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Identifying TRPV4 antagonists with
phenotypic screening from JUMP CP

Abstract

Our study on HMSN2C, a rare axonal neuropathy linked to TRPV4 gene mutations, utilized the JUMP CP dataset. Analysis
yielded 3612 hits, with 87 found in a drug repurposing library. Literature review revealed three promising TRPV4
antagonists within this subset, offering potential therapeutic options for HMSN2C.

Overview
HMSN2C - hereditary motor and sensory neuropathy type  The TRPV4 cation channel mediates calcium influx in
liC is a dominantly inherited axonal neuropathy with response to physical, chemical, and hormonal stimuli in
diaphragmatic and vocal cord paresis. ciliated epithelial cells®.
Known symptoms'? of HMSN2C include: It has various known functions:
® Muscle weakness ® Responds to changes in osmolarity.
® \ocal cordissues(paresis, hearse voice, stridor) ® Expressesin tissues exposed to changing osmotic

environments®.
® Sensoryloss
. ® Regulates AQP5 abundance in response to
® Respiratory problems hypotonic conditions®.

* Areflexia Results from animal studies suggest that TRPV4

®  Skeletal abnormalities antagonism has therapeutic potential in oedema, pain,
gastrointestinal disorders, and lung diseases such as
cough, bronchoconstriction, pulmonary hypertension, and
acute lung injury®.

Associated with various mutations in the TRPV4 gene.

Our approach
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Figure 1: Analysis pipeline spanning from data normalization to hit identification.
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Results

We calculated the distances between profiles of TRPV4 and all other compounds in the JUMP CP library. The hit
threshold was defined by calculating a gaussian distribution of DMSO points and determining the probability of being
smaller than the DMSO distribution. With our approach we were able to identify 3612 hits from the JUMP CP library with
probability of being equal to DMSO 0.05 or less. Among these were 87 compounds from drug repurposing hub library’.

Then we conducted a literature review, revealing that certain
compounds demonstrated promising potential as TRPV4
antagonists based on findings in existing literature.

GSKO0660 is identified as a PPARS antagonist, with both PPARS
and TRPV4 implicated in maintaining keratinocyte integrity. The
authors describe the sequential regulation of
TRPV4—PPARS—AMPK, however, the specific impact of GSKO660 |
on TRPV4 remains a subject for further investigation®. We
identified an enrichment of PPARS antagonists among the hits
from the drug repurposing library with the odds ratio of 188:1.

Spermine is identified as a TRPV4 inhibitor®™. This inhibition is

concentration- and voltage-dependent, reaching its maximum

around the reversal potential, introducing a dynamic regulatory 0 25 50 75 100 125 150 175 200
. . . . . R Distance from TRPV4

mechanism in excitable membranes during action potentials’.

Figure 2: Distances from the gene of interest - TRPV4 (at 0) to all

. . . s compounds from JUMP-CP dataset. Only distances less than 200 are

Meclofenamic a(fld hafs Peen established as a potent inhibitor of plotted. Blue color represents compounds, orange color represents

TRPV4. Notably, it exhibits a broader effect beyond TRPV4, also DMSO0 (negative control), dashed red lines represent the 0.05

impacting other TRP channels. A separate study sheds light on probability thresholds of gaussian distribution of DMSO. The plot is
i . LT one-dimensional with applied jitter in the vertical axis.

mefenamic acid, a closely related compound, showcasing its

selective inhibition of TRPM3-mediated calcium entry™.

Conclusion

Several compounds in our dataset exhibit connections to TRPV4-related actions, such as calcium transport. Most of these
compounds have not been previously described as TRPV4 modulators. Despite lacking specific identification, their
potential impact on TRPV4-related processes suggests a broader range of compound-TRPV4 associations, warranting
further investigation for novel insights into their roles in cellular activities linked to TRPV4.

Summary

- The JUMP CP dataset was utilized to identify compounds with potential antagonistic efficacy against TRPV4,
the mutation of which causes HMSN2C, a rare neuropathy.

The batch effect correction applied to multiple sources of datasets exhibited very good performance.
The analysis pipeline was based on calculating the distances between profiles. This resulted in 3612 hits
identified as compounds with smaller distance to TRPV4 knockdown than negative control.

Hits were cross-referenced with a drug repurposing library, revealing 87 compounds.

Further literature review identified three promising TRPV4 antagonists.
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