Targeting regulatory RNAs with antisense oligonucleotides enables
potentially therapeutically relevant upregulation of gene expression C /\ M P 1 ®
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B Using Capture-seq to catalog regRNA species in cells CMP-002 ASO treatment upregulates re gRNA/mRNA

Transcription of long noncoding regulatory RNAs (regRNAs), including Capture-seq identifies full length regRNA species (both polyA+ and polyA-) CMP-002 upregulates SYNGAP1 levels in SK-N-AS cells and neurons
enhancer RNAs (eRNAs) and promoter associated RNAs (paRNAs), is a - Capture-seq provides improved transcript coverage relative to PRO-seq - Dose-responsive upregulation observed in the neuroblastoma cell line, SK-N-AS
universal feature of active gene expression, yet their therapeutic potential - Polyadenylated regRNAs are longer than non-polyadenylated regRNAs - Concordant upregulation of SYNGAP1 mRNA/regRNA at 16h post treatment

- regRNAs (+/-PolyA) are produced from enhancer and promoter regions - Dose-responsive upregulation observed in WT iPSC-derived neurons
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antisense oligonucleotides (ASOs) can selectively increase gene transcription in - o PolyA regRNAS . Non-polyA regRNAs
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. . . edian =1, nt Median =906 nt
expression. To identify regRNAs, we have developed regRNA Capture-seq, a o o

-
-

o
co

4

mean signal
o
3]

100 gaso| [l 3 500

high throughput profiling method that maps regRNAs with high sensitivity. This 0'4_ 75 gm it gm
approach was applied to primary human hepatocytes to identify thousands of - - " ""m WHMWWWMW S ., 25- < - regRNA
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Mechanistic studies revealed that CMP-002 treatment enhances transcription i " . I | - S 20 SYNEADT cationt muteton: K118EX
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Mechanistic characterization of CMP-002

Characteristics of SYNGAP1-related disorder

Background

Regulatory RNAs (regRNAs) are a broad class of cis-acting noncoding RNAs SYNGAP1 is a haploinsufficiency with patients in need of therapy CMP-002 treatment increases transcription of SYNGAP1 mRNA and regRNA
- - SYNGAP1 encodes SynGAP, a Ras/Rap GTPase-activating protein that regulates - CMP-002 increases nascent and steady-state levels of SYNGAPT mRNA/regRNA
Genomic Enhancer intracellular signaling pathways, AMPA-type glutamate receptor (AMPAR) - CMP-002 increases RNA polymerase Il binding at the SYNGAP1 promoter
i trafficking, dendritic spine morphology, and synaptic plasticity . :
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Cataloging regRNAs using Capture-seq

Identifying regRNAs transcribed from 2,000 enhancers in human hepatocytes Capture of SYNGAP1 regRNA in human neuronal cells and brain tissue

- Regulatory regions were stratified into 4 subgroups based on level of PRO-seq signal %_E
- Designed four sets of ~31,000 biotinylated RNA probes for each of the 4 subgroups . SYNGAP! mm - regRNA Capture-seq

- Long-read sequencing was utilized to capture full-length regRNA species \j—
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