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CD3 engagement alone yields sub-optimal T 
cell activation, anti-tumor responses

T cell activation via antigen presentation

Signal 1: 
MHC - TCR

Signal 2: 
Costimulation

Signal 1 + Signal 2 = optimal T cell activation
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T cell activation via TCEs

Conventional TCEs lack “signal 2” from 
costimulation  suboptimal T cell activation

Signal 1: 
Anti-CD3

Binding of 
tumor antigen



Which costimulatory ligand/receptor pair best 
promotes T cell fitness?

T cell co-receptor Ligand Extracellular 
Domain

CD28
CD80 (B7-1)

CD86 (B7-2)

4-1BB TNFSF9 (4-1BBL)

CD2 CD58 (LFA-3)

ICOS TNFSF4 (ICOSL)

NKG2D ULBP2 

Sergeeva & Jin et al. PNAS 2025



CD2 costimulation maintains T cell viability 
and function compared to other co-receptors

One way ANOVA; * p < 0.05, ** p < 0.01, *** p < 0.001 Sergeeva & Jin et al. PNAS 2025



CD2 is maintained on T cells in the TME and 
across T cell subsets

Sergeeva & Jin et al. PNAS 2025

scRNA-Seq of TILs from 7 different datasets 
(4 bladder, 2 H&N, and 1 NSCLC) 

Naïve-Like (N-L), Effector Memory (EM), Precursor (PEx), and 
Terminally Exhausted (TEx) tumor infiltrating CD8+ expression
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One way ANOVA; * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001



Integrated CD2 costimulation supports durable 
anti-tumor responses by the EVOLVE platform

Signal 1: 
Anti-CD3

Signal 2: 
Costimulation

The EVOLVE platform integrates CD2 costimulation  optimal T cell activation 
with the aim of driving more durable anti-tumor responses 



The EVOLVE platform integrates CD2 
costimulation with a range of CD3 affinities

EVOLVE platform



EVOLVE molecules lead to upregulation of T 
cell activation markers after 24 hours in vitro

24-hour incubation

Coat plates with 
biologics Add T cells

Immunophenotyping by 
flow cytometry

CD8+ T cell phenotype @ 24 hours

Data shown here for CD8+ T cells, similar results seen for CD4+ T cells. 



EVOLVE molecules drive greater T cell proliferation in 
vitro compared to bispecifics after 5 days

Track proliferation

5-day incubation

Coat plates with 
biologics

Add CTV-
labelled T cells

Data shown here for CD8+ T cells, similar results seen for CD4+ T cells. 



EVOLVE molecules drive greater T cell proliferation in 
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T cell stimulation with EVOLVE molecules leads to greater 
CD8+ T effector-memory differentiation after 10-14 days

Data shown here for CD8+ T cells, similar results seen for CD4+ T cells. Representative plots from day 10 are shown 

Coat plates with 
biologics

Add CTV-labelled 
T cealls

Re-plate every 2-3 days

Immunophenotyping by flow 
cytometry

10–14-day incubation



T cell stimulation with EVOLVE molecules leads to greater 
accumulation of CD8+ T effector-memory cells over time

Coat plates with 
biologics

Add CTV-labelled 
T cells

Re-plate every 2-3 days

Immunophenotyping by flow 
cytometry

10–14-day incubation

Data shown here for CD8+ T cells, similar results seen for CD4+ T cells. 



T cell stimulation with EVOLVE molecules leads to greater 
accumulation of CD8+ T effector-memory cells over time
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biologics
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Re-plate every 2-3 days

Immunophenotyping by flow 
cytometry

10–14-day incubation

Data shown here for CD8+ T cells, similar results seen for CD4+ T cells. 



Affinity-tuned EVOLVE shows greater tumor growth 
inhibition compared to bispecifics in vitro

EVOLVE outperforms bispecifics in RT11284 in vitro tumor TKA 
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Affinity-tuned EVOLVE shows greater tumor growth 
inhibition compared to bispecifics in vitro… and in vivo

EVOLVE outperforms bispecifics in lung NICH292 murine model
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TGI = 62%

TGI = 37%
TGI = 42% p = 0.0096

Pairwise comparison with Dunnett’s test, significant p value shown



EVOLVE molecules are able to stimulate patient TILs in 
vitro to a greater extent than bispecifics

Percent positive values normalized to corresponding affinity bispecific to compare across donors
Data shown here for CD8+ T cells, similar results seen for CD4+ T cells. 



Combining CD3 affinity tuning and CD2 integration yields 
a superior T cell fitness profile compared to bispecifics

Affinity Tuned Bispecific Affinity Tuned EVOLVE Wildtype Bispecific Wildtype EVOLVE

T cell activation and 
proliferation limited

T cell durability

Tumor growth 
inhibition

Loses potency at low E:T 
in vitro
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Combining CD3 affinity tuning and CD2 integration yields 
a superior T cell fitness profile compared to bispecifics

Affinity Tuned Bispecific Affinity Tuned EVOLVE Wildtype Bispecific Wildtype EVOLVE

T cell activation and 
proliferation limited Too strong 

T cell durability AICD

Tumor growth 
inhibition

Loses potency at low E:T 
in vitro Moderate

EVOLVE104*  a ULBP2/5/6 targeting TCE with integrated costimulation. Phase I 
trial in progress (NCT07217171) for urothelial and squamous cell carcinomas

*EVOLVE104 is an investigational drug that has not yet been approved for marketing by any regulatory agency
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EI @ AACR:

To learn more about the EVOLVE104 Trial in 
Progress:

To learn more about the role of CD2 costimulation 
in T cell activation:

"EIU-104101: A first-in-human phase 1a/1b study of EVOLVE104, a 
trispecific CD3×CD2×ULBP2/5/6 T cell engager, in advanced 

urothelial and squamous cell carcinomas"
Session: Phase I Clinical Trials in Progress

April 20th 9AM – 12PM
Location: Poster Section #51 Board #10 Presentation #CT079

"Pharmacological integration of CD3 and CD2 signaling triggers 
formation of a CD2 corolla that boosts T cell activation"

Session: T Cell Engagers 2 / Antibody-Drug Conjugates 1
April 21st 2PM – 5PM

Location: Poster Section #8 Board #13 Presentation #5594Thank you! Questions?
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