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ABSTRACT
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immune cell types, including T cells and NK cells. CD137 is well validated pre-clinically, as agonism with anti- e 10 © © 12 10 8 © Evidence of Functionality
CD137 antibodies is effective in vivo, however, clinical utility to date has been limited by dose dependent Bicycle Concentration log (M) Bicycle Concentration log (M)
hepatotoxicity. Figure 6: TICA treatment enhances the secretion of cytokines at concentrations that afford occupancy on CD137 in
_ _ _ o Figure 3: Calculation of receptor occupancy (RO) from binding data measured using flow cytometry and expressed as the median fluorescence co-cultures of PBMCs and tumor cells. IFNy (A) and IL-2 (B) secretion increases with increasing Bicycle TICA. At high
e We have demonstrated that tumor-targeted immune cell agonists (TICAs™) comprised of CD137 binding intensity (MFI)u. Variability in the measured MFI arise from instrumental, experimental, and sample specific sources and therefore MFI values concentrations, a “hook” effect is observed consistent with blocking of simultaneous binding of tumor antigen and
B/cy_c/es coupled to tumor antigen binding Bicycles exert anti-tumoral properties with a favorable safety were normalized using E_,;, and E__, values. Percent RO is calculated from the MFI using an inverse relationship shown above. CD137. No cytokine secretion was induced CD137 non-binding Bicycle TICA (non-binder). C) CD137 receptor
profile. occupancy on activated PBMCs from same donor used in the co-culture assay was measured as described in Fig 1.
e Here, we demonstrate another functionality for the Bicycle platform, as a measurement of CD137 TICA target RESULTS

engagement and receptor occupancy. Using fluorescently-labeled CD137 Bicycles, we measured RO on
immune populations in isolated human peripheral blood mononuclear cells (PBMCs), as well as in whole

blood. Proof of Feasibility B A. B. ﬁ
e The assay shows high specificity as no Bicycle binding was observed in CD137 negative cell populations. "y ouTrecepor | A CD8+ T cells CD4+ T cells oh Start treatment 21 Terminate
Additionally, RO was shown to be dependent on the presence of CD137-binding Bicycles. Together, this novel G huCD137 C57BI/6 ~300-500mm? tumor FACS -analysis
approach of measuring receptor occupancy may be used to inform on both the pre-clinical and clinical ﬁb TICA , 1107 -~ TiCA > 100] ~* TICA ®» MC38 in huCD137 C57BI/6 mice 120~ Infiltrating T cells
therapeutic properties of Bicycle TICAs % 904 = Non-Binder -= Non-Binder z 2500 + | -e- Non-Binder > 100- o
| 80— - C
INTRODUCTION . CQ* D137 Bicydle | 5 70~ o -e- TICA 0.56 mg/kg iv BIW S 80-
' dimer S 60+ £ 2000 3 _
CIO - - o 60
O 504 s . == TICA 15 mg/kg iv BIW S
4 N ( ‘ S 407 £ 1500 O 40- 3
Matrix Target Q S 7o £ 1000~ 2 " o
Optimized Monomers >60 BCYs ‘ 0+ | S 500~ é 20—
Hinges with an array of spacers , | * Fluorophores S %8: -6 3 S _40- —5—
\ V4 ; @ \/\ ’ | * - = 0 ' -
CUAAC ‘click’ chemistry > \ T Bicycle Concentration log (M) Bicycle Concentration log (M) % 0 7 14 21 28 Days 0 m{q kg 0.15 rlng/kg 15 mlg/kg
= .
Chemical optimization 8 \ ' _— TICA Dose
CD;;;C';:"“' Figure 7: Receptor occupancy measurement in vivo. RO in tumor infiltrating CD137+ T cells was measured successfully 2 hr
v - - - - - - - gum ._ - - - -
Figure 4: CD137 Bicycle dimer as a probe to measure receptor occupancy on immune cells. Total and unoccupied CD137 on activated PBMCs after TICA ?dm|n|strat|on. (A) Intermittent dosing of TICA Iead-s to 5|g!n.|f|cant anti-tumor activity in syngerle|c MC38 mouse
Dimer Trimer Tetramer TICA | were measured using a non-competing CD137 antibody or labeled dimer using the general method described in Fig 1. The percentage of model and informed doses selected for the RO study. The TICA is specific for human CD137 and does not bind mouse CD137
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F'g':'re 2: CD13_7 recept?r occupancy assay _workflow. Cryopres_erved healthy h-uman PBMCs were activated with anti-CD3 Bicycle Concentration log (M) Bicycle Concentration log (M) Bicycle Concentration log (M) Bicycle Concentration log (M)
antibody overnight. Activated PBMCs were incubated with variable concentrations of TICA for 1 hr. Treated PBMCs were

stained with CD137 dimer and a non-competing CD137 antibody. CD137 receptors on immune cells unoccupied by TICA are
labelled with the CD137 dimer and total CD137 levels were determined by the non-competing CD137 antibody. As the
concentration of TICA increases, CD137 dimer binding decreases giving an inhibition curve.

Figure 5: The CD137 Bicycle dimer selectively binds to CD137 positive T cell populations. Following a 1 hour treatment of TICA (or non-binding
TICA), the level of labelled CD137 dimer was measured within the both the CD137 positive and negative populations. The MFI for each TICA
concentration in each cell sub-population is graphed above.
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