Keck School of CCRS/CCLS5 gene expression in colorectal cancer (CRC): comprehensive profiling and clinical value

M@dlClﬂ@ Of USC Francesca Battaglin!, Yasmine Baca?, Joanne Xiu?, Anthony F. Shields?, Richard M. Goldberg#*, Hiroyuki Arai', Jingyuan Wang', Priya Jayachandran', Natsuko Kawanishi!, Annika

=\ Lenz’!, Shivani Soni', Andreas Seeber>, Jim Abraham?, Emil Lou®, Philip A. Philip3, Benjamin A. Weinberg’, Wu Zhang', John L. Marshall’, W. Michael Korn?, Heinz-Josef Lenz'
L N\
C A RI S PO A" 1 Norris Comprehensive Cancer Center, Keck School of Medicine, University of Southern California, Los Angeles, CA, USA. 2 Caris Life Sciences, Phoenix, AZ, USA. 3 Department of Oncology, Karmanos Cancer Institute, Wayne State University, Detroit, MI, USA. 4 Abstract ID: 2337
West Virginia University Cancer Institute, Morgantown, WV, USA. 5 Department of Hematology and Oncology, Comprehensive Cancer Center Innsbruck, Innsbruck Medical University, Innsbruck, Austria. 6 Division of Hematology, Oncology and Transplantation, University "
PRECISION ONCOLOGY ALLIANCE of Minnesota, Minneapolis, MN, USA. 7 Ruesch Center for The Cure of Gastrointestinal Cancers, Lombardi Comprehensive Cancer Center, Georgetown University Medical Center, Washington, DC, USA. fbattagl@usc.edu
Introduction Results
. Cytokine signaling plays a major role in modulating the ~ Figure 1. Correlation between CCR5 and CCL5 Expression in Figure 3. Association with Tumor Molecular Characteristics. Figure 4. TME Cell Infiltration According to CCR5 and CCLS5 Expression in MSS
tumor microenvironment (TME) promoting CRC CRC and Expression Levels in Primary Tumors vs Metastatic A. Immune Markers B. Mutations and CNA Tumors.
progreSSion- SiteS. 1;;’ _ _ _ CCRS5 ] " MSS | Macrophage M1 Macrophage M2  Monocyte  Myeloid Dendritic Neutrophil NK B cell CDA+ T cell CD8+ T cell Treg ) Endothelial cells | Fibroblasts
« The C-C motif chemokine ligand 5 (CCLS), one of the aon CfRsexpress'on auartles {enire cohord) a5 Fxpression quarties | * ) L% * * k. k _k _k * —
three ligands that bind to the C-C motif chemokine S . " JakE - 12.0% * o % B R - g_g%_g S I AT AL
receptor 5 (CCR5), and the CCR5 receptor itself have i . g s o0 5% o * ro ot -, i f - : . J[ SRR .
been found to be over expressed in CRC, and elevated O 220 . : 5 aow 7.5% ., 2.0% | ': I j I ]l E
: o Q 200 - 0.1 . ° 6.0% 6.3% o-8% 1.506 E 03%5 A , :
levels of CCL5 are linked to a poorer clinical outcome. % 180 . iz 2 oow o Lo 3 A | ﬂ
« Signaling through CCR5 can enable tumor progression ; o oo o = 29955 oo B B g - i a |
and metastasis through multiple mechanisms including o = . e Primenyoce 20% I i 4% CCR5 Q1 =% CCR5Q2 % CCRS Q3 «% CCRS Q4 = T - | 1
cancer stem cell progression, increased angiogenesis, o = 0.0% * [ 1
. ] . ] _ &0 100, TMB >=10 MSI-H/dMMR IHC-PD-L1 (SP142) i . n anns - 2
recruitment Of |mmunosuppress|ve Immune and Stroma| O 40 E % CCR5Q1 =% CCR5Q2 =% CCR5Q3 - % CCR5 Q4 CCL5 expression quartiles (MSS) 12 34 1 23 4 123 41 234 1 2341 2341 234 12 3 41 2 341 2 3 4 1 2 3 a4
] . . : O . - L T 4.5% * CCR5 Quartile
cells, and immunosuppressive polarization of ; . 10 4.0% *
. . - td f 3.5% Macrophage M1 Macrophage M2 Monocyte = Myeloid Dendritic Neutrophil NK B cell CD4+ T cell CD8+ T cell Treg Endothelial cells Fibroblasts
macrophgges within the TME. | | | 0 510 20 30 4045 55 65 7580 90 ] CCL5 expression quartiles (entire cohort) o . % % * | * * g * - T
 We previously reported that genetic polymorphisms in CCR5 TPM expression s 20.0% * 2% Sd ] ] .. R
CCL5 and CCRS genes were significantly associated o0 * 1% 3 SR S ggg -
with treatment outcomes in patients with mCRC M Primary/Loca o 10% —m 0% D iiii w
receiving anti-angiogenic and anti-EGFR treatment. rmen/e - 2o * . CNA-FLT1 CNA-FLT3 % L ) *
« Here we aimed to characterize the molecular features Al - 5 4 bet CCRS and CCOLS on (P < 0.0001) EL 6 0% o _— 8 =% CCL5Q1 =% CCL5 Q2 =% CCL5 Q3 =% CCL5 Q4 . gRans .
. . o inear correlation was observed between an expression . . T oo = sat - - - 1
associated with CCR5/CCL5S expression in CRC and CCRS5 expression was higher in metastatic sites vs primary tumors (median TPM: 3.44 vor | 35% oo e CCR5 and CCL>5 TPMs were associated with | - | | ;
Whether CCR5/CCL5 |eve|S COUld ImpaCt treatment VS 305, P < 0001)’ while no difference was found in CCL5 eXpreSSion levels (median jg:ﬁ: l . 12-A’ hlgher TMB (— 10 MUt/Mb), defICIency IN s H 1
OUtCome. TPM: 7.25 vs 7-16’ P = 1) | T™MB >=10 MSI-H/dMMR IHC-PD-L1 (SP142) mlsmatCh. repalr (MMR) and PD-L1. (Q = 2 341 23 4123 412341 23412341234 123 41 :2 341 2 3 4 1 2 3 4
No significant differences were observed in terms of patient demographics (age and =%CCL5Q1 =%CCL5Q2 =% CCL5Q3 =% CCL5 Q4 g-rg?l')éril’:nIrlﬁgrza(tézttgsn\é)vte;igb?)ewed in MMR CCL5 Quartile
d CCR5 and CCL5 i rtiles (data not shown). iclent wn).
gender) across ul expression quartiles (data not shown) *Q < 0.01; PDL-1 cutoff 2+ 5% CCR5 and CCL5 TPMs were negatively High CCR5 and CCL5 were associated with higher immune cell infiltration (including M1 and M2 macrophages,
associated with APC mutations (data not myeloid dendritic cells, B cells, NK cells, CD4+ and CD8+ Tcells, and T regulatory cells), endothelial cells and
. . i i ] shown) and FLT1/FLT3 copy number cancer associated fibroblasts (CAFs) in the TME in MSS tumors (* Q < 0.001).
« A total of 7,604 CRC tested at Caris Life Sciences Figure 2. Clustering of CMS Subtypes and Primary Tumor Side According to CCR5 and CCLS5 Tumor alterations (CNA) in microsatellite stable (MSS) Relative abundance of infiltrating immune cells suggested a shift towards a more immunosuppressive TME in high
(Phoenix, AZ) with NextGen Sequencing on DNA Expression. . tumors (Q < 0.01). CCR5 and CCL5 tumors related to changes in the balance of M1/M2 macrophages and Tregs ratio.

gﬁﬁ' CCRb5 and CCL5 expression showed a strong positive correlation with CMS1 and

Transverse  CMS 4 and a negative association with CMS 2 and CMS 3 (P < 0.0001, Q1 vs Q4),

(lllumina Next Seq, 592 genes, or lllumina NovaSeq,

Figure 5. Association between CCRS and CCL5 Expression

Turmar

WES) and RNA (lllumina NovaSeq, WTS) were cidedness

:

unclear .
analyzed. e . regardless of MS| status. and Patient Outcomes. CONCLUSIONS
° TOp quart”e traltlSCI‘IptS per m|”|9n (TPMS) for CCR5 and s “ I “ HI‘I ;Emgi 120% - CCRS5 expression quartiles (entire cohort) 120% - CCL5 expression quartiles (entire cohort) HRPerLugn;;n;;g%C{tiIIEt;?;:[-]ﬁt’iuztgcéu &FEELEE{EE%EE?rﬁnjndggL;;E;néa;ﬁtm Perlﬁam:r%c&eé[Fagsnzngll:}fﬁaﬁy?ggirpL:sa%gﬁtact Our data show a strong
CCL5 expression were considered high (Q4) while | T p— v | cucEﬁéfﬁwﬁiﬁ%ﬁﬂ?ﬂ'ﬁl '5‘5?3’5‘um GECL 0 5800 EE;%%'EEJ%HJ ﬂé’émﬁéﬂﬁ dfﬁiiiﬁ;ji association between CCR5/CCL5
1 4 - edian Difference = -in Uay&’.llﬂanﬂnI ] egian Difterence = gob,U days (a4, edian Difference ayaq } . . .
bOttom quartlle IOW (Q1 ) eXpreSS|On. CCRS I H‘ 2 80% 1 28.4% 80% - 5 — (CRC CCRS NOT WTS>14024 : 2031 ! — CRC CCLS NOT WTS>23100 : 2507 7 — CCRS L RIGHT-MSS : 121 gene expression and distinct
« Consensus molecular subtypes (CMS) were assessed = ; Ty ..L e ...J..- 5 10.0% 4% — CRCCCR WTS> 1404 21 e s s ol molecular features (including
) R . ) tidl ‘ 0 60% - 60% A 19.7% 08 ot o
using RNAseq. Cell infiltration (Cl) in the tumor ‘ 3 122/ 138/ - CMS. TMB :
. g c g and PD-L1 expression)
. . . . > 40% A 40% A @ g 2 I ) )
microenvironment (TME) was estimated by QuantiSEQ - § o - TME cell infiltration, patient
21C; _ . . . . . 20% - 20% - £ £ : | J
and M_CP Count-er.- _X /Fisher-Exact Vyere used for CCR5 and CCL5 median expression in right-sided and rectal CRC tumors were o » : ;m § ERAIA outcome, and treatment benefit in
. . . . 0 0 L 04 ' 3 = SIS %04 |
comparison and significance was determined as P-value significantly higher than left-sided tumors (P < 0.001). Q4 Q4 g o g Y CRC.
adjusted for multiple comparison (Q < 0.05). . . 2% CMS1 =% CMS2 = %CMS3 = %CMS4 WU CMS1 =% CMS2 +%CNS3 =%CHS4 h + | @ h
: : ) : " : . . CCL5 . Hiles (MSS . 021 o These findings suggest that
 Real-world overall survival information was obtained vepeont . *pesut 120% ; CCRS expression quartiles (MSS) 120% - expression quartiles (MSS) _ _
o ? o T ' targeting the CCRS5/CCLS5 axis may

from insurance claims data and Kaplan-Meier estimates N 0l . . . a0l | | | 00

[
. : —re ' I ' 100% A 100% A 0 1000 2000 000 4000 0 1000 2000 00 000 0 %0 1000 100 2000 2500 . - -
were calculated for molecularly defined patients. i [L == é B é é é % é | B . | - . i oud . have relevant clinical applications
5 g . 28.0% 25.9% in selected CRC subgroups and

60% 1 5 60% 1 19.4% High CCR5 and CCL5 expression were associated with poor prognosis (HR 0.83; chemokines CCL5 and CCL2 may

% CMS score

40% - o 40% - o 5% 95%Cl, 0.72-0.96, P = 0.014 and HR 0.81; 95%CI, 0.70-0.93, P = 0.004, respectively). N .
: 20% | r 20% | CCRb5 expression was associated with benefit from bevacizumab-based treatment in € |_mpo ant targets to modulate
— 0% | right-sided MSS CRC (HR 0.39; 95%Cl, 0.16-0.90, P = 0.024). the immune TME.

Median TPM 3.4 2.88 313 331 3.30 Median TPM 7.08 6.11 7.20 1.58 7.12

m% CMS1 1% CMS2 =% CMS3 =% CMS4 H% CMS1 1% CMS2 =% CMS3 =% CMS4



	Slide Number 1

