
EVOLVE-104, a novel ULBP2-targeted T cell engager that integrates CD2 costimulation for 
the treatment of basal and squamous lineage tumors 
Eric M. Tam, Mohosin Sarkar, Oksana Sergeeva, Abliz Abduqadir, Jennifer Zeiger, Guixian Jin, Zengzu Lai, Hayden Karp, Julio Rodriguez, Amber Fearnley, Maria Hackett, Stella 
Martomo, Sonali Dhindwal, Evelyn Teran, Danielle Klaskin, Tracy Lichter, Changqing Yuan, Xingyue An, Louis Matis, Jay S. Fine and Jeremy S. Myers

Abstract 
# 1392

0.001 0.01 0.1 1 10

0

2×106

4×106

6×106

Round 1_5 days

Concentration  (nM)

L
u

m
in

e
s

c
e

n
c

e

0.001 0.01 0.1 1 10

0

2×106

4×106

6×106

Rechallenge_4 days

Concentration (nM)

L
u

m
in

e
s

c
e

n
c

e

EV104

EV104 + pembro

• ULBP2 belongs to the MHC class 1-like ligand family that bind 

and activate NKG2D, a costimulatory receptor found on NK 

and CD8+ T cells 

• ULBP2 is the target of the CMV glycoprotein UL16, which 

causes ULBP2 retention in the ER and cis-Golgi, preventing 

NKG2D activation.

• ULBP2 is not significantly expressed on healthy cells. It is 

associated  with cellular stress and senescence associated 

with virus infection and oncogenic transformation.

EVOLVE-104 is highly developable and antibody-like pharmacokinetics in 
cynomolgus monkeys

Analysis of RNA-seq data from TCGA (The Cancer Genome Atlas) and Gtex (Genotype-Tissue Expression) for 

ULBP2 was performed using OncoDB (https://oncodb.org/index.html)
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Cytolytic activity of EVOLVE-104 against bladder and lung cancer cell 
lines

• EvolveImmune has implemented an unique Precision Oncology strategy for its solid tumor 

targets based on integrated T cell costimulation and tumor antigen selection as a differentiated 

therapeutic approach to treat solid tumors with high unmet medical need. 

• EVOLVE-104 targets the NKG2D ligand ULBP2 that is highly enriched in solid tumors of 

squamous lineage and is known to be upregulated by chemotherapy

• EVOLVE-104 shows robust activity in cell line xenograft models and in patient derived tumors for 

bladder and lung cancer and shows combination activity with anti-PD1, providing rationale for 

combination approach with checkpoint inhibitors

Our approach: EVOLVE platform and differentiated tumor 
antigen selection strategy

EVOLVE-104 targets the differentiated tumor antigen ULBP2
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ULBP2 is a marker of basal squamous cancers as demonstrated by 
similar enrichment in histologically defined squamous NSCLC compared 
to adenocarcinoma

Preclinical performance of EVOLVE-104

EVOLVE-104 shows combination activity with pembrolizumab using 
an in vitro tumor rechallenge model
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Conclusions

In vivo dose dependent anti-tumor activity by EVOLVE-104 in humanized 
mice models of lung and bladder cancer xenografts
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Single agent and combination anti-tumor activity with pembrolizumab 
observed for EVOLVE-104 in a bladder PDX organoid model

GFP expressing tumor cells (10,000) 

were plated in 96-well plates for 24 h 

prior to addition of T cells (50,000) 

or PBMC (150,000) and ULBP2 

biologics.  Remaining adherent 

tumor cells were counted after 5-day 

incubation.

CORL105 tumor cells (5e6) and 

human T cells (1e6) were mixed 

and implanted subcutaneously into 

the flank of NSG mice. EV104 was 

dosed same day by tail vein 

infusion and q1w for total of 3 

weeks.

PDX fragment/cells (~5000) from urothelial carcinoma model 

CTG1076 were thawed and stained with CellTrace Yellow and 

plated in ultra low adhesion plates and allowed to form 

structures for 3 days.  PBMCs (100,000) stained with CellTrace 

Violet were then added in presence of EV104 (5 nM), 

pembrolizumab (671 nM), and isotype controls at corresponding 

concentrations.  After 4-day incubation, organoids were imaged 

in a z-stack manner.

GFP expressing tumor cells (10,000) were plated in 96-well plates for 24 h prior to addition of T cells 

(50,000) or PBMC (150,000) and EV104 with or without pembrolizumab.  Following 5-day incubation, the 

remaining adherent tumor cells were imaged followed by the addition of fresh tumor cells (10,000).  The 

remaining tumor cells were imaged again after 96 hours.
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Bladder tissue array (US Biomax Cat# BL2081b) was stained with ULBP2 antibody (R&D Systems Cat # 

AF1298).  Shown here are rrepresentative scans of normal and squamous samples and membrane staining as 

scored by pathologist.

Elevated ULBP2 expression in squamous bladder confirmed by 
immunohistochemistry
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ULBP2 is enriched in basal squamous subtype of bladder cancer

 ULBP2
 Nectin4
 Her2, 
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• Unbiased analysis of bladder cancer from TCGA using an adapted gene set list (Robertson et al., 2017, 

Cell 171:540-556) reveals that the basal squamous histological subtype is highly enriched for ULBP2 

expression.

• Strong correlation with T cell infiltration and immune checkpoint ligands and near inverse correlation 

with expression of Nectin 4 and HER2, antigens for approved and investigational therapies, respectively, 

in muscle invasive bladder cancer
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EVOLVE integrates CD2 
costimulation in a single 

biotherapeutic to optimize 
adaptive anti-tumor immunity

✓Unique understanding of patient 
tumor lineages relevant to tumor 
antigen expression 

✓Novel insights into regulation of 
tumor antigen expression in specific 
patient lines and by SoCs

Solid tumor targets prioritized 
in immune infiltrated tumors

Solid tumor targets induced 
by SoC therapies

✓TIL costimulatory receptor 
expression AND 
immunobiology strongly favor 
CD2

✓Costimulation shown to 
enhance T cell fitness, 
rejuvenate Tex and overcome 
resistance to TcE therapy in T 
cell-cold solid tumor models1,2

Differentiated strategy for tumor antigen selection
Tumor vs normal differential expression is necessary but not sufficient 

to increase probability of clinical success

Maintain immune synapse 
function via direct supply of 

CD2 costimulation
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Dissociated tumor cells from squamous NSCLC patients: EVOLVE-104 
induces autologous immunity leading to cytolysis of cancer cells

Dissociated tumor cells from 

patients diagnosed with 

squamous cell carcinoma 

(Discovery Life Sciences) were 

thawed and incubated with 

EVOLVE-104 and controls for 5 

days.  Viability of 

EpCAM+/EGFR+ tumor cells was 

determined by flow cytometry.  

Soluble IFNg in media was 

measured by ELISA.
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Precision oncology strategy identifies a tumor lineage in 

patients associated with high ULBP2 expression 

Squamous gene signature is observed in a small number of human cell 
models highlighting the need to establish EVOLVE-104 opportunity in 
patient derived tumors
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• Bladder and NSCLC RNAseq 

data from TCGA was analyzed 

using an adapted gene set list 

for bladder (Robertson et al., 

2017, Cell 171:540-556) and 

NSCLC (Girard et al., 2016, Clin 

Cancer Res 22: 4880-4889)

• Data for cell lines were obtained 

from CCLE (Cell Cycle 

Encyclopedia) from Broad 

Institute

HT1997 tumor cells (5e6) 

implanted subcutaneously. Upon 

tumors reaching ~ 100 mm3 after 

20 days, mice were randomized 

and received infusion of 5e6 

human T cells and EV104.  

Subsequently EV104 was dosed 

q1w by tail vein infusion for total 

of 3 weeks.

Fresh 
tumor 
cells

PD-L1Isotype

PD-L1Isotype

**** p ≤ 0.0001

**** p ≤ 0.0001*** p ≤ 0.001* p ≤ 0.05

*** p ≤ 0.001

** p ≤ 0.01

**** p ≤ 0.0001
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