\

Prof. Joseph Buxbaum

SF7EE £5010 NCNPEEE I+ —
International Seminar

From Gene Discovery to
Therapeutics in Profound Autism

Autism spectrum disorder (ASD) is highly genetic, with many dominant,
haploinsufficient risk genes. This creates opportunities for precision medicine
that upregulates wild-type protein from the intact allele. Small molecules that
interact with RNA (SMIRNASs) offer an oral, titratable, immune-sparing, and
scalable platform. Because 3'UTRs regulate translation and mRNA stability
via RNA-binding proteins and structural elements, we examined them as
targets to boost expression in haploinsufficient states. Thermodynamically
stable 3'UTR structures were found in most dominant ASD genes and appear
amenable to small-molecule binding. Library screening and counter-screening
yielded selective hits for top genes (e.g., ADNP, SHANK3, FOXP1, DDX3X).
For several targets, leads increased endogenous protein in a dose-dependent
manner in transformed cells and induced human neurons. Similarity searches
produced active analogs, enabling preliminary SAR and a Chem-CLIP probe
for target engagement. These data support 3'UTR-targeting SMIRNAs as a
complementary alternative to ASOs and gene therapy, addressing dosage
“Goldilocks” constraints across many ASD risk genes.
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