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Figure S1. Distribution of validated miRNA targets within CoMeTa, TargetScan, PicTar and miRanda lists of
putative targets. Analysis of DS1 (4), DS2 (B), and DS3 (C) are reported. Counts within the first 30™ and 50th
percentiles are provided for each software in the tables below the graphs. Horizontal lines indicate the
positions of validated targets along the prediction lists ranked according to the scoring systems of each method.
miRanda lists have been ranked by either the conservation (Cons.) or the alignment (Align.) score. The lists of
predicted targets have been ranked by using either the scoring systems provided by each specific software (red
columns) or the CoMeTa scoring system (blue columns). The analysis shows that the validated miRNA targets
analyzed show an increased tendency to be localized in the top positions when using the CoMeTa ranking
system as compared with the other scoring systems. *P value<10~, *P value<10®, ***P value<10.
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Figure S2. Q-Q Plot distribution analysis. (4-C) Co-expression score distributions of the two clusters
generated by hierarchical clustering of co-expression data of hsa-miR-155 predicted targets (4,B) and
of a size-matched list of co-expression scores for randomly selected genes (C). (D-F) Normal
probability plots of the two clusters (D,E) and the randomly selected genes (F), where the black line
represents the case of perfect normality. Histograms and normal probability plots show how departure
from normality is higher in COOL clusters (4,B,D,E) than in random lists (C,F).
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Figure S3. Histogram summarizing the miRNA distributions within the miRCos identified.



Table S1. The experimentally validated miRNA—target pairs used to build dataset 1 (DS1).

Validation Predicted by
miRNA Validated target sequence- Reference
procedure
based tools
. (Meng et al.
hsa-let-7a NF2 Translational Yes 2007)
. (Kiriakidou et
hsa-let-7b LIN28 Translational Yes al. 2004)
hsa-let-7b CCND1 Translational Yes (Schultz et al.
2008)
. (Chow et al.
hsa-let-7f KLK6 Transcriptional Yes 2008)
. (Chow et al.
hsa-let-7f KLKI10 Transcriptional No 2008)
. (Boyerinas et
hsa-let-7g HMGA2 Translational Yes al. 2008)

. . (Lewis et al.
hsa-miR-1 BDNF Translational Yes 2003)

. . (Lewis et al.
hsa-miR-1 G6PD Translational Yes 2003)

. . (Zhao et al.
hsa-miR-1 HAND?2 Translational Yes 2005)

. . (Yang et al.
hsa-miR-1 KCNJ2 Translational Yes 2007)

(Anderson et
hsa-miR-1 GJAI Translational Yes al. 2006; Yang
et al. 2007)
hsa-miR-101 MYCN Translational Yes (Lewis et al.
2003)

. Translational (Lee et al.
hsa-miR-101 ATXNI Transcriptional Yes 2008)

(Lewis et al.
hsa-miR-101 EZH? Translational Yes 2003; Friedman
et al. 2009)

. . (Volinia et al.
hsa-miR-106a RBI Translational Yes 2006)
hsa-miR-106a ARID4B Translational Yes glz)?)r;c)ials etal,
hsa-miR-106a MYLIP Translational Yes (Landais et al.

2007)

. . (Ivanovska et
hsa-miR-106a CDKNIA (p21) Translational Yes al. 2008)

. Translational (Ivanovska et
hsa-miR-106b CDKNIA (p21) Transcriptional Yes al. 2008)

. Translational (Garzon et al.
hsa-miR-10a HOXAI Transcriptional Yes 2006)

. Translational (Ma et al.
hsa-miR-10b HOXDI0 Transcriptional Yes 2007)
hsa-miR-122 CCNG1 Translational Yes (Gramantieri et

al. 2007)




. Translational (Lin et al.
hsa-miR-122 BCL2L2 Transcriptional Yes 2008)

. . (Krek et al.
hsa-miR-124 MAPK 14 Translational Yes

2005)
hsa-miR-124 ACAA2 Transcriptional Yes (Wang 2006)
hsa-miR-124 ATP6VOEL Transcriptional Yes (Wang 2006)
hsa-miR-124 CDI164 Transcriptional Yes (Wang 2006)
hsa-miR-124 ELOVLS Transcriptional Yes (Wang 2006)
hsa-miR-124 GAS2L1 Transcriptional Yes (Wang 2006)
hsa-miR-124 LAMCI Transcriptional Yes (Wang 2006)
hsa-miR-124 RAVER?2 Transcriptional Yes (Wang 2006)
hsa-miR-124 SERPI Transcriptional Yes (Wang 2006)
hsa-miR-124 SLCI6A1 Transcriptional Yes (Wang 2006)
hsa-miR-124 SUCLG?2 Transcriptional Yes (Wang 2006)
hsa-miR-124 VAMP3 Translational Yes (Wang 2006)
Transcriptional

hsa-miR-124 CTDSP1 Translational Yes glégr%lnov ctal
hsa-miR-125a-5p ERBB3 Translational Yes g%%(;t)t etal
hsa-miR-125a-5p ERBB? Translational No g%%(;t)t ctal

. Translational (Saetrom et al.
hsa-miR-125b BMPRIB Transcriptional Yes 2009)
hsa-miR-125b ERBB2 Translational No (Scott et al.

2007)
hsa-miR-126 VCAMI Translational Yes (Harris et al.

2008)
hsa-miR-126 HOXA9 Translational Yes (Shen et al.

2008)

. . (Zhang et al.
hsa-miR-126 IRS-1 Translational Yes 2008)
hsa-miR-126 VEGF-A Translational Yes (Liu et al.

2009a)
hsa-miR-128 SNAP25 Translational Yes g%gg?)etaL

. Translational (Sardiello et al.
hsa-miR-128 TFEB Transcriptional Yes 2009)
hsa-miR-129-5p CAMTAI Translational Yes g(“)l(?é)) ctal
hsa-miR-129-5p EIF2C3 Translational Yes glz)l(;lg) etal
hsa-miR-130a CSF1 (MCSF) Translational Yes g%gg;setaL
hsa-miR-130a MAFB Transcriptional Yes (Garzon et al.

2006)




. Translational (Chen and
hsa-miR-130a HOXA5 Transcriptional Yes Gorski 2008)

. Translational (Chen and
hsa-miR-130a MEOX2 (GAX) Transcriptional Yes Gorski 2008)

. . (Lee et al.
hsa-miR-130a ATXNI Translational Yes 2008)
hsa-miR-130a ZFPM?2 (FOG2) Translational Yes gé(l)rga?t al.

(Greco and
hsa-miR-130a TACI Translational No Rameshwar
2007)
hsa-miR-130b CSF1 (MCSF) Translational Yes gggsaﬂ.
hsa-miR-130b MAFB Transcriptional Yes g(o}ggz)on ctal
hsa-miR-130b ATXNI Translational Yes (Lee ctal
2008)
hsa-miR-132 RICS (PPGC) Translational Yes (Vo et al. 2005)
hsa-miR-133a PTBP? Translational Yes (Boutz et al.
2007)

. . (Chen et al.
hsa-miR-133a SRF Translational No 2006)
hsa-miR-133b PTBP2 Translational Yes (Boutz et al.

2007)
hsa-miR-133b PITX3 Translational Yes (Kim et al.
2007)
. Translational (Crawford et al.
hsa-miR-133b BCL2L2 Transcriptional Yes 2009)
. Translational (Crawford et al.
hsa-miR-133b MCLI Transcriptional Yes 2009)
. . (Tuddenham et
hsa-miR-140-5p HDACH4 Translational Yes al. 2006)
hsa-miR-140-5p PDGFRA Translational Yes g((l)})(gthler
. . (Kiriakidou et
hsa-miR-141 CLOCK Transcriptional Yes al. 2004)
hsa-miR-142-3p ADCY9 (AC9) Translational Yes (Huang et al.
2009a)
(Shi et al.

hsa-miR-145 IRS1 Translational Yes 2007; La Rocca
et al. 2009)

. . (Xiao et al.
hsa-miR-150 MYB Translational Yes 2007)
hsa-miR-153 BCL2 Translational Yes (Xuetal.)
hsa-miR-153 MCLI Translational Yes (Xuetal.)
hsa-miR-155 BACH1 Translational Yes (Skalsky et al.

2007)
hsa-miR-155 MATR3 Translational Yes (Skalsky et al.

2007)




(Martin et al.

hsa-miR-155 AGTRI Translational No 2006)
hsa-miR-15a DMTFI Translational Yes gl(.i;i;éi‘;lou et
hsa-miR-15a BCL?2 T{;irsli?;iggs;l Yes g((J) i)rgl;nino et al.
hsa-miR-15a CREBL? Tgiﬂi?gggﬁil Yes g%glgn; etal.
hsa-miR-15a IGSF4 T{;igiiilggil Yes g((J)glgn)l etal.
hsa-miR-15a PDCD4 T{;ifsli?;lgggiﬂ Yes g((l)glgl;l et al.
hsa-miR-15a PDCD6IP Tf;irsli?gggil Yes g%glgn; etal.
ot [naosie e I
ot | e[
hsa-miR-15b DMTFI Translational Yes gl(.i;i;éi‘;lou et
hsa-miR-15b BCL?2 T{;izi?;lggil Yes g((:)g?;nino etal.
oo, v |G
hsa-miR-15b IGSF4 Tf;ifsliiilggil Yes g((i)glgn)l etal.
hsa-miR-15b PDCD4 Tf;ifsli?;lggil Ves g((:)glgn)a et al.
hsa-miR-15b RADSIC Tf;irsli?gt‘l’gil Yes g%glgn; ctal.
hsa-miR-16 CGI-38 Translational Yes gfi;i(?(l)j?ou et
hsa-miR-16 BCL2 T{;ifsli?;lggil Yes g((:)g?;nino etal.
oo, v G
.
oo, v |G
hsa-miR-16 PDCD6IP T{;irsli?gt‘l’gil Yes g%glgn; etal.
onitts | mavse oo, | v [
hsa-miR-16 GPIAPI Translational Yes gégg;lar etal.
hsa-miR-16 HMGAI T{;ifsli?gggil YVes glégggar ctal.
poe, | e[S
hsa-miR-17 E2F1 Translational Yes (O'Donnell et




al. 2005)

(Hossain et al.

hsa-miR-17 NCOA3 (AIB1) Translational Yes 2006)

. . (Ivanovska et
hsa-miR-17 CDKNIA (p21) Translational Yes al. 2008)

. Translational (Beveridge et
hsa-miR-181b GRIA2 Transcriptional Yes al. 2008)

. . (Wang et al.
hsa-miR-183 EZR (VIL2) Translational Yes 2008a)
hsa-miR-196a HOXA7 Translational Yes (Yekta et al.

2004)
hsa-miR-196a HOXBS Translational Yes (Yekta et al.

2004)
hsa-miR-196a HOXCS8 Translational Yes (Yekta et al.

2004)

. . (Lewis et al.
hsa-miR-19a PTEN Translational Yes 2003)

. . (Lee et al.
hsa-miR-19a ATXNI Translational Yes 2008)
hsa-miR-19b HIPK3 Translational Yes (Landais et al.

2007)
hsa-miR-19b MYLIP Translational Yes (Landais et al.
2007)

. . (Lee et al.
hsa-miR-19b ATXNI Translational Yes 2008)
hsa-miR-200a TCFS8 (ZEBI) Transcriptional No g())%r; ctal

. Translational (Korpal et al.
hsa-miR-200b ZEBI (TCF$) Transcriptional Yes 2008)

(Park et al.
hsa-miR-200c ZEBI (TCFS§) Transcriptional Yes 2008;
p Lindenblatt et
al. 2009)
P . (Anderson et
hsa-miR-206 GJAI Translational Yes al. 2006)

. Translational (Adams et al.
hsa-miR-206 ESRI Transcriptional No 2007)

. Translational (van Rooij et
hsa-miR-208a THRAPI Transcriptional Yes al. 2007)

. Translational (van Rooij et
hsa-miR-208b THRAPI Transcriptional Yes al. 2007)

P . (O'Donnell et
hsa-miR-20a E2F1 Translational Yes al. 2005)
hsa-miR-20a TGFBR2 Translational Yes (Volinia et al.

2006)
hsa-miR-20b ARID4B Translational Yes glz)?)r;c)ials etal,
hsa-miR-20b MYLIP Translational Yes (Landais et al.

2007)
hsa-miR-20b CDKNIA (p21) Translational Yes (Ivanovska et

al. 2008)




Translational

hsa-miR-21 BCL?2 .. Yes (Si et al. 2007)
Transcriptional

. . (Fujita et al.
hsa-miR-21 NFIB Transcriptional Yes 2008)

. . (Sayed et al.
hsa-miR-21 SPRY2 Translational Yes 2008)

. . (Chen et al.
hsa-miR-21 MTAP Translational Yes 2008)

. . (Thum et al.
hsa-miR-21 SPRYI Translational Yes 2008)
hsa-miR-21 TIMP3 Transcriptional Yes (Selaru et al.

2009)

. . (Hashimi et al.
hsa-miR-21 JAGI Translational Yes 2009)

. . (Liu et al.
hsa-miR-21 BTG2 Translational Yes 2009b)

. . (Qin et al.
hsa-miR-21 BMPR? Translational Yes 2009)

. Translational (Wang et al.
hsa-miR-21 CDC254 Transcriptional Yes 2009b)

(Asangani et al.
hsa-miR-21 PDCD4 Translational Yes 2008; Talotta et
al. 2009)

. . (Zhu et al.
hsa-miR-21 TPM1 Translational No 2007)
hsa-miR-21 SERPINBS Translational No g%l(;lé)et al.
hsa-miR-210 EFNA3 Translational Yes (Fasanaro et al.

2008)

. . (Zhang et al.
hsa-miR-210 MNT Translational Yes 2009b)
hsa-miR-214 PTEN Translational Yes (Yang et al.

2008)

. . (Felli et al.
hsa-miR-221 KIT Translational Yes 2005)
hsa-miR-221 CDKNIC (p57) Translational Yes gl:)/[oe gl)ma ctal,

(Galardi et al.
hsa-miR-221 CDKNIB (KIP1) Translational Yes 2007; Medina
et al. 2008)

. . (Felli et al.
hsa-miR-222 KIT Translational Yes 2005)
hsa-miR-222 CDKNIC (p57) Translational Yes gl:)/[oegl)ma ctal

(Galardi et al.
hsa-miR-222 CDKNIB (KIP1) Translational Yes 2007; Medina
et al. 2008)

. . (Liu et al.
hsa-miR-222 SOD?2 Translational No 2009¢)
hsa-miR-222 MMPI1 Translational No (Liu et al.

2009c¢)




. Translational (Wang et al.
hsa-miR-224 APIS Transcriptional Yes 2008f)
hsa-miR-23a CXCLI2 Translational Yes (Lewis et al.

2003)
hsa-miR-23a POU4F2 Translational Yes g(“)?)‘;)l setal.

. FLJ13158 . (Kiriakidou et
hsa-miR-23a (C6orf134) Translational Yes al. 2004)

. Translational (Gao et al.
hsa-miR-23b GLS Transcriptional Yes 2009)

. . (Kiriakidou et
hsa-miR-24 MAPkI4 Translational Yes al. 2004)
hsa-miR-24 ACVRIB (ALK4) Translational Yes gma;(% ctal

. Translational (Mishra et al.
hsa-miR-24 DHFR Transcriptional No 2007)

. CCDCl131 . (Grimson et al.
hsa-miR-25 (MGC23401) Translational Yes 2007)
hsa-miR-25 CDHI0 Translational Yes (Grimson et al.

2007)
hsa-miR-25 DYRK? Translational Yes (Grimson et al.
2007)
hsa-miR-25 NFIB Translational Yes (Grimson et al.
2007)
hsa-miR-25 PHTF?2 Translational Yes (Grimson et al.
2007)

. . (Beitzinger et
hsa-miR-26a SERBPI Translational Yes al. 2007)
hsa-miR-26a SMADI Translational Yes (Luzi et al.

2008)

. Translational (Wong and
hsa-miR-26a EZH2 Transcriptional Yes Tellam 2008)
hsa-miR-26b SERBPI Translational Yes (Beitzinger et

al. 2007)

. . (Gennarino et
hsa-miR-26b ACSL3 Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-26b ARFGEFI Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-26b ARPP-19 Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-26b C200rf24 Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-26b CHORDCI Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-26b DRAM Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-26b EIFS Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-26b FBXO11 Transcriptional Yes al. 2009)
hsa-miR-26b G3BP2 Transcriptional Yes (Gennarino et




al. 2009)

hsa-miR-26b

GGA3

Transcriptional

Yes

(Gennarino et

al. 2009)
hsa-miR-26b GMFB Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b HELZ Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b HMGA?2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b KPNA?2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b KPNA6 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b LARPA4 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b MAPKG6 T{;ifsli?;lgggiﬂ Yes gfezrgz)agr)ino ot
hsa-miR-26b MKNK?2 Transcriptional Yes g?ezrgz)agr)ino et
R L |V |G
hsa-miR-26b MTX2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b NLK Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b PHTF?2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b PTEN Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b RCN2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b RHOQ Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b RKHD?2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b RNF6 Tf;ifsli?;lggil Yes gfz%%a;;no et
hsa-miR-26b SACS Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b SARIB Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b SLC7A411 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b SOCSS5 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b SRP19 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b WNT5A Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-26b EZH2 Transcriptional Yes (Wong and

Tellam 2008;




Gennarino et

al. 2009)
Translational (Mertens-
hsa-miR-27a MYTI Transcrintional Yes Talcott et al.
seriptio 2007)
Translational (Mertens-
hsa-miR-27a ZBTB10 Transcrintional Yes Talcott et al.
seriptio 2007)
hsa-miR-27a RUNXI Translational Yes g?)(e)g-)Aml etal.

. . (Guttilla and
hsa-miR-27a FOXOI (FOXOIA) Translational Yes White 2009)
hsa-miR-27b CYPIBI Translational Yes (Tsuchiya et al.

2006)

. . (Wang et al.
hsa-miR-27b ST14 Translational Yes 2009¢)
hsa-miR-29a BACEI Translational Yes (Hebert et al.

2008)

i . (Mott et al.
hsa-miR-29b MCLI Translational Yes 2007)
hsa-miR-29b BACEI Translational Yes (Hebert et al.

2008)
hsa-miR-29¢ COL1541 Translational Yes g%fggupta et al.
hsa-miR-29¢ COLIAI Translational Yes g%fg;g%upta et al.
hsa-miR-29¢ COLI1A2 Translational Yes g%fggupta et al.
hsa-miR-29¢ COL3A1 Translational Yes g%fg;g%upta et al.
hsa-miR-29¢ COL4A2 Translational Yes g%%ré%upta et al.
hsa-miR-29¢ FUSIPI Translational Yes g%fg;g%upta et al.
hsa-miR-29c¢ LAMCI Translational Yes (Sengupta et al.

2008)
hsa-miR-29¢ SPARC Translational Yes g%%%%ul)ta etal.
hsa-miR-29¢ TDG Translational Yes (Sengupta et al.

2008)
hsa-miR-30a BECNI Transcriptional Yes (Zhu et al.

2009)
hsa-miR-30e UBE2I (Ubc9) Translational Yes 93;)“9)& al.

. . (Bredenkamp
hsa-miR-33b FOXGIB Translational Yes et al. 2007)

. . (Welch et al.
hsa-miR-34a E2F3 Translational Yes 2007)

i . (Sun et al.
hsa-miR-34a CCNDI Translational Yes 2008)
hsa-miR-370 MAP3KS Translational Yes (Meng et al.




2008)

hsa-miR-375 ADIPOR?2 Translational Yes glé(r)e%l; ctal

. . (Krek et al.
hsa-miR-375 USPI Translational Yes 2005)
hsa-miR-375 CIQBP Translational No (Krek et al.

2005)

. . (Krek et al.
hsa-miR-375 JAK?2 Translational No 2005)
hsa-miR-378 TUSC?2 Translational Yes (Lee et al.

2007a)

. . (Wang et al.
hsa-miR-433 FGF20 Translational No 2008b)
hsa-miR-449a HDACI Translational No g(\)l((;;);l an et al.

. Translational (Jiang et al.
hsa-miR-503 CCNDI Transcriptional Yes 2009)
hsa-miR-520h ABCG2 Translational No (Liao et al.

2008)
hsa-miR-559 ERBB? Translational No (Chen et al.
2009a)

. Translational (Webster et al.
hsa-miR-7 EGFR Transcriptional Yes 2009)

. . (Junn et al.
hsa-miR-7 SNCA Translational Yes 2009)

. Translational (Reddy et al.
hsa-miR-7 PAKI Transcriptional No 2008)

. . (Bredenkamp
hsa-miR-9 FOXGIB Translational Yes et al. 2007)

. . (Hebert et al.
hsa-miR-9 BACEI Translational Yes 2008)
hsa-miR-92 HIPK3 Translational No (Landais et al.

2007)
hsa-miR-92a HIPK3 Translational Yes (Landais et al.

2007)
hsa-miR-92a MYLIP Translational Yes glz)?)r;c)ials ctal

. Translational (Bonauer et al.
hsa-miR-92a 11G45 Transcriptional Yes 2009)
hsa-miR-92b CDKNIC (p57) Translational Yes g%?)t;%up ta ctal.

. . (Guttilla and
hsa-miR-96 FOX0O1 (FOX014) Translational Yes White 2009)
hsa-miR-98 HMGA2 Transcriptional Yes glggl;)ert etal

. Translational (Gennarino et
hsa-miR-98 ARMCS Transcriptional Yes al. 2009)

. . (Gennarino et
hsa-miR-98 ATP2B1 Transcriptional Yes al. 2009)

. Translational (Gennarino et
hsa-miR-98 Coorf211 Transcriptional Yes al. 2009)




hsa-miR-98

CPEB3

Transcriptional

Yes

(Gennarino et

al. 2009)
hsa-miR-98 E2F6 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 EIF4G2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 EZH? Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 GABPA Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 GALNT?2 Transcriptional Yes g?ezrgz)agr)ino et
o | Y|
kor waree ||
hsa-miR-98 NRAS Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 NRBF?2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 PAK1I Transcriptional Yes g?ezrgz)agr)ino et
oo | Y|
hsa-miR-98 RIOK3 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 SMAD?2 Transcriptional Yes g?ezrgz)agr)ino et
S I e
hsa-miR-98 STAT3 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 THOC?2 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 UGCGLI Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 USP47 Transcriptional Yes g?ezrgz)agr)ino et
hsa-miR-98 TBCIDI13 Transcriptional No (Gennarino et

al. 2009)




Table S2. CoMeTa predictions of human miRNA-regulated biological functions confirmed by

experimental studies.

2
miRNA COOL R Enriched pathway DAVID | FDR | Reference
cluster | value
(Zhou et al. 2009;
let-7a 1 0.85 | Cell cycle KEGG | 1.60 Bueno et al. 2010)
let-7a 1 0.85 | Prostate cancer KEGG | 19.42 | (Dong et al. 2010)
let-7¢ 1 0.91 | Pancreatic cancer KEGG | 2.47 | (Lietal. 2009c)
(Ovcharenko et al.
let-7¢ 1 0.91 | Cell death BP 3.75 | 2007; Shimizu et al.
2010)
let-7i 1| 090 | Gl-Stansitionofmitoticcell | pp |y 38 | (Byeno etal. 2010)
cycle
miR-101 1 0.85 | Colorectal cancer KEGG | 4.26 | (Strillacci et al. 2009)
miR-101 1| 085 | Response tocytokine BP | 0.24 | (Vilardo etal. 2010)
stimulus

. . . (Petrocca et al. 2008a;

miR-106a 1 0.85 | TGFb signaling pathway KEGG | 0.00 Petrocca et al. 2008b)
(Volinia et al. 2006;

. . Landais et al. 2007;

miR-106a 1 0.85 | Pathways in cancer KEGG | 0.01 Diaz et al. 2008; Uren
et al. 2008)
(Petrocca et al. 2008b;

. . Li et al. 2009b;
miR-106b 2 0.86 | Pathways in cancer KEGG | 0.33 Borgdorff et al, 2010;

Poliseno et al. 2010)
) . . (Petrocca et al. 2008a;
miR-106b 2 0.86 | TGFbD signaling pathway KEGG | 0.06 Petrocca et al. 2008b)
miR-106b 2 0.86 G1-S transition of mitotic cell BP 001 (Kim et al. 2009b;
cycle Bueno et al. 2010)
miR-106b | 2 | 0.86 | Cell-cycle phase BP | 098 gggg)"“ka ctal
miR-106b 2 0.86 | Haematopoiesis BP 3.49 (Merkerova et al.
2008)

miR-107 1 0.87 | Pancreatic cancer KEGG | 2.88 | (Leeetal. 2009)
(Takahashi et al.

miR-107 1 0.87 | Pathways in cancer KEGG | 0.02 | 2009; Yamakuchi et
al. 2010)

miR-107 1 0.87 G1/S transition of mitotic cell BP 001 (Takahashi et al.

cycle 2009)

(Ovcharenko et al.
miR-10a 1 0.89 | Apoptosis KEGG | 15.91 | 2007; Sirotkin et al.
2010)
miR-124 1 0.86 | Glioma KEGG | 4.24 | (Silber et al. 2008)
miR-124 1 0.86 | Axon guidance KEGG | 0.70 | (Yuetal. 2008a)




Neurotrophin signaling

miR-124 0.86 KEGG | 1.34 | (Leetal. 2009)
pathway
miR-124 0.86 | Actin cytoskeleton BP | 0.14 | (Yuetal. 2008a)
organisation
(Chen and Gorski
miR-130a 0.85 | Angiogenesis BP 1.22 | 2008; Urbich et al.
2008)
(Yeung et al. 2008;
miR-130b 0.84 | Pathways in cancer KEGG | 0.00 | Borgdorffetal. 2010;
Lai et al. 2010)

. . (Yeung et al. 2008;
miR-130b 0.84 | Regulation of growth BP 0.71 Borgdorff et al. 2010)
miR-135a 0.86 | Colorectal cancer KEGG | 0.00 | (Nagel et al. 2008)
miR-135a 0.86 | Apoptosis KEGG | 1.18 | (Navarro et al. 2009)
miR-135b 0.87 | Prostate cancer KEGG | 9.65 | (Wang et al. 2008c¢)

(Mitomo et al. 2008;
miR-138 0.88 | Pathways in cancer KEGG 3.16 | Jiang et al. ; Nicoloso
et al. 2010)
miR-138 0.88 | Cell migration BP 0.01 | (Jiang et al. 2010a)

. (Clape et al. 2009;

miR-143 0.89 | Prostate cancer KEGG | 1.58 Szczyrba et al. 2010)
(Akao et al. 2006;
Wang et al. 2008e;

. . Chen et al. 2009b;

miR-143 0.89 | Pathways in cancer KEGG 1.80 Suzuki et al. 2009;
Takagi et al. 2009;
Akao et al.)
. Regulation of actin (Xin et al. 2009;
miR-143 0.89 cytoskeleton KEGG | 1149 Quintavalle et al.)
(Tam and Dahlberg
2006; Volinia et al.
miR-155 0.84 | Pathways in cancer KEGG 0.10 | 2006; Jiang et al. ;
Kong et al. ; Valeri et
al. ; Volinia et al.)
miR-155 0.84 TGFb receptor signaling BP 122 (Pqttler et al. 2009;
pathway Rai et al.)
miR-155 0.84 | Regulation of cell BP | 0.07 | (Jiangetal.)
proliferation
B-cell-r tor signalin (Calame 2007;
miR-155 0.84 atche ;ecep or sighating KEGG | 0.83 | Vigorito et al. 2007;
pathway Yin et al. 2008)
(Rodriguez et al.
. 2007; Vigorito et al.
miR-155 0.84 | Immune system development BP 4.87 2007: Sonkoly et al.
2008)
(Gironella et al. 2007;
miR-155 0.84 | Pancreatic cancer KEGG 8.44 | Habbe et al. 2009;

Ryuetal.)




T-cell-receptor signaling

(Thai et al. 2007,

miR-155 0.84 pathway KEGG | 11.68 Banerjce et al.)
(Garzon et al. 2008;

miR-155 0.84 | Acute myeloid leukemia KEGG | 2.24 | O'Connell et al. 2008;
Cammarata et al.)
(Ramkissoon et al.
2006; Masaki et al.

miR-155 0.84 | Haematopoiesis BP 1.73 | 2007; Merkerova et
al. 2008; O'Connell et
al. 2009; Hu et al.)

miR-15a 0.84 | B-cell-receptor signaling KEGG | 6.04 | (Klein etal.)

pathway

. . . (Bonci et al. 2008;

miR-15a 0.84 | Cell proliferation BP 3.73 Lerner et al. 2009)
(Calin et al. 2002;
Garzon et al. 2007;

. ) Bonci et al. 2008;

miR-15a 0.90 | Pathways in cancer KEGG | 0.01 Calin et al. 2008:
Bhattacharya et al.
2009; Ageilan et al.)
(Cimmino et al. 2005;

miR-15a 0.90 | Regulation of apoptosis BP 0.56 | Tarasov et al. 2007;
Bonci et al. 2008)

. G1/S transition of mitotic cell (Linsley et al. 2007;
miR-15a 0.90 cycle BP 3-38 | Bandi et al. 2009)
miR-15a 0.90 | Prostate cancer KEGG | 0.18 | (Bonci et al. 2008)

. . (Wang et al. 2008e;
miR-15b 0.90 | Pathways in cancer KEGG | 0.00 Xia et al. 2009)
miR-15b 0.90 G1/S transition of mitotic cell BP 492 (Xia et al. 2009;

cycle Bueno et al.)
miR-15b 0.90 | Glioma KEGG | 0.11 | (Xia et al.2009)
miR-16 0.89 | Prostate cancer KEGG | 0.11 (Bonci et al. 2008;
Schaefer et al.)
(Chung et al. 2008;

. . Bhattacharya et al.

miR-16 0.89 | Pathways in cancer KEGG 0.00 2009: Suzuki et al.
2009; Takeshita et al.)
(Linsley et al. 2007,
. G1/S transition of mitotic cell Liu et al. 2008; Bandi
miR-16 0.89 cycle BP 2.1 et al. 2009; Bueno et
al.)
miR-16 0.89 | Regulation of cell BP | 027 | (Kaddar et al. 2009)
proliferation

. . . (Cimmino et al. 2005;
miR-16 0.89 | Regulation of apoptosis BP 2.26 Guo et al. 2009)
miR-16 0.89 | p53 signaling pathway KEGG | 9.69 | (Suzuki et al. 2009)
miR-16 0.89 | B-cell-receptor signaling KEGG | 0.71 | (Klein etal.)

pathway




(Malzkorn et al. 2009;

miR-17 0.87 | Glioma KEGG | 0.70
Ernst et al.)

. . . (Petrocca et al. 2008a;

miR-17 0.87 | TGFbD signaling pathway KEGG | 0.00 Petrocca et al. 2008b)
(Tagawa et al. 2007;
Aguda et al. 2008;
Chang et al. 2008; Yu
et al. 2008b; Bonauer

miR-17 0.87 | Pathways in cancer KEGG | 0.01 | and Dimmeler 2009;
Uziel et al. 2009;
Olive et al. ; van
Haaften and Agami ;
Yu et al.)

. . . (Cloonan et al. 2008;
miR-17 0.87 | MAPK signaling pathway KEGG | 0.51 Yang et al.)
miR-17 0.87 | Haematopoietic or lymphoid 1 pp | 68 | (Shan et al. 2009)

organ development

. G1/S transition of mitotic cell (Cloonan et al. 2008;
miR-17 0.87 cycle BP 0.06 Pickering et al. 2009)
miR-17 0.87 | p53 signaling pathway KEGG | 1.42 | (Yan etal. 2009b)

(Matsubara et al.
miR-17 0.87 | Apoptosis BP 0.00 | 2007; Yan et al.
2009b)
. (O'Donnell et al.
miR-17 0.87 Rriﬁ?fljrt;‘t’izgf cell BP | 255 | 2005; Hossain et al.
p 2006; Lu et al. 2007)

. . . (Debernardi et al.
miR-181a 0.86 | Acute myeloid leukaemia KEGG | 0.06 2007)
miR-181a 0.86 | Regulation of apoptosis BP 0.03 g?:ll l)u zzietal. ; Zhu
miR-181a 0.86 | Glioma KEGG | 0.06 SE ;t al. 2008; Chen

(Pichiorri et al. 2008;

) ) Maillot et al. 2009;

miR-181a 0.86 | Pathways in cancer KEGG | 0.02 Galluzzi et al. : Zhu et
al.)
miR-181a 0.86 glc/li transition of mitotic cell |\ pp | 63 | (Galluzzi et al)

. . (Ciafre et al. 2005;
miR-181b 0.86 | Glioma KEGG | 0.06 Shi et al. 2008)
miR-181b 0.86 | Regulation of apoptosis BP 0.03 | (Zhu et al.)

(Cervigne et al. 2009;
miR-181b 0.86 | Pathways in cancer KEGG | 0.02 | Conti et al. 2009;

Wang et al.)
miR-181b 0.86 | Colorectal cancer KEGG | 0.09 | (Nakajima et al. 2006)
miR-181c 0.85 | Pathways in cancer KEGG | 0.04 | (Hashimoto et al.)
miR-181¢ 0.85 | Glioma KEGG | 0.3 | (Ciafre et al. 2005;

Slaby et al.)




miR-1

0.87

Heart development

BP

0.10

(Zhao et al. 2005;
Chen et al. 2006;
Mishima et al. 2007;
Sayed et al. 2007,
Zhao et al. 2007; Liu
and Olson)

miR-1

0.87

Regulation of actin
cytoskeleton

KEGG

3.03

(Mishima et al. 2009;
Jiang et al.)

miR-1

0.87

Regulation of apoptosis

BP

0.19

(Tang et al. 2009)

miR-200a

0.83

Wnt signaling pathway

KEGG

0.04

(Saydam et al. 2009)

miR-200a

0.83

Pathways in cancer

KEGG

0.10

(Bracken et al. 2008;
Gregory et al. 2008;
Hu et al. 2009b; Hu et
al.)

miR-200b

0.85

Pathways in cancer

KEGG

0.02

(Bracken et al. 2008;
Gregory et al. 2008;
Adam et al. 2009; Li
et al. 2009¢; Tryndyak
etal.)

miR-200b

0.85

TGFb signaling pathway

KEGG

9.42

(Christoffersen et al.
2007)

miR-200c

0.83

Pathways in cancer

KEGG

0.02

(Hurteau et al. 2007;
Burk et al. 2008;
Gregory et al. 2008;
Adam et al. 2009;
Hurteau et al. 2009;
Shimono et al. 2009;
Wellner et al. 2009;
Mees et al.)

miR-200c

0.83

Renal cell carcinoma

KEGG

0.01

(Nakada et al. 2008)

miR-206

0.83

Regulation of apoptosis

BP

0.01

(Song et al. 2009)

miR-206

0.86

Pathways in cancer

KEGG

5.61

(Kondo et al. 2008;
Leivonen et al. 2009;
O'Day and Lal)

miR-206

0.86

Regulation of cell
proliferation

BP

0.01

(Yan et al. 2009a)

miR-206

0.86

Cell migration

BP

0.01

(Yan et al. 2009a)

miR-20a

0.85

TGFb signaling pathway

KEGG

0.01

(Petrocca et al. 2008a;
Petrocca et al. 2008b)

miR-20a

0.85

Pathways in cancer

KEGG

0.42

(Volinia et al. 2006;
Matsubara et al. 2007;
Taguchi et al. 2008;
Yu et al. 2008b; Ebi et
al. 2009)




miR-20a

0.85

Apoptosis

BP

0.03

(Matsubara et al.
2007; Sylvestre et al.
2007; Yan et al.
2009b)

miR-20a

0.85

Cell-cycle process

BP

0.04

(Sylvestre et al. 2007,
Yu et al. 2008b;
Pickering et al. 2009)

miR-20a

0.85

G1-S transition of mitotic cell

cycle

BP

0.42

(Pickering et al. 2009)

miR-21

0.83

MAPK signaling pathway

KEGG

11.25

(Huang et al. 2009b)

miR-221

0.86

Pathways in cancer

KEGG

1.21

(le Sage et al. 2007,
Visone et al. 2007,
Felicetti et al. 2008;
Fornari et al. 2008;
Sun et al. 2009; Di
Leva et al. ; Pineau et
al. ; Fu et al.)

miR-221

0.86

Cell cycle

BP

0.41

(le Sage et al. 2007,
Visone et al. 2007,
Medina et al. 2008;
Mayoral et al. 2009;
Park et al. 2009a;
Zhou et al. 2009)

miR-221

0.86

Regulation of cell
proliferation

BP

0.56

(le Sage et al. 2007,
Fornari et al. 2008;
Medina et al. 2008;
Mayoral et al. 2009)

miR-221

0.86

Regulation of cell-matrix
adhesion

BP

4.58

(Hu et al.)

miR-221

0.86

Induction of apoptosis

BP

0.04

(Gramantieri et al.
2009; Park et al.
2009a),

miR-222

0.86

Pathways in cancer

KEGG

18.81

(le Sage et al. 2007,
Felicetti et al. 2008;
Hu et al. 2009a; Kim
et al. 2009b; Sun et al.
2009; Wong et al.)

miR-222

0.86

Cell cycle

BP

1.67

(Galardi et al. 2007;
Visone et al. 2007,
Medina et al. 2008;
Kim et al. 2009b;
Zhang et al. 2009a;
Forrest et al.)

miR-224

0.88

Pathways in cancer

KEGG

0.14

(Li et al. 2009a; Li et
al.)

miR-224

0.88

TGFb signaling pathway

KEGG

19.48

(Yao et al.)

miR-224

0.88

Regulation of apoptosis

BP

2.92

(Wang et al. 2008f)




Phosphoinositide signaling

miR-25 0.83 KEGG | 4.66 | (Poliseno et al.)
system
miR-25 0.83 | Cell cycle KEGG | 001 | (Kim etal. 20090;
Bueno et al.)
. . (Wong and Tellam
miR-26a 0.83 | Regulation of striated muscle | 5p | 4 9¢ | 5008. Ciarapica et al,
tissue development
2009)
miR-26a 0.83 | Immune system development BP 2.16 | (Witwer et al.)
Regulation of cyclin- e
miR-26a 0.83 | dependent protein kinase BP 2.11 (If;)lte)l etal. 2009; Kim
activity ctal
miR-26a 0.83 | Cell cycle BP 0.20 | (Sander et al. 2009)
(Mertens-Talcott et al.
miR-27a 0.85 | Cell cycle BP 0.91 | 2007; Chintharlapalli
et al. 2009)
miR-27a 0.85 | Insulin signaling pathway KEGG | 0.08 | (Herreraetal.)
miR-27a 0.85 C.ellular response to insulin BP 0.88 | (Herrera et al.)
stimulus
miR-27b 0.89 | MAPK signaling pathway KEGG | 0.28 | (Akhtar et al.)
miR-27b 0.89 | Muscle cell differentiation BP 1.01 | (Crist et al. 2009)
miR-298 0.87 | Alzheimer's disease KEGG | 19.99 (B01s‘sonneault ctal
2009; Provost)
(Voorhoeve et al.
) ) 2006; Voorhoeve et
miR-373 0.88 | Pathways in cancer KEGG | 0.02 al. 2007; Huang et al.
2008; O'Day and Lal)
miR-7 0.88 | Axon guidance KEGG | 0.69 | (Chenetal.)
(Bravo-Egana et al.
) . . 2008; Correa-Medina
miR-7 0.88 | Insulin signaling pathway KEGG | 0.28 et al. 2009; Joglekar et
al. 2009)
. . . (Petrocca et al. 2008a;
miR-93 0.85 | TGFb signaling pathway KEGG | 0.01 Petrocca et al. 2008b)
(Petrocca et al. 2008b;
. . Yeung et al. 2008; Du
miR-93 0.85 | Pathways in cancer KEGG | 0.00 et al. 2009; Li et al.
2009b)
miR-93 0.85 glc/li transition of mitotic cell | pp |y 55 | (Kim et al. 2009b)
(Lujambio et al. 2008;
Guo et al. 2009b;
miR-9 0.87 | Pathways in cancer KEGG | 0.33 | Khew-Goodall and

Goodall ; Ma et al. ;
Tan et al.)




G1/S transition of mitotic cell

miR-29a 0.86 BP 3.10 | (Han et al.)
cycle
(Gebeshuber et al.
miR-29a 0.86 | Pathways in cancer KEGG | 0.14 | 2009; Muniyappa et
al. 2009; Xiong et al.)
miR-29a 0.86 | Wnt signaling pathway KEGG | 10.60 | (Kapinas et al. 2009)
. . (Park et al. 2009b;
miR-29a 0.86 | Apoptosis KEGG | 0.53 Xiong et al.)
(Mott et al. 2007; Park
miR-29b 0.86 | Apoptosis KEGG | 3.99 | etal. 2009b; Wang
and Lee 2009)
miR-29b 0.86 | Focal adhesion KEGG | 0.11 | (Luna et al. 2009)
miR-29c¢ 0.90 | Wnt signaling pathway KEGG | 11.74 | (Kapinas et al. 2009)
miR-29¢c 0.90 | Apoptosis KEGG | 14.71 | (Park et al. 2009b)
miR-29¢ 0.90 | Extracellular matrix BP | 0.08 | (Sengupta et al. 2008)

organisation




Table S3. Complete summary of miRCo functional predictions.

miRCo

miRCo network

Enriched GO terms (FDR < 0.05)

miRCol

hsa-miR-571
sa-naReifiggaon,

DNA damage stimulus

Cell division

Cellular response to stress

miRCo2

hedstreiBz8eomir-499-3p

>raise 5 16b

TGFb signaling pathway

Myeloid cell differentiation

ErbB signaling pathway

mTOR signaling pathway

miRCo3

Catabolic and metabolism processes

Insulin signaling pathway

RNA processing

Spliceosome

miRCo4

hsa-miR-10%ir-1300
Ly

Methylation

Heart development

Head development

Steroid hormone stimulus

miRCo5

hsa-miksditiR-302f

hsa-miR-59043p <

Regulation of translation

Microtubule cytoskeleton

Induction of apoptosis

DNA repair

miRCo6

Chromatin organization

Long-term depression




hsa-miR-543

hsa-miR-574-5p Nsa-MiR-122 Axon guidance
hsa-miR-375
. sa-miR- hsa-miR-210
miRCo7 " r;sifznm-zoo.a
1sa-miR-299-3p
i hsa-miR-513a-5p . . .
R Protein localization
hsa-miR+E2a3miR-297
hsa-miR-142-5p
hsa—miR7499:5(/ nsa-miR-1304
. hsa—mnR—!’F’A':,':“.'.'). lk ‘r:r.:s\-mm-ul : . :
miRCo8 NS = Gene silencing by miRNA
hsaAmiR~§§S§_5: X h?ﬂ‘-'{'{ll'é;219'l'3p
hsa:’“}?@-ﬁﬂ.ﬁ»i 753
 hsa-miR-512-3p Histone deacetylation
hSa*mIR—-ﬁQ:ED _miR-99b
miRCo9 h”'mi % «es | MAPK signaling pathway
hsa-r&‘ 488 /618
Melanoma
hsa-miR-520c-3p Apoptosls
hsa-miR-520d-3,
> .h‘saAmiR—372 . .
_ \ ]l B Regulation of I-kB kinase - NF-kB
. hsa-miR£302e. d/
miRCo10 Shsamig SQ%K-SZOE i
WYY \. Pathways in cancer
RS r s
i Cell cycle
. hsa-miR-1244 . . .
hsa-miR-186. Regulation of cellular component biogenesis
miRColl
Protein import into nucleus
hsa-miR-591 . . .
hsa-miR-585 Regulation of transcription
hsa-miR-890
miRCol2 hsa-miR-127Bsa~MmiR-493
hsa=miR-891a
hsa-miRZ609 . Protein localization
hsa-miR-299-5p
hsa-miR-15b B-cell-receptor signaling pathway
hsa—mAiR—503
hsa-miR 424 Metabolism process
miRCo13 hsa—mlk_lshsa—miR—497 .
hsa-miR-195 Pathways in cancer

hsa-miR-107
hsa-miR—lgg Q10

G1/S transition of mitotic cell-cycle process




hsamiR_548i Immune system development

hsa-miR-548h

U Haematopoiesis and haematopoietic development
miRCol14 sa-miR 3485 3F miR 548}

hsa-miR-548b-5p

Metabolism

—miR-548a~"
hsa-miR-5482 SRR -548d-5p

Notch signaling pathway

hsa-miR-92b Cell C}’CIC
neammit20? /| \ Fsami-2s | Regulation of cell motion and communication
miRCol5 JeeriR_ge7 : :
hsa-mig 367 i S 2 Inositol phosphate metabolism
. Wnt receptor signaling pathway
hsa-miR-519d TGFb signaling pathway
hsa-miR-106b
. LTS Cell-cycle process
miRCol6 AN v hsa<miR-93 : :
hsa-migeg7 /A MAPK signaling pathway
hsa—;f;l—'lk(])%a:;niR_ZOb .
' Pathways in cancer
hsa-let-7f Cell cycle
hsa-let-7i

h&‘ / thsa*miR-98 Lysosome
A—A

mlRCO 1 7 hsa-let-7a o 22 . .
=\ | Cytokine stimulus
\ Iv[7hsa iR-202
= P53 signaling pathway
hsa_miR_526a Pathways in cancer
A~hsa-miR-518d-5p
N7 Regulation of developmental processes
RCO 1 8 hsa-miR-520¢c=5p
mi hfa-miRA19b-5p ) .. .
Nz Phosphoinositide dephosphorylation
;( hsa=miR+520a-5p
hsa-miR+549¢c-5p. . .
Membrane organization
hsa—miR—Srﬁac—miR—swa—sp
miRCo19 L ™| Protein amino-acid autophosphorylation
hsa—miRJSngt:.ml A
hsa-miR-518d-3p
hsa-miR-505
hsa-miR-892b
hsa—mAiR-QS
miRCo020 7~ No statistically significant categories

hsa-miR-630
hsa-miR-337-5p

hsa-miR-421




hsa-miR-384

Natural-killer-cell-mediated cytotoxicity

. hsa-miR>552 hsa=miR-621
miRCo21 Rsa-fiR-628-3p
hsa-miR o€ 3B hiA-325 Organophosphate metabolic processes
hsa-miR-892a
hsa-miR-876-5p
. hsa-miR-887 .. . . .
miRCo022 wamizeozs | INO statistically significant categories
hsa-miR-134
hsa-miR-943
A
hsa-miR-938
hsa-miR-129-3p
hsa-miR-643
miRCo23 e No statistically significant categories
sa-miR~
hsa-miR-1303
hsa-miR-935
hsa-miR-490-5p
hsa-miR-340
miRCo24 hsa-mir-208'°2-M0-1246 | N statistically significant categories
hsa-miR-1261
hsa-miR-1262
-miR- Apoptosis
hsa-miR 30chsa—miR—30d p p
Muscle development and cell differentiation
mlRC025 hsa-miR-30e . .
hsa-mir-30a | Circadian rhythm
hsa-miR-30b
e Heart development
hsa-miR-1322
hsa—miRj&?a/ \(ﬂ
. hsa~miR-382 .
miRCo26 Hormone metabolic processes
hsa-mi '/622
hsa-miR-454hsa-miR-130b Tube development
' Angiogenesis
mlRC027 hsa-miR-301b hsa-miR-301a .
Melanogenesis
hsa-miR-130a

Wnt signaling pathway




hsa-miR-487a

hsa-miR-487b
. hsa-miR-485-3p . .
miRCo028 Transcription
hsa-miR-126
hsa-miR-140-3p
hsa-miR-1269
hsa-miR-108
miRCo029 nsamir-1264 | Head development
hsa-miR~1285
hsa-miR~1288
A
hsa-miR-320a Insulin signaling pathway
hsa-miR-320c . . .
Vasculogenesis and angiogenesis
miRCo30 )
namirezzon | Metabolic processes
hsa-miR-320d
Palate development
hsa_miR_181c Acute myeloid leukaemia
hsa-miR-181a Aglng
miRCo31 \ .
hsa-mEE181 Response to hypoxia
hsa-miR-181b .
Glioma
hsa-miR-1323 Phosphoinositide signaling system
hsa-miR-548a-3p . .
' Angiogenesis
miRCo32 ;
ramsasr | AXon guidance
hsa-miR~548 .
R~ Lung and respiratory tube development
hsa-miR-192
hsa-mAiR-215
miRCo33 DNA modification
hsa-miR-151-3p
hsa-miR-129-5p
hsa-miR-1278 Metabolic processes
) hsa-miR-200c TGFb signaling pathway
mlRC034 hsa-miR<200b .
Aging
hsa=miR-429
A MAPKKK cascade




hsa-miR-517b

hsa-miR-517c
miRCo35 DNA unwinding during replication
hsa-miR-1185 1o miR-517a
hsa-miR-934 . .
e hsa-mik-944 | Tung and respiratory tube development
miRCo036
hsa-miR‘889 Gap junction
hsa-miR-595
miRCo37 NOD-like receptor signaling pathway
/ hsa-miR-648
hsa-miR-632 A
hsaminsioa | Heart development
hsa-miR-519b-3p K
' Embryonic development
miRCo38 - )
Regulation of actin cytoskeleton
hsa-miR-519c-3p .
Ras GTPase activity
hsa-miR-619 . .
Centrosome organization
mlRC039 hsa-miR-492
hsa-miR-490Z3p Microtubule organization
hsa-miR-660
miRCo40 No statistically significant categories
hsa-miR-451
hsa-miR-885-5p
A
hsa-miR-516a-5p
hsa-miR-513c¢
miRCo41 No statistically significant categories

hsa-miR-431




nsa-miR-S01-3p hsa-miRgs02-3p | VEGF signaling pathway
miRCo42
hsa-miR-409-5p Bladder cancer
hsa-miR-371-3p
miRCo43 mrosise | 1O statistically significant categories
hsa-miR+515-3p
hsa-miR-29b Apoptosis
hga_miR-29a Regulation of actin cytoskeleton
miRCo44 :
Skin development
hsa-miR-29c
PDGEF receptor pathway
nsa-mirs13 | Cell proliferation and differentiation
hsa—mijg;/A Heart development
miRCo45
\ Actin cytoskeleton and polymerization
hsa~miR-206 ]
N Stem cell maintenance
hsa-miR-188-5p Proteolysis
B Spliceosome
miRCo46
Nucleotide excision repair
hsa-miR-211 . . .
Chronic myeloid leukaemia
hsa-mir-148a | Melanoma
RCodT hsa-miR- 1486 Inositol phosphate metabolism
VEGF signaling pathway
hsa=miR-152 . .
A B-cell and T-cell receptor signaling pathway
nsa-mir2ep | Cyclin-dependent protein kinase activity
hsa-miR-26a Muscle cell differentiation
miRCo48
mTOR signaling pathway
hsa-miR-1297

Erythrocyte homeostasis and differentiation




Methylation

hsa-miR-128
hsa-miR-27a O-Glycan biosynthesis
miRCo49
Insulin signaling pathway
hsa-miR-27b . . .
- Chemokine signaling pathway
hsa-miR=182 Cell junction organization and assembly
hsa-miR-96
' Actin cytoskeleton organization
miRCo50 ) o
Response to insulin stimulus
hsa-miR-1271
Muscle development
hsa-miR-590-5p
miRCo51 hsa-mir-1251 | MAPK activity
hsa-miR-21
hsa-mir-362-3p | Metabolic process
miRCo52 hsa-miR-1258 Gap junction
hsacmiR-329 | Anti_apoptosis
e Homeostatic processes
\h&a-\miR-338—3p
miRCo53
Sexual reproduction
hsa-miR-208b . .
B-cell and T-cell receptor signaling pathway
miRCo54
hsa-miR-1201
hsa-mir-20sa | Chromatin assembly or disassembly
hsa-miR-509-5p
Leukocyte transendothelial migration
mlRCOSS hsa-miR-1183

hsa-miR-509-3-5p

Germ cell development




miRCo56

hsa-miR-924
hsa-miR-627

No statistically significant categories

miRCo57

hsa-miR-548b-3p

hsa-miR-589

Graft-versus-host disease

miRCo58

hsa-miR-520h

hsa-WiR-520g

T-cell receptor signaling pathway

Apoptosis

Extracellular matrix—receptor interaction

Response to hypoxia

miRCo59

hsa-miR-520d-5p
hsa-miR-524-5p

Gastrulation

Cytoskeleton organization

Haematopoiesis

Glucose transport

miRCo60

hsa-miR-527

hsa-miR-518a-5p

Angiogenesis

Regulation of I-kB kinase - NF-kB

VEGF signaling pathway

DNA damage response

miRCo61

hsa-miR-507
hsa-miR-557

Cyclin-dependent protein kinase activity

Haematopoiesis

miRCo62

hsa-miR-500 hsa-miR-501-5p

Segmentation

Glyoxylate and dicarboxylate metabolism

miRCo63

hsa-miR-376b

hsa-miR-376a

Alzheimer’s disease

Phosphoinositide signaling system

Actin filament and cytoskeleton organization

Cell size, shape and morphogenesis




miRCo64

hsa-miR-371-5p

\
\
N\
\,

N\

hsa>qiR-888

Palate development

Regulation of myeloid cell differentiation

Phosphoinositide signaling system

Phosphoinositide signaling system

miRCo65

hsa-miR-34c-5p

hsa-miR-34a

Regulation of coagulation

Response to unfolded proteins

miRCo66

hsa-miR-33b
A hsa-miR-33a

Axon guidance

Actin polymerization and depolymerization

miRCo67

hsa-miR-300

hsa-miR-381

Wnt receptor signaling pathway

Immune system development

Auditory receptor cell differentiation

Haematopoietic or lymphoid organ development

miRCo68

hsa-miR-708

\
\
\

hsa—mfR—ZS—Sp

Telencephalon development

Huntington’s disease

Post-replication repair

miRCo69

hsa-miR-23a
hsa-miR-23b

Liver development

SNARE interactions

DNA damage response

ER-to-Golgi vesicle-mediated transport

miRCo70

hsa-miR-221 hsa-miR-222

Leukocyte transendothelial migration

RNA catabolic processes

Spliceosome

Insulin receptor signaling pathway

miRCo71

hsa-miR-213

hsa-miR-31

Cerebral cortex development

Cellular homeostasis




miRCo72

hsa-miR-19a

hsa-miR-19b

Wnt receptor signaling pathway

Muscle organ development

Neural tube development

Peptidyl-lysine and threonine modifications

miRCo73

hsa-miR-199b-5p

hsa-miR-199a-5p

Phosphorus metabolic processes

Lymphoid progenitor cell differentiation

miRCo74

hsa-miR-199b-3p
hsa-miR-199a-3p

Osteoblast differentiation

Neuron migration

TGFb receptor signaling pathway

Response to oxygen levels

miRCo75

hsa-miR-196b

hsa=miR-196a

Jak-STAT signaling pathway

miRCo76

hsa-miR-190

hsa-miR-190b

Neuron apoptosis

Muscle tissue development

Rhythmic processes

B-cell differentiation and activation

miRCo77

hsa-miR-18b
////
hsa—mlR;/lBaf

Retinoic acid receptor signaling pathway

Endosome organization

mTOR signaling pathway

Ras protein signal transduction

miRCo78

hsa-miR-146a
hsa-miR-146b-5p

p53 signaling pathway

Peptidyl-lysine modification

Protein import into nucleus

miRCo79

hsa-miR-135a

hsa-miR-135b

Phosphoinositide metabolic processes

Apoptosis

VEGF signaling pathway

Leukocyte and lymphocyte activation

miRCo80

hsa-miR-133a

hsa-miR-133b

Selenoamino acid metabolism




Histone acetylation

hsa-miR-1299
Glycerophospholipid metabolic processes
miRCo81 :
Apoptosis and cell death
hsa-miR~1301 -
Apoptosis and cell death
_ Cell proliferation
miRCo82 hsa-mig-376c MMEAT T Epithelium development
DNA replication
hsa-miR-1270 .. e e e .
Transcriptional preinitiation complex assembly
miRCo83
hsa-m\iR-620 Lipid modification
hsa-miR-653
miRCo84 No statistically significant categories
h iR-1267
hsa-miR-1255a
miRCo85 No statistically significant categories
hsa-miR-1255b
hsa—miR=124 Axon guidance
Lymphocyte activation and differentiation
miRCo86 . .
B-cell and T-cell receptor signaling pathway
hsa-miR-506
Dorso-ventral axis formation
hsa-miR-10b Apoptosis
miRCo87 Face development
hsa-miR#10a

Mesoderm morphogenesis and formation




Table S4. Summary of miRCo functional predictions with published support.

miRCo miRNA miRCo function DAVID | FDR Literature reference
miRCo2 miR-7 ErbB signaling pathway KEGG | 1.87E-01 g‘;‘ik;sm et al. 2009; Li
(Varambally et al.
miRCo4 miR-101 Methylation BP 3.45E-02 2008; Friedman et al.
2009)
miRCol0 miR-372/373 Colorectal cancer KEGG 3.45E-03 (Loayza-Puch et al.)
Induction of apoptosis - (Voorhoeve et al. 2007;
miRCo10 miR-372/373/302d | induction of apoptosis by BP 6.15E-06 Cho et al. 2009;
extracellular signals Borgdorff et al.)

. . (Cho et al. 2009; Qi et
miRCol0 miR-372 Cell cycle KEGG 1.22E-02 al. 2009)

. . Positive regulation of I-kB
miRCol0 miR-520b Kinase - NF-kB cascade BP 3.35E-02 (Yadav et al. 2009)
miRCo10 miR-373/520c Prostate cancer KEGG 3.07E-02 (Yang et al. 2009)
miRCo13 miR-107 Pancreatic cancer KEGG | 4.76E-03 (Lee et al. 2009)

(Calin et al. 2008;
Chung et al. 2008;
Bhattacharya et al.
miR- 2009; Flavin et al.
miRCo13 Pathways in cancer KEGG 1.03E-01 2009; Persson et al.
107/16/15a/195/497 2009: Takahashi et al.
2009; Xu et al. 2009;
Ageilan et al. ;
Takeshita et al.)
(Linsley et al. 2007;
mir- Liu et al. 2008; Bandi
miRCol3 107/16/15a/15b/195 G1/S transition of mitotic cell BP 433E-03 et al. 2009; Wang et al.
/503/424 cycle-cell cycle process 2009a; Xia et al. 2009;
Xu et al. 2009; Sarkar
etal.)

. . . (Malzkorn et al. 2009;
miRCol3 miR-16/15b/15a Glioma KEGG 2.66E-03 Xia et al. 2009)
miRCol3 miR-15a/16 Prostate cancer KEGG 8.50E-03 (Bonci et al. 2008)

(Bhattacharya et al.
. . Regulation of cell 2009; Kaddar et al.
miRCo13 miR-16/15a proliferation BP 3.72E-02 2009: Klein et al. ;
Takeshita et al.)
miRCol3 | miR-16/15a B-cell receptor signaling KEGG | 4.76E-06 | (Klein etal.)
pathway
mir- Regulation of cyclin- g;:{l ng)z)zl \2;)2319; ;eael
miRCo13 107/16/15a/15b/195 | dependent protein kinase BP 3.48E-02 L g -
/503 activity 2009a; Xu et al. 2009;
Takeshita et al.)
Regulation of cell (Bonci et al. 2008;
miRCo13 miR-15a/16 proliferation - cell cycle BP 3.72E-02 Kaddar et al. 2009;
processes Lerner et al. 2009)
miR- .
miRCol3 | 15a/15b/16/107/424 Glytci“iPhOSphthld E%G G | 1:12E-03 | (Finnerty etal)
/195/503/497 fetabotism
(Kim et al. 2009b;
miRCol5 miR-25/92b Cell cycle KEGG 1.72E-01 Sengupta et al. 2009;
Bueno et al.)




(Hossain et al. 2006;
Matsubara et al. 2007;
Tagawa et al. 2007;
Aguda et al. 2008;

miRCol6 miR-17-92 cluster Pathways in cancer KEGG 1.39E-01 Chang et al. 2008;
Pichiorri et al. 2008;
Yu et al. 2008b; Uziel
et al. 2009; Yu et al.)

. . . . (Petrocca et al. 2008a;
miRCol6 miR-17-92 cluster TGFb signaling pathway KEGG 3.15E-03 Petrocca et al. 2008b)

(Cloonan et al. 2008;

. miR- G1/S transition of mitotic cell Kim et al. 2009b;

miRCO16 11 06b/20a/93/17 eycle BP 1.25B-03 | pickering et al. 2009;
Bueno et al.)

. . i ) (Ivanovska et al. 2008;
miRCol6 miR-106b/20a/93 Cell-cycle processes BP 3.44E-03 Yu et al. 2008b)
miRCol6 miR-106b Haematopoiesis BP 2.36E-03 (Merkerova et al. 2008)
miRCol6 miR- Glioma KEGG 3.52E-02 (Ernst et al.)

106b/20a/93/17 ) )
(O'Donnell et al. 2005;

. . . Matsubara et al. 2007,

miRCol6 miR-20a/93/17 Apoptosis KEGG 2.23E-03 Petrocca et al, 2008b:
Yan et al. 2009b)
miRCo16 | miR-17 MAPK signaling pathway KEGG | 4.89E-03 | (Gloonan etal. 2008,
Yang et al.)
miRCol6 miR-17 p53 signaling pathway KEGG 1.55E-02 (Yan et al. 2009b)
(Yu et al. 2007; Schultz

. . et al. 2008; Legesse-
miRCol7 let-7a/7i Cell cycle KEGG 5.38E-02 Miller et al. 2009

Bueno et al.)
miRCol7 let-7c Pancreatic cancer KEGG 1.92E-01 (Li et al. 2009¢)

. . Response to cytokine
miRCol7 miR-98/let-7 . BP 1.72E-01 (Hu et al.)

stimulus

. . Negative regulation of .
miRCo25 miR-30 . BP 3.76E-03 (Lietal)

apoptosis
miRCo27 miR-301 Pancreatic cancer KEGG 1.99E-01 (Lee et al. 2007b)
miRCo30 miR-320 Insulin signaling pathway KEGG | 2.97E-02 (Ling et al. 2009)
miRCo31 | miR-181a Acute myeloid leukaemia KEGG | 7.61E-03 (zlggl;fmardl ctal

. miR- . (Ciafre et al. 2005; Shi
miRCO3T | g a/181b/181¢ Glioma KEGG | 683E-02 1 21 2008; Chen et al.)

(Christoffersen et al.

iRCo34 iR-2006/200 TGFb signaling path KEGG | 4.72E-02 | 2007; Gregory etal.

miRCo miR- c signaling pathway U12E- 2008 Hurteau ef al.

2009)

(Mott et al. 2007; Park
miRCo44 miR-29a/29b/29¢ Apoptosis KEGG 3.24E-02 et al. 2009b; Wang and

Lee 2009)

(Zhao et al. 2005; Chen

. . et al. 2006; Sayed et al.
miRCo45 miR-1 Heart development BP 3.88E-02 2007: Zhao et al. 2007:

Liu and Olson)
miRCo45 miR-1 Regulation of actin KEGG 1.51E-01 (Mlshlma et al. 2009;
cytoskeleton Jiang et al.)
miRCo45 miR-206 Cell proliferation BP 4.38E-03 (Yan et al. 2009a)




miRCo47 miR-148 Melanoma KEGG 3.66E-02 (Haflidadottir et al.)
Regulation of cyclin- -
miRCo48 miR-26a dependent protein kinase BP 1.39E-02 (It(olta et al. 2009; Kim
activity ctal)
. . Negative regulation of muscle (Wong and Tellam
miRCo48 miR-26a cell differentiation BP 1.58E-01 2008)
miRCo49 miR-27a Insulin signaling pathway KEGG 8.80E-02 (Herrera et al.)
miRCo51 | miR-21 Negative regulation of MAPK | 5 1.87E-01 | (Huang et al. 2009b)
activity
miRCo79 miR-135a Apoptosis KEGG 1.27E-01 (Navarro et al. 2009)
miRCo86 miR-124 Axon guidance KEGG 1.31E-01 (Yu et al. 2008a)
. o . ) (Ovcharenko et al.
miRCo87 miR-10a Apoptosis KEGG 1.27E-01 2007; Sirotkin et al.)
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