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Redirecting patient’s endogenous T cells to safely and effectively eradicate tumors continues to 

offer compelling therapeutic opportunities. We found that EVOLVE, a trispecific antibody 

targeting a tumor-specific antigen together with integrated CD3 activation and CD2 

costimulation, led to unique T cell activation profiles. Like the events observed with intact or 

artificial antigen presenting cells1, these trispecific antibodies were sufficient to trigger the 

formation of a CD2 corolla surrounding the immunological synapse, independent of membrane 

CD58, on 95% primary human T cells, in a tumor-antigen dependent manner, compared to 20% 

observed with CD3-matched bispecifics. Trispecific antibodies demonstrated significant 

functional advantages over conventional bispecific antibodies, with corolla-associated signaling 

leading to a 1.6-fold amplification of T cell activation events. This resulted in an over 10-fold 

increase in killing potency against high-antigen-expressing tumor cells and a 20-fold 

enhancement of killing potency against low-antigen-expressing tumor cells. These findings 

provide fundamental insights into the CD2 tropism for corolla localization, even when the CD2 

and CD3 ligands are covalently linked to each other, confirming the potential for EVOLVE to 

initiate CD2-costimulatory signaling at the T cell synapse, thereby enhancing the therapeutic 

efficacy of T cell engagers.
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Abstract

EVOLVE Molecules: Potent Tri Specifics with Integrated CD2 Costimulation 

The Role of CD2 in Immune Synapse Formation & Function
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EVOLVE molecules promote T cell signalling and CD2 corolla formation 
independently of the presence of trans-CD58

Summary & Conclusions

EVOLVE Molecules Trigger CD2 Corolla Formation and Signaling 
on Primary Human T cells 

EVOLVE molecules Trigger CD2 Corolla formation independently of trans-CD58

EVOLVE-Mediated CD45 Exclusion
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Representative TIRF images of EVOLVE-mediated IS formation at 6 nM EVLOVE on SLB
 with 400 Her2 molecules/m2 and 200 ICAM1 molecules /m2, stained for pPLCγ
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CD2 corolla formation correlates with pLCγ CD2 corolla formation correlates with tumor 
antigen recruitment 
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EVOLVE molecules have similar effects on Memory & Naïve  T cells
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CD2 is a TCR Co-Receptor 
for Immune Synapse Formation and T Cell Activation

▪ CD2 naturally localizes at a corolla at T cell synapse 
▪ CD2 corolla formation is critical for signaling 
▪ CD2 is adjacent to the TCR and enhances TCR responsiveness 100-fold
▪ Reduced CD2 pathway linked to poor clinical outcomes in cancer patients

Demetriou et al 2020; Nat Immunol 21, p1232–43.

Supramolecular activation cluster (cSMAC) dominated by peptide-MHC (pMHC) and ligated TCR, the peripheral supramolecular activation cluster (pSMAC) defined by ICAM-1 
and LFA-1 and the distal supramolecular activation cluster (dSMAC) dominated by filamentous actin (F-actin)
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Diagram of T cell-SLB system2 with EVOLVE molecules (E1 for example) and traditional bispecifics
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Model for Exclusion of CD45 by EVOLVE Molecules 
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