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Exogenous ATP Drives Transcriptomic Changes Related to DC Activation that are
Elevated by Neoadjuvant Chemoradiotherapy in Esophageal Cancer

Rebecca Fuchs, Ke Jin, Manu Arrojwala, Ester Fernandez-Salas, Christine E. Bowman, Soonweng Cho, Jenna Pappalardo

Arcus Biosciences, 3928 Point Eden Way, Hayward, CA 94545, United States

RCUS

BIOSCIENCES

Background N /( Results )\ C Results N
Generation and validation of an ATP signature using a moDC coculture system Exogenous ATP increases CD39 and PD-L1 RNA expression
i — o P .
Immunostimulatory | B s 10 < Immune che(_:kpomt |_nh|b|tors exhibit ‘Alltroatments Endogenous | | Exogenous Alltroatments Endogenous | | Exagenous
e reduced efficacy in PD-L1 low e exogeng?s eATP o _th, . 3d * Q All treatments Endogenous | | Exogenous 0 50058 50000 o6 o007
<, ATP ADP — AMP ADO H conaition: +AB598 + ATP K -
! % ENTPD1, ENTPDZ, 3, 8, ALPL NT5E gastroesophageal ~ tumors,  which AB598 +ATPvs. | oncg activated moDCs g 0 0.046 Te=07 c *
s | (cp39) (cD73) have correspondingly lower levels of AB598 - 2 Zoal E!ﬂ * 2, 37 .
- TP, immune infiltrate relative to PD-L1 endogenous eATP r"°. S SATP su $ g 780 le A
AB598 high tumors. DOC + 4849 + ABS98 vs,  + 1 ABseh 1508 " * ® @0 °8 B30 [i] ] ! [i]
. . . ¥
<% AB598, a therapeutic anti-CD39 DOC + A549 + [gG1 FS . . o3 2, z .
'3 - activated moDCs = Lo2 o o »
P20)(Y) Inflammasome antibody, preserves extracellular 4 < * +4¢ %=
receptor Activation @ I adenosine  triphosphate  levels Exogenous A549 End oA+ — S S R Y 3 | B | 551
Activation xogenou e ndogenous ) )
T Activation (eATP)  that gre elevated by SINHOAFf‘ARNTI‘;ngwaRIPIU csmg MYGIPs | TRIP1D |sot)6)e- ® € O O ® O O O O ® O o O 's%“é’éf eeceeeces o o 8 o '“5%’87 deceeeces o o 8 o
APC Maturation T cell chemotherapy-driven immunogenic snmmwup?‘wg‘ v RBTE2 ARNTLZMAP@K)A - DOC-O @ O @ @ @ O @ ® e o o O -0 o0cceecce & o O O Jooccoeecce ¢ 8 O O
cell death (ICD). g, PR ol N0 O, % ABE43 e L IR . AP 000co00ese O 0 O ® AP-0CO0OC0Ceee © O O @
E?:E;;thlD%D:;?:tiic:tii:::ork?lgorg'la;\?:te?imli;;u?r?;rr:gt‘t:];:;;y % eATP activates Dendritic cells (DCs) S 3 ATP-O O O O O O © ® ® o O o e Eigure 7, PDL1 and CD39 RNA expression increase with exogenous ATP in the presence of AB598. A/B) CD39
X , - ) . . e : a IR S S S S S ; ; ; N . IR ( with ' ) neey
driven ICD, is rapidly degraded by CD39. AB598 inhibits CD39 wh|qh mediate immune .act|vat|on, % = CD80- .. and PD-L1 RNA expression in the moDC experiment. Significance was determined with paired t-test.
eDrgyrtnatic ;cttivitTy arl1ld eICieyates eATFt’. Ie;./els.leA(;ll'P ?ctitvates leading to tumor control (Fig 1). g° 3" CD83- | | eATP generative regimen increases the ATP signature score,
s to mediate T cell and immune activation, leading to tumor 2 = T T
control. 3 2 ces i I WENNE e PD-L1, and CD39 RNA expression in ESCA
S _
< R It ) = ©° Eigure 4, ATP signature generation using an endogenous coculture system. A) o E 00 p=0.66 em p=0.23
esuits ° 2 Monocyte-derived dendritic cells (moDCs) were exposed to combinations of treatments and 8 : -0.03 p=0.36 ~0.03 __p=075
’ ) =0. p=0.
. M o P e . T coculture with NSCLC A549 cells followed by RNA sequencing. B/C) Volcano plots of (B) 7] — =8k <
PD'L1 LOW ESCA patlents have |OW DC Ilneg_qe dgene expression N N exogenous and (C) endogenous comparisons DEGs, 23-gene signature highlighted. D) Loss zZ 8 I
QA e s ‘o 5 10 - 5 0 5 (Top) Boxplot of ATP signature ssGSEA score. Lines connect matching donors. (Bottom) g c
) o E 0.8 :.Dﬂm. 0.81 e =002 Log2 Fold Change Gene Categories Log2 Fold Change Heatmap of mean Z-score RNA expression of DC activation markers for each condition. 5 040 ]
Elg#Lgbz.Ll:s:ﬁgatmn of DC marégriE g/;_\enes %) < O ATP Signature Genes Significance was determined with paired t-test. DOC: docetaxel. s lf!f 8 6 E E EE H
wit - expression. ss G 0.7 w 0.7 . . . . B
scores for (A) DC markers and (B) HLA 2 @ ATP signature captures transcriptomic changes reflecting i 0% l
genes in PD-L1 low and high esophageal ‘t; DC : P A : A < .
. . 06 P 0.6 maturation and is independent of adenosine signalin
carcinoma (ESCA) cancers from TCGA, split 2 @ q—&% @ - Baseline On-treatment Resection
by median PD-L1 RNA expression. 8 g 05 0 G G B EEI Condition p=0.98
0.5+ 2 0.5 =0.02
= 1e— ] GOLGA8H 10 = _—p=002
DC markers: CLEC10A, CD1C, CLEC9A, CCRY?, 2 & ImmatureDCs ___ue @ o p=le7 | —— INFRSF1B < —bp=002 Eigure 8, ATP signature is increased with
ll\;gé)((zl 1 HLA-DMA, HLA-DMB, HLA é 041 <% Myeloid DCs 4! y . EFY r—:ﬁ 3 AN % 2Ag)l"§$;erative o reg;;rrg)esr;in EchAD. L
ass Il genes: - 3 - , - - y cu Immature NUB1 ~ . - signature scores, , an -L1
. " : . R D0 04 - % ) . .
ggﬁéﬂﬁ&?ﬁ%ﬁﬁg@ig:ﬁ&gﬁfL;:,ALA_ E 0.3 . T 0.3 . ‘f/ ‘ al °Q . W Mature (Sél(s';“H < EE RNA were increased in on-treatment biopsies
DQA2, HLA-DQB1, HLA-DQB1-AS1, HLA- a ¥ I : : / g <2 2-score AR [a) iii after eATP generapve therapy in the ESCA
DQB2, HLA-DQB3, HLA-DRA, HLA-DRB1, HLA- LOW ngh LOW ngh E_\M-f//m: ~—DMSO * D o3 ;§; '2 AB a PERFECT trlal (Flg 3A). Significance was
DRBS5, HLA-DRB6, HLA-DRB9 PD-L1 RNA PD-L1 RNA ionan PBIICS and IFNy P ! determined with paired t-test.
. . . . 0 — - - —
eATP generative treatment increases DC lineage in ESCA Mature DCs Immature Mature -1 Baseline On-treatment Resection
0 Baseline CR(l)fS rTgirr:jen» five cyctlesg_ntt:ﬁ a week: inlt.’liaV((ejnc»ﬂ's1 {:a'rboplatin, Ateiﬁlizumab Final . R -2 | < conclusions >
paclitaxel and concurrent radiotherapy combined with intravenous monotherapy was ’ S
Ga‘s';rer;slffl:py atezolizumab in the 1st and 4th week of nCRT. On: 1t admini: d after nCRT “F;::E?ﬁq 6 Q ATP signature representation &S ,Ig?' c;lf"v Qs,?(‘ ,._;43" A Q§_’,‘> @9\ A P m e . . . -
Gastroscopy Week 3 in Week 7, 10, 13 et ron e S S FTSE I EFT LTSS S + We generated an ATP signature defined by eATP added to the system, while
@ T p =053 G Zos] p =0.08 GSEZ706 UNSTIM VS 24 LPS + R848 55005 . Eigure 6. Assessment of the ATP signature in inhibiting CD39. The signature increased with endogenous eATP generated by
= ’ = GSE2706 2H VS 8H LPS STIM 3.28E-06 independent experiments. ' H
(L}J) o4 p= 0.00095—% % p=0.04 —p=002 GSE14000 UNSTIM VS 16H LPS 3.28E-06 - . I A) MF;/eIoid DCspenriched from human PBMCs were A549+DOC, and eATP generative therapy in ESCA.
0 @ o4 LINDSTEDT DG MATURATION B NS - cultured as immature DCs or matured using LPS and % eATP-generating therapies increased the levels of PD-L1 and CD39 RNA
2oz 2 IFNy. Vehicle treated cells were used to assess DC expression which could result in eATP degradation and immunosuppression if
» » G maturation. B) ATP signature is increased in mature P T
2 @ 0s p=03 DCs. C) Heatmap of ATP signature genes show CDg39 activity is not inhibited.
= c p=0.21 s. C) P SI9 9 : . . - .
5 00 /o) = : ) Ay o o _p=011 - consistent upregulation in mature DCs. D) The ATP % PD-L1 low patients may derive benefit from inhibiting CD39 and preserving the
s O o2 Myeloid DCs / 2z signature genes were tested for overrepresentation in . o -
S < ) g i the MSigDB. Pathways related to DC maturation and eATllz .generatﬁd byJQD chemotherapies that will increase DC activation and
o - ° T ( @ @ 20 shared genes with the ATP signature are highlighted result In an enhanced iImmune response.
0.1 ° 74 N . . " .
T . y — u — X =23 in blue. E) Adenosine signaling was assessed using
Baseline On-treatment Resection Baseline On-treatment Resection evichad o Lipopolysaccharide 5 .. mature DCs described in (A) exposed to DMSO, References: 1. van den Ende et al., (2021) Clin Cancer Res. 15;27(12):3351-3359; 2. Jin et al., (2025) The Journal
Eigure 3, DC markers increased with eATP generative CROSS regimen in ESCA. A) Clinical trial design and human PBMCs and IFNy adenosine receptor A2aBR agonist NECA, and NECA of Immunology, vkaf187; 3. TCGA Research Network: https:/www.cancer.gov/tcga; 4. Anderson et al., (2024)
. sed | - g 9y,
sample biopsy (GSE165252) timeline of the PERFECT trial (NCT03087864) for ESCA. B/C) DC marker and HLA NEGATetiima + etrumadenant (etruma), a dual A2aBR antagonist. Molecular Cancer Therapeutics, 1;23(10):1471-1482; 5. Seitz et al., (2018) Invest New Drugs 37, 711-721.
Mature DCs

signature (genes in Fig 2) ssGSEA plots across treatment timepoints. eATP generative CROSS regimen increases
DC lineage markers. Lines connect paired longitudinal biopsies. nCRT: Neoadjuvant Chemoradiotherapy

Acknowledgements: The authors gratefully acknowledge the donors to TCGA and PERFECT. lllustrations
generated in BioRender.

F) eATP signature is unchanged with adenosine
exposure.
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