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“We Aim to Cure” by addressing validated targets with breakthrough                                     
covalent chemistry in proprietary combinations

Biomea – Development Principles

Validated Targets 
For Covalent 

Inhibition

Biology

Chemistry

Breakthrough 
Covalent 

Chemistry

Chemistry

Proprietary 
Combinations

Medicine

Drugs pursuing Validated Disease Targets have a ~2x 
higher likelihood of approval than molecules pursuing 
a new mechanism of action
Sources: Nelson et al. (2015) Nat Genet.; Thomas et al. (2016) BIO; In a Landscape of 'Me Too' 
Drug Development, What Spurs Radical Innovation? HBS Weekly Review (Jun 2018)

Validated 
Targets

Covalent 
Inhibitors

Proprietary 
Combinations

Combination Therapy with non-overlapping 
resistance mechanisms results in more durable 
responses and better outcomes
Sources: Palmer et al. (2019) eLife; Mokhtari et al. (2017) Oncotarget

Covalent Small Molecule Inhibitors provide deep 
target inactivation and a wider therapeutic window, 
allowing for longer duration on therapy
Sources: Singh et al. (2011) Nature Reviews Drug Discovery; Cheng et al. (2020) Journal of 
Hematology & Oncology; Strelow (2017) SLAS Discovery; Kalgutkar & Dalvie (2012) Expert Opin. 
Drug Discov.;



MENIN

SMAD3

MLL1

Activation of beta cell 
growth repressive genes

Repression of beta cell 
growth promoting genes

JunD
NF-ƘB

HDAC1/3

PRMT5

SIRT1

Nucleus
Menin is a scaffold protein with multiple functions, including the 
regulation of gene transcription and cellular signaling

Suppression of beta cell 
proliferation

MENIN

Menin’s role in beta cell proliferation and glucose homeostasis
Menin’s role in nuclear complexes regulate beta cell proliferation



Menin is downregulated by prolactin during 
pregnancy allowing for beta cell replication and 
prevention of gestational diabetes

• In 2007, Stanford University researchers found that 
menin regulated adaptive islet growth in pregnant mice 

• Prolactin, a hormonal regulator of pregnancy, 
repressed beta cell menin levels and stimulated beta 
cell proliferation

Karnik SK, et al. Science. 2007;318:806-809
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Icovamenib: A potent and selective oral covalent menin inhibitor

Icovamenib

Inactivation of beta cell 
growth repressive genes

Beta cell proliferation

Activation of beta cell 
growth promoting genes

Beta cell proliferationBeta cell proliferation

Preclinical Evidence:
• Short-term icovamenib treatment in 

diabetic rat models (ZDF and STZ)
• Result: Durable glycemic control 

observed1,2

Clinical Evidence:
• 4-week daily icovamenib treatment

- Improved glycemic control at 
Week 26 (22 wks post-treatment)

- Generally safe and well-tolerated3

1.Butler T. et al. Diabetes. 2022; 71 (Supplement_1): 851–P 
2.Somanath P. et al. Diabetes. 2022; 71 (Supplement_1): 113–LB
3.Abitbol A, et al. (ATTD 2024, March 6, 2024)



Our product pipeline includes diabetes and obesity

Icovamenib

Icovamenib



Oral Small Molecule Well-Tolerated Profile 
To Date

Disease-Modifying Potential 
Addressing the Root Cause of Diabetes

Short-Treatment 
Duration

Complementary Agent 
to Available Diabetes 

Therapies

Icovamenib: First-in-Class Agent with a Differentiated Profile 

Broad Application Across Persons with Diabetes

Durable Glycemic Control

Icovamenib – An investigational agent focusing on beta cell health



1. American Diabetes Association. 2. Classification and diagnosis of diabetes: Standards of Medical Care in Diabetes—2019. Diabetes Care 2019;42(Suppl. 1):S13–S28
2. Ahlqvist E, et al. Diabetes 2020;69:2086–2093
3. Ahlqvist E, et al. Lancet Diabetes Endocrinol. 2018;6:361-369
4. Zaghlool SB, et al. Nat Commun. 2022;13:7121

“While diabetes is diagnosed on the basis of a single metabolite, glucose, 
hyperglycemia can arise due to multiple complex etiological processes 
that can vary between individuals.”1,2

SAID = Severe Autoimmune Diabetes

SIDD = Severe Insulin-Deficient Diabetes

SIRD = Severe Insulin-Resistant Diabetes

MOD = Mild Obesity-Related Diabetes

MARD = Mild Age-Related Diabetes



Alice YY Cheng, MD, FRCPC
      @AliceYYCheng

One Size Does Not Fit All: 
Subtypes of Type 2 Diabetes
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Natural history of type 2 diabetes

DeFronzo RA. Diabetes. 2009;58(4):773-795.



Pancreatic
Drug or chemical

Ahlqvist E et al. Diabetes 2020;69:2086-93.





Deutsch AJ et al Diabetologia 2022;65:1758-69.

Not that simple … lots of overlap

LADA: latent autoimmune diabetes of adult; KPD: ketosis prone diabetes



Heterogeneity in Type 2 diabetes



• Anti-GAD antibodies
• Age at diagnosis
• BMI
• A1c
• Beta-cell function (HOMA2-B)*
• Insulin resistance (HOMA2-IR)*

1. Severe autoimmune diabetes
2. Severe insulin-deficient diabetes
3. Severe insulin-resistant diabetes
4. Mild obesity-related diabetes
5. Mild age-related diabetes

* Require measurement of fasting glucose, C-peptide, fasting insulin

Ahlqvist E et al. Lancet Diab Endocrinol 2018:6:361-69.



Ahlqvist E et al. Lancet Diab Endocrinol 2018:6:361-69.
Ahlqvist E et al. Diabetes 2020;69:2086-93

Based on Swedish ANDIS cohort

ANDIS: All New Diabetics in Scania



Diabetes subtype impact treatment and prognosis
Time to insulin Time to CKD Time to 

coronary eventSAID
SIDD
SIRD
MOD
MARD

SAID Severe autoimmune diabetes; SIDD Severe insulin deficient diabetes; SIRD Severe insulin 
resistance diabetes;  MOD mild obesity related diabetes; MARD mild age related diabetes Ahlqvist E et al. Lancet Diab Endocrinol 2018:6:361-69.





EMR data from tertiary hospital in Beijing, China (2000-
2022).   n= 2652 people with T2D 

18%

19%

25%

38%

CKD

Retinopathy

Wang JY et al. Diab Res Clin Pract 2024 Nov;217:111872.



Herder C, Roden M. Diabetologia 2022;65:1770-81.



Diabetes 
Management 
Based on the 

Phenotype and 
Stage of the 

Disease: An Expert 
Proposal from the 
AGORA Diabetes 

Collaborative 
Group 

Gomez-Peralta F et al. J Clin Med 2024 Aug 16;13:4839.
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Gomez-Peralta F et al. J Clin Med 2024 Aug 16;13:4839.



• 50 Centers, N=19,084 T2D
• Age at diagnosis, body mass index, waist 

circumference, HbA1c, serum TG, serum 
HDL-C, fasting and stimulated C-peptide 

• Unlike Scandinavia, there 
was no mild obesity-related 
diabetes (MARD”

• Reduced levels of insulin 
prominent feature even in 
the insulin resistant group

Anjana RM, et al. BMJ Open Diab Res Care 2020;8:e001506. 
Anjana RM, et al. Journal of the Association of Physicians of India. 2021;68:58-61



Makkar BM, et al. Int J Diab Develop Countries 22;42(Suppl 1): S1-S143.







Chan JC et al. J Transl Genet Genom 2024;8:13-34.



GLP-1 receptor 
agonist

Insulin

Insulin 
secretatogue

SGLT2 inhibitor

Metformin?

Thiazolidinedione

GLP-1 receptor 
agonist

Metformin

Alpha-
glucosidase 

inhibitor

Defronzo RA. Diabetes 2009;58(4):773-95.
Abdul-Ghani et al. Diabetes Care 2017;40:1121-1127.

GLP-1 receptor 
agonist

DPP4 inhibitorsDPP4 inhibitors

GLP-1 receptor agonist
DPP4 inhibitors



Natural history of type 2 diabetes

DeFronzo RA. Diabetes. 2009;58(4):773-795.



Menin Inhibition and Beta-Cell Biology

Rohit N. Kulkarni, MD, PhD
Joslin Diabetes Center
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β-Cell Mass

β-Cell Replication

β-Cell Size

Pregnancy

Pregnancy

Pregnancy

Beta Cell Compensation in Physiological and Pathophysiological States in Mammals

Normal Beta Cell Biology
• 97% of the human beta cell pool is established by age 20

• Beta cell lifespan in humans is >20-30 yrs

• Many (but not all) beta cells remain postmitotic for their lifetime
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= Islet alpha-cell

 = Islet beta-cell

 = Islet beta-cell 
containing IAPP 
oligomers

= Islet delta-cell

= Enlarged islet 
alpha-cell

= Extracellular 
amyloid plaque

*Int. J. Mol. Sci. 2016, 17, 744; doi:10.3390/ijms17050744`

Type 1 and 2 Diabetes Progression Results in Ongoing Beta Cell Loss

= Islet alpha-cell

 = Islet beta-cell

 = Islet beta-cell 
containing IAPP 
oligomers

Healthy Individual Type 2 Diabetic
Pancreatic Islet

= Islet delta-cell

= Enlarged islet alpha-cell

= Extracellular amyloid 
plaque

• Beta cell mass is decreased by >50%  
at diagnosis in patients with T2D

• Beta cell mass is decreased >90% at 
diagnosis in patients with T1D

• Glucose remains uncontrolled and 
beta cell function & number 
continue to deteriorate in both T1D 
(autoimmune destruction) and T2D 
(glucolipotoxicity)

• Standard-of-Care agents do not 
address the depleted pool of beta 
cells – the root cause of diabetes
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The Goal for icovamenib is to Improve Glycemic Control without Continuous Medication

Biomea’s covalent menin 
inhibitor, icovamenib, is 
designed to increase the beta 
cell mass and function, 
increasing insulin production 
to achieve glycemic control - 
without the need for  
continuous medication

Proposed effect of icovamenib

Proposed effect of icovamenib
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What Prevents Many Obese Individuals (with Insulin Resistance) from Developing T2D?
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Βeta Cells Adapt to the Metabolic Demands in Pregnancy

“We conclude that during pregnancy, placental 
hormones act through the prolactin receptor to 
increase beta cell mass by up regulating beta cell 
proliferation by engaging Jak2, Akt, menin/p18, 
and p21.”
Hughs et al. Endocrinology, March 2011, 152(3):847–855

“This quantitative morphological study 
shows a marked enlargement of the islets 
of Langerhans in pregnant women.”
F. A. Van Assche et al. British Jornal of Obstetrics and 
Gynaecology, 1978 November

Butler et al. Diabetologia. 2010
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Sources: Yang et al. (2010) Deletion of theMen1Gene Prevents Streptozotocin-Induced Hyperglycemia in Mice. Experimental Diabetes Research, 2010, 1–11. doi:10.1155/2010/876701

MEN1 Excision Prevents Development of STZ-induced Hyperglycemia

Multiple low-dose streptozotocin (MLD-STZ) administered to the control 
and Men1-excised mice to induce beta cell damage and a diabetes-like 
environment

Control

Men1-excised

Potential for Menin Inhibition Demonstrated by Beta Cell Ablation Diabetes Model 
in MEN1-Excised Mice 

Men1-excised mice did not develop hyperglycemia in STZ 
model, which was observed in the control group 

Men1-excised

Control
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A. Vehicle; Day 31         B. Pioglitazone; Day 17

C. icovamenib; Day 31

ZDF Diabetic Model: A) Vehicle-treated animal, Day 31. Beta islets display low 
congregation and growth, while alpha cells dominate. B) Pioglitzaone-treated 
animal, Day 17. Beta islets display congregation and growth. C) Icovamenib 
treated animal, Day 31. Beta islets display high congregation and continue to 
increase and mature. Red is insulin-beta islets, brown is glucagon-alpha cells.

Icovamenib Increases Beta-Cell Mass in Both in Vivo Rodent Models and 
ex Vivo Human Islets

Solvent icovamenib 
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Human Donor Islets (Ex Vivo):  Statistically significant increase in beta 
cells with icovamenib
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Longer Dosing is Predicted to Generate an Increase in Responder Rates Based on 
Human Donor Islet Experiments

Proliferating beta cells plotted as fraction of total beta cells

*Represents the proportion 
shares of proliferating beta cells
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Combination Treatment: 
Icovamenib Enhanced Responsiveness of Islets to the GLP-1 RA Semaglutide

Day 1 

Perform GSIS -/+ Semaglutide
                              (200nM)

Culture 7 days under glucotox conditions 
(8mM glucose)

DMSO

Icovamenib, 100 nM 

Icovamenib, 300 nM 

Day 8 

Non-diabetic donor: 
41yr Hispanic male, BMI 27.8, HbA1c 5.3%

Cadaver derived 
human islets
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Icovamenib:     -      100   300 nM      -     100    300 nM

- Semaglutide + Semaglutide
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Combination Treatment: 
Icovamenib Enhanced Responsiveness of Islets to Small Molecule GLP-1 RAs 
Orforglipron and BMF-650
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The Goal for icovamenib is to Improve Glycemic Control without Continuous Medication

Proposed effect of icovamenib

Proposed effect of icovamenib



Type 2 Diabetes – COVALENT-111 Study (MAD Cohort)

Eligibility Criteria
• T2D, age 18-65 yr
• Duration of diabetes 15 yr or less
• HbA1c 7.0 to 10.0%
• BMI 25 to 40 kg/m2

• Treated with diet/exercise ± up to 3 
antihyperglycemic agents (insulin 
secretagogues and insulin excluded)

4 weeks dosing + 22 weeks follow-up

100 mg BID, without food
x 4 weeks

200 mg QD, with food
x 4 weeks

100 mg QD, without food
x 4 weeks

200 mg QD, without food
x 4 weeks

50 mg QD, without food 
x 4 weeks

100 mg QD, with food
x 4 weeks

400 mg QD 
x 2 weeks

200 mg QD
x 2 weeks

without food

COVALENT-111 T2D MAD Cohorts

Icovamenib (n=10) and placebo (n=2) per cohort*

*200 mg with food cohort enrolled n=2 participantsPrimary Objective
• Safety and tolerability of icovamenib

Key Secondary Objectives
• Impact on glycemic parameters
• Changes in beta-cell function
• PK exposure of Icovamenib

Key eligibility criteria and study design (Multiple Ascending Dose Cohort)

https://clinicaltrials.gov/study/NCT05731544



Proportion of patients with ≥1.0% HbA1c reduction at Week 26 and change in                        
HbA1c by T2D subtype

Type 2 Diabetes – COVALENT-111 Study (MAD Cohorts)

Abitbol A, et al.  (ATTD 2024, March 6, 2024)
Frías JP, et al.  (ATTD-Asia 2024, November 19, 2024)
Subtyping per Ahlqvist E, et al. Lancet Diabetes Endocrinol. 2018;6:361-369

Placebo-adjusted change in HbA1c by 
T2D subtype at week 26*

*Includes Cohorts 2, 3, 4 & 7 (100mg QD/BID and 200mg QD, cohorts representative of 
exposure expected in Expansion Phase, Arms A-C)
MARD/SIDD, N=6; MOD/SIRD N=26
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Q & A Session

Biomea Fusion 
900 Middlefield Road, 4th floor
Redwood City, CA, 94063
biomeafusion.com/diabetes-obesity To learn more:

https://protect.checkpoint.com/v2/___https://biomeafusion.com/___.YzJ1OnBhdWxiYWtlcm5vdGlmaWVkY29tOmM6bzo5ZmNlNTVlNTM1YWUwZDQ5NjI0MTZlZWY3ZDEzZTVmMTo2OmIyYjg6NzBiZWVkZDQwYmZhM2JiNGI3N2QwODM3ZGY0NDg0N2I4YjEwNDUyMWM4NDgwOTM4ZTMwZDlkMmIxMDgxYThhMTpwOkY6Tg
https://protect.checkpoint.com/v2/___https://www.instagram.com/biomeafusion/___.YzJ1OnBhdWxiYWtlcm5vdGlmaWVkY29tOmM6bzo5ZmNlNTVlNTM1YWUwZDQ5NjI0MTZlZWY3ZDEzZTVmMTo2OmM2ZTk6MDg4MWMyMWI2ZGE0ZmE3MjI5M2Q4Y2VmMzM4OTk2MjcxNzZmMmVkYmQ1ZjE5MjU4ZjExMmEwY2QwYzVkYTIwNTpwOkY6Tg
https://protect.checkpoint.com/v2/___https://www.facebook.com/biomeafusion___.YzJ1OnBhdWxiYWtlcm5vdGlmaWVkY29tOmM6bzo5ZmNlNTVlNTM1YWUwZDQ5NjI0MTZlZWY3ZDEzZTVmMTo2OjM5Zjc6ZTIyMGU1ZGRiNWVmNTI2MzQ0Y2FlOGQ0ZTcxZDkwYzQ0YzQ1YjI2NzJiYzdmNzU1ZTg4OWY0MjUzMGEwNGFhNjpwOkY6Tg
https://protect.checkpoint.com/v2/___https://twitter.com/biomeafusion___.YzJ1OnBhdWxiYWtlcm5vdGlmaWVkY29tOmM6bzo5ZmNlNTVlNTM1YWUwZDQ5NjI0MTZlZWY3ZDEzZTVmMTo2OmYxNzU6OWU3MDExNmQ0MGZmZDAwYTBlNWQ0YjhlOTRhNjExN2Y3ZjVkNTFkZWYyNGQ5NmFkMzUxMDU3ZGMwYmNhMWQ2YjpwOkY6Tg
https://protect.checkpoint.com/v2/___https://www.linkedin.com/company/biomeafusion___.YzJ1OnBhdWxiYWtlcm5vdGlmaWVkY29tOmM6bzo5ZmNlNTVlNTM1YWUwZDQ5NjI0MTZlZWY3ZDEzZTVmMTo2OmRmZjE6ODg5YWMxNjFkNjczNGNmZGVhYWRhM2ZhNjcyODQwNmY2NmIxNjRmYjFiMTcyMzI1NWViZDdiZmIwODIwYmM4YzpwOkY6Tg
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