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EVOLVE: a novel costimulatory T cell engager platform engineered for the 
treatment of solid tumors. 
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Current therapies rely on pre-existing patient tumor-reactive T cells.  The majority of patient do not 
have tumor-reactive T cells – therefore only a minority of patients (~20%) derive clinical benefits

Therapeutic Challenges

Therapies that generate tumor-reactive T cells and activate T cells with costimulation are required 
for patients that do not currently benefit from current immunotherapies 

EvolveImmune Solution

EvolveImmune internal 
analysis of 316 donors 
across 21 cancer types 
(397,810 T cells). 
PMID: 34914499
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4-1BB receptor is absent 
in naïve and tissue 

resident lymphocytes
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Low or absent CD28 and 4-1BB in TILs
Substantial levels of 
CD2 present on TILs

CD2 signaling provides optimal costimulation for CD8 T cell 
proliferation and functions

Increased IL2 Increased IFNg
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Fold of CD8+ T cell expansion
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EVOLVE costimulation amplifies T cell anti-tumor response and 
rejuvenates exhausted T cells to kill tumor cells
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Tumor cell killing and interferon gamma 
secretion decreases with exhausted T cells

Round 2

Round 7 
(Terminally Exhausted)

100X reduction in 
cytokine secretion

Round 5 (Exhausted)

Naïve T cells

Activated T cells
(Round 3)

Exhausted T cells
(Round 5)

T cell MDA-MB-231-GFP co-culture (5:1) 

EV104.1:CD3.1
EV104.1:CD3.1

-EVOLVE Control:CD3.1 
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Naïve T cells (E:T = 10:1), Day 5 
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Neg-CD3-EVOLVE*

BisCD3.1

EVCD3.1

EVCD3.2

EVCD3.3

EVCD3.5

EVCD3.7

CORL105 lung cancer cell line co-engraftment with expanded 
T cells. Dosing: 4mpkg; 2x weekly; 3 dose cycles. 

In vivo tumor growth inhibition

Treatment
Group 

Tumor volume 
undetectable 

Adjusted p-
Value vs. 
Control*

Neg-CD3-EVOLVE* 0/7

BisCD3.1 0/8 NS

EVCD3.1 0/8 <0.001

EVCD3.2 2/8 <0.001

EVCD3.3 6/8 <0.001

EVCD3.5 8/8 <0.001

EVCD3.7 5/8 <0.001
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PBMC from 5 donors incubated with 0.5nM biologics for 48 hours 

Summary and Conclusion
• EV104: EVOLVE-104 lead program 

targeting ULBP2 novel tumor antigen
• EVOLVE CD3 bispecific biologics are 

more potent in anti-tumor activity, 
engaging naïve, activated and 
exhausted T cells

EVOLVE platform uniquely integrates optimal CD3-affinity agonism with 
costimulation to achieve ideal T cell activation status
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Bis = CD3-Bispecific

EV = EVOLVE

Control are bivalent

EVOLVE expands CD8 T cells 20-fold

Repeated T cell activation
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✓Unique signal integration 
✓Prevents T cell dysfunction, promotes 

expansion
✓Reinvigorates exhausted T cells
✓Deeper and durable anti-tumor responses

EVOLVE platform does not induce peripheral T cell activation and cytokine 
release relative to OKT3 and TGN1412 superagonists

Conventional
CD3 BisAb

EVOLVE
CD3 BisAb

CD8+ TILs

Prevalence of tumor-
reactive T cells in patients

High

anti-PD1 Yes

Costimulation No

Prevalence of tumor-
reactive T cells in patients

High

anti-PD1 Yes

Costimulation Yes

Prevalence of tumor-
reactive T cells in patients

Low

anti-PD1 Yes

Costimulation Yes

Prevalence of tumor-
reactive T cells in patients

Low

anti-PD1 No

Costimulation No

Prevalence of tumor-
reactive T cells in patients

Low

anti-PD1 No or Yes

Costimulation Yes

EVOLVE platform sustains superior and long term in vivo anti-tumor efficacy 

https://www.ncbi.nlm.nih.gov/pubmed/34914499

