. Invivo generation of universal CAR T cells that mediate durable anti-tumor immunity through
UmOJ combinatorial targeting with bispecific small molecule adapters -

BIOPHARMA b
Your Body. Your Hope. Your Cure.

5
. i)
e
L ¥ - 7
- Y,

g .0
. Poster
)’f‘g HS/5

Kristen Mittelsteadt, Isabel Leung, Kelsey Lynch, Haiyan Chu, Chang-Chih Wu, Seungjin Shin, Andrew Scharenberg, Ryan Larson, Byoung Ryu, & Laurie Beitz
Umoja Biopharma, Seattle, Washington, US

U

Background

f@ 2

Fig 5. In vivo VivoVec particle delivery generates TgCAR T cells which
control FRa* solid tumors in mice dosed with UB-TT170

Fig 2. Rapamycin-mediated RACR activation enriches and expands
TagCART cellsin vitro
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VivoVec particles containing TagCAR-RACR payload

(See Poster #1230 by Chris Nicolai for more on Umoja’s surface engineering platform)
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Fig 3. TagCAR T cells repeatedly kill FRa* tumor targets in vitro in the Fig 6. Additional TumorTags that bind to other tumor- and TME-associated
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Left. VivoVec particles surface-engineered to engage and activate T cells deliver a payload containing free FRB, RACR, and TagCAR. Together, in the presence of
rapamycin, FRB-RACR drives expansion of transduced TagCAR T cells while additionally inhibiting tumor proliferation and potential immune responses against VivoVec
particles. Right. Expression of the universal TagCAR results in T cells that can be targeted to various antigens of the tumor and TME with TumorTags. These bispecific
molecules contain on one end the universal Tag recognized by the TagCAR, and on the other end, aligand that engages tumor/ TME-associated antigen(s).

Live-Cell Analysis System. At timepoints indicated with the orange arrows, remaining TagCAR T cells were transferred to plates containing freshly plated
mCherry*FRa* MDA-MB-231 tumor targets. Data are represented as mean of technical replicates £ SD. Graphs show results from TagCAR T cells generated
from one healthy donor. Data were recapitulated independently with 2 additional healthy donors.
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' Fig 1. VivoVec-mediated activation and transduction of primary human T
cellsresults in TagCAR expression in the absence of additional stimuli

Fig 4. Ex vivo-generated TagCAR T cells rapidly clear FRa* solid tumors in

vivo in mice receiving UB-TT170
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Summary

« TagCART cells can be generated in vitro with Umoja’s surface-engineered VivoVec particles

1200_f —10e6 Mock T cells + UB-TT170
- i - i 1--10e6 TagCAR Tcells+No T . . . .
Day 3 Activation Day 7 Transduction 4 TeoARTeole g "\ 1100| _5e6 TagCAR Tcells + UB-TTATO alone, in the absence of additional T cell activating agents
stabik . At -TT170 administration 1 i . . . . .
. 100- N 250 [ mor 2 . s njection of FRa v sc injection 2x weekly 1000; ~10¢6 TagCAR Tcells + UB-TT170 » Rapamycin engages RACR and selectively enriches and expands TagCAR T cells in vitro
— [ oC - R : : : ] . . . . .
o *3 5 o LIMOI10 MOI 2 MOI 10 oY Measure tumor size using calipers 900: « TagCART cellsrepeatedly kill FRa* tumor targetsin vitro with UB-TT170 and expand in the
© go- - 40- transduced . p AN N :
5 D = l t e e e o9 o 9 presence of antigen, both functions of which are enhanced with addition of rapamycin
& 60 5 30- . . . NSG MHCI/II E 700 i . . N
I & Ly 0.034 | | | | | | | 3  Exvivo manufactured TagCAR T cells demonstrate robust and rapid clearance of solid FRa
3 |-I6 [ ] Day -14 -7 0 7 14 21 28 2 600_ . . .
S 40- + 20- : s tumors in mice dosed with UB-TT170
i = u - \ Hestybondlorfowayemety | ; ; '/ 2 « TagCART cells can be generated in vivo with administration of VivoVec particles and mediate
O 20- 10- 400- . .
Q S % 2 < 3001 tumor control and regression with UB-TT170
° 0 X 0 : Left. Ex vivo TagCAR proof-of-concept study design. Female NSG MHCI/||PKO : . .« A7 - . . y . B .
che  coa’ e coa’ 2 - mice were engrafted with FRa- MDA-MB-231 tumors in the flank, followed by 200 Umoja’'s universal TagCAR T cells function in the context of additional antigen-targeting
Anti-TagCAR idiotype (AF647) Gated on CD8* T cells administration of ex vivo-manufactured Mock transduced or TagCAR T cells 100 Tu morTags
i 3 i ] o, o . s o
Left. Peripheral blood mononuclear cells (PBMCs) from 3 healthy donors were cultured with VivoVec particles with a TagCAR-RACR payload at indicated (566 or'10e6 cells) after tumors reached a size of 100mm?. Mice were dosed 2x 0 e See more exciti Nng wo rk from UmOja at Posters #366 (Samantha 0 Hara) and #1230 (ChI'IS

multiplicity of infection (MOI)in the absence of T cell activating reagents, such as aCD3/CD28a beads. Activation and transduction of gated T cell
populations was assessed by flow cytometry on Day 3 and Day 7 post-transduction, respectively. Data are represented as mean of biological replicates
SD. Right. Representative flow plots on Day 7 post-transduction showing TagCAR expression in CD8* T cells.

weekly dosing with UB-TT170. Efficacy was measured by tumor regression
using digital calipers and plotted as seen on the Right. Data are represented as
mean of biological replicates + SEM.
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