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Introduction

More than 14,000 patientsin the United Statesdie of ovarian —— |
cancer each year, making this cancer the fifth leading, and —
thereforemostlethal,causeof cancerdeathamongwomenin the .
United States High grade serousovarian carcinoma(HGSC), =
which accountdor 70% of all casesjs the mostaggressivdéorm = W
of ovarian cancer It characteristicallyarises from fallopian — _J9
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epithelial tissue and spreadsto multiple locations within the =
abdomenbeforeit is diagnosedat stage3 or 4. At this point, o
clinical interventionis limited, resultingin a 10-yearsurvivalrate =
of a devastatingless than 20%. Treatmentoptions currently !
consistof cytoreductivesurgerybeforeor followed by platinum - ST olustons
and taxanebased combination chemotherapy A majority | =

of patientsrespondto this first line treatmentand thus are in

possessionof chemosensitivetumors however, in a subset

of patients,tumorsrecurwithin 6 monthsafter the last cycle of | o N ysis(MIA) o dhistol _— - |
: : Figure 1. Tumor ST clusters assignedby the Multimodal intersectionanalysis(MIA ) matched histology images After alignmentof fastqfile usingCe

treat_menblevelopl_ngchemoresstance .. : Ranger(10x Genomics)anaverageof 3500distinct genesweredetectedn eachspot Eachsamplewasthenloadedinto R Seuratpackageand normalizedby
Addltlo_nally, ovarian cgncerprogressmnls Of_ten_ dictated by SCTransformPhenograpltlusteringwas then performedby usingthe first 10 dimensionsof PCA Geneswith significantly higher expressionn eachST
strategicallylocated activity of cells and proteinsin the tumor | | clusterrelativeto the otherswereidentified (P<0.01, Wilcoxon RankSumtestandlog_FoldChange0). A. scRNAsegdatafrom Shihet al. PLoSOne 2018
microenvironmen{TME). Consistingof fibroblasts,extracellular were analyzedand usedto define genesets for eachcell type, geneswhoseexpressiornwas statistically higher in the cells annotatedto that cell type in

: : : PR comparisorwith expressionn the remainingcells wereidentified (P<LO >, Wilcoxon RankSumtes). B. With the genesetsextractedacrossthe scRNA-seq
matrix proteins, endothelialcells, lymphocytic infiltrates, and and ST modalities, the overlap betweeneachpair of cell type-specific and regiorspecific gene setswas computedby MIA. A hypergeometridest was
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cancercells,the TME allowsfor sustenancef thetumorthrough performedto assessignificante nrichmen{EnrichmentthresholdP <10 19). e.g. Tumor clusterswereassignedf the enrichmenp-value of anyof the epithelial Figure 2. Characterization of tumor and stroma subclusters helped to elucidate the heterogeneity of these cellular
crosstalk signaling networks establishedbetween cancer and cell typesEp_1, Ep_2, andEp_3 in thatclusterwaslower than10 10, Fibroblastclusterswereassignedsimilarly. Clustersotherthantumor andfibroblastwere compartments and validation of stroma subclusters by multiplex immunofluorescence (mIF). A-B. Multiple rounds of
stromal cells The TME directly affects chemoresistancend assignedas nonfibroblastic stroma C. Assignedclustersoverlaid on H&E images Colorsindicatedthe clusteringassignmentsTumor clustersmatchedthe subclusterindhighlightedthe heterogenicityin the HGSCtumorsand TME. Differential geneexpressioranalysisfor eachsubcluster
patient survival by reducing the positive effects of morphologyof tumor regionson H&E images revealednarkergusefulto discrimi natechemqregstarftomc;hemosensﬂwdaumors Pgrlostln (POSTN)ls qmatrlcellularprotelnthat
: : : : IS expressedy fibroblasts It hasa key functionin organizingthe extracellularmatrix, and high expressionn the stromahasbeen
ChemOtheraDGUt[‘trungy h'nde”ngdrUQabsorpt'on shownto correlatewith lower overall survival and greatertreatmentresistance GonzalezL. et al. Frontiers in Oncology (2018.
Recent discoveries suggest the existence of biological POSTNrecruitsWnt ligands Malanchil. etal. Nature(2011). CD36is amembraneglycoproteinreceptorthatis associateavith tumor
differences in advanced stage HGSC chemoresistantand biology by playinga roll in antigenpresentationinflammation,angiogenesisind cell adhesionLadanyi A et al. Oncogeng2018.

Furthermorejt enhancedipid uptakeand FA oxidationandis associatedvith tumorimmunetolerance By bindingto TSP-1, CD36

chemosenstivaumors Substantialefforts have been made to . . . .
inducesapoptosisand blocks the VEGFR-2 pathway Wang J. et al. Theragnostic§2019. CDK1 is a commonlyknowncell cycle

d_evelop gene expressiorbased mole_cular S|gnatl_Jres ar_ld regulatorwhoseabnormalactivationresultsin high proliferation and apoptosispreventionof ovariancancercells ZhangR. et al.
biomarkers from these cells to predict chemoresistancan Journal of Ovarian Researci{2017. LGR5 modulatesWnt/betacateninsignaling,which regulatesproliferationanddifferentiationof
HGSC SpatialtranscriptomicgST) is a cutting-edgetechnology adultstemcells It is ableto induce EMT, therebythe expressiorof this molecule is associatedavith distantmetastasisLiu W. et al.

capableof providing a rich spatial context to geneexpression CancerMedicine(2018. C. mIF wasusedto validatethe expressiorof Periostinand CD36 in stromasubsclusters

by generatinghousand®f spatiallyresolvedtranscriptome®n a
singletissuesectionwith aresolutionof 10-50 cells. Recently, ST .
hasbeenusedto providemeaningfulbiologicalinsightsbasedon CO NC I USIONS
spatial proximity in complicated cancerssuch as pancreatic
cancer However, a transcriptomebased signature that can
predictchemoresistanaa HGSCis still lacking

T New class of biomarkersbasedon spatial intratumoral heterogeneityand spatially
resolved transcriptomic analyses can be used to develop predictive models
. . for chemoresistance
P | p e | | n e T Noveltherapeuticstrategiexanbedevelopedo targetnotonly tumorandstromalicells,
but alsothe ligand-receptorcrosstalknetworksestablishedetweencancerand stromal
cells, which may result in Iimproved survival rates for HGSC patients
ET with chemoresistantisease

o J;;;g;;ymww — 1 Validation of optimized mIF antibody panels including PeriostirCD36-COL1A1,
0> :% ! B G APOELRP5-COL1IA1 and THBS2-CD47-COL1A1 in a larger cohort of

ey ' %% chemosensitivandchemoresistartimorsampless ongoing

n RNAseq and ST data
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Figure 3. Crosstalk signaling network analysisand validation of ligand-receptor pairs associatedvith che moresistanceby miF. A. H&E imageof representativeefractorysamplewith overlaidclusterassignmentB. Expressiommap of selectedspotsfrom tumor clusterc2 (orange)andstroma
clustercO (grey) and usedfor crosstalk signaling network analysis(receptorin tumor, ligand in stroma) Red lines indicatestumor areas C. Top 6 ligand-receptorpair selectedafter crosstalk signaling network analysisin refractoryand chemosensitivesamples D. Multiplex IF image of a
representativehemoresistargample. E. Tissuesegmentatiomwf representativeampleusingVisiopharmanalysissoftwareto identify tumor (green) stroma(blue) andtumor/stroméoundaryareas F. ST RNA expressiomapsof LRP5 receptorand AP OEligand to validatetheir higherexpressiomn

tumorandstroma respectivelyG. Multiplex IF imagehighlightingpresencef LRP5 receptornin the tumorandAPOEligandin the stroma COL1A1 wasusedto definestromaareasH-1. Graphdepictingthe meanintensityof LRP5 (H) andAPOE(l) in thetumor, stroma,andtumor/stromeboundary
e " . ‘ _ — J. Graphcorrelatingthe meani ntensityof LRP5 qndAPOEatthetumorstromal_)oundarye_sultingi n_al?earsom:orrelgtipnval ueof 0.616 (p=0.01). Thelower Pea_rsonnorr_elationc_oeﬁficie_ntsfor thetumorandstromaregionsemphasiz&a signific_antas_sociatiorbetweeriigand andreceptorat_thetumor
publicly available datasets Tipiiseges Multimodal intersection Patel mappng of e e spete stromainterface K. ST RNA expressiommapswith CD47 receptorand THBS2 ligand to validatetheir higherexpressiomn tumorandstroma,respectivelyL. Multiplex IF imagehighlightingpresencef CD47 receptorin the tumorandTHBS2 ligandin the stroma COL1A1 wasusedto definestroma

Identification of cell types and analysis (MIA)

celltype-specific gene sets areasM-N. Graphdepictingthe meanintensity of CD47 (M) and THBS2 (N) in the tumor, stroma,andtumor/stromaboundary O. Graphcorrelatingthe meanintensity of THBS2 and CD47 at the tumor stromaboundaryresultingin a Pearsororrelationvalueof 0.621 (p=0.01).
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