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Restoring tumor immunity through tumor-specific T cell costimulation

Bold Science | Transformative Outcomes

Approach
Unleash precise and integrated CD2 T cell costimulation to promote 
anti-tumor cell immunity

Platform
EVOLVE - First-In-Category T cell engager therapeutic platform

Optimized synapse for high potency tumor killing, and lower cytokine release and T cell dysfunction

Pipeline
Solid tumor-focused

1 IND in 2025 and first-in-patient trial planned for 2025
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Emerging clinical evidence of the power T cell engager costimulation 

• Englumafusp Alfa (CD19-4-1BBL) combined with Glofitamab is safe and efficacious with best overall response rate (aNHL/iNHL) 67.5%/ 91.7% with complete 
response rate of 56.6%/79.2% https://doi.org/10.1182/blood-2024-200096

• 39% complete response rate with Glofitamab-alone Glofitamab for Relapsed or Refractory Diffuse Large B-Cell Lymphoma | New England Journal of Medicine)

T Cell Engagers: The Next Therapeutic Frontier in Immuno-Oncology

Drug Name     US Approval Year Indication                      

Blinatumomab (Blincyto)  2014 Acute lymphoblastic leukemia (ALL)       

Tebentafusp-tebn 
(Kimmtrak) 2022 Uveal melanoma                          

Mosunetuzumab (Lunsumio) 2022 Follicular lymphoma (FL)                 

Teclistamab (Tecvayli) 2022 Multiple myeloma                         

Glofitamab (Columvi)  2023 Diffuse large B-cell lymphoma (DLBCL)   

Epcoritamab (Epkinly) 2023 DLBCL                                   

Talquetamab (Talvey) 2023
Relapsed/refractory multiple myeloma 

(RRMM) 

Elranatamab (Elrexfio) 2023 RRMM                                     

Tarlatamab (Imdelltra) 2024 Small cell lung cancer (SCLC)           

Odronextamab (Ordspono) 2024 Follicular lymphoma & DLBCL              

Most TcE approvals 
are targeting B cell 
malignancies, 
professional antigen 
presenting cells that 
express 
costimulatory ligands

https://doi.org/10.1182/blood-2024-200096
https://doi.org/10.1182/blood-2024-200096
https://doi.org/10.1182/blood-2024-200096
https://doi.org/10.1182/blood-2024-200096
https://doi.org/10.1182/blood-2024-200096
https://www.nejm.org/doi/full/10.1056/NEJMoa2206913
https://www.nejm.org/doi/full/10.1056/NEJMoa2206913
https://www.nejm.org/doi/full/10.1056/NEJMoa2206913
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Costimulatory Pathways to Optimize T Cell Engager Response 

Costimulatory pathways are necessary for T cell effector phenotypes appropriate for each cell -cell context 

• Optimal T cell engager performance 
requires integrated costimulation

• More than 30 costimulatory and co-
inhibitory receptors regulate T cells

• Many receptors/ligands have been 
targeted by therapeutic (CD28, 4-1BB, 
CTLA4, PD-1, OX40, CD40, GITR, ICOS...)

CD28 CD2 4-1BB

Function “Priming” 
costimulation 
(Clinically validated)

TCR co-receptor 
costimulation

“Post-activation” and 
terminal costimulation 
(Clinically validated)

Ligand(s) expressed antigen 
presenting immune 
cells 

Expressed on immune 
and other cells 
including virus-infected 
and tumor cells

Expressed immune 
and other cells 
including endothelial 
cells 

Tumor infiltrating 
lymphocyte 
expression

CD28 loss occurs 
with exhaustion 
(30%)

Majority of tumor TILs 
express CD2 (75%)

4-1BB induced and 
dynamic (15%)

Therapeutic 
considerations

CD28 agonist 
antibodies alone are 
insufficient for T 
cell activation–
require tumor-
reactive T cells or 
combinations TCR-
engagers 

Select CD2 agonist 
antibodies (T11) alone 
are sufficient for T cell 
activation, but not 
CD58 ligand

4-1BB agonist 
antibodies require 
prior activated T cells 
including tumor-
reactive T cells or 
combinations TCR-
engagers 

hlén M, et al. 2015 Tissue-based map of the human proteome. Science 347(6220):1260419.
Wang, E.C.Y., et al., 2018. Suppression of costimulation by human cytomegalovirus promotes evasion of cellu lar immune defenses. Proc Natl Acad Sci U S A 115, 4998–5003. 
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T Cell Engagers: The Rules of Engagement

CD2 IS A TCR–CO-RECEPTOR FOR 

IMMUNE SYNAPSE FORMATION 

AND T CELL ACTIVATION

Before After

▪ CD2 is expressed on all T cells with TCR 

▪ CD2 localization at corolla of T cell synapse 
signals and increases effector function 100-fold

▪ Absence of CD2 pathway linked to poor clinical 
outcomes in cancer patients

CD2 in yellow CD2 in yellow

TCR AND CD2 FORM A HIGH-

EFFICIENCY TARGET CELL-

CYTOLYTIC SYNAPSE

1) CD3 affinity tuning:  CRS,  T cell dysfunction

2) Selective CD2 costimulation

✓ Superior efficacy vs conventional TcEs 

▪ 3D-assembly of proteins directs cell membranes 
and the assembly of the immunological synapse

▪ Specific receptor-ligand interactions define 
cellular context, and determine T cell activities 
and differentiation over time

ADHESION AND COSTIMULATION 

ARE NECESSARY FOR SUSTAINED 

T CELL ACTIVATION

EVOLVE:  integrated CD2 adhesion and 

costimulation OPTIMIZES TUMOR KILLING

Effector signaling

Jenkins , E., Körbel, M., O’Brien-Ball, C., McColl, J., Chen, K.Y., Kotowski, M., Humphrey, J., Lippert, A.H., Brouwer, H., Santos, A.M., Lee, S.F., Davis, S.J., Klenerman, D., 2023. Antigen discrimination by T cells  relies on size-constrained microvillar contact. Nat Commun 14, 1611. 
A.van der Merwe, S. J. Davis , A. S. Shaw, M. L. Dustin, Cytoskeletal polarization and redistribution of cell -surface molecules  during T cell antigen recognition. Seminars in Immunology 12, 5–21 (2000).
Demetriou, P., et al. Dustin, M.L., 2020. A dynamic CD2-rich compartment at the outer edge of the immunological synapse boosts and integrates signals. Nat Immunol 21, 1232–1243. 
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Why CD2?  CD2 Is a Co-stimulatory Receptor That Is Robustly 
Expressed in TILs

• Costimulatory receptor expression from 7 different TIL single cell RNA-Seq datasets (4 bladder, 2 H&N, and 1 NSCLC) 

• CD28 (30%) and 41BB (15%) are expressed only in subsets of T cells

• Majority of tumor infiltrating lymphocytes express CD2 (75%)

GSE211388 - Bladder

GSE222315 - Bladder

PRJNA662018 - Bladder

HRA003620 - Bladder

GSE195832 - H&N

GSE200996 - H&N

Maynard et al. - Lung

Published single cell 
RNA-Seq data sets:
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Why CD2? CD2 Is a Costimulatory Receptor that Maintains T Cell Fitness

• Costimulation screen: plate-bound anti-CD3 plus 
ligands of a co-stimulatory receptors

• Repeated engagement of CD2 by its ligand CD58 
results in higher T cell viability and effector function 
over other costimulatory ligands
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CD3 Bispecific

EVOLVE (CD2 Costim)

Non-targeting EVOLVE

EVOLVE: Our Solution To the Therapeutic Challenge of Integrated CD2 Costimulation

Affinity-tuned CD3 enables 
conditional activation on 

tumor antigen binding and 
lower T cell activation to 
promote tumor immunity

CD2 adhesion establishes 
highly efficient immune 

synapse to  increase tumor 
killing

EVOLVE platform employs 
CD2 signals driving 

costimulation absent from 
CD3 bispecifics

Low cytokine release

Prevent drug-induced T cell 
exhaustion

Prevent target-independent 
tonic TCR activation and 
peripheral immune drug 

related toxicities

Redirect and optimize T cell 
effector function for 

improved tumor killing

Promote anti-tumor T cell 
driven immunity

Optimal T cell engager features

T cell

Target cell 
adhesion

Tumor cell
Tumor cell T cell

T 1

2
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Combining tumor targeting, CD3 agonism and CD2 costimulation into a single IgG-like molecule 

EVOLVE Platform Integrates CD2 Co-stimulation into T Cell Redirection

CD3 agonistTumor targeting

CD2 agonist

Effector function mutations 
• Eliminate binding to FcRs and C1q

Light chain pairing
• Electrostatic steering mutations in domain interfaces
• Disulfide stabilization mutation

CD3 agonist
• Affinity-tuned agonist
• Controlled cytokine release and avoids T cell dysfunction

CD2 agonist
•  Low-affinity agonist to avoid T cell autoactivation

Knob-into-hole
• Heavy chain heterodimerization with stabilizing disulfide

+
-

-
+

Additional design imperatives:
• No superagonism or T cell fratricide
• Potent target dependent tumor killing

• T cell activation without dysfunction
• Low immunogenicity-risk
• mAb-like productivity (4-6g/l titer, 99% pure) at scale
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Affinity-tuned CD3 is Required for Optimal Integrated CD2 Costimulation?

14 days

• CD3 affinity tuning allows balancing the TCR agonism 
(signal 1) in the context of CD2 costimulation (signal 2) 

• Potential to avoid activation-induced regulation
• Potential to improve tumor deposition
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Affinity-Tuned CD3 Binding + CD2 Costimulation
Dramatically Improves T Cell Proliferation and Survival 

CD3 WT (highest affinity)

CD3.11 (lowest affinity)

CD3 binding 
(ELISA)

T cell activation
(Jurkat NFAT reporter) 

T cell activation is 
dependent on CD3 
binding strength 
and kinetics
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Expression, purification and stability of EVOLVE molecules is similar to IgG

Elements of a Platform: Correct Chain Pairing and Good Developability

Fab Masses (non-reducing)Intact Mass (non-reducing)

Correct chain pairing by mass-spec analysis

Over 99% protein purity on aSEC
after 2-step purification 

EVOLVE104
Purity: >99%

Retention time [min]

R
e

s
p

o
n

s
e
 [

m
A

U
]

CD3 Fab

targeting Fab

no 
mispaired 

Fab

48.6 kDa
no mispaired Fab

46.7 kDa

Ease of production

• Electrostatic steering mutations in Fabs 
enforce cognate light chain pairing

• Over 99% purity can be achieved by two 
step purification (affinity/SEC) at research 
scale

Overlay:

T0

Day 7

Day 14

Day 21

Day 28

Low aggregation propensity
Accelerated stability (40ºC, 28 d) Excellent developability

• High thermal stability (Tm1=70ºC, Tonset=60ºC)

• Strong accelerated stability 

• No developability flags
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EVOLVE104 is a First-in-class Solid Tumor Program Targeting 
ULBP2/5/6 Novel Tumor Antigens

TCGA database (https://oncodb.org/index.html)

mRNA
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Low normal tissue expression profile 

limits potential CRS risks

Normal tissues (GTEX) 

T
a

rg
e

ts
• ULBPs identified from a proteomic screen of >1000 patient-derived 

xenografts and 80 normal tissues

• MHC class 1-like ligands that bind and activate NKG2D on NK and 

CD8+ T cells 

• Upregulated by viral transformation, genotoxic stress chemotherapy-

induced senescence



1 3
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Untreated primary samples
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Other

Each point 
represents one TMA

Squamous indications have high unmet need; metastatic and treated tumors retain ULBP2/5/6 positivity

ULBP2/5/6 Are Highly Expressed in Bladder Cancer and in Squamous 
Tumors of Lung and Head & Neck

Lung Cancer – TissueArray 
LC20813C
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EVOLVE104 Leverages CD3 Affinity Tuning to Optimize Costimulatory Effect

EVOLVE104 induces 
robust tumor killing…

…with lower 
cytokine induction

EVOLVE104 induces robust tumor-killing with balanced cytokine release in the context of CD2 costimulation
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Robust and dose dependent efficacy was observed in murine xenograft models

EVOLVE104 Is Highly Effective

PBS 

EVOLVE104

Bispecific

Increased CD8 TIL infiltrationLong term tumor destruction 
in in vivo humanized tumor models
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EVOLVE104  Exposure/Tolerability and Confirmed Target Dependent T Cell 
Activation in NHP

EVOLVE105 (CD20-targeted) NHP primate response EVOLVE104 NHP primate response

Dose-dependent IL-6 increase only after 1st dose

Journal of Pharmaceutical Sciences 111 (2022) 
1208−1218; EBioMedicine 52 (2020) 102625

Mesenteric lymph node B cell depletion
Vehicle EVOLVE105 (50 mg/kg)

Nearly complete tissue B cells depletion

Splenic B cell depletion
Vehicle EVOLVE105 50 mg/kg

Dose-dependent PK Profile

8 mg/kgCD4 CD8

CD4 CD8c
o

u
n

ts

EV104+

24 mg/kg24 mg/kg

8 mg/kg

Confirmed high TCR RO No cytokine release (IL6)

EVOLVE104=ULBP2/5/6 – restricted expression in cyno
EVOLVE105=CD20

All binding domains are cyno cross-reactive

Anti-CD3

CD2 agonist 0 24 48 72 96 120 144 168
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0.25 mg/kg

1 mg/kg
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8 mg/kg

24 mg/kg
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Structure-activity relationship reveals the contributions of valency and geometry

Bivalent Tumor Targeting EVOLVE Facilitates Enhanced Killing 

Monovalent control 2Monovalent control 1EVOLVE205 Non-targeting control

• CD20-target EVOLVE205 has bivalent 
(2:1) tumor targeting

• Avid binding from two anti-CD20 Fabs 
increases potency

• No positional effect of anti-CD20 Fab 
in Cis configuration was observed for 
this targeted

Monovalent
control 2

“Cis”

EVOLVE205
Monovalent

control 1

“Trans”

CD20

CD3

CD2 
agonist 

Bivalent CD20 EVOLVE205 shows improved CD20+ cell depletion

WSU-DLCL2

B cell (PBMC)

HT (CD20-low)

Isotype

CD20 expression (cells)
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Bivalent binders display improved 
target binding

Bivalent 

Monovalent 

CD20 VLP ELISA

Monovalent control 2

Monovalent control 1

EVOLVE205

Non-targeting control

PBMC-HT (CD20low) co-culture assay 
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EVOLVE205 is the Most Potent CD20-targeted B Cell Depleting Agent

Glofitamab

Imvotamab

Mosunetuzumab T cell engager 

Obinutuzumab

Ocrelizumab

Rituximab

B cell depleting mAbs

Non-targeting control

EVOLVE205.1

EVOLVE205.2
EVOLVE205 leads

PBMCs Deplete B cells Reconstitute HT cells (CD20low)

PBMC:cell line reconstitution assay

Normal B cells
(CD20+)

CD20lo

w

CD20+ cell depletion

x

Normal B cell (CD20+)

HT cell line

NK cells

T cells

Other immune 
cells
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EVOLVE205 Shows Superior Tumor Growth Inhibition

EVOLVE205 Glofitamab PBS

EVOVLE205 lead shows comparable 
half-life in vivo (mice)

EVOVLE205 lead shows greater tumor growth inhibition vivo

PK
(tumor-bearing mice)
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• EVOLVE displays improved efficacy over conventional CD3-bispecifics with a 

favorable cytokine release profile

• EVOLVE is a CD2 costimulatory platform with highly favorable biophysical 

characteristics and developability (evaluated with over 50+ tumor-targeting 

antibodies) 

• EVOLVE represents a highly differentiated platform to address challenges in 

patients with immunosuppressed solid tumors

Summary and conclusions



Bold Science.
Transformative Outcomes.

For more information contact:
info@evolveimmune.com

Thank you 
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