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• CD20 is a proven B cell malignancy and I&I target with significant opportunities for 
therapeutic improvement. 

• Clinical responses of Rituximab, Ocrelizumab, and Obinutuzumab in autoimmune disease are 
linked to the depth of B cell depletion in tissues and kinetics of B cell reconstitution with 
CD20 low cells implicated as a challenge in poor responders.  B cell depletion therapies 
(BCDTs) that utilize highly regulated innate immune mechanisms (e.g., antibody-dependent 
cellular cytotoxicity/ADCC, complement-dependent cytotoxicity/CDC) may be limited by 
diverse pathways of NK regulation.

• EVOLVE-105 is a CD20-targeted T cell engager biotherapeutic with integrated affinity-tuned 
CD3 and CD2 agonism to redirect optimized T cell effector function. T cell costimulation by 
EVOLVE-105 drives increased killing of pathogenic CD20dim B cells in vitro and deep B cell 
tissue depletion in primates while maintaining low cytokine induction.

• By targeting CD20, EVOLVE-105 will spare hematopoietic stem cells and CD20- long-lived 
plasma cells responsible for protective immunity offering an advantage over CD19-targeting.

Bold Science. Transformative Outcomes. 

EVOLVE-105, a differentiated CD20-targeted CD2 co-stimulatory T cell engager engineered for the treatment of B 
cell-driven disease
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Fully integrated T cell costimulation in a single biotherapeutic to address 
therapeutic challenges in immuno-oncology and autoimmunity

EVOLVE-105 shows favorable biophysical properties for therapeutic development

EVOLVE platform uses affinity-tuned CD3 arm with built-in CD2 costimulation  

contact Xingyue (Amy) at xingyue.an@evolveimmune.com

• Signal integration to optimally redirect 
endogenous T cells providing 
costimulatory signal

• Levels of CD2 are retained in exhausted 
CD8 T cells, unlike CD28 and 4-1BB, 
allowing prolonged targeting

• CD3 affinity-tuning to limit CRS risks and T 
cell dysfunctions for durability and safety

EVOLVE-105 depletes B cells in circulation, lymph nodes, and spleens with a  
favorable safety profile in cynomolgus monkeys 

Summary & Conclusions

EVOLVE-105: Highly favorable peripheral B cell depletion and cytokine release profile

• EVOLVE-105 has favorable biophysical properties and PK profile for therapeutic 
development. 

• EVOLVE-105 showed strong B cell depletion potency and CD8 T cell skewing expansion in 
vitro and displayed tumor growth inhibition in vivo in humanized mouse models.

• EVOLVE-105 induces deep B cell depletion in tissues and has a favorable cytokine release 
profile in non-human primate models.

• The emerging profile of EVOLVE-105 suggests its potential as a differentiated CD20-targeted 
immunotherapy capable of providing superior, more durable CD20+ B cell control with a 
preferred cytokine release profile, compared to current CD20-targeted T cell engager 
therapies and CD20-targeted B cell depletion therapies. 

Group
Dose Level

(µg/kg/dose)

Number of Animals

Males Females

Vehicle control 0 1 1

EVOLVE-105 10 µg/kg 10 2 2

EVOLVE-105 50 µg/kg 50 2 2

EVOLVE-105 150 µg/kg 150 2 2
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Vehicle control

10 μg/kg
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Spleen

CD20 B cells

65%

90%

82%

EVOLVE-105 induces deep B cell depletion in tissues (Day 29)

Mesenteric lymph node
Vehicle 50 μg/kg

Spleen
Vehicle 50 μg/kg

CD19 IHC staining

*1 animal removed from each of 10 and 50 µg/kg groups due to outlier/poor PK
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CD8 T cells: Naïve Exhausted Tissue-resident memory

EVOLVE-105 is active and potent in in vitro and in vivo models

EVOLVE-105 shows potent in vivo efficacy in the Raji (CD20medium) mouse model 

Strong killing potency with balanced cytokine release of EVOLVE-105 in tumor-PBMC 
co-culture assays (CD20medium, CD20dim)

EC50 (pM) GLOFIT EVOLVE-105
Tumor killing 0.1 2.2

B cell reduction 0.4 2.5
CD4 expansion 0.2 8.8
CD8 expansion 0.3 2.2

CD8/CD4 expansion 2.1 0.24
IL-2 11.5 290.9

IFN-g 25.5 213.7

POI ~95%

HMWS ~5%

High expression with over 95% POI

EVOLVE-105: reducing

PNGase F

CD3-HC-CD2

CD20-HC

CD20-LC

CD3-LC EVOLVE-105
Calc 
(Da)*

Obs 
(Da)

D Mass 
(Da)**

CD20-HC 49454 49456 2
CD20-LC 23497 23497 0

CD3-HC-CD2 71881 71892 11
CD3-LC 22678 22678 0

Intact 167474 167481 6

EVOLVE-105 : non-reducing

Intact mass

Highly pure EVOLVE trispecific with ~100% correct cognate pairing
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Non-targeting EVOLVE EVOLVE-105

Excellent thermal stability at 
4 °C and 37 °C over 4 weeks
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Dose (mg/kg) Mean t1/2 (day) % CV Mean AUC (µg∙hr/mL) % CV

4.0 9.6 17.5 2313 11

0.5 10 3.9 379 12

Single-dose PK study in Cynomolgus monkeySingle-dose PK study in NSG mouse
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Non-targeting EVOLVE Glofitamab biosimilar

EVOLVE-105

Biologics MOSUN GLOFIT EVOLVE-105 OBIN OCR RTX

MOA CD3-BIS CD3-BIS EVOLVE eADCC ADCC ADCC

7108 1.109 20.3 6.121 35.85 248.1
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Diverse CD20-targeting biologics deplete uniformly high CD20+ B cells in PBMC

CD20-targeting T cell engagers are superior in depleting CD20dim B cells in PBMC

B cell killing potency EC50 (pM)

Biologics MOSUN GLOFIT EVOLVE-105 OBIN OCR RTX
MOA CD3-BIS CD3-BIS EVOLVE eADCC ADCC ADCC
Raji 68.36 0.09 1.28 78.18 389.30 1119
HT 323.30 1.08 4.18 42.31 5029 16.87

Non-targeting EVOLVE

Mosunetuzumab biosimilar

Glofitamab biosimilar

EVOLVE-105
Obinutuzumab biosimilar

Rituximab biosimilar

Ocrelizumab biosimilar

Non-targeting EVOLVE

Mosunetuzumab biosimilar

Glofitamab biosimilar

EVOLVE-105
Obinutuzumab biosimilar

Rituximab biosimilar

Ocrelizumab biosimilar

Over 99% protein purity on 
SDS-gel and aSEC

EVOLVE-105
Purity: >99%

Retention time [min]

Glofitamab
biosimilar

EVOLVE-105 
(His6)

EVOLVE-105 (tHEK)EVOLVE-105 
(PBS)

Differential scanning calorimetry (DSC)
Tonset: 57 °C, Tm1: 68 °C, Tm2: 78 °C

Excellent thermal stability
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Internal co-stimulatory molecule screen showed ligand of CD2 allows for the longest 
proliferation, activation, and effector properties compared to other costimulatory molecules

Raji (CD20medium) - PBMC

HT (CD20dim) – PBMC

Increased Viability Increased CD8 Increased Activation Increased IFN-g

EC50 (pM) GLOFIT EVOLVE-105
Tumor killing 0.7 5.4

B cell reduction 0.08 1.8
CD4 expansion 1.4 16.6
CD8 expansion 1.1 6.3

CD8/CD4 expansion 0.8 0.4
IL-2 n.d n.d

IFN-g 3.0 n.d
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EVOLVE-105 outperforms mosunetuzumab/rituximab/ocrelizumab (biosimilar) in depleting normal B cells 

EVOLVE-105 outperforms mosunetuzumab/rituximab/ocrelizumab/obinutuzumab (biosimilar) in depleting CD20dim B cells, 
offering deeper B cell depletion including CD20dim cells

In both mouse models (CD20medium and CD20dim), EVOLVE-105 shows comparable killing potency to glofitamab (biosimilar) 
and with balanced cytokine release, and CD8 T cells preferred expansion over CD4 T cells (EC50CD8/EC50CD4)
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At 10 µg/kg (>95% peripheral B cell depletion), EVOLVE-105 induced less IL-6 and significantly lower 
TNF-a (data not shown) excursion than benchmarks 
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1.Engelberts, P. J. et al. EBioMedicine 52, 102625 (2020).  2.Frances, N. et al. Journal of Pharmaceutical Sciences 111, 1208–1218 (2022).
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EVOLVE-105 candidate shows IgG-like half life in mouse and cynomolgus monkey
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