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Introduction
In patients with B-cell Acute Lymphoblastic Leukemia (B-ALL), Chimeric Antigen Receptor (CAR) T cells targeting CD19 have achieved durable responses. However, the contribution of the tumor microenvironment (TME) on CAR T-cell fate and
endogenous immunity remains incompletely understood. Trancriptomic data from treated BALL patients' bone marrow (BM)-resident immune cells demonstrated that immunological niche reacts to CAR T cell-mediated inflammation by activation of

inhibitory pathways and molecules. Remodelling of the composition of BM after CAR T-cell infusion is observed.
Significant enrichment for gene expression profile associated with Hypoxia was correlated with the expansion of Myeloid Derived Suppressor Cells (MDSC). In parallel, TGFB signaling and cell exhaustion in endogenous CD8+ T cells and infused CAR T

cells were observed.
Aim: Define role of Hypoxia in exacerbating the exhaustion of CAR T cells and endogenous immunity.
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Results

Enrichment in Interferon response, Hypoxia, and TGF-B signaling was associated with Increased MDSC and T-cell exhaustion post-treatment Role of chronic inflammation and Hypoxia in driving T cell dysfunction
the expansion of MDSC, and exhausted T cells
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Inhibition of glycolysis and oxidative phosphorylation associated wit increased lipid HIF1a, VEGF and TGFBR2 are key players in the crosstalk between CAR T cells and Increased monocytes, MDSCs and myeloid VEGFR2+ cells following CAR T-cell therapy
metabolism suggest that endogenous T cells and CAR T cells are facilitated to cell exhaustion the immune niche, leading to general immune suppression in tumor-bearing HSPC-humanized mice

=l

| ! - iy 'a_,'
: o : : thi - T nE 8 Sender S £
Igniticantly-enriche gene sets In post-treatment versus pre-treatment within + + lidraries @ eiEE§ ey
. 8 Eefiief HSPC + B-ALL cell line
o @ Loy FEEE£55,. e oS BN S TEEEEE S — i - i
%?3 ?3‘ o = E .gl 28R 5 EERSF = a8 EE EEE5E 5 EE W F RGCGIVBF M}I"elﬂld CG”S
e A% S SPEzzrasEEsiv.ty SSzzzzEEssEicLisy
cé\% (?\ o% ﬂl} |mou o 'LIJ '\_ID UooouwzZET ooa |maa LU oYU OouuUDwEZ U l)
S  FRTE - o - = - o] x % ?
PSAP - —_—
ip_,\% %(C\)P‘%_\'% 3%\3 ECTING O 20— (2] 0
2LEFLRSS Y S = = 1.54 Q 80 *
CANAT A2 B 2 ‘3( SPOOEL I -_ )
LR HT 222D -_ GASE - L.l(:) . O o
.......... . Tryptophan metabolism TSAM 1 ©
- Tryptophan metabolism 2 - Lysine degradation 2 THFSF14 OLFM1 < c-l;) ®
- Lysine degradation . ) - Valine, leucine and isoleucine degradation 0 i u CCL2 / 15+ + o™
- Valine, leucine and isoleucine degradation (0] l: Propanoate metabolism COL1BAL O | . D L0 60—
- Propanoate metabolism Butanoate metabolism —> . TGFB1 - [ ] MMP1 9 \ O Q' D
- Butanoate metabolism -2 - Fatty acid degradation Sender Receiver coea \ \ L | 1.01 U
- Fatty acid degradation - Pyruvate metabolism Lra (D 6 = e i
] SN Pyruvate metabolism - Glycolysis / Gluconeo genesis 3 ™ eal u 3 N C 10 O <
] .| - Glycolysis / Gluconeo genesis I - Citrate cycle (TCA cycle) s @ é_.Target A - - e SLAM F8 . SOX5 CYP2681 = c c 40
— Citrate cycle (TCA cycle) - beta-Alanine metabolism . e 9__" " gene iy N \. %) =
- beta-Alanine metabolism - Starch and sucrose metabolism Li d - ’ pigal B m \ \ ‘~.\ Q E +
- Starch and sucrose metabolism - Galactose metabolism _ Igan s | > LOC1 0537241 2 L . ® +— 0.5
- Galactose metabolism Fructose and mannose metabolism -TFF‘I \ \ > O ' N
. . - - .
] - Fructose and mannose metabolism Amino sugar and nucleotide sugar metabolism co3a D- |GHV1 46 2k ° ® - CYP27C1 Q 54 ) Y 20
- Amino sugar and nucleotide sugar metabolism srgltnlne al:ld pLoane mtitabollsm " 4 - - o0 . o) L
- Argininé and proline metabolism o oDt Py metabolism R AP s .54 28 g — el g = PXDNL c 0 0
g2 3 g2 E Z2 9 =m 4 = E 2 5 gz 2 3 ¥ o9 £ oz
-------: gelntos‘la ?hos%h;a_te p:thwlvaz taboli - Glycine, serine and threonine metabolism 5 T 8 ‘2 72 8 ¥ 8 g 2 E § E 3 £ g & E i E E R O e o ./ O 2
yoxy'ate and dicarboxyfate metabollsm - Cysteine and methionine metabolism cell-cell communication Target genes BEEEEES IR e T e ' A “e %o 2 MAOA L
- Glycine, serine an d threonine metabolism - Terpenoid backbone biosynthesis getg HIF1 . AP 0- X 0.0- > 0-
- Cysteine and methionine metabolism - Metabolism of xenobiotics by cytochrome P450 '/_\ Send . O a e e e gy '8’;/-/// o © o
- Terpenoid backbone biosynthesis Drug metabolism - cytochrome P450 e E enaer '; O ° \ 000 % %0 y ‘o M = O\ CAR NT CAR NT O\ CAR NT
[~ Metabolism of xenobiotics by cytochrome P450 Drug metabolism - other enzymes : - 5§ SE_ S P s ¥ o2 NOS1 AP
. - Drug metabolism - cytochrome P450 Retinol metabolism !ll | 0 - B2 E TE L ~ FEEoE_ _] 2 ==l sk X N S
- Drug metabolism - other enzymes Steroid hormone biosynthesis %/" '“y% ' r E = - fEdey R pLRTEEEE 1 & H P PDX B ALL
- Porphyrin and chlorophyll metabolism - Porphyrin and chlorophyll metabolism ] y = ;; g2 g2z ‘i; o noEN g LR E & 5 . i . + -
[ | - Glutathione metabolism - Glutathione metabolism | | % ZEEEEEEET S, :.E =EEpR  EIRESELE 53¢ gﬁv Fe b Receiver: CAR T cells % VEGFA S C
- Pyrimidine metabolism - Pyrimidine metabolism f\ - /§ G 3 -=533388888¢2xd LDoBZ3238388rz2Ex2 .
- Purine metabolism | Purine metabolism ) ) ’A o1 ! vegrg- v nrtrr bt 8 DD . 80— 100—
- Nicotinate and nicotinamide metabolism i gllcotmatﬁ a“‘:] ”I',C?;'"amt'cge Im tabolism ' | | acm- +
- Glycerophospholipid metabolism - Glycerophosphaolipld metabollism o A /' icose- [
- Ether lipid metabolism .:itheg,':jp'd,met%bo"stmb ' sl n B O TGFBR2 + o
- Arachidonic acid metabolism | GT)afEe:oﬂ;;; ?’r"l:letargsliZmo 'sm \ J coLz- | I ™ ¢ D 80 — o
: Sliftcerol_lgldl metatpohsm - Fatty acid elongation \~-- _d cxgc'i: D 60 — ( )
atty acid elongation . - Biosynthesis of unsaturated fatty acid -1 0 _5 O 5 1 O @)
- Biosynthesis of unsaturated fatty acids | - Alanine, aspartate and glutamate metabolism L4 c
- Alanine, aspartate and glutamate metabolism [ |- One carbon pool by folate (- " — d
- One carbon pool by folate - Sphingolipid metabolism = O n| - — 60_
- Sphingolipid metabolls_m - Other glycan degradation Logz FC 2
- Other glycan degradation [ Glycosaminoglycan degradation — _ - 2 40 ] m
- Glycosaminoglycan degradation - Selenocompound metabolism w7 . - m
- Selenocompound metabolism I-Folate biosynthesis [ [ + 40 -
- Other types of O-glycan biosynthesis - Other types of O-glycan biosynthesis (Tee1 - | | — I
- Mannose type O-glycan biosynthesis - Mannose type O-glycan biosynthesis . ICAM3 - P
- Glycosphingolipid biosynthesis - lacto and neolacto series - Glycosphingolipid biosynthesis - lacto and neolacto series aTLA I D 20_
- N-Glycan biosynthesis - N-Glycan biosynthesis b | o (D 20—
IR SRR O - tive phosphorylation M- Oxidative phosphorylation o m S —
- Inositol phosphate metabolism - Inositol phosphate metabolism , , - - -~y ~ . O\
- Glycosylphosphatidylinositol (GPl)-anchor biosynthesis -: ggyco_zy:)phospphatlc_lyl|n05|tol (GPN)-anchor biosynthesis S E E 5 g B | @& E 2 8§ 3 £ 8 8 . » 3 B E & . £ = \O
- Steroid biosynthesis eroid biosyntnesis : . t 3 3 g £ ¢ 2 ¥ FEE 2 EE KL ¥R E I T EGERE ©
| . . . . - Glycosaminoglycan biosynthesis - heparan sulfate / heparin L 1 L T T W W— ! ] ! ! ! ] O - O -
O omarminoaycan Blosymiess - Chbnirain Sttt Aamatan sulfate ferget genes MEE———————
- Mucin type O-glycan biosynthesis - Mucin type O-glycan biosynthesis CAR NT CAR NT

Conclusions

CAR T cells promote myeloid, and MDSC recruitment in the BM microenvironment in patients with B-ALL, ultimately leading to T cell exhaustion as active feedback of regulation in response to CAR T-cell-mediated inflammation, which may antagonize
the effect of CAR T-cell therapy. Hypoxia have a role in exacerbating CAR T cell dysfunction and exhaustion. Mitigation of the pathway of Hypoxia and could restore CAR T cells activity and persistence in vitro
This study provide novel and potential therapeutic targets within the tumor microenvironment that antagonize the effects of CAR T cell therapy.
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