Upregulation of a bile acid regulator by targeting regulatory RNAs
can enhance hepatic bile acid efflux in PBC ©2022
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PBC (Primary Biliary Cholangitis) is an autoimmune disease characterized by the
progressive destruction of bile duct cells, leading to accumulation of bile acids and
ultimately intrahepatic cholestasis. There is no cure for PBC, and 30-40% of patients will
not respond to the first line treatment, ursodeoxycholic acid (UDCA). Currently, the only 0 e e
approved second line therapy is obeticholic acid (OCA), which has demonstrated limited
efficacy and a poor tolerability profile. Therefore, there is significant unmet need for new Map regRNAs Identify RNA Hotspots Program for Druggability U G { . Labeled bile acid (d8-TCA) was
PBC therapeutics. We hypothesize that increasing the expression of a specific hepatic A T g ondstes o o D oot spiked into ASO-treated
bile acid regulator would enhance bile flow from the liver and restore enterohepatic upregulation hepatocyte cultures
circulation of bile acids in the context of PBC. -
CAMP4 has developed an RNA Actuating Platform (RAP™) that enables us to increase
gene expression by targeting regulatory RNAs (regRNAs) with antisense
oligonucleotides (ASOs). regRNAs are non-coding RNAs expressed from regulatory
regions of the genome, including enhancers and promoters. RAP™ utilizes Next
Generation Sequencing powered by proprietary machine learning technology to identify
and map novel regRNAs that act as rheostats to precisely control the transcription of
individual genes. ASOs which target the regRNAs are then designed and screened to
identify those that induce the desired effect on gene expression.

Here we describe the identification of a regulatory elements and the corresponding
regRNAs that control the bile acid regulator gene expression. We designed and screened Schematic diagram of RAP™Y stages
ASOs targeting regRNAs associated with this gene and discovered several that
specifically upregulate it in a dose-dependent manner across multiple primary donors.

To test active ASOs in a disease model, we identified the mouse regulatory elements and
regRNAs controlling the bile acid regulator gene expression and screened for ASOs that
upregulate it in mouse hepatocytes. We then assessed in vivo activity upregulation in the H—— 1
well-established ANIT-induced mouse model. We demonstrate a therapeutically relevant
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model. Likewise, a mouse-specific RNA Actuator can upregulate BA

regulator expression in a mouse model of PBC. These proof-of-concept studies serve
to validate the upregulation of this target gene as a potential treatment for PBC, and
may be more broadly applicable to other diseases which result in intrahepatic
cholestasis.
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regRNA: enhancer RNA (eRNA), promoter RNA (paRNA) , Naturally occurring antisense (NAT)
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