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Althoughthe occurrenceof prostate cancervarieswidely between countries, it is the secondleadingcancerrelated causeof death for men in Europeand America Therole of kinasesand of
sighalingcascadesn prostate canceris well documented Almosthalf of annotated human microRNASmMIRNAspenesare located within the cancerassociatedyenomicregions However,the
correspondingossof-function phenotypesremainlargelyunknown Here,we usea new cell microarraytechnologyto systematicallyanalyseat singlecell level, the effectsof 902 LockedNucleic
Acid(LNA)specificmiRNANhibitorsand 1300kinometargetedsiRNAon the proliferation and differentiation of both primaryhealthyand prostatecancercells

Results

Figure 1. Cell microarrays technology and image anadyStsematic illustration of cell microarray technology. Up to 3000
micropatterns containing extracellular matrix (ECM) proteins (fibronectin and collagen V), LNA or siRNPeaad fkansfeatin agent
were arrayed on a cefepulsive glass slide. Cells are seeded and only adhere onto ECM micropatterns. After 48h incubation,cel
microarrays were fixed and stained with different fluorophoresReverse transfection efficiency is monitored with Rhodaooimpled
SiRNA. Left, phase contrast microscope image; right, Rhodamin fluorescence image. Scale bar isc1B0singie micropattern is shown.
Cells were stained with DAPI and EdU to monitor nuclei and proliferation respectively and immunostained with cytokeraindskk B3
alexalabeled specific antibodies to monitor differentiation. Overlay of all four channels is also displayed below. Sc&@@amnsd,
Different prostate cell lines with distinct morphologies on ECM micropatterns. Cells were automatically recognized doaickbiesr
outlined. Scale bar is 200 mm.
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Figure3. FluorescenceéAnalysisKinaseSorting (FAKSY{sraph Identification of kinaseassociatedwith prostate

cancer Proliferation and differentiation scoreswere computed for eachsiRNA Thesescoresthat reflect phenotypicconsequence®f
kinasesilencingwere then plotted in FAKraphs a, FAKS§raphof primary prostatecells) b, FAK$raphof celllines

Conclusion

Figure 2. Phenotypic analysis at single cell lawelproliferation/differentiation balance in each individual cell on the cell

microarrays was monitored in response to miRNA inhibigmifferentiation was estimated from the K18/K19 ratio. Each cell is modelled
and the log ratio of cumulated K18 and K19 specific fluorescence was calculated. To facilitate visualization, a specatcassdmned to
high and low ratiob, All the cells present on a given cell microarray are classified into 3 subpopulations based on their EAU and DAPI
staining .c, Each single cell on a micropattern was affected to one of the three subpopulations. This is the representation oftlobloc ou
12 printed on the cell microarrayd, The proportion of cell in each subpopulations, on each micropattern, is quantified and used as an
indicator of proliferation.

Figure4. Fluorescencé\nalysianiRNASorting(FAMS)Graph Identificationof oncomir-miRNAassociatedvith

cancer in prostate cancer Proliferationanddifferentiation scoreswere computedfor eachLNA Thesescoresthat reflect phenotypic

consequence®f miRNAinhibition were then plotted in FAMS(FluorescencéAnalysisMiRNASorting)graphs a, FAMSgraph of primary
prostate cellsfrom healthy subject(PrEQ). In greenare putative oncogenemiRNAgproliferation score< -1 and differentiation score> 1)

andin red are putative tumor suppressomiRNAgproliferation score> 1 and differentiation score<-1). The * P (E W4 is anindication
of the extent of graph scattering b, FAMSgraph of primary prostate cells from a prostate adenocarcinomgpatient (KWAS)c, Some
examplesof the tumor suppressiveand oncogeniomiRNAsselectedat P-value< 1x10-6. MiR-143 is the most effective putative oncogene
miRNAand miR-424the mosteffective putative tumor suppressomiRNA

patient cells in cancer biology and translational research.

As cancer cells were less responsive to either miRNA or kinase silencing, these screens are instructive for they reflect the acquisition of robustness by prostate cells during tumour
progression. We observed that inhibition of miRNA rarely favored cell differentiation, hence supporting the hypothesis that miRNA expression is globally associated with differentiation. We
identify multiple putative tumor suppressive and oncogenic miRNAs and kinases that may constitute new therapeutic targets. These findings highlight the potential of functional screening on




