associations to multiple psychiatric diseases and identified shared 4 Literature review of PathFX predictions : J

rectangles), and

1 downstream proteins (grey
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Dihydromorphine is an
analgesic primarily used for
moderate to severe pain

proteins in these predictions. We discovered several shared proteins
GNB1, POMC, SSTR5, APP, OXT, GRM5, HCRT, NPY, CHRM3, and
SST and literature support for their connection to disease. Resu Its
Previous literature has found POMC, GRM5, SST, PDYN, CNR2, and
NPY to be associated with these phenotypes. By assessing shared

pathways we predicted several single-drug options for comorbid D e A e W Phenoypes relief and in this instance
psychiatric treatments, but we require further assessment to validate . .
N associated with all four
these predictions as treatments.
phenotypes.
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Many psychiatric disorders express with polygenicity

* Patients with the same disease often have alterations in distinct genes Psychiatric disorders shown
* Due to the complex nature of these traits, one way to understand them 0- W express polygenicity.
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Conclusion

* Network analysis via PathFX has revealed common genes and
proteins for SCZ, BPD, and MDD/UD.

* Novel drugs to treat these disorders has been found (e.g.,

dihydromorphine).

Further experimental tests and analyses are required to

understand these pathways and how they could then be applied to

treating patients.
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Fig I. PathFX Workflow

All drugs were modeled using
PathFX (Wilson et al, 2018).
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