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Regulatory RNAs (RegRNAs) play a central role 
in the regulation of transcription for all genes
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SYNGAP1-Related Disorders is a 
Neurodevelopmental Disorder with Epilepsy 

Caused by SYNGAP1 Haploinsufficiency
• Haploinsufficiency of SYNGAP1 resulting from truncating or loss of function mutations 
causes SYNGAP1-related disorders (SRD).

• SRD patients present with complex symptoms, including developmental delay, 
intellectual disability, epilepsy, severe behavioral problems, sleep problems, motor 
abnormalities and impaired communication. 
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CMP-002 binds to SYNGAP1 regRNA to 
increase SYNGAP1 expression and 

potentially normalize synaptic function
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• The therapeutic strategy is to restore SynGAP levels to normalize synaptic function 
and alleviate symptoms associated with SRD. 
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Identification of SYNGAP1 Regulatory RNAs  

Signal tracks for multiple genomic analyses, 
including ATAC-seq, PRO-seq, and regRNA 
Capture-seq.

• An integrative genomics and machine learning approach 
was used to identify regRNAs.
 
• Candidate regRNAs were then experimentally validated 
and sequence-characterized using affinity capture followed 
by sequencing (Capture-seq). 

• This strategy was applied across neuronal cell types and 
brain tissues to identify SYNGAP1-associated regRNAs.

Upregulation of SYNGAP1 in patient iPSC-
derived neurons by targeting SYNGAP1 regRNA  

Targeting SYNGAP1 regRNA increases 
transcriptional machinery and nascent 

transcription 

Chromatin immunoprecipitation of RNA Pol II followed 
by qPCR.Values are normalized to NTC-ASO. A, B and C 
represent distinct regions surrounding SYNGAP1 promoter. 
Statistics: 2-way ANOVA (**, p <0.01)
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Increased RNA Pol II occupancy at the 
SYNGAP1 promoter following 

CMP-002 treatment
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Increased total and nascent 
SYNGAP1 RNA following 

CMP-002 treatment
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screened in cell lines and active hits were further 
optimized for potency.
•Treatment of patient iPSC-derived neurons 
carrying a heterozygous SYNGAP1 (K1185X) 
restored SYNGAP1 expression towards wild-type 
levels.

 

Familial Control SYNGAP Patient

NTC-ASO NTC-ASO CMP-002

Values are normalized to NTC-ASO.
Statistics: One-way ANOVA (*, p<0.05; 
**, p <0.01)

Values are normalized to familialhealthy control.
NTC-ASO: Non-targeting control ASO
Statistics: One-way ANOVA (***, p <0.001)

Repeat intrathecal CMP-002 dosing produces 
dose-linear brain exposure and SynGAP protein 

increases in key brain regions in monkey  
IT IT IT Terminal Protein

mRNA
ASO

C
M

P
-0

02
 (μ

g/
g)

20

40

60

80

100

Fron
tal

 co
rte

x
Te

mpo
ral

 co
rte

x
Pari

eta
l c

ort
ex

Moto
r c

ort
ex

Occ
ipi

tal
 co

rte
x

Hipp
oc

am
pu

s
Sub

sta
nti

a n
igr

a
Cau

da
te

Puta
men

Hyp
oth

ala
mus

Dose-linear increases of CMP-002 levels across brain regions after repeat IT dosing
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Intrathecal CMP-002 administration increased SynGAP protein in key brain regions

Frontal Cortex Hippocampus Occipital Cortex Motor Cortex
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Statistics: One-way ANOVA. *, p<0.05; **, p<0.01; ***, p,0.001; ****, p<0.0001
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• Identified a regulatory RNA that modulates SYNGAP1 expression.
• Discovered an ASO that targets this regRNA to increase SYNGAP1 expression in patient 
iPSC-derived neurons, humanized SYNGAP1 haploinsufficient mice and non-human 
primate brain.
• Demonstrated improvement across multiple behavioral phenotypes in SYNGAP1 
haploinsufficient mice following ASO treatment. 
• GLP toxicity studies initiated in 3Q2025 with anticipated global Phase 1/2 as early as 
2H2026.
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CMP-002 Restores SynGAP Levels in Humanized 
Mouse Model Haploinsufficient for SynGAP
ICV

PND21 PND35

Terminal
Protein

CMP-002 Rescues Functional Defects in 
Humanized SYNGAP1 Haploinsufficient Mice 
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Homozygous 
Mouse

Haploinsufficient 
Mouse

aCSF Low Mid High
aCSF= Artificial CSF; Statistics: One-way ANOVA.***, 
p,0.001; ****, p<0.0001

Mouse Strain: (SYNGAP1-ZBTB9)Bpro/Mmjax obtained from 
MMRC (originally deposited by Benjamin Prosser, UPenn) 
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Homozygous Mouse
No copies of mouse Syngap1
Two copies of Human SYNGAP1

Haploinsufficient Mouse
No copies of mouse Syngap1
Single copy of Human SYNGAP1
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