A cell based assay to identify small molecules
that stabilize mutant Clarin-1
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0 Introduction 0 Functional assay
Usher syndrome Il (USHIII) is characterised by progressive loss of vision and hearing. A high content cell based assay was developed that detects CLRN1 at the cell surface of HEK293 cells expressing
One of the prevalent forms of the disorder is caused by a single point mutation in the clarin-1 gene, which encodes for CLRN1N48K

the four transmembrane protein CLRN1. The replacement of the asparagine at position 48 with lysine prevents

glycosylation, which affects folding and trafficking of the CLRN1N* |eading to degradation in the proteasome. _ _ _—
Subsequent lack of expression at the cell surface has been shown to lead to degeneration of the mechanosensory hair i N T o W and ontbA D

cells of the inner ear.

No treatment is currently available to stop or slow the progression of USHIII. DAPI-stained nuclei o
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It was postulated that a small molecule that inhibits degradation of the mutant CLRN1N48 and restores trafficking to the | o | Washout ents with tent
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Replacement of the chlorine in position 4 with any moiety other than a halogen led to complete loss in activity, as did > D BF981 1.8 0.47
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Similarly, an aryl group at R3 was required. However, we discovered that there was scope for changes at R2 to
modulate physicohemical properties to improve solubility and ADME properties whilst maintaining potency.
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G Conclusion

0 Efficacy study

Median ABR thresholds in BF844 treated versus untreated Tg;KI/KI
mice at day 55

A model using mice expressing CLRN1 under 100 We have demonstrated a robust screening

control of the Atoh? gene enhancer on a = - o = approach, which led to the discovery and

CLRN1N48K hackground was produced A optimisation of a series of compounds.

Tg:KI/KI). = 10,000 fold BF844 showed statistically significant efficac

(Th?s mod)el closely mimicked the delayed-onset 'i% : impro"e?“e”t in @ mouse model of heari);g Igoss for CLRN1N‘¥8K

progressive hearing loss profile manifested by T y A + Control (W) USHIII.

Usher Il patients. 3 B = Untreated (Tg:KI/K) Mice treated with BF844 showed 1000-10000 . . .
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Hearing loss was measured at different 2

frequencies using auditory brainstem response ° : | 6 | » | Nature CHEMICAL BIOLOGY 2016 %
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