A synthetic biology approach to address the immunosuppressive tumor microenvironment:

novel TGF-B switch receptors convert inhibitory signals into enhanced NK cell activity M-212
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A panel of TGFBR2-SR constructs was designed for gammaretroviral transduction
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consisting of truncated CD19 tag was also designed (dCD19). All constructs were
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bi-cistronic designs with the second element being an inert expression tag.
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° Classes of TGFBR2-SR designs convert TGFB to a growth factor for NK Cells e TGFBR2-SRs potentiate target-driven NK cell functionality

We reasoned that the ideal solution to enhancing immune cell function in TGF-B rich environments would be
redesigning TGF- signaling to confer three functions on the engineered cells: (a) protect the engineered cells
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Switch receptors offer a flexible and rich design strategy for creating therapeutic NK cells capable of robust functioning within hostile tumor microenvironments.

0) . . .
0 EX105 1x106 1 Ex106 %106 e TGFBR2-SR constructs protect against TGF-B by multiple mechanisms
- Intrinsic DNR function
Cell Count, No TGF-$ (A) Construct  (B) e e e
. TGFBR2-DNR dCD19 Tag Control  Expression g _Analysis Gated on [Tansquced Cefls
NK Cell Functions Suppressed Protected Enhanced (B) P T
- \ =
_' 24 5 Day Expansion with 10 ng/mL TGF-B1 £a I/J\ f\ﬂ + g oo
) oL , . , S 60-
o a - <
% CCD 1 S = /\wﬂ \ }\ % 40-
© = = — 20+
3 E O 5 /\ /\ * 2 o
a TGF-B switch receptors function by three beneficial mechanisms S8 - /\ S 1GEpL contiol T STANPLSHANES (EROR
2 < ﬂf‘/\ R | A Extrinsic TRAP function
< O2RRSX¥X T ors s d9dgsaoas I yerIdegadyoeax Q@0 S o o R —~ Analysis Gated on Untransduced Cells
| STy s o
Unprotected Protected Neighbor n-®f sSFEFE EESOCIR8YZ875E zz2 0z 7 QUL < & 100-
- - @ o U) "o Figure 6: NK cells expressing TGFBR2-SR constructs were generated and conditioned for 5 E 80-
7.4 & \& Figure 4: NK cells expressing TGFBR2-SR constructs were generated and conditioned for 5 days with 10 ng/mL TGF-B1. Cells were then counted to days WiFh 10 ng/mL TGF-B1 -C\(tokine, ther'1 analyzed by flow cytom?try. (A) DNAM-1 3\2, 60~
/\/ 7/'/ determine the impact of TGF-B conditioning on cell growth. (A) Total number of cells recovered from each culture, plotted as a comparison of cell number €Xpression on construct positive or negaft.we NK cells transduc.ed with the TGFBR2-DNR and o 407
with or without TGF-B treatment. The location of constructs in different regions indicates inducible or constitutive behavior in response to TGF-$, and a dC'D19 tag control constr.ucts. (B) Quantified DNAM-1 expre_ss'lon on NK cells transduced f 20+ —j_-_-_-_
gain or loss in function relative to the dCD19 tag control. (B) Waterfall plot showing the number of population doublings for each construct when cultured with several representative TGFBR2-SR constructs and conditioned with TGF-. % 0 . |
o /\9 . with 10 ng/mL TGF-B1. Z TG|\||:<3‘31 cc;rna;?ol DNR SLAMF1 SLAMF5 EPOR
4 . .y
‘ /‘.l )
& ~ ‘2 We successfully executed a screen in primary NK cells discovering functional switch receptors that convert inhibitory TGF-f8 into beneficial signals.
- o
P[ N ® TGFB-SRs convert TGF-B into a growth factor ® TGFB-SRs enhance NK Cell functional responses ® TGFB-SRs include dominant negative activity
il A/ 3 Diverse classes of TGFBR2-SRs reversed TGF-B-mediated With SR engineering, chronic TGF- stimulation strengthened NK TGFBR2-SRs protected from suppressive TGF-B signaling
QZ) inhibition and promoted NK cell expansion in vitro cell tumor killing and target-induced cytokine secretion
.
O
@
—




