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

microarrays was monitored in response to miRNA inhibition. a, Differentiation 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 specific color was assigned to 
high and low ratio. b, All the cells present on a given cell microarray are classified into 3 subpopulations based on their EdU and DAPI 
staining . c, Each single cell on a micropattern was affected to one of the three subpopulations. This is the representation of 1 bloc out of 
12 printed on the cell microarrays. d, The proportion of cell in each subpopulations, on each micropattern, is quantified and used as an 
indicator of proliferation.  
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Although the occurrence of prostate cancer varies widely between countries, it is the second leading cancer-related cause of death for men in Europe and America. The role of kinases and of 
signaling cascades in prostate cancer is well documented. Almost half of annotated human microRNAs (miRNAs) genes are located within the cancer-associated genomic regions. However, the 
corresponding loss-of-function phenotypes remain largely unknown. Here, we use a new cell microarray technology to systematically analyse at single cell level, the effects of 902 Locked Nucleic 
Acid (LNA) specific miRNA inhibitors and 1300 kinome-targeted siRNA on the proliferation and differentiation of both primary healthy and prostate cancer cells.  

Figure 1. Cell microarrays technology and image analysis. a, Schematic illustration of cell microarray technology. Up to 3000 

micropatterns containing extracellular matrix (ECM) proteins (fibronectin and collagen IV), LNA or siRNA and N-Ter as transfection agent 
were arrayed on a cell-repulsive glass slide.  Cells are seeded and only adhere onto ECM micropatterns. After 48h incubation,cell 
microarrays were fixed and stained with different fluorophores. b, Reverse transfection efficiency is monitored with Rhodamin-coupled 
siRNA. Left, phase contrast microscope image; right, Rhodamin fluorescence image. Scale bar is 100 mm. c, A single micropattern is shown. 
Cells were stained with DAPI and EdU to monitor nuclei and proliferation respectively and immunostained with cytokeratins K18 and K19 
alexa-labeled specific antibodies to monitor differentiation. Overlay of all four channels is also displayed below. Scale bar is 200 mm. d, 
Different prostate cell lines with distinct morphologies on ECM micropatterns. Cells were automatically recognized and their borders 
outlined. Scale bar is 200 mm.  

Figure 4. Fluorescence Analysis miRNA Sorting (FAMS) Graph. Identification of oncomir -miRNA associated with 

cancer- in prostate cancer. Proliferation and differentiation scores were computed for each LNA. These scores that reflect phenotypic 

consequences of miRNA inhibition were then plotted in FAMS (Fluorescence Analysis MiRNA Sorting) graphs. a, FAMS graph of primary 
prostate cells from healthy subject (PrEC2). In green are putative oncogene miRNAs (proliferation score < -1 and differentiation score > 1) 
and in red are putative tumor suppressor miRNAs (proliferation score > 1 and differentiation score < -1). The � �̂P�Œ���‰�Z �v�}�Œ�u�_ is an indication 
of the extent of graph scattering. b, FAMS graph of primary prostate cells from a prostate adenocarcinoma patient (KWAS). c, Some 
examples of the tumor suppressive and oncogenic miRNAs selected at P-value < 1x10-6.  MiR-143* is the most effective putative oncogene 
miRNA and miR-424 the most effective putative tumor suppressor miRNA. 

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 

patient cells in cancer biology and translational research. 
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Figure 3. Fluorescence Analysis Kinase Sorting (FAKS) Graph. Identification of kinase associated with prostate 

cancer. Proliferation and differentiation scores were computed for each siRNA. These scores that reflect phenotypic consequences of 

kinase silencing  were then plotted in FAKS graphs. a, FAKS graph of primary prostate cells). b, FAKS graph of cell lines 
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