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RESULTS 

BACKGROUND

• CAPTN-3 is a novel platform technology of conditionally activated T cell engager (TCE) and NK cell engager (NKCE). 
These tri-specific antibodies uniquely unleash both innate and adaptive immune cells against the tumor (Fig. 1, 
2). 

• The capped-CD3 is cleaved by multiple local, non-systemic TME-specific proteases, restricting activation to the 
TME, to increase the therapeutic window in patients (Fig. 1). 

• Our lead tribody IM1240 (capped-CD3x5T4xNKG2A), which NKG2A arm acts as a checkpoint inhibitor enables 
simultaneous NK and T cell activation, including exhausted immune cells and extremely high antitumor effector 
subsets, such as NKG2A+2 T cells (Fig. 2). 

• The newly emerging tumor immune evasion axis NKG2A-HLAE plays an important role in the TME. HLAE is often 
upregulated in tumors to evade immune detection.
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Figure 2: CAPTN-3 uniquely engages both innate and adaptive immune subsets (A). NKG2A expression identifies a subset of human 2 T cells exerting the 
highest antitumor effector functions (adapted from Cazzetta et al.) (B)

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).    

In vivo models were established by inoculation of triple negative breast cancer (TNBC) MDA-MB-231 cells with 
PBMCs. Treatments were IV QOD 1mg/kg for non-capped tribodies and equimolar for the capped tribody, each 
group of 8 mice treated for 24 days, with 20 days follow up. Stability of biotinylated IM1240 was tested using 
western blot and CD3 binding ELISA. In vitro cytotoxicity was tested using LDH release assay. Characterization of 2 
T cells, exhausted T cells, and immunodepletion was explored by FACS analysis. Cytokine release was tested using 
ELISA.

❖ Sustained tumor regression by CAPTN-3 lead tribody - IM1240 
     (capped-CD3x5T4xNKG2A)

• The unique structure of CAPTN-3 as a TCE with an additional NK arm, specifically NKG2A, enables simultaneous 

NK and T cell activation, including exhausted immune cells and extremely high antitumor effector subsets, such as 

NKG2A+2 T cells demonstrating significant added value of the NKG2A arm and its synergy with the CD3 arm, 

both in-vivo and in vitro.

• CAPTN-3 multiple tribodies demonstrate sustained tumor regression, supporting the platform’s plug & play 

potential to generate highly potent customized products. 

• The unique CAPTN-3 tribody structure and its local TME dependent conditional activation are  specifically 

designed to enable a wide therapeutic window

Figure 6: Reinvigoration of exhausted T cells by CAPTN-3. NKG2A is often 
upregulated in exhausted CD8⁺ T cells in the TME, and these cells often co-express 
other inhibitory receptors such as PD-1, LAG-3, or TIM-3. We show upregulation of 
T cell exhaustion markers following repeated stimulation every 2 days with 
CD3/CD28 beads (A). Exhausted T cells co-cultured with TNBC MDA-MB-231 cells 
for 24hr with increasing concentrations of IM1222 showed a significant cytotoxic 
effect (pM range EC50), similar to fresh T cells (B). Synergistic effect of the arms is 
observed, demonstrating loss of efficacy by mutating each of the CD3 or NKG2A 
arms (C).

❖ Reinvigoration of exhausted T cells by CAPTN-3
       Synergistic effect of the CD3 and NKG2A arms 

B: IM1222 induced reinvigoration of exhausted 
T cells; similar effect to fresh T cells

❖ CAPTN-3: A Plug & Play platform
In-vivo tumor regression of additional tribodies

• Engagement of the tumor cells with either T/NK cells by CAPTN-3 creates an immune synapse with enhanced 
anti-tumor activity. Activation of effector CD4/CD8 T-cells is achieved via CD3 binding, bypassing immune 
evasion mechanisms such as loss of antigen-presenting complex (Fig. 2A). 

• CAPTN-3 induced engagement of cancer cells with NKG2A-expressing immune subsets such as the NKG2A+CD8+ 

T-cells and NKG2A+2 T-cells, triggers activation through the CD3, accompanied by the interference of the 
HLAE-NKG2A checkpoint axis, leading to effective anti-tumor response (Fig 2A, 2B). 
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Figure 3: Significant tumor regression (p<0.0001) by IM1240, with no tumor recurrence, is demonstrated. Similar responses to the capped and non-capped 
tribodies suggest conditional cap cleavage at the TME. TNBC MDA-MB-231 cells were s.c. inoculated 1:1 with PBMCs on day 0. Treatments: IV QOD 1mg/kg 
non-capped IM1222 or equimolar dose 1.7 mg/kg of the capped IM1240 till day 26, 8 mice per group. Follow up 20 days following treatment completion.

❖ CAPTN-3 design reduces immuno-depletion probability

Figure 7: The cap and the engagement to 5T4+cancer cells reduces NKG2A+NK cell depletion by >100 fold each, supporting CAPTN-3 structure design (A). 
No immuno-depletion of NKG2A+CD8 T-cells was observed (B). No cap removal was observed in serum samples from advanced cancer patients (TNBC, 
NSCLC, SCCHN) and healthy donors, preventing activation in the periphery and supporting wide therapeutic window safety aspects (C).

Figure 8: Significant tumor regression 
observed by IM1060 (CD3x5T4xNKG2D) and 
IM1065 (CD3xEGFRxNKG2A) CAPTN-3 
tribodies (p<0.0001) (A, B). No tumor 
recurrence was observed following 
treatment completion. TNBC MDA-MB-231 
cells were s.c. inoculated 1:1 with PBMCs on 
day 0. Treatments: IV QOD 1mg/kg till day 
26, 8 mice per group. Follow up 20 days 
following treatment completion, Tumor 
removed and weighted (day 46) (A, B). 

Superior activity of IM1065 
(CD3xEGFRxNKG2A) over the combination of 
the related antibodies – cetuximab (EGFR 
Ab) and monlizumab (NKG2A Ab) (C); 
accompanied by enhanced IFN and IL2 
secretion (D) was detected in a PBMC-
mediated cytotoxicity assay of MDA-MB-231 
TNBC.

A: Significant tumor regression by IM1060 (CD3x5T4xNKG2D)

(NKG2A) (5T4)

C. Superior cytotoxic activity of the tribody vs 
combination of the related Abs 

D. Cytokine release

B.  Significant tumor regression by IM1065 (CD3xEGFRxNKG2A)

BA

❖ Significant contribution of the NK and CD3 arms to IM1240 anti-tumor 
       in vivo activity

Figure 4: Significantly higher anti-tumor activity of the tribody IM1240 vs each bispecific variant, CD3x5T4 (IM1340) (A) or NKG2Ax5T4 (IM1242) (B) 
was demonstrated in a xenograft model inoculated with PBMC+MDA-MB-231, treatments were QOD till end of study. The added value of the NKG2A 
arm was tested by comparing IM1240 activity to a capCD3x5T4xmutatedNKG2A (IM1340) at 0.75mg/kg dose. The added value of the CD3 arm was 
tested by comparing IM1240 activity to a non-cleavable capCD3x5T4xNKG2A (IM1242) at 1.5mg/kg dose. 

C: Synergistic effect of the arms

❖ Significant activation of NKG2A+2 T cells and enhanced anti-cancer activity 
by CAPTN-3    Synergistic effect of the CD3 and NKG2A arms 

B: Contribution of the CD3 arm A: Contribution of the NK arm 

A. NKG2A+2 T cell activation & contribution of NKG2A arm

B.  T cell-mediated anti-cancer activity & contribution of NKG2A arm

Figure 5: Both CD3 and NKG2A arms are required for maximal NKG2A+2 T cell activation and 2-mediated cytotoxicity of LCL721.221 cancer cells. 
Blocking CD3 (IM1353, IM1240) completely abolished the activity (A, B);  mutated NKG2A (IM1322) showed > 20-fold lower activation of NKG2A+2 
T cells (A) and 10-fold lower 2 T cell-mediated cytotoxic activity as compared to IM1222 (B).
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