
Lung SCCNormal Lung

T2

T3

Urothelial
Carcinoma

T3

T2

Normal 
Bladder

Costimulation, defined as Signal 2 in the immunology  literature, plays a crucial role in T cell activation and in 
preventing the development of anergy.  Costimulation via CD28 and 4-1BB proved crucial for CAR-T persistence 
and in driving sustained anti-tumor activity. 1st generation TCEs have generated practice-changing clinical data 
in hematologic malignancies, and more recently in solid tumors, without incorporating costimulation. The 
EVOLVE platform was developed to integrate costimulation into the next generation of TCEs, providing deeper 
and more durable anti-tumor effects by enhancing T cell cytolytic activity and proliferation and reducing T cell  
exhaustion without enhancing cytokine-driven toxicities. EVOLVE TCEs bind a tumor antigen and both CD3 and 
CD2 on T cells to provide integrated costimulation. 

CD2 plays an essential role in the formation of 
the immune synapse and, unlike CD28 and 
4-1BB, is not downregulated in the tumor 
microenvironment. EVOLVE TCEs demonstrate 
superior T cell activation and tumor cell killing 
and reduce T cell dysfunction compared to 
similarly targeted first generation TCEs, without 
excess cytokine release or tonic T cell 
activation. 
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Background

ULBP2/5/6 are Novel Tumor-Associated Antigens

Study Objectives Endpoints
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To determine the safety, tolerability, and 
MTD of EVOLVE104

•Incidence and severity of TEAEs

•Changes in clinical laboratories, vital signs, ECG parameters, 
and other safety assessments

Phase 1a: To determine the MTD and/or 
RDE(s)

•Incidence of DLTs

•RDE selection will be based on the totality of safety, efficacy, 
PK and PD data in phase 1a

Phase 1b: To determine the RP2D •The RP2D will be based on dose optimization Cohort A and 
the totality of the data
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To assess the efficacy of EVOLVE104 •ORR, including rates of CR and PR, and DCR according to 
RECIST 1.1, and DOR

To determine the PK of EVOLVE104 •Plasma levels of EVOLVE104 and PK parameters

To assess the immunogenicity of 
EVOLVE104

•The incidence of ADAs
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To further assess the efficacy of EVOLVE104 •PFS and OS

•Efficacy parameters according to iRECIST

•ORR and DOR in ULBP2/5/6-positive subjects

To assess PD and other biomarkers •Serum cytokines

•Immunophenotyping and receptor occupancy

•ctDNA (phase 1b)

•Tumor expression of ULBP2/5/6 and other genetic and 
molecular markers

To assess exposure-response relationships •The relationship between PK and study assessments 
including safety, efficacy and PD

Study Population

Study Schema

Tumor Type Progressed During or After Prior Therapy With:

Urothelial or pure SCC of the bladder Anti-PD-(L)1 and/or enfortumab vedotin

SCC of the lung Platinum-based chemo and anti-PD-(L)1 (concurrent or sequential)

SCC of the skin Anti-PD-(L)1 antibody

SCC of the esophagus Platinum/5FU-based chemo and/or anti-PD-(L)1 antibody

SCC of the tongue
Platinum-based chemo and anti-PD-(L)1 antibody (concurrent or 
sequential)

SCC of the cervix, anus, vulva, vagina, 
urethra or penis

Platinum-based chemo and/or CPI; cervical must have received or 
refused tisotumab vedotin

• BOIN dose escalation; up to 80 subjects

• Up to 9 subjects may be enrolled per cohort

• Up to 15 additional subjects may be enrolled
in backfill at doses deemed safe

• Sentinel dosing until step-up dosing
is implemented

• SRC review of DLTs and 
cohort safety

• Expected therapeutic 
range begins 
with DL4

Expansion Cohort A
Single indication 

N=40 randomized 1:1 
to two RDEs

Expansion Cohort B
Other indications

N=40 at one or two RDEs

Phase 1a Phase 1b

• Expansion Cohort A will be a dose optimization cohort 
with a futility analysis in each arm at n=10 subjects

• Expansion Cohort B will enroll other indications

Study Overview

EVOLVE104 binds ULBP2/5/6, CD2 and CD3 and outperforms matched bispecific CD3 TCEs in preclinical 
models, with no evidence of target-independent T cell activation. No safety concerns were identified in 
preclinical toxicity studies, and the projected human half-life is 12 days. 

Abstract
Background. EVOLVE T cell engagers (TCEs) bind to a tumor antigen and to both CD3 and CD2 on T cells, thereby providing integrated 
costimulation via CD2 binding. EVOLVE TCEs demonstrate superior T cell activation and tumor cell killing compared to first generation 
TCEs, without excess cytokine release or tonic T cell activation, and may offer clinical benefits such as enhanced potency and duration of 
activity.

UL16 binding proteins 2, 5 and 6 (ULBP2/5/6) belong to a family of cell surface proteins that are ligands for the NKG2D receptor. We have 
previously reported that cell-surface ULBP2/5/6 is not present in vital organs and found in some mucosal epithelia. Cell surface 
ULBP2/5/6 is found in urothelial carcinomas and squamous cell carcinomas (SCCs). With high expression on malignant cells and limited 
normal tissue expression, ULBP2/5/6 are intriguing targets for cancer immunotherapy.

EVOLVE104 is a trispecific TCE that binds ULBP2/5/6 and both CD3 and CD2 on T cells. Preclinical studies with EVOLVE104 demonstrated 
enhanced T cell activation and killing of ULBP2/5/6-positive tumor cells compared to bispecific TCEs, and no safety concerns were 
identified in preclinical toxicity studies. With this encouraging preclinical profile, EVOLVE104 represents a novel approach to redirected T 
cell therapy in solid tumors.

Methods. EIU-104101 is a first-in-human phase 1a/1b study evaluating EVOLVE104 monotherapy in adults with advanced solid tumors. 
Eligible tumor types include urothelial carcinoma of the bladder and SCCs of the bladder, lung, esophagus, tongue, skin, and anogenital 
region (penis, anus, vagina, vulva, cervix, and urethra). Subjects must have locally advanced or metastatic disease that has relapsed from, 
or is refractory to, standard-of-care therapies. Study objectives include assessing the safety, efficacy, pharmacokinetics and 
pharmacodynamics of EVOLVE104 and identifying the recommended phase 2 dose (RP2D).

The phase 1a portion of the study will enroll up to 80 subjects using a Bayesian optimal interval (BOIN) dose-escalation scheme including 
backfill at dose levels deemed safe, with a key objective to identify one or more recommended doses for expansion (RDEs). Phase 1b 
includes two expansion cohorts: Cohort A, which will be a dose optimization cohort in a single indication (to be determined based on the 
phase 1a observations) in which 40 subjects will be randomized 1:1 to two RDEs to determine the RP2D; and Cohort B, which will enroll 
up to 40 subjects in other relevant indications.

The study opened in October 2025 and is actively enrolling at US sites. ClinicalTrials.gov Identifier: NCT07217171. 
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Subjects must meet typical eligibility criteria for a first-in-human solid tumor study. Subjects are not screened 
for ULBP2/5/6 expression; however, a fresh or archival biopsy for retrospective assessment of ULBP expression 
is required. The study is recruiting subjects with the following tumor types and prior treatments:

15-20 US sites are planned for phase 1a, and additional sites may be added for phase 1b. Please see 
clinicaltrials.gov (NCT07217171) for the listing of currently active sites. 

% samples 
with ≥5% cells 
≥1+ by IHC

ULBP2/5/6 are MHC class 1-like ligands 
that are bound by the NKG2D receptor 
found on NK cell and some T cells, 
found at low levels on some mucosal 
epithelia and not present in vital 
organs. ULBP2/5/6 are found on the 
cell surface in squamous cell and 
urothelial carcinomas. ULBP2 mRNA 
expression is stable across treatment 
lines, including after treatment with 
immune checkpoint inhibitors.

EIU-104101 (NCT07217171) is a first-in-human phase 1a/1b study evaluating the safety, efficacy, 
pharmacokinetics and pharmacodynamics of EVOLVE104 monotherapy in up to 160 subjects with locally 
advanced or metastatic solid tumors, relapsed from or refractory to current standard of care. 

EVOLVE104 will initially be administered by IV infusion weekly for three doses, to rapidly achieve therapeutic 
levels, then every 2 weeks thereafter. A step-up dosing regimen will be implemented after cytokine release 
syndrome of grade 2 or higher is observed. Study subjects will have overnight monitoring for any step-up doses 
and for the first full dose.
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Study Drug: EVOLVE104

Screening
28 Days

Cycle 1
28 Days

EOT
≤7d

SFU1
30±7d

Flat Dosing

Step-Up Dosing

Step-Up + Transition

Cycle ≥2
28 Days

Study Day:   -28 to 0                              1              8             15            22             1             8              15 22                                     every 3 months

step-up dose

transitional dose

cohort target dose

SFU2
90±10d

DLT Evaluation Period

LTFU
≤2 years
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• Step-up dosing implemented 
after CRS of Grade ≥2

• Dosing is QWx3 doses then Q2W

• Initial 1-3 doses require overnight 
monitoring
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