VACCINE &

MMURNOTHERATY  Combination CAR T Cell Therapy Restricts HIV Escape and Durably
M Suppresses HIV Replication In Vivo

:f B E AT_ H I V Federica Severi'?, Alexandria Criswell'3, Dalia Bercow', Tyler Yang', Francesco Pennino', Reyes Acosta’#, Daniel T. Claiborne

"‘ DELANEY COLLABORATORY "The Wistar Institute, Philadelphia, PA, ?University of Bologna, Bologna, Italy, *Drexel University, Philadelphia, PA , “University of Pennsylvania, Philadelphia, PA

BACKGROUND RESULTS
In most cases, the cellular iImmune response Is unable to FIGURE 1: Killing potency associated with distal epitopes. 1A ND578 E:T 1:1 1B ND580 E:T 1:1 1C  Distance from plasma Membrane
durably control HIV replication. Chimeric antigen receptor Killing potency, as measured by K.Env kiling kinetics, was - :\C,;fgipex " :gfgﬁpex 5
(CAR) T cell therapy may provide an avenue to engineer a heterogeneous among bNAb CAR constructs in the two donors - _ e S x oo
more potent T cell response. tested, but clustered between epitope specificities (1A, 1B). ¢ - : ép 16
_ Despite different ranks among donors, Env epitopes most distal  £.. S Sui
We hypothesize: | o from the plasma membrane like V1/V2 apex, V3 loop and CD4bs, 3 3 2- o<
« CAR T cells with enhanced antigen sensitivity may be were associated with greater potency (C). Z ; g
required to effectively clear HIV infected cells in vivo. o 118 ) T < .
« Antigen sensitivity is influenced by epitope accessibility 2A 1:2 . . o e N I .= = S
and CAR aVidity_ %g N 90‘ 8)‘ o VRCI3 0 4 8 12 16 20TimZe4(h)28 32 36 40 44 48 0 4 8 12 16 20TimZ:(h)28 32 36 40 44 48 A\,Aq’
- Combinations of CAR specificities will be required to §2 | ) " CDtect
_ _ _ 6 s ° ND578 & ND580 o o o
effect!vgly _restrlct HIV escape In order to suppress T8 ee # & " . = 2D binding vs potency FIGURE 2: Binding avidity influences killing potency
viremia in Vvivo. 0 — Q; 2 mmmpsug/ml g o PGT128 Binding avidity as measured by bNAb CARs binding to plate-
2B cpavs cAR binding avidity (ND580) 2C o ND580 Binding avidity 3 60- ) pgDM1400  bound Env nanoparticles (2A), or binding to K.Env target
o SnansAvay S 4 [o NaoP7 cells (2B-D), was variable among CARs within the same
S — N49P7 S oofl om0 — oo 2 - E RE Control specificity. Importantly, CARs with higher binding avidity are
60— a ~ 8 404 , : : , ey g :
METHODS S) N \ S = © [ | associated with greater potency both within a specific epitope
g : 8 8 : (2B) or among different epitopes (2D).
CAR plasmid constructs (A) encoding the scFv of 19 broadly S ™ 3 3™ > 20"
neutralizing antibodies were generated to manufacture CAR T T 20 @0 o 8o 1000 S —— " 0 :% 11
cells confirmed to express the bNAb scFv (B) and oo Force (pN) iling potency score CONCLUSIONS

FIGURE 3: bNAb CARs drive rapid escape
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