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Our Discovery : A Novel Therapeutic for Diabetes and Metabolic Diseases

CELA2A is a digestive enzyme that we found is circulating as a proenzyme (enzymatically inactive) in 
blood
1) enhances glucose-dependent insulin secretion
2) directly protects pancreatic islets
3) Enhances insulin sensitivity
3) systemically reduces inflammation.

Key Roles of CELA2A

A modified, long-lasting, 
catalytically inactive analogue of 
of human pancreatic 
chymotrypsin like-elastase, 
“CELA2A” 

CELA2A molecule

Scientifically Proven Advantages of the Therapy
 Genetically validated: loss-of-function mutations in the CELA2A 

gene in humans directly cause diabetes(Nat Genet 2019)

In Families:
• Characterized by MI/CAD in 

<30 y age
• Type 2 Diabetes
• Obesity
• Extreme plasma TG Levels
• Hypertension
• Elevated Plasma Insulin

D121N
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Physiologic and safe: A natural protein that rises in blood 
after food intake in parallel to insulin. 

It only works when blood glucose levels are high



Loss of Cela2a leads to a marked loss of pancreatic islets, which is fully rescued by 
Cela2a replacement.

• Its loss causes reduced islet size and number

• Fully rescued by its replacement

WT KO

Head

Tail
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It addresses a root cause: Current diabetes therapies 
do not stop underlying destruction of pancreatic islets

Type 2 Diabetes affects >460 million adults globally

GLP-1 RA’s control glucose, but do not stop underlying 
destruction of pancreatic islets. 

There is no approved therapy that halts or reverses 
this loss.

Atkinson, M, Diabetologia 2020
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The advantages of the modified Protein

 Protects the islet structure and number better 
than native protein

 Improves insulin sensitivity and requirement for 
insulin

 Suppresses pancreatic and systemic 
inflammation

 Shows promising effects on reducing body 
weight and plasma lipids

M1 macrophage
markersInsulin Merged 

CTL 

WT

D121N

Analog 1

Human Diabetic Islet

Analog 2
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Insights from 15 years of CELA2A research: MOA

Insuli
n

Human CELA2A analog

PAR2

ERK

β-arrestin-
engagement

Macrophages 

CELA2A-analog

-NFkB
-ERK

Pancreas

PAR2 

Survival

inflammation 

M2-Macrophages 

 Our CELA2A analogs are the first PAR2-
biased agonist, which blocks pro-
inflammatory macrophages, while activating 
insulin-secreting pathways.

 They are resistant to plasma proteases and 
catalytically remain largely inactive

 They have a longer half-life time
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Why Now: CELA2A analogs that are optimized for Diabetes 

Type 2 Diabetes
(Type 1 Diabetes potential)

Current and Emerging Treatment

• GLP-1 agonist
• Beta Cell 

Replacement
• Gene Editing

Yale: CELA2A 
Analogue 

Islet Cell Protection

Inflammation Reduction

Combinatory Treatment

Potential Curative

Completed
 Discovered that loss-of-function 

mutations in CELA2A cause diabetes 
in humans

 Defined the physiological role of 
CELA2A using in vivo genetic knockout 
models and human disease studies

 Elucidated the disease pathway and 
demonstrated CELA2A’s protective 
function in pancreatic islets

 Generated protease resistant analogs
 Identified its receptor PAR2, and its 

differential activation in macrophages 
vs. pancreatic islets

Foundational Intellectual Property: 
Provisional patent filed

X

X
X
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Have the genetic proof, an understood mechanism, potent and safe analogs, and a clear clinical development path. 

Blavatnik Development Award Milestones ($300K)

Peptide Synthesis 
and 

Modifications, 
Including Fc 

Conjugation and 
lipidation

Conduct systemic toxicology studies in rats (similar 
islet structure, sequence conservation,  no adverse 

effects seen in mice)

Manufacturability
• Scalability
• Purity
• Stability

Path to Translation
• Secure fund for 

initial human trials
• Pharma 

partnerships

Month 1-5 Month 8-18 FutureMonth 5-8

Dose & 
Duration ($50K)

Define 
potency and 
duration of 
action to 

determine 
optimal 
dosing 

frequency in 
vivo

conduct efficacy studies in a second, robust model of 
diabetes

Safety & Toxicity ($100K)

in vivo efficacy ($100K)Peptide Synthesis
($50K)

• CELA2A analogs are first-in-class therapy designed to preserve beta-cell function and halt disease progression.
• Have the genetic proof, an understood mechanism, potent and safe analogs, and a clear clinical development path. 
• Seeking strategic partnerships to scale-up manufacturing and advance this promising therapeutic into clinical trials.  

In Summary:
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