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Human Immuno-Oncology Proteome Atlas enables a holistic proteomic approach for

spatial biology discovery in FFPE tissues.

Alyssa Rosenbloom?, Shilah A. Bonnett!, Mark Conner?, Erin Piazza?!, Brian Filanoski!, Rhonda Meredith?, Hye Son Yil, Lori Hamanishi?, Eduardo Ignacio?!, Nadine Nelson?, Michael Prater?, Christine Kang?, Lesley Isgur?,
Margaret Hoang?, Gary Geiss?, and Joseph M. Beechem?”
INanoString® Technologies, Seattle, WA, USA

Background: The advancement of spatially resolved, multiplex proteomic and transcriptomic technologies has
revolutionized and redefined the approaches to complex biological questions pertaining to tissue
heterogeneity, tumor microenvironments, cellular interactions, cellular diversity, and therapeutic response.
While spatial transcriptomics has traditionally led the way in plex, multiple studies have demonstrated a poor
correlation between RNA expression and protein abundance, owing to transcriptional and translational
regulation, target turnover, and most critically, post-translational protein modifications. Therefore, a more
holistic proteomic atlas approach becomes critical to discovery biology. Previously, lack of successful
detection of antibody-based probes well into the 100s served as a barrier to proteome-based interrogation of
tissue while maintaining spatial context.

The GeoMx® Digital Spatial Profiler (DSP) platform is uniquely suited to support high-plex proteomics, allowing
for the simultaneous analyses of proteins from discrete regions of interest (ROls) in FFPE tissue sections while
preserving spatial context. The assay relies upon abcam antibodies coupled to photocleavable DNA barcodes
read out with NGS sequencing, allowing for theoretically unlimited plex. Here we present the Human GeoMx
Immuno-Oncology Proteome Atlas (IPA), a >500-plex antibody-based proteomic discovery panel, compatible
with immunohistochemistry on FFPE tissues with NGS readout. The panel content focuses on key areas of
immuno-oncology, oncology, immunology, epigenetics, metabolism, cell death, and specific signaling pathway
regulation.

Methods: We validated the specificity and sensitivity of the IPA on the GeoMx across >90 cell types and >50
human tissue types, normal and cancerous, representing FDA guidelines for antibody cross-reactivity testing.
Using the validated IPA, we evaluated the proteomic landscape of various diseased colon tissue including
adenocarcinoma, hyperplasia, and chronic inflammation (ulcerative colitis, Crohn’s disease).

Results: Each of the individual antibodies in the IPA passed the specificity and sensitivity requirements which
include exhibiting a maximum positive signal divided by the limit of detection, plus two standard deviations
(SD) that is >5 in both cell pellet arrays and tissue microarrays; such a threshold gives a false positive rate of
less than 10%. In addition, we compared the colonic diseased tissue to normal tissue and observed an
upregulation of specific pathways associated with tumorigenesis and/or inflammation. Furthermore, we
observed distinct differences in protein expression between several of the colonic diseases.

Conclusions: We demonstrate the power of the combination of the GeoMx DSP and curated Human GeoMx
Immuno-Oncology Proteome Atlas to enable discovery biology by rapidly screening large numbers of tissues
across critical potential therapeutic targets.
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Example single plex antibody validation by abcam: Each antibody was
evaluated for target specificity and compatibility with IHC workflow by abcam
internal pathology and immunohistochemistry experts.
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GeoMx Immuno Oncology Proteome Atlas is fully compatible with existing and
well validated GeoMx Digital Spatial Profiler workflows
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Multiplex validation of the GeoMx Immuno Oncology Proteome Atlas:
Target specificity and sensitivity was measured on 90 different cell line CPA
and FDA-approved screening arrays (TMA) with tumor and normal tissues.

GeoMx Immuno Oncology Proteome Atlas Public Dataset
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Figure 1: GeoMx Immuno Oncology Proteome Atlas (IPA) analytes demonstrate robust specificity and sensitivity and performs equivalently with either
manual or automated sample prep. a) Target sensitivity and specificity performance measured across homogenous cell lines and cancer and normal
tissues. b) GeoMx IPA analyte performance assessed on serial sections prepared with manual or automated (high throughput autostainer) workflows.
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Figure 3. IPA enables detection of 100s of
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Figure 4: GeoMx Immuno Oncology Proteome Atlas performs equivalently in standalone and spatial proteogenomic workflows and has no effect on GeoMx Whole
Transcriptome Atlas performance. a) Violin plots of log, signal to noise ratio of IPA analytes (protein) across cell line array serial sections in a standalone or spatial proteogenomic
(with WTA (RNA)) assay configuration. b) Pearson correlation of log, signal to noise ratio of IPA analytes (protein) across cell line array serial sections in a standalone or spatial
proteogenomic (with WTA (RNA)) assay configuration. c) Violin plots of log, signal to noise ratio of WTA analytes (RNA) across cell line array serial sections in a standalone or
spatial proteogenomic (with IPA (protein)) assay configuration. d) Pearson correlation of log, signal to noise ratio of WTA analytes (RNA) across cell line array serial sections in a
standalone or spatial proteogenomic (with IPA (protein)) assay configuration.
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p38 beta/MAPK11 + p38
alpha/MAPK14

p40 - DeltaNp63

pS3

p53 (acetyl K373)

p53 (phospho $392)

p53 (phospho S46)

p57 Kip2

p63

p73

PAK1

PAK1+PAK2+PAK3
(phospho S141 + 5144 +
5154)

pan Cytokeratin

Pan Trk

PARP1

PCNA

PD1

PDGFB

PDGFR alpha

PDGFR alpha + PDGFR
beta

PD-L1

PD-L2

Periostin

PF4

PI 3 Kinase catalytic
subunit alpha/PIK3CA

PI 3 Kinase catalytic
subunit gamma/PI13K-
gamma

PI 3 Kinase p85 alpha

Pl 3 Kinase p85 beta

PKCbeta 1

PLCG 2

Podoplanin / gp36

Poliovirus Receptor/PVR

PP2A alpha + beta

PRAME

PRAS40

PRDM1/Blimp1

Pro Caspase-8

Progesterone Receptor

Progesterone Receptor
(phospho $190)

Prostate Specific Antigen

PSMA

PTCH2

PTEN

PTEN (phospho T366)

PTGES2/Gbf1

PU.1/Spil

Rad51

RAGE

Raptor

Ras

Rb

Rb (phospho S608)

Rb (phospho S807)

Rb (phospho T252)

Rb (phospho T356)

Rb (phospho T373)

Rb (phospho T780)

Rb IgG

Rel B

Ret

Retinoic Acid Receptor
beta

Rho

RhoA+B+C

ROCK1

ROCK2 + ROCK1

ROS1

RPS6

RPS6 (phospho S235 +
5236)

RPS6 (phospho $240 +
5244)

RSK1 p90

RSK1 p90 (phospho T359)

RtlgG2a

RUNX1/AML1 + RUNX3
+RUNX2

$100 beta

S100A12/CGRP

S100A4

S100A8 + S100A9

S100A9

S100P

S6K1

Scavenging Receptor SR-
Bl

SCF

SDHA

SFRP1

SFRP4

SHP1

SHP2

SIGLECS

SIRT1

SIRT1 (phospho S47)

SIRT2

SIRT3

SLC7A5/LAT1

Smac/Diablo

SMAD1 + SMADS +
SMADS9 (phospho S463 +
$465 + 5467)

Smad2

Smad2 (phospho S255)

Smad2 (phospho S467)

Smad3

Smad3 (phospho $423 +
5425)

Smad4

SMAD5

SOCs3

SOD2/MnSOD

SOD2/MnSOD (acetyl
K68)

Somatostatin Receptor 2

Sonic Hedgehog

SOX9

SQSTM1/ p62

Src

ST2

STAT1

STAT1 (phospho S727)

STAT2

STAT3

STAT3 (phospho Y705)

STAT4

STATS (phospho Y694)

STATSa

STATSb

STAT6

STAT6 (phospho Y641)

STING

Sumo 1

Survivin

Syk

Syk (phospho Y323)

Syk (phospho Y352)
+ZAP70 (phospho Y319)

Syndecan-1

TAK1

TAP2

T-bet/ Thx21

TBR2 / Eomes

TEF1/TEAD-1

TGF beta 1

Thymidylate Synthase

TIM 3

Tissue Factor

TLR7

TLR8

TLR9

TMPRSS2

TMS1/ASC

TNF alpha

TNFAIP3

TOMM20

Topoisomerase |

Topoisomerase Il alpha

Topoisomerase Il alpha
(phospho $1106)

Topoisomerase Il alpha
(phospho T1343)

TRAF1

TRAF2

TRAF6

Transferrin Receptor

TROP2

Tuberin

Tuberin (phospho $1254)

Tuberin (phospho T1462)

UBE2C

Ubiquitin

uPA Receptor/U-PAR

Urokinase

VCAM1

VEGF Receptor 1

VEGF Receptor 2

VEGFA

VEGFD

Vimentin

VISTA

Von Willebrand Factor

Weel

Weel (phospho $642)

Wilms Tumor Protein

Wnt3a

YAPL

YAP1 (phospho $127)

YKL-40/CHI3L1

ZAP70
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