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Background

While immunotherapy has transformed the management of metastatic and recurrent
solid tumors, survival rates for patients with advanced colorectal cancer (CRC)
remain very poor, with treatment still limited to MSI-H and dMMR-expressing tumors
in a chemotherapy refractory setting. Ideally, additional insight is needed to
investigate the potential role of immunotherapy at all stages of CRC progression,
regardless of microsatellite or MMR gene status. To that end, data from a large
number of experimental studies have previously demonstrated that chronic
inflammation is highly correlated with the occurrence and development of CRC,
indeed inflammatory bowel disease (IBD), including, ulcerative colitis (UC) and
Crohn's disease (CD) has been proven to be an independent risk factor for CRC.
To address the relationship of IBD and CRC pathogenesis, the use of multiplex
approaches can be applied to discover common cell types, populations,
inflammatory pathways and spatial distribution of infiltrating immune cells that may
help in ultimately predicting clinical response. We therefore performed a
comprehensive tissue analysis using the Cancer Transcriptome Atlas (CTA) on the
GeoMx® Digital Spatial Profiler (DSP, NanoString Technologies Inc. Fig. 1A). The
CTA panel is designed to profile the global immune response and all aspects of
tumor microenvironment biology, including the various inflammatory cells that
participate in the establishment of the chronic inflammatory intestinal
microenvironment required for the onset of colorectal cancer (Fig 1B).

ROI Epithelial and Stromal Distribution

Epithelial
(PanCK+)

Stromal
Proximal

(PanCK+)

Stromal
Distal
(CD45+)

Fig. 2B: Distribution of ROIs. For each slide, 12 ROIs of 500 uM
diameter circle were selected based on PanCK and CD45 staining. For
each sample, 3 groups of ROI were selected, ROIs 1-4: geometric ROls
in PanCK+ region, ROIs 5-8: geometric ROIs in CD45+ region that are
proximal to PanCK+ ROls, ROIs 9-12: geometric ROIs in CD45+ region
that are distal to PanCK+ ROls. This allowed for thorough profiling of
the spatial differences (epithelial vs. stromal/immune).
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Methodology
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Fig. 1B: GeoMx CTA panel curated content

Protein i =

e = Increase in Inflammatory mediators in CRC and IBD Fig. 2A: ROl selection for GeoMx CTA assay. A
Tl = _Ea e representative image showing ROI selection using PanCK
PanCK+—HeaIthy\‘.rsCRC _ Distal Stroma - Healthy vs CRC and CD45 in d CRC FFPE Sample
, Gene Pathway Enrichment Analysis
Fig. 1A: GeoMx DSP assay workflow e aneonce IR ET i
¥ ol . ® fC<05 w = L ADJaNRIC :Aés“ TNFZZ#A axes ° FC<D.S. L o
g . ' pval < 0.05 Higher in CRC g "U:D“"u’c :NA:]% o ';PLlAU/E-.-: pval < 0.05 Higher in CRC collagen fibril organization _
HL:_);:B — Tméﬂ, . ‘x%:\»;i:‘m ®  pval < 0.05 Higher in Healthy LGAL'sa,spuA‘Ei-': ..‘Ec\&m e ® pval < 0.05 Higher in Healthy neutrophil chemotaxis _
M M M 1e-oz-ADH'1' . "‘1."':””: mﬂm.{ o le2 - ."u::.:= % 7 g ranulocyte chemotaxis
Gene Expression Profile Analysis P AT S T = -..-;-:'.aﬁ‘ﬁ ..................... sraniceyie cnemotexi= | [
s I epchm® @ B By ’ s e neutrophil migration - _
| : 1T 1eso0] ! ;FC=1‘41 » Y granulocyte migration -
=R R e === H e P i g e S
. | 2 7i .COL1A1 Higher in Healthy <- log2(FC) -> Higher in CRC ’ Higher lrll Healthy <- log2(FC) -> Highelr in CRC ’ reasnpt?r:qf;or:%??| If;eept.::d.)e'r
- - 1;; 1?3?6 ETSOAQ extracellula? str_uctL_Jre__
1.15 2459 NR4A1 Distal Stroma -Crohns vs CRC Distal Stroma - UC vs CRC orgamzat!on
1.15 | [48516| coL1A2 ; - : external encapsulating | _ .
1.11 337.1 COL6A3 »: i structure organization p.adjust
[ | 0.99 148.8 SFRP4 w 16051 e Il ch taxi ~_
0.92 134.1 CXCL8 ; soxs cell chemotaxis 1e-05
0.89 154.7 THY1 . . : H
[ B 0.87 115.8 SPP1 Leos bone morphogenesis - -
-_ — 00..788 122:3 gglc-:ﬁ“ conin m.m;:fmc PROM1 v . coni response to lipopolysaccharide - _ -
0.76 225.1 MYC 4 SETT Knieance: BIM® HLAF SLAMF7 LI ignificance:
-_ 0.73 185.2 SERPINH1 g 1eos] AL e FC<05 g le03|cpm PouzaFy  e-PECAML ":52\ e FC<05 collagen metabolic pFOCGSS'-
0.69 164.4 CXCL2 T _ 2 —— 1 HIFLA uiaopar§, ®0 Mve -
[ 068 128 MMP11 & ] ‘ piel <003 Hignerinere 2 HLA-DRA® \90':\ \—;q:il ?: pval < 0.05 Highar In CRC response to molecule of | _
0.67 101.6 CXCL3 _ 1erue-Hu_n“\.u;um—1 U] ®  pual < 0.05 Higher in Crohns iad] M;.ﬂsi:i‘lf 5 :; ® pval < 0.05 Higher in UC bacterial origin
— = B o W ol e omencd ok, \|/w e Iy ; ________________________ sketetal system morphogenesis | || R
F 31:3 1133?2 Eg\;(; loi ol Bi':A:nA/zLﬁH‘ : B z’c\::cnuﬁ 1601 : myeloid leukocyte migration - _
|| g:: ﬂi? ECIIE?' ';92“’ pral=0.s £ HEEL s ' : - A leukocyte migration _
.52 138.4 VCAN 1 le+00+ : C=1.41 le+004 : @ " lFc=14
- -(;_515 aH(L:A-B 0 T — i T T 3 T : lil ; antimicrobial humoral response - -
- -1.15 32521;13 gﬁizﬂ l; Higher in Crohns <- log2(FC) -> Higher in CRC Higher in UC <- log2(FC) -> Higher in CRC ]
.ES-)\(.GEM i"gﬁ’g‘" leukocyte chemotaxis _
g kLFa o Fig. 4: Differential expression profiling of CTA panel targets. eucacyte agaresation | [
410.6 CD164 s00 g p p g p 9 v T ; x
- 200 o o (o] 2 4 5
I e Volcano plot analysis was used to compare target expression between Count
. [] - distal stroma ROIls and various indication samples. The dotted Fig. 5: Gene expression pathway enrichment
2416 CEACAMI . . . . . . . .
- - I st TPSA e horizontal line represents the adjusted P-value cut-off. Differences in analysis. Gene Ontology enrichment analysis was
. [ key markers for intestinal inflammation in IBD as well as CRC performed to identify key signaling pathways in CRC
- . - - Jios tumorigenesis were observed. samples based on GeoMx CTA data
HLA-DRA
- - P
HLA-DRB ° ° °
e Key findings and Conclusions
" - sau
CD74
PP i o dogigdgrgpeiogytyy -Differential expression analysis helped identify specific neutrophil associated inflammatory chemokines such as CXCL1, CXCL2, CXCL3,
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-Pathway analysis showed neutrophil chemotaxis and neutrophil migration targets significantly enriched in CRC samples (Figure 5).
Fig. 3: Heatmap plot Clustering of top 50 genes differentially expressed -Spatial resolution was essential in understanding cellular function, and to link biologically relevant interactions to specific cell types,
across all ROIs for CRC and healthy groups. Several genes associated with potentially, the highlighted chemokines could participate in the formation, mobilization, and recruitment of neutrophils.
inflammatory responses (CXCL1, 2,3, Rac3, Sox9) are up-regulated in CRC -Future directions should focus on the role of Tumor-Associated Neutrophils as an important component of the TME in primary tumors.
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