Concurrent RB1 and CDKN1A/p21(WAF1) truncating mutations (RW+) in bladder cancer show distinct genomi),\
= and immunological profiles suggestive of therapeutic strategies e\

. . 1 1 . . 1 1 . . 1 1 . 2 . -3 . . 1 1 4 -5
@D Legorreta Cancer Center Wafik S. El-Deiry-, Taylor Arnoff-, Benedito A. Carneiro-, Andre DeSouza®, Ali Amln. , Howard Safran”, Ellsa.beth |. Heath?, Monika Jo§h| ) I?ragan Golua_nln , Sheldon L. Holder?, Anthony E. Mega?, Moh'd M. Khushman®, Sourat Darabi>, ® PRECISION ONCOLOGY
Emmanuel S. Antonarakis®, Anwaar Saeed’, Emil Lou®, Alex Farrell®, Jun Yin3, Elizabeth R. Plimack®, Rana R. McKay'° ALLIANCE

1. Brown University, Providence, Rl; 2. Karmanos Cancer Institute, Wayne State University School of Medicine, Detroit, MI; 3.Penn State Hershey Medical Center, Hershey, PA; 4. Department of Hematology-Oncology, University of Alabama at Birmingham, Birmingham, AL; 5. Hoag Family Cancer Institute,
Newport Beach, CA; 6. University of Minnesota Masonic Cancer Center, Minneapolis, MN; 7. University of Kansas Cancer Center, Westwood, KS; 8. Caris Life Sciences, Phoenix, AZ; 9. Fox Chase Cancer Center, Philadelphia, PA; 10. University of California San Diego Health, La Jolla, CA

BACKGROUND RESULTS e E2F pathway (Normalized Enrichment Scores, NES: ¢ RW4+ tumors also displayed a distinct immunological profile: They
L 0.89 vs O. <0.01) and DNA G2M checkpoint (NES: wer i with higher PD-L1 higher median TMB
p53 target and cell cycle inhibitor COKN1A/p21(WAF1) | ¢ Concurrent truncating mutation (frameshift, nonsense) for 0.86, <0.01) ana N checkpoint (NES Sre @550t ated. ¢ 51NE status, highe .Ed °
L : ) 0.89 vs 0.86, g<0.01) were found to be the most (Table 1) and with less frequent loss of heterozygosity for HLA-
was initially not found to be mutated in cancer. TCGA RB1 and WAF1 were detected in 47 tumors (RW+, 4.25%) enriched in RW+ with respect to RW- erou DPA1 with more hich-bindine-affinitv neoanticen load to MHC
analysis identified CDKN1A mutations are rare with  and tumors with wild-type status for both RB1 and WAF1 P N / | 51 5alTinIty BEN 10¢ o
. o . e 5SGSEA proteins, consistent with the significantly more myeloid dendritic
frequencies of <1%, but much more common in genes were classified as RW- group (54.08%). HALLMARK_MYOGENESIS * cells in RW+ grou
bladder cancer (¥8%). Truncating WAF1 mutations are ”ALLMARK-W“T—BETA-CCATE”'”—S'G“SA“ZG .' sroup.
associated with sensitivity to cisplatin and are Table1.Association between RW+ alteration and clinicopathological features  AALMARK NOTCH SIGRALING o S O RW  Table 2. Neoantigen load between
associated with truncating Rb mutations in bladder RW RW+ q value HALLMARK MYC TARGETS V2 . S 60+ I RW+ vs RW (median displayed)
cancer (RW+) We hypothesized RW+ bladder cancers Count(N) | 597 47 § HALLMARK_REACTIVE_OXYGEN_SPECIES_PATHWAY ® ;
: . o Average Age (median) 71.5 (28 - >89) 70.7 (51 - >89) 0.576 £ HALLMARK_ADIPOGENESIS ' = 40- Binding
may represent d un|que SUbgrOUp W|th SenS|t|V|ty tO Gender e HALLMARK_OXIDATIVE_PHOSPHORYLATION ® % Afflnlty RW- RW+ pvalue
therapeutics. Male 72.7% (434/597)  80.9% (38/47) HALLMARK_PROTEIN_SECRETION ° £ 207 i
0 0 02984 HALLMARK DNA_REPAIR o § Igh 390 4'78 <O'05
METHODS IOFrenr;]fIlzrs 27.3% (163/597)  19.1% (9/47) ALLMARK MITOTIC SPINDLE . o o--ELF—;.—?- v\. ':"\. :\.—-E!I—':\'I- Intermediate 6.59 7.20 0.19
. A total of 1104 urothelial t 4 . dMMR/MSI-H 2.2% (13/597)  0.0%(0/47)  0.7014 e F IS SE S low 17041909 0.09
otal ot~ 11U% Urothelial tumors —underwen HC-PD-L1 (22¢3) 37.3% (214/574)  63.8% (30/47)  0.0024 i e s s | IR
molecular profiling at Caris Life Sciences (Phoenix, TMB, median (mut/Mb) 3 11 0.002 T T g2FCineguspos) Figure 4. Differential distribution of HLA subtypes between RW+ and RW.
AZ) utilizing NGS of DNA (592 Gene Panel, NextSeq, TI\/ISI.BtHigh 39.0% (232/595)  59.1% (26/44) 0.0232 Figure 2. Differentially regulated pathways between RW+ subtype and * RW+ tumors had significantly more myeloid dendritic cell
Ites * . .
or WES, NovaSeq) and RNA (NovaSeq, WTS). primary 70.1% (312/445)  66.7% (30/45) RW- subtypes (logFC<0, enriched in RW+: logFC>0, enriched in RW). infiltrates and lower RSRD scores.
o o 0.6314 : - score
« Wilcoxon, Fisher’s exact were used for statistical Mets 29.9% (133/445)  33.3% (15/45) evele of A, Myelod dendriticcell B, 02 0.00454
significance (p value without and q value with multi IanAIT_I\BIs eve (sjo Eﬁg;ig' CHEKI, V\:CEEl'dCDiZSA/bC' N 08 4
: : an were foun 0 e '
comparison correction). * When compared to RW- group, RW+ tumors showed lower . N 06
. . overexpressed in RW+ group (g<0.05) 0.08
* Immune cell fraction (QuanTiseq) and pathway mutation rate of TP53, ARID1A, and PIK3CA. Interestingly, s : 04
analysis (ssGSEA) were assessed by mRNA analysis. RW+ was mutually exclusive with FGFR3 mutation. 8 T 3 0.2 T
- 0.04
* Immune epitope prediction was performed using 6 0.0
the NetMHCpan v4.0 method in the Immune 5100~ —— @ FANCC " 0.2
Epitope Database. : =R T 4- o CHEK B "
. - — ' [ + RW RW+
e RSRD scores were calculated via mRNA expression o o s ®0Ca5A " ® CDC25C Figure 5. A) Myeloid dendritic cells were more in RW+ and B)
per previously described and predicted the £ S 2- '%RsfjciALBz RSRD scores was lower in RW+ subtype.
likelihood of a tumor’s response to immunotherapy 5 .
a - CONCLUSIONS
(Mcgrail et al., Sci Transl Med, 2021); HRD scores 0- ", 0 m o o =0 00 5"
were assessed via incorporating BRCA1/2 0%99;{\Q6:Q§~:@o;§:p@;@i&i&i{@d‘ w*’ooig’oi“{:\:&i°§;f‘é;&q 10 05 00 05 o (RW+) t?ladder carcinomas have fewer p53, ARIDlA, and PIK3CA mutations but
mutational status and genomic scar score measured & FFE & RS ée"oééo' & E ST FTFTF FF l0g(RW+ vs RW) are enriched for E2F targets, G2/M checkpomt .gengs, FANCC/A, CHEKl., WEE],
by WES (Sztupinszki et al., npj breast cancer, 2018). %I?C?Sﬁ/.c, PALB2 ar}:o}ldl?RCAl/ianf hfvg . TSt'g‘\:/t/'mbTL;ZOIOg'CaI profllel. N
. . e findings suggest therapeutic strategies for RW+ bladder cancers includin
* Tumors harboring only one RB1 or WAF1 mutation Figure 1. Association between RW+ alteration and clinicopathological features. Figure 3. Differentially regulated genes in DNA damage/repair 5 85 C P : 5 : .. 5
were excluded for further analysis vathways between RW+ and RW subtypes. Chk1/Weel, PARP inhibitors, -/+ immunotherapy that may impact on clinical

ASCO, 2022 outcomes.



