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Supplementary Figure S1.
A. HeatMap presentation of the Splicing Index (SI) values for exons differentially spliced when comparing fibroblast to
epithelial cells. Each line corresponds to a regulated exon while each column corresponds to a specific cell. Green
boxes (-1.5 < SI < 0) correspond to low inclusion level in the cell compared to all the others; red boxes (0 < SI < 1.5) to
high inclusion level; black boxes (SI=0) point no difference for exon inclusion between cells while grey boxes
correspond to missing values. Exons were computationally split into several groups depending on their inclusion rate
which correlate with the two major cell types.
(same as in Fig. 1B)
B RT PCR lid i i RNA f fib bl d i h li l ll i di dB. RT-PCR validations using RNAs from fibroblasts and epithelial cells, as indicated.
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Supplementary Figure S4: HeatMap presentation of the Splicing Index (SI) values for exons differentially spliced across
fibroblast endothelial and epithelial cells Exons were computationally split into several groups depending on theirfibroblast, endothelial and epithelial cells. Exons were computationally split into several groups depending on their
inclusion rate in the three major cell types (same as in Fig. 3A).
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Supplementary Figure S5: HeatMap presentation of the Splicing Index (SI) values for Alternative Last Exons (ALE)
differentially spliced across fibroblast, endothelial and epithelial cells. Exons were computationally split into several
groups depending on their inclusion rate in the three major cell types (same as in Supplementary Fig. S4).
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Supplementary Figure S6: HeatMap presentation of the Splicing Index (SI) values for Alternative First Exons (AFE)
differentially spliced across fibroblast, endothelial and epithelial cells. Exons were computationally split into several
groups depending on their inclusion rate in the three major cell types (same as in Supplementary Fig. S4).
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Supplementary Figure S7.
A HeatMap of splicing factor expression level (same as Fig 4A)

- +siESRP1/2 - + siRBFOX2 - + siRBFOX2- +siPTBP1/2

A. HeatMap of splicing factor expression level (same as Fig. 4A).
B. Same as above with a selection of splicing factors.
C Strategy of splicing factor analyses ASEs predicted to be regulated by a splicing factor using exon-array or RNA-seqC. Strategy of splicing factor analyses. ASEs predicted to be regulated by a splicing factor using exon-array or RNA-seq
datasets were compared to cell-type specific predicted ASEs. For each cell type, we paid attention to the ASE regulation
sense For example in epithelial cells as ESRP is up-regulated while PTB and RBFOX2 are down-regulated ansense. For example, in epithelial cells, as ESRP is up regulated while PTB and RBFOX2 are down regulated, an
epithelial-included ASE is predicted to be regulated by one of these factors if it is skipped upon ESRP depletion or
included by PTB or RBFOX2 depletion To be considered as confident CLIP-hits must be detected in the exon or withinincluded by PTB or RBFOX2 depletion. To be considered as confident, CLIP hits must be detected in the exon or within
100 nt upstream and downstream of the exon.
D. RT-PCR analysis of the effect of ESRP-, RBFOX2-, PTB-depletion on alternative splicing of selected genes in theD. RT PCR analysis of the effect of ESRP , RBFOX2 , PTB depletion on alternative splicing of selected genes in the
MCF-7 epithelial cell line, MDA-MB-231 fibroblast-like cell line, and HUVEC endothelial cell, respectively.
E. Same as in D
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Supplementary Figure S8.
A Samples corresponding to the normal cell lines available for the epithelial endothelial and fibroblast categories were selected fromA. Samples corresponding to the normal cell lines available for the epithelial, endothelial and fibroblast categories were selected from
total long, whole cell RNA-Seq samples of the ENCODE project (ENCODE Project Consortium, 2007, 2011) Tier 3, sequenced by the
Cold Spring Harbor Laboratory Endothelial cells are Haoec Human Aortic Endothelial Cells (2 replicates) and Hsavec HumanCold Spring Harbor Laboratory. Endothelial cells are Haoec, Human Aortic Endothelial Cells (2 replicates) and Hsavec, Human
Saphenous Vein Endothelial Cells (2 replicates); Epithelial cells are Hmepc, Mammary Epithelial Cells and Hpiepc, Human Placental
Epithelial Cells amniotic membrane (2 replicates); Fibroblasts are Nhdf, Normal Human Dermal Fibroblasts from temple / breast (2
replicates) and Haoaf, Human Aortic Adventitial Fibroblasts (1 replicate). Read alignments for the different cell lines in bam format
have been downloaded using the ENCODE project Data Coordination Centre, from the ENCODE RNA Dashboard
(htt // / d RNA d hb d/) C ffdiff f th C ffli k k (T ll t l 2013) d t l th(http://genome.crg.es/encode_RNA_dashboard/). Cuffdiff, from the Cufflinks package (Trapnell et al. 2013) was used to analyse the
gene expression, using the protocol described as “Differential analysis without gene and transcript discovery”. We kept the default
parameters except that we specified the RNA-Seq library type (--library-type fr-firststrand) following the recommendations provided byparameters, except that we specified the RNA-Seq library type (--library-type fr-firststrand), following the recommendations provided by
the STAR program (Dobin et al. 2013), which was used for the alignment. The gene annotation file in gtf format was by Illlumina
iGenomes, as suggested by the Cufflinks website. The mean value and standard deviation were computed for each gene of the FPKM, gg y p g
(Fragments Per Kilobase of transcript per Million mapped reads) expression values obtained by each replicates in a category. The
figure shows the mean expression value in FPKM of selected genes in the different cell types. These results confirm the expression
pattern across endothelial, epithelial and fibroblast cells of the selected splicing factors obtained using Exon Array datasets (main
manuscript Fig. 4A) or by RT-qPCR (main manuscript Fig. 4B).
B The experiment E GEOD 3998 which corresponds to a transcription profiling of four human prostate cell types (Oudes et al 2006)B. The experiment E-GEOD-3998, which corresponds to a transcription profiling of four human prostate cell types (Oudes et al. 2006)
was selected from the Gene Expression Atlas website (http://www.ebi.ac.uk/gxa; Kapushesky et al. 2012). Prostate basal and
secretory cells are two epithelial cell types, and stromal cells are composed of fibroblasts and smooth muscle cells. The figure showssecretory cells are two epithelial cell types, and stromal cells are composed of fibroblasts and smooth muscle cells. The figure shows
the expression value of selected genes in the different cell types, and the up and down arrows show respectively the up- and down-
regulated genes. These results confirm the expression pattern across endothelial, epithelial and fibroblast cells of the selected splicing
factors obtained using Exon Array datasets (main manuscript Fig. 4A) or by RT-qPCR (main manuscript Fig. 4B).
References:
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Dermitzakis ET, et al. 2007. Identification and analysis of functional elements in 1% of the human genome by the ENCODE pilot
project Nature 447: 799-816project. Nature 447: 799 816.
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S l t Fi S9Supplementary Figure S9.
Splicing factor binding sites were searched using PatSearch Tool on the genomic sequences using previously defined

li i f t bi di tif ( S l t T bl S8) A t f 1000 d l l t d lt ti d tsplicing factor binding motifs (see Supplementary Table S8). A set of 1000 randomly selected alternative exons and a set
of 1000 randomly selected constitutive exons were used as controls. Four regions were defined: 100 nt upstream and
downstream of the exon the first 60 nts of the exon and the last 60 nts of the exon For each region a sliding window of adownstream of the exon, the first 60 nts of the exon and the last 60 nts of the exon. For each region, a sliding window of a
specific length was considered and the enrichment score of the splicing factor was computed at each position as :
(∑▒number of factor motifs at position X⁄Total number of analyzed sequences) * 100 The total number of binding sites(∑▒number of factor motifs at position X⁄Total number of analyzed sequences) 100. The total number of binding sites
found in each region of each exon group was used to compute the standard deviation value.
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Supplementary Figure S10. FasterDB search and main pages corresponding to the human ENAH gene.pp y g p g p g g
A. The search engine is based on keywords (e.g. Gene Symbol, ENSEMBL ID, HUGO gene name, etc.).
B. ENAH gene main page in FasterDB. Alternative splicing events are depicted by red broken lines, and microRNAsg p g p g p y ,
binding sites are depicted by orange under the gene structure. Known transcripts are schematically represented below
the gene structure. Several buttons in the toolbar allow the user to get additional information (see below ). The maing g ( )
page for the mouse orthologous gene can be displayed by clicking on the “Mouse” link.
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Supplementary Figure S11. Gene (A) and Exon-Intron (B) tables A- The gene table shows general information aboutSupplementary Figure S11. Gene (A) and Exon Intron (B) tables. A The gene table shows general information about
the selected gene (official symbol, synonyms, description, chromosomal location and associated transcripts). Links to
other resources are also available: clicking on the Ensembl ID of the gene leads to Ensembl while clicking onother resources are also available: clicking on the Ensembl ID of the gene leads to Ensembl while clicking on
chromosomal coordinates directs to the UCSC page of the gene. Finally, clicking on sequence displays the sequences
of each of the exons and introns of the gene. B- Summary table of the exon/intron structure of the gene. For eachg y g
element, gene and chromosomal coordinates are displayed as well as its length. Clicking on sequence link displays the
nucleotidic sequence of the element. For exons only, clicking on download link in the features column results in a fileq y, g
containing further information about the exon of interest.
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C

Supplementary Figure S12. Report (A), polyadenylation (B) and Exon skipping (C) tables. A- Features relative to
alternative splicing events are summarized in the report table For each type of event the exon concerned and thealternative splicing events are summarized in the report table. For each type of event, the exon concerned and the
number of transcripts having this event (number of supporting transcripts) are displayed. Clicking on a given event
displays further information about it Two examples of transcription end and exon skipping events tables are shown in Bdisplays further information about it. Two examples of transcription end and exon skipping events tables are shown in B
and C respectively. B- The “Transcription termination & last exon(s)” link shows polyadenylation sites. For each
polyadenylation site we display its exonic position gene and chromosomal coordinates Moreover information aboutpolyadenylation site, we display its exonic position, gene and chromosomal coordinates. Moreover information about
the signal pattern, the accession number and the type of sequence (cDNa/Est) of the transcript used to define the
polyadenylation site are displayed Finally the presence of a polyA tail is tested and notified when present in thepolyadenylation site are displayed. Finally, the presence of a polyA tail is tested and notified when present in the
sequence. C- The “Exon Skipping” table shows information about skipped exons displaying their position and the
transcripts that have been used to make this annotation.transcripts that have been used to make this annotation.



Supplementary Figure S13. Splice site strength table. All the splice sites of the ENAH gene are showed in this table.Supplementary Figure S13. Splice site strength table. All the splice sites of the ENAH gene are showed in this table.
For each splice site, we display its type (donor or acceptor), its strength according to MaxEntScan computation method
and if the site is alternative or not. Furthermore, the sequence (9 and 23 nucleotides for donor and acceptor sites, q ( p
respectively) is showed with capital letters corresponding to the exonic part of the site while intronic part is represented
in lowercase letters.
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Supplementary Figure S14. 5’UTR (A) and 3’UTR (B) tables. A- Several informations about each of the 5’
Untranslated regions (UTR) are given For each UTR the subset of transcripts having this UTR is displayed as well asUntranslated regions (UTR) are given. For each UTR, the subset of transcripts having this UTR is displayed as well as
the number of motifs ATG, GTG and CTG found either globally in the UTR sequence or in frame. The length and the
GC content are also computed for each UTR Finally the number of pyrimidine tracks as well as the number of MicroGC content are also computed for each UTR. Finally, the number of pyrimidine tracks as well as the number of Micro
ORF is displayed. B- Same information as in A for the 3’UTR region.



Supplementary Figure S15. Micro RNA table. This table summarizes information about micro RNAs binding sites
found among the ENAH gene sequence. For each miRNA, we display its ID, gene and chromosomal coordinates, and
the algorithm which allowed predicting this miRNA (Miranda, pita, targetscan). When a polyadenylation site is present
between miRNA binding sites, a blue bar is displayed between miRNA binding sites because the binding of the different

f iRNA ld b ff t d b lt ti l d l ti (NB G 1 d G 2 t l tgroups of miRNAs could be affected by alternative polyadenylation usage. (NB: Group1 and Group2 are not complete
but were cropped in order to get both on the same page).



Supplementary Figure S16. Conservation table. For each human gene, we display, in the first column, the FasterDB
id of its orthologous in the mouse genome (as provided by Ensembl) Furthermore we display for each human exon itsid of its orthologous in the mouse genome (as provided by Ensembl). Furthermore, we display for each human exon its
orthologous, if exists, in the mouse genome using the FasterDB numbering.
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Supplementary Figure S17.
A. Expression table. In this table, we display three links: the first one leads to a table summarizing the expression of the
exon in the tissues (column “Tissue”), the second one displays a table summarizing exon expression in the cell lines
(column “Cell lines”) while the third link displays exon expression in cancer cell lines only (column “Cancer cell lines”).
See Material and Methods for more information about tissues and cell lines included in these analyses.
B. Clicking on any “Expression” link in the “Cell lines” column for example, allows users to know the relative expression
l l f th th ll li ll ti b d E d E A d t t F h ll li t dlevel of the gene across the cell line collection based on Encode Exon Array datasets. For each cell line, we computed
gene expression level which represents the median of the intensity of all the probes associated to the exons of the gene

d d t i if th i d t Thi l ll t k hi h ll hi h l l l f thand determine if the gene is expressed or not. This also allow to know which cell expresses a high or low level of the
selected gene. For example, the ENAH gene expression level is higher in LnCAP than in GM69 cells.
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S l t Fi S18 E i li ti b i t fSupplementary Figure S18. Exon array visualization web interface.
A. Inclusion rate of ENAH exon 12 across human cell lines. Clicking on “Expression” button corresponding to one exon (e.g.
ENAH exon 12 Supplementary Figure S17A) generate a table containing the “Ni” (exon normalized intensity) “Global SI”ENAH exon 12, Supplementary Figure S17A) generate a table containing the Ni (exon normalized intensity), Global SI ,
and “Local SI” that are three different ways to calculate the inclusion rate of the selected exon in each sample. Higher “Global
SI” or “Local SI” positive values indicate increased inclusion rates of the selected exon while negative values indicate highSI or Local SI positive values indicate increased inclusion rates of the selected exon, while negative values indicate high
exclusion rates. For instance, the ENAH exon 12 had high Global SI and Local SI values in the LnCAP cell line but negative
ones in WI38 cells, suggesting that it has a high inclusion rate in LnCAP cells as compared to WI38 cells ., gg g g p
B. Clicking on any cell line open the ELEXIR interface allowing to Visualize exon array probe intensities in the selected cell
line compared to all other cells (as shown here, LnCAP and WI38 cell lines as compared to other cells). Each rectangle
corresponds to one probe above the corresponding exon. The height of each probe corresponds to its intensity level. Red
probes indicate that the test condition had a higher intensity than the control condition, while green probes indicate a lower
i i h h l di i Bl k b i di diff b h di i A h i S lintensity than the control condition. Black probes indicate no difference between the conditions. As shown in Supplementary
Figure S18B, most of the probes corresponding to the ENAH gene are in red, indicating that ENAH is more expressed in
LnCAP cells as compared to most other cell lines (Supplementary Fig S17) In addition in agreement with the high SI valuesLnCAP cells as compared to most other cell lines (Supplementary Fig. S17). In addition, in agreement with the high SI values
computed in LnCAP cells (Supplementary Fig. S18A), ENAH exon 12 probes are more intensively red than probes targeting
other gene regions suggesting that the ENAH exon 12 is more included in LnCAP cells as compared to other cellsother gene regions, suggesting that the ENAH exon 12 is more included in LnCAP cells as compared to other cells.
Meanwhile, in agreement with low SI values calculated in WI38 cells (Supplementary Fig. S18A), exon 12 probes were green
when comparing WI38 to other cells, indicating that exon 12 was skipped in WI38 cells (Supplementary Fig. S18B). Thesewhen comparing WI38 to other cells, indicating that exon 12 was skipped in WI38 cells (Supplementary Fig. S18B). These
results were validated by RT-PCR (Supplementary Fig. S18B, lower panel).
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Supplementary Figure S19 ENAH exon 12 was also predicted and validated to be more included in human testis as
compared to heart.
A. Inclusion rate of ENAH exon 12 across human tissues. For each tissue, we compute Normalized Intensity (NI),
Gl b l S li i I d (SI) d L l S li i i d (Si) l hi h t diff t th d t l l t thGlobal Splicing Index (SI) and Local Splicing index (Si) values which represent different methods to calculate the
inclusion level of an exon. Finally, we show the p-value of the student test based on the local Si values. The table can
b t d di t f th l Thi t bl i di t th t ENAH 12 i i t hi h l b l l l SIbe sorted according to any of the columns. This table indicate that ENAH exon 12 gives rise to higher global or local SI
values in the heart than in the testis, suggesting that ENAH exon 12 is included in heart but not in testis.
B Vis ali ation of e on arra probe intensities in Testis and Heart compared to other tiss es The height of each probeB. Visualization of exon array probe intensities in Testis and Heart compared to other tissues. The height of each probe
corresponds to its intensity level. Red probes indicate inclusion in test condition while green probes indicate its
exclusion when compared to controls Black probes point no difference between both conditions ENAH exon 12 probesexclusion when compared to controls. Black probes point no difference between both conditions. ENAH exon 12 probes
are green in testis and red in heart suggesting that ENAH exon 12 is included in heart but not in testis as validated by
RT PCRRT-PCR.
.



Supplementary Figure S20. Splicing factor table allows to get for each selected exon, the motifs found for a list of
splicing factors in the exon and 200 nucleotides in the flanking introns This table indicates whether ‘Exon array’’ andsplicing factors in the exon and 200 nucleotides in the flanking introns. This table indicates whether Exon array and
‘‘CLIP data’’ datasets are available for each splicing factor. Clicking on “Go” allows then to get further information as
detailed d in the main manuscript (see Supplementary Fig S21)detailed d in the main manuscript (see Supplementary Fig. S21).
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Supplementary Figure S21: CLIP dataset visualization web interface.
After selecting a splicing factor in the “Splicing Factor” table (see Supplementary Figure S20), users can visualize the
read coverage of the selected splicing factor in CLIP-seq experiments referenced in the bottom screen. This allows to
determine in which regions of the selected gene are enriched for the binding sites of the selected splicing factor.
Selecting Exon and indicating the window in the flanking introns in the “Option control panel” allows to zoom in on the
selected exon as described in the main manuscript (Fig. 5B).
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Supplementary Figure S22Supplementary Figure S22.
We demonstrate that each major cell type (e.g. epithelial cells or fibroblasts) expresses a specific splicing pattern owing
to the differential expression of splicing factors (comparing “EPI” to “FIBRO”) However depending on the tissueto the differential expression of splicing factors (comparing EPI to FIBRO ). However, depending on the tissue
origin, the ratio between the expression level of the different splicing factors may slightly changes leading to cell type-
and tissue-specific splicing pattern (e.g. comparing Tissue A, B and C in “EPI” and Tissue A, B and C in “FIBRO”). Inand tissue specific splicing pattern (e.g. comparing Tissue A, B and C in EPI and Tissue A, B and C in FIBRO ). In
addition, the splicing pattern observed in an organ or a tissue that contain different cell populations could reflect a
different composition of different cell types as schematized in the “Organ/Tissue” panel.p yp g p
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Supplementary Figure S23Supplementary Figure S23.
Several genes that are differentially spliced across fibroblasts, epithelial and endothelial cells are involved in adherens
or gap junctions and in focal and cell adhesion as predicted by KEGG PATWAY enrichment analysis performed on theor gap junctions and in focal and cell adhesion as predicted by KEGG_PATWAY enrichment analysis performed on the
“DAVID ontology” web site (http://david.abcc.ncifcrf.gov/). Genes that are differentially spliced across fibroblasts,
epithelial and endothelial cells are indicated in red in the KEGG Pathwaysepithelial and endothelial cells are indicated in red in the KEGG Pathways.


