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BACKGROUND

• CAPTN-3 is a novel platform technology of Conditionally Activated (CAPped) tri-specific antibodies engaging both 
T cells and NK cells to target cancers expressing Tumor Associated Antigen (TAA) (CD3xTAAxNKG2A) and 
induce a strong and selective immune response against the tumor. 

• The addition of the NK engager enhances the tumor-killing activity, providing a key differentiation for more 
sustained and potent anti-tumor effects. NKG2A arm also acts as a checkpoint inhibitor enabling simultaneous 
NK and T-cell activation (Fig. 1A). 

• This scaffold is designed to be activated only at the tumor microenvironment (TME) to improve safety profile and 
extend the therapeutic index. The capped-CD3 is cleaved by multiple TME-specific proteases, increasing 
likelihood for activation by various tumor types. To further extend the capped tribody half-life, human serum 
albumin is included.

• CAPTN-3 platform leverages a Plug & Play scaffold system allowing a flexible design to easily swap and integrate 
various Abs to target a wide range of diseases (Fig. 1B).
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Figure 2: CAPTN-3 uniqueness in engaging both innate and adaptive immune subsets. 

Figure 1: CAPTN-3 platform unique structure and related advantages (A). The structure utilizes Plug & Play capabilities to accommodate a wide range of 
candidates on the platform (B).    

Binding efficiency and specificity of CD3, NKG2A and TAA arms were measured by Octet (Kd), ELISA and FACS 
assays. Efficacy and contribution of arms were tested by in vitro cytotoxicity assays (ChemPartner) and ex vivo 
patient-derived tumor explants (PDE), involving resected tumor fragments retaining TME native architecture and 
immune cell array, tumor heterogeneity and proliferative capacity (Curesponse). In vivo efficacy was tested in 
TNBC xenograft model (MDA-MB-231) in CD34 engrafted IL-15 KI humanized mice.

❖ Selective and high-affinity binding of CAPTN-3 tribody to CD3 and NKG2A

• CAPTN-3 is a first-in-class platform uniquely unleashes both innate and adaptive immune cells against 

the tumor, mitigating the immunosuppressive TME through several mechanisms. 

• Creating an immune synapse that involves both T cell and NK cell engagement to the tumor as well as 

NKG2A:HLA-E checkpoint blockage enabling simultaneous NK and T cell activation, enhances the anti 

tumor activity and demonstrates a synergistic effect, differentiating this approach from others in the 

field. 

• These advantages and the conditional activation mechanisms, including TAA dependency and a 

selective CAP cleavage by TME proteases,  suggest improved safety and efficacy resulting in a wider 

therapeutic window. 

• Platform expansion is ongoing to investigate tribodies against additional tumor and NK specific targets.

❖CAPTN-3 tribody inhibits NKG2A:HLA-E checkpoint and triggers NK-mediated 
cytotoxicity

Figure 3: High affinity binding (low nM range) was detected towards CD3 & NKG2A proteins (A) and CD3 & NKG2A expressing cells  (B); no binding was 
detected using the mutated versions of the tribody (A,B), indicating specificity.

Figure 5: the capped and non-capped tribodies 
inhibit NKG2A-HLA-E interaction in a dose-
dependent manner while mutated NKG2A tribody 
did not (A). The non-capped tribody induced NK 
cell-mediated cytotoxicity against HLA-E expressing 
LCL.721.221 cancer cells, while the NKG2A mutated 
tribody had no effect (B).

B

❖Conditionally activated Cap technology to enhance therapeutic index

Figure 4: Selective activation of the tribody is gained through CD3 capping and 5T4 dependency. Binding of the CAPTN-3 tribody to CD3 is dependent 
on the cap cleavage by proteases selectively overexpressed at the TME (A). PBMCs mediated cytotoxic effect against MDA-MB-231 TNBC is restored 
following cap cleavage (B). PBMC-mediated cytotoxicity induced by the non-capped tribody was detected at a pM EC50 range for 5T4-positive cancer 
cells (NSCLC NCI-H226 and TNBC MDA-MB-231, 5T4 MFI 1700 and 900 respectively) while no cytotoxic effect was detected in 5T4-negative cancer cells 
(gastric cancer AGS, 5T4 MFI=0) (C).
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❖ Dose-dependent and synergistic anti-tumor effects of αCD3 and αNKG2A
in NSCLC Patient-Derived Explants (PDE)

Figure 7: Dose-dependent of the capped tribody (A) and synergistic effects of the CD3 and NKG2A arms in suppressing 5T4+ NSCLC PDE (B). Ex 
vivo patient-derived tumor explants (PDE) involve the culture of resected tumor fragments that retain the TME native architecture and immune cell 
array, tumor heterogeneity and the proliferative capacity, serving as a clinically-relevant tool for drug evaluation. Fresh NSCLC patient-derived biopsy 
was cultured as 250um slices, treated for 96hr, fixed, and H&E slides were blindly scored for response based on cell viability and damage to the 
cancerous tissue according to pathological criteria using proprietary artificial intelligence algorithm (cResponse). 

❖ Anti-tumor activity in a breast cancer in vivo model
• Figure 8: Sustained tumor regression in 5T4+TNBC 

xenograft model (MDA-MB-231) in CD34+cell engrafted 
IL-15 KI humanized mice. 

• The Capped tribody performed better than the 
uncapped variant.

• PK analysis in normal mice shows 3-fold higher 
exposure of the capped tribody compared to the non-
capped.

• No change in body weight

• Dose regimen: 0.2mg/kg capped, equimolar 0.1mg/kg 
non capped using the CD3x5T4xNKG2A previous 
generation. Treatments started on study day 0 when 
tumors were established (mean volume  ~90 mm3)

❖ Improved safety profile: 
     Cytokine release is 5T4-dependent and suppressed by the cap

A

❖ CAPTN-3: A Plug & Play platform

Figure 9: Plug and Play technology allows a flexible implementation of antibodies against various tumor and NK associated antigens to expand the 
pipeline. Different tribodies targeting 5T4 (CD3x5T4xNKG2A), EGFR (CD3xEGFRxNKG2A) and NKG2D (CD3x5T4xNKG2D) were 
constructed and demonstrated low nM and selective binding to cells overexpressing (OX) the target (FACS), and efficient PBMC and NK mediated 
cytotoxicity (data not shown). 

Figure 6: CAPTN-3 characteristics reduce the risk in 
cytokine release syndrome (CRS), usually associated 
with T-cell engaging (TCE) therapies. Cytokine 
release assay was performed using PBMCs in the 
presence and absence of 5T4-expressing cancer 
cells.  The capped variant vs the non capped, 
showed a decreased IFN release > 150-fold (Safety 
factor #1). In addition, at the absence of 5T4-
expressing cancer cells (representing the periphery) 
compared to their presence (representing the TME), 
the non-capped variant showed a decreased IFN 
release ~50-fold (Safety factor #2). Anti-CD3/CD28 
activation served as a positive control.
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• Lead compound IM1240 (CD3x5T4xNKG2A) targets 5T4, a TAA expressed in a variety of solid tumors and 
is correlated with advanced disease, increased invasiveness, and poor clinical outcome.

• CAPTN-3 unleashes both innate and adaptive immune subsets at the TME through several mechanisms: 
Engagement of the tumor cell with either T/NK cell creates an immune synapse with enhanced anti-tumor activity. 
Activation of effector CD4/CD8 T-cells is achieved via CD3 binding, bypassing immune evasion mechanism such as 
loss of antigen presenting complex. Engagement of cancer cells with NKG2A+ immune subsets such as NK cells and 
the highly cytotoxic CD8+NKG2A+ T-cells and 2 T-cells is accompanied by the interference with HLAE-NKG2A 
checkpoint axis, leading to effective anti-tumor response (Fig. 2).
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Blockage of NKG2A-HLAE binding NK92-mediated cytotoxicity of HLAE-
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