SUPPLEMENTAL TABLE S4

miRNA target genes as predicted by Targetscan for all miRNAs in each miRNA cluster from Fig S4

Gene Symbol
A1CF
A4GNT

AARS2
AASDHPPT
AATK
ABAT
ABCA1
ABCA12
ABCA2
ABCA3
ABCA9
ABCB10
ABCB11
ABCB7
ABCB9
ABCC1
ABCC12
ABCC2
ABCC4
ABCCS
ABCD2
ABCD3
ABCE1
ABCF1
ABCF3
ABCG1
ABCG2
ABCG4
ABCG8
ABHD10
ABHD128B

ACOT11

Cluster mR1 miRNAs

AASDHPPT

ABI1 (abl-interactor 1)
ABI2 (abl-interactor 2)

ABR (active BCR-related)

ACAN (aggrecan)

ACLY (ATP citrate lyase)
ACO1 (aconitase 1, soluble)

Gene Name Entrez Gene ID |Gene Symbol
ALCF (APOBEC1 complementation factor) 29974|ABCF1
A4GNT (alpha-1,4-N-acetylglucosaminyltransferase) 51146ABI2
AACS (acetoacetyl-CoA synthetase) 65985|ACTR3
AADAT (aminoadipate aminotransferase) 51166[ADCY2
AAK1 (AP2 associated kinase 1) 22848|AGFG2
AAR2 (AAR? splicing factor homolog) 25980[AGO1
AARD (alanine and arginine rich domain containing prot 441376)AKIRINL
AARS (alanyl-tRNA synthetase) 16[ALDOA
AARS2 (alanyl-tRNA synthetase 2, mitochondrial) 57505|ANAPC16
AATK (apoptosis-associated tyrosine kinase) 9625|APC2
ABAT (4-aminobutyrate aminotransferase) 18[AQP1
ABCA1 (ATP-binding cassette, sub-family A (ABC1), men 19|ARHGAP19-SLITL
ABCA12 (ATP-binding cassette, sub-family A (ABC1), mei 26154|ARHGEF15
ABCA2 (ATP-binding cassette, sub-family A (ABC1), merr 20[ARL10
ABCA3 (ATP-binding cassette, sub-family A (ABC1), men 21{ARLaC
ABCA9 (ATP-binding cassette, sub-family A (ABC1), men 10350|ATGOA
ABCB10 (ATP-binding cassette, sub-family B (MDR/TAP), 23456|ATP1A2
ABCB11 (ATP-binding cassette, sub-family B (MDR/TAP), 8647|AVPIL
ABCB7 (ATP-binding cassette, sub-family B (MDR/TAP), 1 22[B3GNT7
ABCBI (ATP-binding cassette, sub-family B (MDR/TAP), 1 23457|BAZ2A
ABCC1 (ATP-binding cassette, sub-family C (CFTR/MRP), 4363|BCKDK
ABCC12 (ATP-binding cassette, sub-family C (CFTR/MRP)] 94160[BCL11B
ABCC2 (ATP-binding cassette, sub-family C (CFTR/MRP), 124481212
ABCC4 (ATP-binding cassette, sub-family C (CFTR/MRP), 10257|BCL2L2-PABPNL
ABCCS (ATP-binding cassette, sub-family C (CFTR/MRP), 10057|BCL7A
ABCD2 (ATP-binding cassette, sub-family D (ALD), memt 225]BCLOL
ABCD3 (ATP-binding cassette, sub-family D (ALD), memt 5825BCORL1
ABCE1 (ATP-binding cassette, sub-family E (OABP), mem 6059|BEST4
ABCF1 (ATP-binding cassette, sub-family F (GCN20), mer 23[BIK
ABCF3 (ATP-binding cassette, sub-family F (GCN20), mer 55324|BMP10
ABCG1 (ATP-binding cassette, sub-family G (WHITE), me 9619|BRD4.
ABCG2 (ATP-binding cassette, sub-family G (WHITE), me 9429|BTN2AL
ABCGA4 (ATP-binding cassette, sub-family G (WHITE), me 64137|BTN2A2
ABCGS (ATP-binding cassette, sub-family G (WHITE), me 64241[BTN3AL
ABHD10 (abhydrolase domain containing 10) 55347|BTN3A2
ABHD12B (abhydrolase domain containing 12B) 145447(BTNLS
ABHD13 (abhydrolase domain containing 13) 84945|C150rf27
ABHD14A (abhydrolase domain containing 14A) 25864|C1orf131
ABHD15 (abhydrolase domain containing 15) 116236{CA12
ABHD17A (abhydrolase domain containing 17A) 81926(cA7
ABHD178 (abhydrolase domain containing 178) 51104|CAB39L
ABHD17C (abhydrolase domain containing 17C) 58489|CAD
ABHD?2 (abhydrolase domain containing 2) 11057|cALcoco1
ABHD3 (abhydrolase domain containing 3) 171586{CAPG
ABHD4 (abhydrolase domain containing 4) 63874|CAPNG
ABHDS (abhydrolase domain containing 5) 51099)cBX5
ABHD (abhydrolase domain containing 6) 57406|CBX6
10006|ccDCY
10152|ccND3
ABI3BP (ABI family, member 3 (NESH) binding protein) 25890[cD177
ABL1 (ABL proto-oncogene 1, non-receptor tyrosine kinz 25|cep1708
ABL2 (ABL proto-oncogene 2, non-receptor tyrosine kinz 27|{cHD7
ABLIM1. (actin binding LIM protein 1) 3983|cHD8
ABLIM2 (actin binding LIM protein family, member 2) 84448[CHST1
ABLIMS3 (actin binding LIM protein family, member 3) 22885|CISD3
29|cLasp2
ABRACL (ABRA C-terminal like) 58527|cNOT2
ABTB1 (ankyrin repeat and BTB (POZ) domain containing 80325|CNOT6L
ABTB2 (ankyrin repeat and BTB (POZ) domain containing 25841|CNP
ACAA2 (acetyl-CoA acyltransferase 2) 10449|COLEC10
ACACB (acetyl-CoA carboxylase beta) 32|{cOLGALT2
ACADM (acyl-CoA dehydrogenase, C-4 to C-12 straight ¢ 3afcTH
ACADS (acyl-CoA dehydrogenase, C-2 to C-3 short chain] 35|cTRC
ACADSB (acyl-CoA dehydrogenase, short/branched chail 36{Ccvp26B1
ACADVL (acyl-CoA dehydrogenase, very long chain) 37|cvpar11
176|DCUN1D3
ACAP2 (ArfGAP with coiled-coil, ankyrin repeat and PH ¢ 23527|DDB1
ACAP3 (ArfGAP with coiled-coil, ankyrin repeat and PH ¢ 116983[DESI1
ACAT2 (acetyl-CoA acetyltransferase 2) 39|DHx33
ACBD3 (acyl-CoA binding domain containing 3) 64746DIAPHL
ACBDS (acyl-CoA binding domain containing 5) 91452[DLD
ACER? (alkaline ceramidase 2) 340485|DMBX1
ACER3 (alkaline ceramidase 3) 55331|DNAH100S
ACHE (acetylcholinesterase (Yt blood group)) 43|DNAH3
ACIN1 (apoptotic chromatin condensation inducer 1) 22985|DNAJC21
ACKR? (atypical chemokine receptor 2) 1238[DNMT3A
ACKR3 (atypical chemokine receptor 3) 57007|DPYSL3
47|psT
48{puox2
26027|DYNLL2

ACOT11 (acyl-CoA thioesterase 11)

Cluster mR2 miRNAs

ABI2 (abl-interactor 2)

AKIRIN1 (akirin 1)

Table S4 miRNA targets by clust

Cluster mR3 miRNAs

ARL10 (ADP-ri fact

ATG9A (autophagy related 9A)

BCL2L2 (BCL2-like 2)

BEST4 (bestrophin 4)

BTNLS (butyrophilin-like 8)

CA12 (carbonic anhydrase XIl)
CAT (carbonic anhydrase Vi)

CAPNG (calpain 6)
CBXS (chromobox homolog 5)
CBX6 (chromobox homolog 6)

CCND3 (cyclin D3)
€D177 (CD177 molecule)

DNMT3A (DNA (cytosine-

DST (dystonin)
DUOX2 (dual oxidase 2)

Gene Name Entrez Gene ID |Gene Symbol
ABCF1 (ATP-binding cassette, sub-family 23[AARS
10152[ABCAL
ACTR3 (ARP3 actin-related protein 3 hoi 10096[ABHDS
ADCY2 (adenylate cyclase 2 (brain)) 108fAcste
AGFG2 (ArfGAP with FG repeats 2) 3268[ACTR1A
AGOL1 (argonaute RISC catalytic compor 26523[ACVR28
79647|{ADAM10
ALDOA (aldolase A, fructose-bisphosphz 226{ADAMS
ANAPC16 (anaphase promoting comple 119504ADAMTSS
APC (adenomatous polyposis coli) 324{ADCY6
APC2 (adenomatosis polyposis coli 2) 10297[ADD1
AQP1 (aquaporin 1 (Colton blood group 358[AFTPH
ARHGAP19-SLIT1 (ARHGAP19-SLIT1 reac 100533184[AGO2
ARHGEF15 (Rho guanine nucleotide exc 22899[AKAP2
i Jike 10) 2
ARLAC (ADP-ribosylation factor-like 4C) 10123[AMER1
79065|AMER2
ATP1A2 (ATPase, Na+/K+ transporting, ¢ 477|ANKFY1
AVPI1 (arginine vasopressin-induced 1) 60370[ANKIB1
B3GNT7 (UDP-GIcNAC:betaGal beta-1,3- 93010|ANKRD12
BAZ2A (bromodomain adjacent to zinc f 11176{ANKRD52
BCKDK (branched chain ketoacid dehydi 10295[ANOG
BCL11B (B-cell CLL/lymphoma 118 (zinc 64919[AP281
599[APPBP2
BCL2L2-PABPNI (BCL2L2-PABPN1 readt 100529063[AQP4
BCL7A (B-cell CLL/lymphoma 7A) 605[ARHGAP19
BCLOL (B-cell CLL/lymphoma 9-like) 283149|ARL1S
BCORLI (BCL6 corepressor-like 1) 63035[ATF6
266675|ATG14
BIK (BCL2-interacting killer (apoptosis-ir 638[ATP11A
BMP10 (bone morphogenetic protein 1¢ 27302[BACH1
BRD4 (bromodomain containing 4) 23476[BAG2
BTN2AL (butyrophilin, subfamily 2, men 11120(BAZ28
BTN2A2 (butyrophilin, subfamily 2, men 10385(BCL2L1
BTN3AL (butyrophilin, subfamily 3, men 11119[BCL2L2
BTN3A2 (butyrophilin, subfamily 3, men 11118[8CLY
79908|BICC1
C150rf27 (chromosome 15 open readin; 123591{BIRCE
Clorf131 (chromosome 1 open reading 128061{BMP2
771{BMP2K
766{BMPBA
CAB39L (calcium binding protein 39-like 81617|BMP8B
CAD (carbamoyl-phosphate synthetase 790{BMPR2
CALCOCO1 (calcium binding and coiled- 57658[BNC1
CAPG (capping protein (actin filament), 822|c1R
827|c200rf144
23468Cdorf19
23466C60rfa7
€CDC9 (coiled-coil domain containing 9] 26093|Cg0rfa0
896|CACNALC
57126{cADM3
CEP1708 (centrosomal protein 170B) 283638CALCOCO2
CHD7 (chromodomain helicase DNA bin 55636|CALU
CHD8 (chromodomain helicase DNA bin 57680[CAMK2N1
CHST1 (carbohydrate (keratan sulfate G 8534[cANDL
CISD3 (CDGSH iron sulfur domain 3) 284106|CAPNL
CLASP2 (cytoplasmic linker associated p 23122|ccessc
CNOT2 (CCR4-NOT transcription comple 4848|cenT2
CNOT6L (CCRA-NOT transcription compl 246175|CCNYLL
CNP (2',3"-cyclic nucleotide 3' phosphod 1267|CDH11
COLEC10 (collectin sub-family member 10584{cDK17
COLGALT2 (collagen beta(1-O)galactosy 23127|cDV18
CTH (cystathionine gamma-lyase) 1491]coYL
CTRC (chymotrypsin C (caldecrin)) 11330|CELF1
CYP26B1 (cytochrome P4S0, family 26, ¢ 56603|CELF2
CYPAF11 (cytochrome P450, family 4, st 57834{CEP63
DCUN1D3 (DCN1, defective in cullin nec 123879|CERCAM
DDB1 (damage-specific DNA binding prc 1642|CHIC2
DESI1 (desumoylating isopeptidase 1) 27351{CHRM3
DHX33 (DEAH (Asp-Glu-Ala-His) box pol 56919cisD1
DIAPH1 (diaphanous-related formin 1) 1729|cLic2
DLD (dihydrolipoamide dehydrogenase) 1738|CLSTN2
DMBX1 (diencephalon/mesencephalon 127343|CORO2A
DNAH100S (dynein, axonemal, heavy ct 642797|CREBL
DNAHS3 (dynein, axonemal, heavy chain 55567|CREB3LL
DNAJC21 (Dnal (Hsp40) homolog, subfa 134218|CRTC3
)-methyltran 1788|CTCF
DPYSL3 (dihydropyrimidinase-like 3) 1809|cTSV
667|CTTNBP2
50506{CUL3
140735|CYTH2

DYNLL2 (dynein, light chain, LC8-type 2)

Gene Name Entrez Gene ID}

AARS (alanyl-tF
ABCAL (ATP-bil
ABHDS (abhydi
ACSLS (acyl-Co,
ACTRIA (ARPL
ACVR2B (activil
ADAM10 (ADAI
ADAM9 (ADAV
ADAMTSS (AD/
ADCY6 (adenyl:
ADD1 (adducin
AFTPH (aftiphil
AGO2 (argonat
AKAP2 (A kinas
AKIRIN2 (akirin
AMER1 (APC m
AMER2 (APC m
ANKFY1 (ankyr
ANKIB1 (ankyri
ANKRD12 (anky
ANKRDS2 (anky
ANOS (anoctan
AP28B1 (adapto
APPBP2 (amyle
AQP4 (aquapor
ARHGAP19 (Rh
ARL1S (ADP-rik
ATF6 (activatin
ATG14 (autoph
ATP11A (ATPas
BACH1 (BTB an
BAG2 (BCL2-as:
BAZ2B (bromot
BCL2L1 (BCL2-
BCL2L2 (BCL2-
BCLY (B-cell CLI
BICC1 (BicC fan
BIRCS (baculov
BMP2 (bone m
BMP2K (BMP2
BMPSA (bone
BMPS8B (bone
BMPR2 (bone r
BNC1 (basonuc
CIR (complem:
C200rf144 (chr
Cdorf19 (chron
C60rf47 (chrom
€90rfd0 (chrom
CACNAIC (calc
CADMS3 (cell ac
CALCOCO? (cal
CALU (calumen
CAMK2N1 (calc
CAND1 (cullin-¢
CAPN1 (calpain
€CDE8S5C (coile
CCNT2 (cyclin T
CCNYLL (cyclin
CDH11 (cadher
CDK17 (cyclin-c
CDY1B (chrom¢
CDYL (chromoc
CELF1 (CUGBP,
CELF2 (CUGBP,
CEP63 (centros
CERCAM (ceret
CHIC2 (cysteine
CHRMS3 (cholin
CISD1 (CDGSH

cLic2 (chloride
CLSTN2 (calsyn
CORO2A (coror
CREB1 (cAMP r
CREB3LL (cAMI
CRTC3 (CREB re
CTCF (CCCTC-b
CTSV (cathepsil
CTTNBP2 (cort:
CUL3 (cullin 3)

CYTH2 (cytohe:

16|
19|
51099
23305
10121

©
&

10:
8754
11096
112]
118
54812
27161
11217
55122
139285
219287
51479
54467
23253
283373
196527

S

10513

84986

128864
55286
57827
55071

7
57863
10241

813
55450
55832

823

317762

905

151195

1009
5128
253175
9425
10658
10659
80254
51148
26511
1131
55847
1193
64084
7464
1385
90993
64784
10664
1515
83992
8452
9266

N
&
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Cluster mR4 miRNAS
Gene Symbol ~ Gene Name  Entrez Gene ID)
AAKL AAKI (AP2 assc 22848
AAR2 AAR2 (AAR2 sp 25980
AARS2 AARS2 (alanyl-t 57505
ABAT ABAT (4-amino 18]
ABHD4 ABHDA4 (abhyd: 63874
ABLIM1 ABLIMZ (actin | 3983
ACER3 ACERS3 (alkaline 55331
ADATL ADATI (adenos 23536
ADCYAPIR1  ADCYAPIRI (ac 117,
ADD1 ADD1 (adducin 118
AGO1 AGO1 (argonat 26523
AGO3 AGO3 (argonat 192669)
AHCY AHCY (adenosy 191
AHCYL2 AHCYL2 (adenc 23382
AIF1 AIF1 (allograft i 199)
ALDHIA2  ALDH1A2 (alde 8854
AMOTL2 AMOTL2 (angic 51421
ANGELL ANGEL1 (angel 23357
ANKRD10  ANKRD10 (anky 55608
ANKRDS2 ~ ANKRDS2 (anky 283373
AP1B1 AP1B1 (adapto 162
AP352 AP352 (adaptol 10239
APBAL APBAL (amyloi 320
APLN APLN (apelin) 8862
APPL2 APPL2 (adaptol 55198
ARAPL ARAP1 (ArfGAP 116985|
ARC ARC (activity-re 23237
ARHGAP19  ARHGAP19 (Rh 84986
ARHGAP19-SLI' ARHGAP19-SLI  100533184|
ARHGEF39  ARHGEF39 (Rhe 84904
ARL17B ARL17B (ADP-ri 100506084,
ARPCA ARPCA (actin re 10093
AsB4 ASBA4 (ankyrin 1 51666
ATF6 ATF6 (activatin 22926
ATF7IP ATF7IP (activat 55729
ATP2A2 ATP2A2 (ATPas 488
ATPSJ2-PTCD1 ATPSJ2-PTCD1  100526740)
ATP6VIA  ATP6VIA (ATP: 523
ATPSB2 ATP8B2 (ATPas 57198
ATRN ATRN (attractir 8455,
AURKA AURKA (aurora 6790)
AvLY AVLY (AVLY hot 23080
AXL AXL (AXL recep 558
B3GATL B3GATI (beta- 27087
BAHD1 BAHD1 (bromo 22893
BAIAP2L1  BAIAP2L1 (BAII 55971
BBC3 BBC3 (BCL2 bin 27113
BBS4 BBS4 (Bardet-B 585
BCAS3 BCAS3 (breast « 54828
BCL2L11 BCL2L11 (BCL2 10018
BCL2L13 BCL2L13 (BCL2 23786
BCL2L2 BCL2L2 (BCL2-| 599
BID BID (BH3 interz 637
BMP2K BMP2K (BMP2 55589
BPTF BPTF (bromodc 2186
BRMS1 BRMS1 (breast 25855
BRPF3 BRPF3 (bromoc 27154
BTBD18 BTBD18 (BTB (f 643376|
120176 C120rf76 (chro 400073
c150rf32 C150rf32 (chro 145858|
C150rf38-AP3S C150rf38-AP3S  100526783|
c150rf39 C150rf39 (chro 56905
C1orf177 Clorf177 (chro 163747,
Clorfa3 Clorfd3 (chron 25912
220124 C220rf24 (chro 25775
220146 C220rf46 (chro 79640
C20rf72 C20rf72 (chron 257407
C6orf132 C6orf132 (chro 647024
c6orf223 C6orf223 (chro 221416
c60rfg9 C6orf89 (chron 221477,
c7 C7 (complemer 730
cgorfgs C8orf86 (chron 389649
coorf153 C90rf153 (chro 389766|
caBP7 CABPY (calciur 164633|
(CACHD1 CACHD1 (cache 57685
CACNAIC ~ CACNAIC (calci 775
CACNALI CACNATI (calcit 8911
CACNG4 CACNG4 (calcit 27092
CARML CARM1 (coacti 10498
cBFA2T2 CBFA2T2 (core- 9139
caL CBL (Cbl proto- 867

Cluster mR5 miRNAs
Gene Name  Entrez Gene ID}

Gene Symbol
AAK1
[ABCA1
[ABCB11
ABCCS
[ABHD17B
[ABHD17C
[ABHD2
ABI2
ABTB2
ACER3
ACSL4
ACsL6
ACVR1B
[ACVR1C
ACVR2B
[ADAM12
[ADAM17
[ADAM19
[ADAMTS10
[ADAMTS17
[ADAMTS19
[ADAMTS3
[ADAMTSS
[ADAMTSL3
[ADARB2
ADCYS
ADCY6
[ADCYAP1
[ADRB1
AEBP2
AFAP1
AFF4
AGAP1
AGFG1

[ANXA2
AP1G1
AP1S1
AP3S1
APBA2

APC

APLP2
[APOBEC4
APP
APPBP2
APPL1
ARAP2
ARF1

[ARG2
[ARHGAP1
[ARHGAP18
ARHGAP26
ARHGAP28
ARHGDIB
[ARHGEF3
[ARHGEF39

AAK1 (AP2 assc
ABCAL (ATP-bil
ABCBL1 (ATP-b
ABCCS (ATP-bit
ABHD178B (abh
ABHD17C (abh'
ABHD2 (abhyd
ABI2 (abl-inter:
ABTB2 (ankyrir
ACER3 (alkalin¢
ACSL4 (acyl-Co.
ACSLS (acyl-Co.
ACVR1B (activil
ACVRIC (activil
ACVR2B (activil
ADAM12 (ADAI
ADAM17 (ADAI
ADAM19 (ADAI
ADAMTS10 (AU
ADAMTS17 (AL
ADAMTS19 (AT
ADAMTS3 (AD/
ADAMTSS (AD/
ADAMTSL3 (A
ADARB2 (aden:
ADCYS (adenyl:
ADCY6 (adenyl:
ADCYAP1 (ader
ADRB1 (adrenc
AEBP2 (AE binc
AFAP1 (actin fil
AFF4 (AF4/FMF
AGAP1 (ArfGAF
AGFGI (ArfGAF
AGO2 (argonat
AGO3 (argonat
AGO4 (argonat
AGPAT3 (1-acy
AGPS (alkylglyc
AJAP1 (adherer
AKAP13 (A kine
AKT3 (v-akt mu
ALCAM (activat
ALDH1A3 (alde
AMD1 (adenos
AMMECRI (Al
ANGPTL2 (angi
ANGPTL3 (angi
ANK3 (ankyrin

ANKH (ANKH ir
ANKRD11 (anks
ANKRD12 (ank
ANKRD17 (ank
ANKRD28 (ank
ANKRD44 (ank
ANKRDS0 (ank
ANKRDS2 (ank
ANKS1A (ankyr
ANKZF1 (ankyr
ANTXR2 (anthr
ANXA2 (annexi
AP1G1 (adapto
AP151 (adapto
AP351 (adapto
APBA2 (amyloi
APC (adenoma
APLP2 (amyloic
APOBEC4 (apol
APP (amyloid b
APPBP2 (amylc
APPL1 (adaptol
ARAP2 (ArfGAF
ARF1 (ADP-ribc
ARG (arginase
ARHGAP1 (Rho
ARHGAP18 (Rh
ARHGAP26 (Rh
ARHGAP28 (Rh
ARHGDIB (Rho
ARHGEF3 (Rho
ARHGEF39 (Rhi
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NAs
Entrez Gene ID
27161

Cluster mR6

Gene Symbol ~ Gene Name
22848|AGO2 AGO?2 (argonat
19[AP1AR AP1AR (adapto
8647|ARHGEF12  ARHGEF12 (Rhi
10057(BMPR2 BMPR2 (bone r
51104|CTDSPL CTDSPL (CTD (c
58489|ETV3 ETV3 (ets varia
11057|FGFR3 FGFR3 (fibroble
10152|FzD5 FZDS (frizzled ¢
25841|FZD8 FZD8 (frizzled ¢
55331|GMPS GMPS (guanine
2182|GRHLL GRHLL (grainyt
23305|HOXAL HOXA1 (homec
91[Hs3sT2 HS3ST2 (hepar:
130399|IGF1R IGF1R (insulin-|
93|INSM1 INSM1. (insuline
8038[KBTBDS KBTBDS (kelch
6868[LRRC8B LRRC8B (leucin
8728[MBNLL MBNLI (muscl¢
81794|MTMR3 MTMR3 (myott
170691|NIPBL NIPBL (Nipped-
171019|NTRK3 NTRK3 (neurot
9508[NXF1 NXF1 (nuclear |
11096(PPP1CB PPP1CB (protei
57188|SEHIL SEHAL (SEH1-ll
105/SLC44A1 SLC44A1 (solut
111|SMARCAS  SMARCAS (SWI
112|sT5 ST (suppressic
116[TAOKL TAOK1 (TAO kit
153|TMEM30A  TMEMS30A (tra
121536[TRIB1 TRIBL (tribbles
60312|TRIB2 TRIB2 (tribbles
27125|TRIM71 TRIM71 (tripart
116987(2BTB7A ZBTB7A (zinc fi
3267|ZNRF2 ZNRF2 (zinc ani
27161|zzEF1 2ZEF1 (zinc fing
192669|NA NA (neuroacan
192670[AAKL AAK1 (AP2 assc
56894ACTG1 ACTG1 (actin g
8540[AFF4 AFF4 (AF4/FME
03 AGO3 (argonat
11214[AGPAT3 AGPAT3 (1-acy
10000|AGPAT6 (Mus r GPAT4 (glycerc

214
220
262
9949
23452
27329

N
®
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56172
29123
23253
26057
23243
91526
57182
283373
23294
55139
118429
302]
164
1174
1176
321
324
334
403314
351
10513
26060
116984
375
384
392
93663
23092
79822
397
50650
84904

v

[AHSA2

BAZ1B
BAZ2B
BBX
BCL2L11
BCL2L2
BCL6
BCR
BDNF
BICD2
BLZF1
BMP2K
BSN
BTRC
Cl4orf28
C3orf14
CADM1
CADM2

CECR6

AHSA2 (AHAL,
ANK3 (ankyrin
ANKFY1 (ankyr
ANKRD12 (ank
ARIH2 (ariadne
ARNT (aryl hyd
ARRDC3 (arrest
ARSJ (arylsulfat
ASXL2 (additior
ATF2 (activatin
ATXN2 (ataxin
BAGALTS (UDP-
BACH2 (BTB an
BAZ1B (bromo
BAZ2B (bromot
BBX (bobby s0
BCL2L11 (BCL2
BCL2L2 (BCL2-|
BCL6 (B-cell CLI
BCR (breakpoir
BDNF (brain-de
BICD2 (bicauda
BLZF1 (basic ler
BMP2K (BMP2
BSN (bassoon f
BTRC (beta-trai
C140rf28 (chro
C30rf14 (chron
CADM1 (cell ac
CADM2 (cell ac
CAMK2B (calcit
CAMK2G (calcii
CBXS (chromot
€CDC177 (coile
CCDC71L (coile
CCNK (cyclin K)
€DC6 (cell divis
CDK6 (cyclin-de
CECR6 (cat eye




ACOT13

ACTR3B
ACTR8
ACTRT3
ACVR1
ACVR1B
ACVR1C
ACVR2A
ACVR2B
ACVRL1
ADA
ADAM10
ADAM11
ADAM12
ADAM17
ADAM19
ADAM22
ADAM23
ADAM9
ADAMTS1
ADAMTS10
ADAMTS13
ADAMTS14
ADAMTS15
ADAMTS17
ADAMTS18
ADAMTS19
ADAMTS2
ADAMTS20
ADAMTS3
ADAMTSS
ADAMTS8
ADAMTS9
ADAMTSL1
ADAMTSL2
ADAMTSL3
ADAMTSL4
ADAP1
ADAR
ADARB1
ADARB2
ADAT1
ADAT2
ADCK4
ADCY2
ADCY3

ADHFE1

ACOT13 (acyl-CoA thioesterase 13)

ACOT7 (acyl-CoA thioesterase 7)

ACOX1 (acyl-CoA oxidase 1, palmitoyl)

ACP1 (acid phosphatase 1, soluble)

ACPP (acid phosphatase, prostate)

ACPT (acid phosphatase, testicular)

ACSBG1 (acyl-CoA synthetase bubblegum family membe
ACSF2 (acyl-CoA synthetase family member 2)

ACSL1 (acyl-CoA synthetase long-chain family member 1
ACSL3 (acyl-CoA synthetase long-chain family member 3
ACSL4 (acyl-CoA synthetase long-chain family member 4
ACSL (acyl-CoA synthetase long-chain family member €
ACSM2A (acyl-CoA synthetase medium-chain family mei
ACSM2B (acyl-CoA synthetase medium-chain family met
ACSS1 (acyl-CoA synthetase short-chain family member
ACTAL (actin, alpha 1, skeletal muscle)

ACTA (actin, alpha 2, smooth muscle, aorta)

ACTB (actin, beta)

ACTBL2 (actin, beta-like 2)

ACTC1 (actin, alpha, cardiac muscle 1)

ACTG1 (actin gamma 1)

ACTL7A (actin-like 7A)

ACTN (actinin, alpha 1)

ACTN2 (actinin, alpha 2)

ACTN4 (actinin, alpha 4)

ACTRI10 (actin-related protein 10 homolog (S. cerevisiae
ACTR1A (ARP1 actin-related protein 1 homolog A, centr:
ACTR1B (ARP1 actin-related protein 1 homolog B, centrc
ACTR2 (ARP2 actin-related protein 2 homolog (yeast))
ACTR3 (ARP3 actin-related protein 3 homolog (yeast))
ACTR3B (ARP3 actin-related protein 3 homolog B (yeast]
ACTRS (ARPS actin-related protein 8 homolog (yeast))
ACTRTS3 (actin-related protein T3)

ACVRI (activin A receptor, type I)

ACVR1B (activin A receptor, type IB)

ACVRIC (activin A receptor, type IC)

ACVR2A (activin A receptor, type IIA)

ACVR2B (activin A receptor, type IIB)

ACVRLI (activin A receptor type Il-like 1)

ADA (adenosine deaminase)

ADAM10 (ADAM metallopeptidase domain 10)
ADAM11 (ADAM metallopeptidase domain 11)
ADAM12 (ADAM metallopeptidase domain 12)
ADAM17 (ADAM metallopeptidase domain 17)
ADAM19 (ADAM metallopeptidase domain 19)
ADAM22 (ADAM metallopeptidase domain 22)
ADAM?23 (ADAM metallopeptidase domain 23)

ADAMSY (ADAM metallopeptidase domain 9)

ADAMTS1 (ADAM metallopeptidase with thrombosponc
ADAMTS10 (ADAM metallopeptidase with thrombospor
ADAMTS13 (ADAM metallopeptidase with thrombospor
ADAMTS14 (ADAM metallopeptidase with thrombospor
ADAMTS15 (ADAM metallopeptidase with thrombospor
ADAMTS17 (ADAM metallopeptidase with thrombospor
ADAMTS18 (ADAM metallopeptidase with thrombospor
ADAMTS19 (ADAM metallopeptidase with thrombospor
ADAMTS2 (ADAM metallopeptidase with thrombosponc
ADAMTS20 (ADAM metallopeptidase with thrombospor

55856
11332
51

2|
55
93650
23205
80221
2180
2181
2182
23305
123876
348158|
84532
8|
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e

0|
345651
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=
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55860
10121
10120
10097
10096
57180
93973
84517
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1
4185
8038
6868|
8728
53616
8745
8754
9510
81794
11093
140766
170689
170691
170692
171019
9509
80070
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EBF4

EIF4B
EIFAEBP1
ELAVL3
ENSA
EPHA10
ERF
ETNK2
F10
FAM118A
FAM160B2
FAM2128B
FAM213B
FAM578
FAMB83F
FANCA
FBXL19
FBXO44
FCHSD1
FEN1
FGR
FLRT3
FMNL3
FNDC3B

GPATCH2L
GPR37L1
GPRC5A
GPRIN2
GPX1
GRIN3A
GRINA
GTF2IRD2
GTPBP1
HCFC2
HCN4.
HEMK1
HEY2

ADAMTS3 (ADAM with

ADAMTSS5 (ADAM metallopeptidase with thrombosponc
ADAMTS8 (ADAM metallopeptidase with thrombosponc
ADAMTS9 (ADAM metallopeptidase with thrombosponc
ADAMTSL1 (ADAMTS-like 1)

ADAMTSL2 (ADAMTS-like 2)

ADAMTSL3 (ADAMTS-like 3)

ADAMTSL4 (ADAMTS-like 4)

ADAP1 (ArfGAP with dual PH domains 1)

ADAR (adenosine deaminase, RNA-specific)

ADARBI (adenosine deaminase, RNA-specific, B1)
ADARB2 (adenosine deaminase, RNA-specific, B2 (non-fi
ADAT (adenosine deaminase, tRNA-specific 1)

ADAT2 (adenosine deaminase, tRNA-specific 2)

ADCK4 (aarF domain containing kinase 4)

ADCY2 (adenylate cyclase 2 (brain))

ADCY3 (adenylate cyclase 3)

ADCYS (adenylate cyclase 5)

ADCYS (adenylate cyclase 6)

ADCYS (adenylate cyclase 9)

ADCYAP1 (adenylate cyclase activating polypeptide 1 (pi
ADCYAPIR1 (adenylate cyclase activating polypeptide 1
ADD1 (adducin 1 (alpha))

ADD2 (adducin 2 (beta))

ADD3 (adducin 3 (gamma))

ADHS (alcohol dehydrogenase 5 (class Iif), chi polypeptic
ADHS (alcohol dehydrogenase 6 (class V)

ADHFE1 (alcohol dehydrogenase, iron containing, 1)

11096
11095
56999
92949
9719
57188
54507
11033
103
104
105
23536
134637
79934
108|
109
111
112]
115
116
117]
118
119
120
128
130
137872

o
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INTU
ITIHS
ITPA

IVD
KATNBL1
KCND3
KCNK1
KCNK10
KDM2A
KDMS5C
KIAA0141
KIAA1522
KIAA1549
KIAA1614
KIAA1644
KIR2DL4
KLHL29

LRRC59

EBF4 (early B-cell factor 4)
EFNBI (ephrin-B1)

ENSA (endosulfine alpha)
EPHAL0 (EPH receptor A10)
ERF (Ets2 repressor factor)

F10 (coagulation factor X)

FBXO44 (F-box protein 44)

FMNL3 (formin-like 3)

FOXP2 (forkhead box P2)

GCDH (glutaryl-CoA

Table S4 miRNA targets by clust

HCFC2 (host cell factor C2)

HOXAS (homeobox AS)

KIAA0141 (KIAA0141)
KIAA1522 (KIAA1522)
KIAA1549 (KIAA1549)
KIAA1614 (KIAA1614)
KIAA1644 (KIAA1644)

LDB2 (LIM domain binding 2)

LHX4 (LIM homeobox 4)

57593|DAGL
1947|DCUN1D3
EIF1 (eukaryotic translation initiation fa 10209|DDAL
EIF252 (eukaryotic translation initiation 8894|DEDD2
EIF4B (eukaryotic translation initiation f 1975|DENND6A
EIF4EBP1 (eukaryotic translation initiati 1978|DGKH
ELAVL3 (ELAV like neuron-specific RNA | 1995|DNAH100S
2029[DNAJBA
284656|DNM3
2077|poKa
ETNK2 (ethanolamine kinase 2) 55224{DPP10
2159[DPYSL2
FAM118A (family with sequence similar 55007|DTNA
FAM160B2 (family with sequence simila 64760[DYNC1LI2
FAM2128 (family with sequence similar 55924|EAFL
FAM2138 (family with sequence similar 127281|EGR2
FAMS7B (family with sequence similarit 83723|EHD4
FAMBSF (family with sequence similarit 113828|EIF2AK2
FANCA (Fanconi anemia, complementat 2175|EIF4G2
FBXL19 (F-box and leucine-rich repeat p 54620[ELAVL2
93611/ENTPDS
FCHSD1 (FCH and double SH3 domains : 89848|EPBA1L2
FEN (flap structure-specific endonucle: 2237|EPB41LS
FGR (FGR proto-oncogene, Src family ty 2268|ERBB2IP
FLRT3 (fibronectin leucine rich transmer 23767|ERBB4
91010|ERC2
FNDC38 (fibronectin type Iil domain cor 64778|ERLECT
93986|EXTLL
FRRSLL (ferric-chelate reductase 1-like) 23732|FADS1
FXR1 (fragile X mental retardation, auto 8087|[FAM102A
FYTTD1 (forty-two-three domain contail 84248|FAM105A
GAB2 (GRB2-associated binding protein 9846[FAM1758
GABBR2 (gamma-aminobutyric acid (GA 9568[FAM214A
GDAP1L1 (ganglioside induced different 78997|FBN1
GDI1 (GDP dissociation inhibitor 1) 2664FBN2
GGCX (gamma-glutamyl carboxylase) 2677FBXLA
GNL1 (guanine nucleotide binding prote 2794|FBX045
GOLGATB (golgin A7 family, member B) 401647|FCHO2
GPATCH2L (G patch domain containing 55668[FECH
GPR37L1 (G protein-coupled receptor 3 9283(FEN1
GPRCS5A (G protein-coupled receptor, cl 9052[FES
GPRIN2 (G protein regulated inducer of 9721FGF9
GPX1 (glutathione peroxidase 1) 2876[FGFR10P
GRIN3A (glutamate receptor, ionotropic 116443|FKBP4
GRINA (glutamate receptor, ionotropic, 2907|FLRT2
GTF2IRD2 (GTF2! repeat domain contair 84163|FMNL2
GTPBP1 (GTP binding protein 1) 9567|FNDCS
29915[FOXN2
HCN4 (hyperpolarization activated cyclii 10021{FOXP2
HEMK1 (HemK methyltransferase family 51409|FRAS1
HEY2 (hes-related family bHLH transcrif 23493[FUT1
HEYL (hes-related family bHLH transcrip 26508[FXR1
HHLA1 (HERV-H LTR-associating 1) 10086{FYcO1
HIPK1 (homeodomain interacting protei 204851FZR1
HMGCS1 (3-hydroxy-3-methylglutaryl-C 3157|GALNT16
HOMEZ (homeobox and leucine zipper ¢ 57594(GIGYF2
3202[6IT1
INSM2 (insulinoma-associated 2) 84684|GL13
INTU (inturned planar cell polarity prote 27152|GLIPRL
ITIHS (inter-alpha-trypsin inhibitor heav 80760|GLRXS
ITPA (inosine triphosphatase (nucleosid 3704[GLUL
IVD (isovaleryl-CoA dehydrogenase) 3712|GNAL
KATNBL (katanin p80 subunit B-like 1) 79768[GNG12
KCND3 (potassium channel, voltage gats 3752|GPDIL
KCNK1 (potassium channel, two pore dc 3775|GPR107
KCNK10 (potassium channel, two pore ¢ 54207|GPR161
KDM2A (lysine (K)-specific demethylase 22992|GPRES
KDMSC (lysine (K)-specific demethylase 8242|GPRIN3
9812|GRKS
57648|GUCD1
57670[HAND2
57710[HDAC4
85352|HDACT
KIR2DL4 (Killer cell immunoglobulin-like 3805|HDGFRP3
KLHL29 (kelch-like family member 29) 114818|HEGL
KLHL3 (kelch-like family member 3) 26249|HEY1
KMT2D (lysine (K)-specific methyltransfi 8085[HIATL
LARP4B (La ribonucleoprotein domain fi 23185[HMBOXL
LCMT2 (leucine carboxyl methyltransfer 9836[HMGNS
9079|HNRNPH3
LEMD2 (LEM domain containing 2) 221496Hs25T1
LETM1 (leucine zipper-EF-hand containi 3954|HsPA13
89884|HSPAAL
LPPRS (lipid el 1 7
55379|IFFO2

LRRC59 (leucine rich repeat containing ¢

DAG! (dystrogl
DCUN1D3 (DCM
DDAI (DET1an
DEDD2 (death «
DENND6A (DEM
DGKH (diacylgh
DNAH100S (dy
DNAJB4 (Dnal |
DNM3 (dynami
DOK4 (docking
DPP10 (dipepti
DPYSL2 (dihydr
DTNA (dystrobi
DYNCILI2 (dyn
EAF1 (ELL assoc
EGR2 (early grc
EHD4 (EH-dom
EIF2AK2 (eukar
EIF4G2 (eukary
ELAVL2 (ELAV |
ENTPDS (ecton
EPB41L2 (eryth
EPB41LS (eryth
ERBB2IP (erbb:
ERBB4 (erb-b2
ERC2 (ELKS/RA
ERLECI (endop
EXTLI (exostos
FADS1 (fatty ac
FAM102A (fam
FAM105A (fam
FAM1758 (fam
FAM214A (fam
FAMA46A (famil
FBN1 (fibrillin 1
FBN2 (fibrillin 2
FBXL4 (F-box i
FBXO45 (F-box
FCHO2 (FCH dc
FECH (ferroche
FENI (flap stru
FES (FES proto-
FGF9 (fibroblas
FGFRLOP (FGFF
FKBP4 (FK506
FLRT2 (fibronec
FMNL2 (formin
FNDCS (fibrone
FOXN2 (forkhe:
FOXP2 (forkhe:
FRASI (Fraser ¢
FUTI (fucosyltr
FXR1 (fragile X
FYCO1 (FYVE ar
FZR1 (fizzy/cell
GALNT16 (poly
GIGYF2 (GRB1C
GIT1 (G proteir
GLI3 (GLI family
GLIPR1 (GLI pat
GLRXS (glutare
GLUL (glutamat
GNAL (guanine
GNG12 (guanin
GPDIL (glycero
GPR107 (G pro
GPR161 (G pro
GPRSS5 (G prote
GPRIN3 (GPRIN
GRKS (G protei
GUCD1 (guanyl
HAND2 (heart ¢
HDACA (histont
HDACT (histonc
HDGFRP3 (hep:
HEG1 (heart de
HEY1 (hes-relat
HIATI (hippoce
HMBOX1 (hom
HMGNS (high r
HNRNPHS3 (het:
HS2ST1 (hepar:
HSPA13 (heat s
HSPA4L (heat s
IBAS7 (IBAS7 h
IFFO2 (interme

1605
123879
79016
162989
201627

642797

30844

51343
57452
26058
28964
2737
11010
51218
2752
2774
55970
23171
57720
23432
54329
285513
2869
83606
9464
9759
51564
50810
57493
23462
64645
79618
79366
3189
9653
6782
22824
200205
126917

CBXS5
[CCDC113
[CCDC6
CCDC69
[CCDC97
[CCNI
[CCNT1
CCT3
CD47

CD72
CDC73
[CDH6
[CDK17
[CDK6
[CDON
CFL2
[CHMP7
[CHRM1
CLCF1
[CLCNS
[CLCN6
CLPP
CLUH
[CMTM3
[CNIH4
[CNNM1
[CNTNAP2
[COL22A1
[CREB3L2
[CREBL2
CRTC1
[CRTC2
[CRTC3
[CSNK1A1
[CSNK1G1
[CSRNP1
[CTDSPL
CTIF
CYBS561D1
CYBSB
[CYB5R1
[CYP20A1
DBP
DCAF10
DCAF11
DCLRE1B
DCPS

DNAH100S
DNAH17-AS1
DNAJC18

FAM149B1

CBXS (chromot
€CDC113 (coile
CCDC (coiled-
CCDCE9 (coiled
€CDCY7 (coiled
CCNI (cyclin 1)

CCNT (cyclin T
CCT3 (chaperor
CD47 (CD47 mc
CD5 (CD5 mole
C€D72 (CD72 mc
€DC73 (cell div
CDHS (cadherir
CDK17 (cyclin-c
CDK6 (cyclin-de
CDON (cell adh
CFL2 (cofilin 2 (
CHMP? (charge
CHRML1 (cholin
CLCF1 (cardiotr
CLCNS (chlorids
CLCNS (chlorids
CLPP (caseinoly
CLUH (clustere:
CMTM3 (CKLF-
CNIH4 (cornich
CNNM. (cyclin
CNTNAP2 (cont
COL22A1 (colla
CREB3L2 (cAMI
CREBL2 (cAMP
CRTCI (CREB re
CRTC2 (CREB re
CRTC3 (CREB re
CSNK1A1 (case
CSNK1G1 (case
CSRNP1 (cystei
CTDSPL (CTD (¢
CTIF (CBP8O/2C
CYBS61D1 (cyte
CYBSB (cytochr
CYBSRI (cytoct
CYP20A1 (cytoc
DBP (D site of ¢
DCAF10 (DDB1
DCAF11 (DDB1
DCLRE1B (DNA
DCPS (decappir
DCTN2 (dynact
DCUN1DS (DCP
DDB2 (damage
DDI2 (DNA-dan
DERL2 (derlin 2
DGCR8 (DGCR8
DLG4 (discs, lar
DMRTA2 (DMR
DNAH100S (dy
DNAH17-AS1 (I
DNAJC18 (DnaJ
DNM3 (dynami
DUSP16 (dual s
DUSP18 (dual s
DYRK3 (dual-sp
EARS2 (glutam
EDC3 (enhance
EDNRA (endott
EFNA2 (ephrin-
EFNA4 (ephrin-
EIF3L (eukaryof
EIF4B (eukaryo
EIF5 (eukaryoti
ELP6 (elongato
ENCI (ectoderr
ENKD1 (enkurit
EPB41L1 (eryth
EPHB3 (EPH rec
EPOR (erythrog
ERCCL (excisior
ERLINT (ER lipic
ERP44 (endopl:
EXOCS5 (exocys!
EXT1 (exostosit
FAFL (Fas (TNFI
FAM102A (fam
FAM1268 (fam
FAM14981 (far

23468
29070

8030
26112
90324
10983,

©
S
2

7203
961
921
971

79577

1004

5128

1021

63950
642797
100996295|
202052
26052
80824
150290
8444
124454
80153
1909
1943

2036
2049
2057
2067
10613,
23071
10640
2131
11124
399665|
285172
317662

ARID1A
ARID2
ARID4B
ARID5B
ARL4AC
ARNTL2
[ARRDC3
ARS)
[ASAP1
ASHIL
ASIC1
ASPN
ASXL3
ATAD2B
ATF71P
ATG4D
ATG7
ATP1B1
ATP1B2
ATP2B1
ATP2B2
ATP2C1
ATPS5G2
ATPEV1A
ATP8A1
ATP9B
ATRX
ATXN1
ATXN1L
AUTS2
AVPI1
AXIN2
AZIN1
B3GALNT2
B3GAT2
BACH1
BACH2
BANP
BAZ2A
BAZ2B
BBC3
BBX
BCAS3
BCL11B
BCL2L11
BCL6
BCL9
BCLIL
BDNF
BDP1
BEAN1
BEGAIN
BEND4
BHLHB9
BICC1
BICD2
BLOC1S5
BMP10
BMPR1A
BMPR1B

BNIP2

C100rf107
C100rf12
C100rf88
C1lorf30
C11orf87
C160rf52
C160rf72
C170rf75
C190rf73
C1GALT1
Clorf52
C200rf194
C20rf91
C30rf58
C30rf80
C4orf29

ARID1A (AT ricl
ARID2 (AT rich

ARID4B (AT rict
ARIDSB (AT rict
ARLAC (ADP-rit
ARNTL2 (aryl b
ARRDC3 (arrest
ARS) (arylsulfat
ASAP1 (ArfGAP
ASHIL (ash1 (a
ASIC1 (acid sen
ASPN (asporin)
ASXL3 (additior
ATAD2B (ATPa:
ATF7IP (activat
ATG4D (autopt
ATG7 (autopha
ATP1B1 (ATPas
ATP1B2 (ATPas
ATP2B1 (ATPas
ATP2B2 (ATPas
ATP2C1 (ATPas
ATP5G2 (ATP s
ATP6VIA (ATP:
ATP8A1 (ATPas
ATP9B (ATPase
ATRX (alpha th
ATXNI (ataxin

ATXNIL (ataxin
AUTS2 (autism
AVPI1 (arginine
AXIN2 (axin 2)

AZIN1 (antizym
B3GALNT2 (bet
B3GAT2 (beta-
BACH1 (BTB an
BACH2 (BTB an
BANP (BTG3 as
BAZ2A (bromor
BAZ2B (bromo
BBC3 (BCL2 bin
BBX (bobby s0»
BCAS3 (breast |
BCL118 (B-cell

BCL2L11 (BCL2
BCL6 (B-cell CLI
BCLY (B-cell CLI
BCLOL (B-cell CI
BDNF (brain-de
BDP1 (B doublc
BEAN1 (brain e
BEGAIN (brain-
BEND4 (BEN dc
BHLHBO (basic

BICC1 (BicC fan
BICD2 (bicauda
BLOCISS (biogs
BMP10 (bone r
BMPRI1A (bone
BMPR1B (bone
BNC2 (basonuc
BNIP2 (BCL2/a
BRD4 (bromod
BRDS (bromod
BRPF1 (bromoc
BRSK2 (BR seri
BTAF1 (BTAF1 |
BTBD3 (BB (P(
BUB3 (BUB3 m
BZW1 (basic le!
C100rf107 (chr
C100rf12 (chro
C100rf88 (chro
C11orf30 (chro
C110rf87 (chro
C160rf52 (chro
C160rf72 (chro
C170rf75 (chro
C190rf73 (chro
C1GALT (core
Clorfs2 (chron
C200rf194 (chr
C20rfo1 (chron
C30rfs8 (chron
C30rf80 (chron
C4orf29 (chron

8289
196528

10396
374868
546
6310
342371
26053
60370
8313
51582
148789
135152
571]
60468
54971
11176
29994
27113
56987
54828
64919
10018
604
607
283149
627
55814
146227
57596
389

CELF6
CEP350
CEP8SL
CHD6
CHL1
CLASP2
CLCNS
CNNM4
CNOT6
CPNE2
CREB1

FZD2
2

80823
80114
23299
63915
27302

657

55150
56913
148423,
25943
400950
205428,
401097
80167

(GALNT1
GATA3
GATA6
GINS2
GJA9
IGNRHR
GOLGA3
GPCPD1
GPR61
GRIN2B
GTF2H1
H3F3B
H3F3C
HAS3
HCN1
HDAC4
HNRNPK
HOXA3
HOXB3
HOXD10
HSPA4L
T
IFFO2
1GDCC4
IGSF1
ILIRAPL1
INHBB
INO8OD
IRS1
ITGB8
JARID2
JMJD8
KAT6B

T

CELF6 (CUGBP,
CEP350 (centrc
CEP8SL (centro
CHD (chromor
CHLI (cell adhe
CLASP2 (cytopl
CLCNS (chlorid:
CNNMA (cyclin
CNOT6 (CCR4-1
CPNE2 (copine
CREB1 (cAMP
CRK (v-crk avia
CRLF3 (cytokin:
CSMD1 (CUB ai
CSRNP3 (cystei
CTDSPL2 (CTD |
CTNNBIP1 (cate
CYTH1 (cytohe:
DAZAP1 (DAZ a
DLEC1 (deletec
DLGAP2 (discs,
DOCK11 (dedic
DPF2 (D4, zinc
DUSP3 (dual sp
DVL3 (dishevel
E2F3 (E2F trans
E2F7 (E2F trane
EBF2 (early B-c
EIF3J (eukaryot
ELAVL2 (ELAV |
ELAVL3 (ELAV |
ELOVL6 (ELOVL
EPHA4 (EPH res
EPHAS (EPH res
EPHAS (EPH rer
ERI3 (ERI1 exor
ESRRG (estroge
FADS3 (fatty ac
FAM172A (fam
FAM196A (fam
FAM63B (famil
FAM84B (famil
FBX028 (F-box
FGFR1OP (FGFF
FIGN (fidgetin)
FLRT2 (fibronec
FLT1 (fms-relat
FNBPAL (formir
FOSL2 (FOS-like
FRS2 (fibroblas
FXR2 (fragile X
FZD2 (frizzled ¢
GABRB2 (gamn
GALNT1 (polyp
GATA3 (GATAL
GATA6 (GATAE
GINS2 (GINS cc
GJA9 (gap junc
GNRHR (gonad
GOLGA3 (golgit
GPCPD1 (glycer
GPR61 (G prot¢
GRIN2B (glutar
GTF2H1 (gener
H3F3B (H3 hist
H3F3C (H3 hist
HAS3 (hyaluror
HCNI (hyperpc
HDACA (histon:
HNRNPK (heter
HOXA3 (homec
HOXB3 (homec
HOXD10 (home
HSPA4L (heat s
HTT (huntingti
IFFO2 (interme
1GDCC4 (immui
IGSF1 (immunc
ILIRAPLL (inter
INHBB (inhibin,
INO8OD (INOSC
IRS1 (insulin re
ITGBS (integrin
JARID2 (jumon
IMIDS (jumonj
KAT6B (K(lysine
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ADI1
ADIPOQ
ADIPOR2
ADK
ADNP
ADNP2
ADO
ADORA2A
ADORA2B
ADPGK
ADPRH
ADRA1A
ADRA1B
ADRA2A
ADRA2B
ADRA2C

AGAP2
AGAP2-AS1
AGAP9
AGBL4

AGPATS
AGPAT6 (Mus

AGPAT (Mus musculus)

ADI1 (acireductone dioxygenase 1) 55256LUC7L3
ADIPOQ (adiponectin, C1Q and collagen domain contain 9370|LYSMD1
ADIPOR?2 (adiponectin receptor 2) 79602|MAFG
ADK (adenosine kinase) 132|MAP4K2
ADNP (activity protector

ADNP2 (ADNP homeobox 2) 22850|MBD2
ADO (2 i 84890[MBNLL
ADORA2A (adenosine A2a receptor) 135|MEFV
ADORA2B (adenosine A2b receptor) 136|MEPCE
ADPGK (ADP-dependent glucokinase) 83440[METTL14
ADPRH (ADP-ribosylarginine hydrolase) 141|MGAT1
ADRAIA (adrenoceptor alpha 1A) 148|MIF4GD
ADRAIB (adrenoceptor alpha 1B) 147|MINOS1
ADRA2A (adrenoceptor alpha 2A) 150|M0OB1B
ADRA2B (adrenoceptor alpha 2B) 151|MoBP
ADRA2C (adrenoceptor alpha 2C) 152|msi1
ADRB1 (adrenoceptor beta 1) 153|msi2
ADRB2 (adrenoceptor beta 2, surface) 154|MTA3
ADRB3 (adrenoceptor beta 3) 155|MTMR3
ADRBK1 (adrenergic, beta, receptor kinase 1) 156|MTMR9
ADRBK2 (adrenergic, beta, receptor kinase 2) 157|MY09A
ADSS (adenylosuccinate synthase) 159|MYT1L
AEBP2 (AE binding protein 2) 121536[NAIFL
AEN (apoptosis enhancing nuclease) 64782|NANOS1
AES (amino-terminal enhancer of split) 166|NDRG2
AFAP1 (actin filament associated protein 1) 60312|NEUROGL
AFAP1L1 (actin filament associated protein 1-like 1) 134265|NFAM1L
AFAP1L2 (actin filament associated protein 1-like 2) 84632[NFIC
AFF1 (AF4/FMR2 family, member 1) 4299|NHP2
AFF2 (AF4/FMR2 family, member 2) 2334]NKAP
AFF3 (AF4/FMR2 family, member 3) 3899|NPAS4
AFF4 (AF4/FMR2 family, member 4) 27125|NRF1
AFG3L2 (AFG3-like AAA ATPase 2) 10939|NUDT13
AFM (afamin) 173|oTUD78B
AFTPH (aftiphilin) 54812[0TxX2
AGAP1 (ArfGAP with GTPase domain, ankyrin repeat anc 116987|PABPN1
AGAP2 (ArfGAP with GTPase domain, ankyrin repeat anc 116986(PBRM1
AGAP2-AS1 (AGAP2 antisense RNA 1) 100130776(PDE4A
AGAP9 (ArfGAP with GTPase domain, ankyrin repeat anc 642517|PDE7A
AGBL4 (ATP/GTP binding protein-like 4) 84871(PDGFA
AGBLS (ATP/GTP binding protein-like 5) 60509|PER2
AGFG1 (ArfGAP with FG repeats 1) 3267|PGM2L1
AGFG2 (ArfGAP with FG repeats 2) 3268|PHLDA3
AGGF1 (angiogenic factor with G patch and FHA domain 55109|PHOSPHO1
AGL (amylo-alpha-1, 6- , 4-alpha-glucanotran 178|PIANP
AGMAT (agmatine ureohydrolase (agmatinase)) 79814|PIP4K2B
AGMO (alkylglycerol monooxygenase) 392636/PLD1
AGO1 (argonaute RISC catalytic component 1) 26523|PLVAP
AGO2 (argonaute RISC catalytic component 2) 27161|PLXNB1
AGO3 (argonaute RISC catalytic component 3) 192669|PMF1-BGLAP
AGO4 (argonaute RISC catalytic component 4) 192670[POFUTL
AGPAT3 (1-acylglycerol-3 0-ac : 1A
AGPAT4 (1-acylglycerol-3 0-ac ‘ 1R9B
AGPATS (1-acylglycerol-3-phosphate O-acyltransferase ¢ 55326/PPP5C
GPAT4 (glycerol acyltransferase 4) 137964(PPRCL
GPATS (glycerol-3-phosphate acyltransferase 3) 84803[PaLc2
AGPS (alkylglycerone phosphate synthase) 8540|PRICKLE2
AGRN (agrin) 375790|PRPF40A
AGRP (agouti related neuropeptide) 181/PRR12
AGTRAP (angiotensin Il receptor-associated protein) 57085|PRSS21
AGXT?2 (alanine-glyoxylate aminotransferase 2) 64902|PTAFR
AHCTF1 (AT hook containing transcription factor 1) 25909|PVRL4
AHCY (adenosylhomocysteinase) 191|RAD548
AHCYL1 (adenosylhomocysteinase-like 1) 10768|RAP1GAP2
AHCYL2 (adenosylhomocysteinase-like 2) 23382|RASD2
AHDCI (AT hook, DNA binding motif, containing 1) 27245|RASL10B
AHNAK (AHNAK nucleoprotein) 79026|RBBPS
AHNAK2 (AHNAK nucleoprotein 2) 113146[RC3H1
AHR (aryl hydrocarbon receptor) 196|RCANL
AHRR (aryl-hydrocarbon receptor repressor) 57491|RCSD1
AHSA2 (AHAL, activator of heat shock 90kDa protein AT 130872[RELA
AICDA (activation-induced cytidine deaminase) 57379|RELT
AIDA (axin interactor, dorsalization associated) 64853|RGP1
AIF1 (allograft inflammatory factor 1) 199|RGS78P
AIF1L (allograft inflammatory factor 1-like) 83543[RIMKLA
AIFM1 is-inducing factor, fon-associ 9131|RPRD2
AIFM2 inducing factor, ion-associ 84883[RPS9
AIM1 (absent in melanoma 1) 202|RRP15
AIP (aryl hydrocarbon receptor interacting protein) 9049|RRP8
AJAP1 (adherens junctions associated protein 1) 55966|RSF1
AJUBA (ajuba LIM protein) 84962[SCN1A
AK1 (adenylate kinase 1) 203|SEMA6C
AK2 (adenylate kinase 2) 204[SETD7
AK3 (adenylate kinase 3) 50808|SLC11A2
AK4 (adenylate kinase 4) 205/5LC29A2
AKS (adenylate kinase 5) 26289|SLC2A3

Table S4 miRNA targets by clust

PLVAP

IGFIR (insulin-|
IGFBPS (insulin
1GSF3 (immunc
1KZF3 (IKAROS
ILIRAPLI (inter
IMPG1 (interpt
IPO7 (importin
IPPK (inositol 1
JAG1 (jagged 1

JMJD7-PLA2G4 JMJD7-PLA2G4

LUC7L3 (LUC7-like 3 pre-mRNA splicing 51747|IGFIR
LYSMD1 (LysM, putative pepti -
MAFG (v-maf avian musculoaponeurotic 4097|1GSF3
MAP4K2 (mitogen-activated protein kin 5871|IKZF3
MAPKE (mitogen-activated protein kina 5597|ILIRAPLL
MBD2 (methyl-CpG binding domain pro 8932|IMPG1
MBNLI (muscleblind-like splicing regula 4154]1PO7
MEFV (Mediterranean fever) 4210|1PPK
MEPCE (methylphosphate capping enzy 56257|1AG1
METTL14 (methyltransferase like 14) 57721
MGAT1 (mannosy! (alpha-1,3-)-glycoprc 4245|KAT28
MIF4GD (MIF4G domain containing) 57409|KATNBLL
MINOS1 (mitochondrial inner membran 440574]KBTBD2
MOB1B (MOB kinase activator 18) 92597|KCND3
MOBP (myelin-associated oligodendroc' 4336|KDMSA
MSI1 (musashi RNA-binding protein 1) 4440|KIAA0408
MSI2 (musashi RNA-binding protein 2) 124540[KIAA0753
MTA3 (metastasis associated 1 family, n 57504|KIF18
MTMR3 (myotubularin related protein ¢ 8897|KLF6
MTMR9 (myotubularin related protein ¢ 66036|KLF9
MYO9A (myosin IXA) 4649|KLHLS
MYTLL (myelin transcription factor 1-lik 23040|KLK10
NAIF1 (nuclear apoptosis inducing facto 203245|LAMC1
NANOS1 (nanos homolog 1 (Drosophila; 340719|LAMP2
NDRG2 (NDRG family member 2) 57447|LANCL3
NEUROG1 (neurogenin 1) 4762|LcOR
NFAM1 (NFAT activating protein with IT 150372LDLR
NFIC (nuclear factor I/C (CCAAT-binding 4782|LHFPL2
NHP2 (NHP2 ribonucleoprotein) 55651|LHX2
NKAP (NFKB activating protein) 79576|LHX9
NPAS4 (neuronal PAS domain protein 4) 266743|LMANL
NRF1 (nuclear respiratory factor 1) 4899|LMNB1
NUDT13 (nudix (nucleoside diphosphat 25961|LRAT
OTUD7B (OTU deubiquitinase 7B) 56957|LRP4
0OTX2 (orthodenticle homeobox 2) 5015|LSM148
PABPN1 (poly(A) binding protein, nucle: 8106|LYSMD3
PBRM1 (polybromo 1) 55193|MAGI2
PDE4A (phosphodiesterase 4A, cCAMP-s 5141|MAP3K12
PDE7A (phosphodiesterase 7A) 5150|MAPK1L
PDGFA (platelet-derived growth factor ¢ 5154|MAPK4
PER2 (period circadian clock 2) 8864 MARK1L
PGM2L1 (phosphoglucomutase 2-like 1) 283209|MARS2
PHLDAS (pleckstrin homology-like domz 23612|MATR3
PHOSPHO1 (phosphatase, orphan 1) 162466{MBNL3
PIANP (PILR alpha associated neural pro 196500[MECOM
PIP4K2B (phosphatidylinositol-5-phospt 8396|MED13
PLD1 (phospholipase D1, phosphatidylc| 5337|MED28
vesicle associ TTLS
PLXNBI (plexin B1) 5364|MFHAS1
PMF1-BGLAP (PMF1-BGLAP readthroug| 100527963[MFN1
POFUT1 (protein O-fucosyltransferase 1 23509|MFSD9
PPARGCIA (peroxisome proliferator-act 10891|MGAT1
PPP1R9B (protein phosphatase 1, regulz 84687|MICAL3
PPPSC (protein phosphatase 5, catalytic 5536|MID2
PPRC1 (peroxisome proliferator-activate 23082|MIER3
PQLC2 (PQ loop repeat containing 2) 54896|MINPP1
PRICKLE2 (prickle homolog 2) 166336(MIPOLL
PRPF40A (PRP40 pre-mRNA processing 55660|MLIP
PRR12 (proline rich 12) 57479|MMD
PRSS21 (protease, serine, 21 (testisin)) 10942|MNS1
PTAFR (platelet-activating factor recept: 5724|MOB1B
PVRL4 (poliovirus receptor-related 4) 81607|MOB3A
RAD54B (RAD54 homolog B (S. cerevisia 25788|MPP2
RAP1GAP2 (RAP1 GTPase activating pro 23108[MSMP
RASD2 (RASD family, member 2) 23551|MTSS1
RASL10B (RAS-like, family 10, member E 91608[MTX3
RBBPS (retinoblastoma binding protein 5929|mycep2
RC3H1 (ring finger and CCCH-type domz 149041[MYHO
RCAN (regulator of calcineurin 1) 1827|Mv010
RCSD1 (RCSD domain containing 1) 92241[NAA20
RELA (v-rel avian reticuloendotheliosis v 5970|NAALADL2
RELT (RELT tumor necrosis factor recept 84957|NCKAP1
RGP1 (RGP1 homolog, RAB6A GEF comp. 9827|NCOAL
RGS7BP (regulator of G-protein signalin; 401190|NCS1
RIMKLA (ribosomal modification proteir 284716|NCSTN
RPRD2 (regulation of nuclear pre-mRNA 23248|NDRG3
RPS9 (ribosomal protein 59) 6203|NDSTL
RRP15 (ribosomal RNA processing 15 hc 51018|NFATS
RRPS (ribosomal RNA processing 8, met 23378|NFE2L2
RSF1 (remodeling and spacing factor 1) 51773|NFYA
SCN1A (sodium channel, voltage gated, 6323|NIPAL
SEMAGC (sema domain, transmembran: 10500|NLK
SETD? (SET domain containing (lysine m 80854NOG
SLC11A2 (solute carrier family 11 (proto 4891|NPL
SLC29A2 (solute carrier family 29 (equili 3177|NPR3
SLC2A3 (solute carrier family 2 (facilitats 6515|NT5C1A

KAT2B (K(lysine
KATNBLI (katal
KBTBD2 (kelch
KCND3 (potass
KDMSA (lysine
KIAA0408 (KIA
KIAAO753 (KIAL
KIF1B (kinesin {
KLF6 (Kruppel-I
KLF9 (Kruppel-|
KLHLS (kelch-lil
KLK10 (kallikrei
LAMC1 (laminit
LAMP2 (lysosor
LANCL3 (LanC|
LCOR (ligand d¢
LDLR (low dens
LHFPL2 (lipome
LHX2 (LIM hom
LHX9 (LIM hom
LMAN (lectin,
LMNB1 (lamin

LRAT (lecithin r
LRP4 (low dens
LSM14B (LSM f
LYSMD3 (LysM,
MAGI2 (membi
MAP3K12 (mitc
MAPK1 (mitoge
MAPK4 (mitoge
MARK1 (MAP/t
MARS2 (methic
MATR3 (matrin
MBNL3 (musclc
MECOM (MDS:
MED13 (media
MED28 (media
METTLS (meth
MFHAS1 (malig
MFN (mitofus
MFSD9 (major
MGAT1 (mannc
MICAL3 (micro
MID2 (midline
MIER3 (mesod
MINPP1 (multi|
MIPOL1 (mirro
MLIP (musculai
MMD (monocy
MNS1 (meiosis
MOB1B (MOB |
MOB3A (MOB |
MPP2 (membr:
MSMP (micros:
MTSS1 (metast
MTX3 (metaxin
MYCBP2 (MYC
MYH9 (myosin,
MYO10 (myosii
NAA20 (N(alph
NAALADL2 (N-¢
NCKAP1 (NCK-¢
NCOA1 (nuclea
NCS1 (neurona
NCSTN (nicastr
NDRG3 (NDRG
NDST1 (N-deac
NFATS (nuclear
NFE2L2 (nuclez
NFYA (nuclear ¢
NIPAL (non imj
NLK (nemo-like
NOG (noggin)

NPL (N-acetyln:
NPR3 (natriure
NT5C1A (5'nuc

3480
3488
3321

-

49986
16068

23385
57446
3340
10725
4780
4800
123606
51701
9241
80896
4883
84618

FAM167A
FAM168A
FAM168B
FAM227A
FAMS3C
FAMS8A
FAMB83F
FAM928B
FARSB
FASLG
FBXL16
FBX010
FBXO41
FBXW4
FCHSD1
FERMT1

(GAB2
(GABRE
(GABRQ
(GDF11

IFFO2
IGF2BP1
IGFBPS
IGFN1
IL11

IL6
INTS3
INTS4
IPO9
IQSEC2
ISY1-RAB43
ITGB3
JAKMIP2
KAT7
KCNB1
KCNJ10
KCNKS
KCNK6

FAM167A (fam
FAM168A (fam
FAM168B (fam
FAM227A (fam
FAMS3C (famil
FAMS8A (famil
FAMS3F (famil
FAM928B (famil
FARSB (phenyl:
FASLG (Fas liga
FBXL16 (F-box :
FBXO10 (F-box
FBXO41 (F-box
FBXW4 (F-box i
FCHSD1 (FCH a
FERMT1 (fermi
FGF11 (fibroble
FGFS (fibroblas
FGFR (fibroble
FKBPS (FK506 £
FLNB (filamin B
FMNL3 (formin
FMO?2 (flavin cc
FOS (FBJ murin
FOXN4 (forkhe:
FRK (fyn-relate
FRMPD4 (FERM
FUBP1 (far ups
FXYDS (FXYD di
FZDS (frizzled ¢
GAB2 (GRB2-as
GABRE (gamm:
GABRQ (gamm
GDF11 (growth
GFER (growth f
GFI1 (growth fc
GFPTL (glutami
GGCX (gamma-
GIT1 (G proteir
GKS (glycerol k
GMPPA (GDP-n
GNAQ (guanine
GOLGA7B (golg
GPANK1 (G pat
GPR137 (G pro
GPR153 (G pro
GPR88 (G prote
GPT2 (glutamic
GRAMD2 (GRA
GRIN2A (glutar
GRIN2B (glutan
GRPEL2 (GrpE-I
GTDC1 (glycosy
GUCY1A2 (guar
GXYLT2 (glucos
HCN4 (hyperpc
HDAC? (histon
HES7 (hes fami
HEYL (hes-relat
HHIP (hedgeho
HMGCR (3-hyd
HMOX2 (heme
HNRNPAL (het:
HOXD4 (homec
HPS3 (Hermans
HPX (hemopexi
HSPB6 (heat sh
13 (inhibitor o
IFFO2 (interme
IGF2BP1 (insuli
IGFBPS (insulin
IGFN1 (immunc
1L11 (interleuki
L6 (interleukin
INTS3 (integrat
INTS4 (integrat
1PO9 (importin
1QSEC2 (IQ mot
ISY1-RABA3 (IS'
ITGB3 (integrin
JAKMIP2 (janus
KAT7 (K(lysine)
KCNB1 (potassi
KCNJ10 (potass
KCNKS (potassi
KCNK6 (potassi

100!

83648
23201
130074
646851
51307
92002
113828,
339145
10056
356
146330
26267|
150726
6468
89848
55612
2256
2250
2260
2289
2317
91010
2327
2353
121643
2444
9758,
8880
53827
7855
9846
2564
55879
10220
2671
2672
2673
2677
28964

v

65123
92105|
55705
23096
534599
3690
9832
11143
3745
3766
8645
9424

C60rf222
C60rf62

C60rf222 (chro
C6orf62 (chron

C70rf55-LUCTL C70rf55-LUCTL

C70rf60
C8orfa.
C8orf44-SGK3
[CACNB2
CACULL
CADM1
CALML4
[CAMK2D
CAMK2G
[CAMK2N1
[CAMSAP2
[CAND1
CAPN7
(CAPZA2
CAV2
CAV3
CBFA2T2
CBLB
CBX4
[CCDC144A
CCDC170
[CCDC68
[CCDC71L
[CCDC85A
CCNG2
[CCNJ
[CCNT1
[CCNT2
CCSER2
CCTS
CD226
CD34
CD81
CDC14A
[CDC42EP3
CDC73
(CDH11
[CDH2
[CDH20
[CDHS
CDHE
[CDH8
(CDK17
CDK18
(CDKSR1
CDK6
CDK8
[CDKN1A
CDS2
CDYL
CEBPA
[CECR2
CELF2

CHST11
(CHST12
[CHSY1
CLCC1
CLCN3,
[CLDN11
CLIC4
CLK4
CMIP
[CNEP1R1
[CNKSR3
CNOT1
CNOT6L
CNOT7
[CNTN3

C70rf60 (chron
C8orf4 (chrome
C80rf44-5GK3 |
CACNB2 (calciu
CACULI (CDK2:
CADMI (cell ac
CALML4 (calmc
CAMK2D (calcii
CAMK2G (calcil
CAMK2N1 (calc
CAMSAP2 (calr
CAND1 (cullin-:
CAPN7 (calpair
CAPZA2 (cappil
CAV2 (caveolin
CAV3 (caveolin
CBFA2T2 (core
CBLB (Cbl protc
CBX4 (chromot
CCDC144A (coi
€CDC170 (coile
CCDC68 (coilec
CCDC71L (coile
CCDC85A (coile
CCNG2 (cyclin ¢
CCNJ (cyclin J)

CCNTI (cyclin T
CCNT2 (cyclin T
CCSER? (coiled
CCTS (chaperol
CD226 (CD226
CD34 (CD34 me
CD81 (CD8L m¢
CDC14A (cell di
CDCA42EP3 (CDH
€DC73 (cell div
CDH11 (cadher
CDH2 (cadherir
CDH20 (cadher
CDHS (cadherir
CDH (cadherir
CDH (cadherir
CDK17 (cyclin-c
CDK18 (cyclin-c
CDKSR1 (cyclin
CDK6 (cyclin-d¢
CDK8 (cyclin-d¢
CDKN1A (cyclir
CDS2 (CDP-diac
CDYL (chromoc
CEBPA (CCAAT,
CECR2 (cat eye
CELF2 (CUGBP,
CELF4 (CUGBP,
CEP350 (centrc
CEPSS (centros
CERS2 (ceramic
CERS (ceramic
CFTR (cystic fib
CGGBP1 (CGG 1
CHAMP1 (chro
CHD1 (chromor
CHD2 (chromor
CHD6 (chromo
CHIC2 (cystein¢
CHODL (chond!
CHORDC1 (cyst
CHRMS3 (cholin
CHST11 (carbol
CHST12 (carbol
CHSY1 (chondr
cLect (chloride
CLCNS3 (chlorid:
CLDN11 (claudi
CLIC4 (chloride
CLK4 (CDC-like
CMIP (c-Maf in
CNEPIR1 (CTD
CNKSR3 (CNKSI
CNOT1 (CCR4-t
CNOT6L (CCR4-
CNOT7 (CCR4-
CNTN3 (contac

389384
81688
100996928
154743
56892
100533105
783
143384
23705
91860

»

23473

8535
9720
80129
80323
168455
114800
901
54619
904
905
54462
22948
10666
947|
975
8556
10602
79577
1009

253782,

5067

KCNA6
KCNC3
KCNH5
KCTD16
KCTD17
KIAA1429
KIAA1549
KIF138

PPARGC1B
PRRT3
PTEN
PURB
PURG
RAP2A
RASL10B
RB1CC1
RBM27
RHPN2
RIMS2
RNF165
RNF180
RORA
RORB
RPRD1A
RYBP
SCARB2
SCN3A

KCNA6 (potassi
KCNC3 (potassi
KCNHS (potass
KCTD16 (potas:
KCTD17 (potas:
KIAA1429 (KIA#
KIAA1549 (KIA#
KIF13B (kinesin
KLC2 (kinesin i
KLF11 (Kruppel
KLF7 (Kruppel-|
KLHLIS (kelch-|
KLHL29 (kelch-|
KPNAS (karyop
KPNBL (karyop
L3MBTL3 (I(3)n
LCOR (ligand dt
LGALSL (lectin,
LHFPL4 (lipomz
LIN7C (lin-7 hoi
LIXIL (limb and
LUZP1 (leucine
MAP3K2 (mitog
MAP3K7 (mitog
MAPKBP1 (mits
MAPREL (micrc
MBNL3 (musclc
MCMBP (minic
MDGA2 (MAM
MED1 (mediatc
MLLT6 (myeloi:
MTF1 (metal-r¢
MTF2 (metal re
MTSS1L (metas
MYCBP (MYC b
MYTLL (myelin
NACC1 (nucleu
NAV1 (neuron

NCOA6 (nuclea
NCOR2 (nuclea
NFASC (neurof;
NFATS (nucleat
NFIX (nuclear f;
NONO (non-PC
NPAS3 (neuron
NR2C2 (nuclea
NR4A3 (nuclea
NRSA2 (nuclea
NR6AL (nuclea
NT5DCI (5"-nut
NUFIP2 (nuclez
NUPS0 (nucleo
ONECUTI (one
OTUD7A (OTU

PALM2 (parale|
PAPDS (PAP as
PAPOLA (poly(+
PATL1 (protein
PCDH10 (proto
PDE4A (phospt
PDE7A (phospt
PEXSL (peroxis:
PFKFB3 (6-phot
PIK3CA (phospl
PKN2 (protein |
POLR3D (polyr
POLR3H (polyr
PPARGC1B (pet
PRRT3 (proline
PTEN (phospha
PURB (purine-r
PURG (purine-r
RAP2A (RAP2A,
RASL10B (RAS-
RB1CCI (RBL-ir
RBM27 (RNA b
RHPN2 (rhophi
RIMS2 (regulat
RNF165 (ring fi
RNF180 (ring fi
RORA (RAR-rel:
RORB (RAR-rel:
RPRDI1A (reguli
RYBP (RING a1
SCARB2 (scavel
SCN3A (sodiur
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AKAP1
AKAP10

AMIGO3
AMMECR1
AMMECRIL

AKAP1 (A kinase (PRKA) anchor protein 1)

AKAP10 (A kinase (PRKA) anchor protein 10)

AKAP11 (A kinase (PRKA) anchor protein 11)

AKAP12 (A kinase (PRKA) anchor protein 12)

AKAP13 (A kinase (PRKA) anchor protein 13)

AKAP2 (A kinase (PRKA) anchor protein 2)

AKAP3 (A kinase (PRKA) anchor protein 3)

AKAPS (A kinase (PRKA) anchor protein 5)

AKAPS (A kinase (PRKA) anchor protein 6)

AKAPS (A kinase (PRKA) anchor protein 8)

AKAPS (A kinase (PRKA) anchor protein 9)

AKIRIN (akirin 1)

AKIRIN (akirin 2)

AKR7A2 (aldo-keto reductase family 7, member A2)
AKT1 (v-akt murine thymoma viral oncogene homolog 1
AKT1S1 (AKT1 substrate 1 (proline-rich))

AKT2 (v-akt murine thymoma viral oncogene homolog 2
AKT3 (v-akt murine thymoma viral oncogene homolog 3
AKTIP (AKT interacting protein)

ALAD (aminolevulinate dehydratase)

ALAS1 (5'-aminolevulinate synthase 1)

ALCAM (activated leukocyte cell adhesion molecule)
ALDH1A2 (aldehyde dehydrogenase 1 family, member A
ALDH1A3 (aldehyde dehydrogenase 1 family, member A
ALDH1B1 (aldehyde dehydrogenase 1 family, member B
ALDH1L1 (aldehyde dehydrogenase 1 family, member L:
ALDH1L2 (aldehyde dehydrogenase 1 family, member L2
ALDH3A2 (aldehyde dehydrogenase 3 family, member A
ALDH4A1 (aldehyde dehydrogenase 4 family, member A
ALDH5A1 (aldehyde dehydrogenase 5 family, member A
ALDH6A1 (aldehyde dehydrogenase 6 family, member A
ALDH8AL (aldehyde dehydrogenase 8 family, member A
ALDH9A1 (aldehyde dehydrogenase 9 family, member A
ALDOA (aldolase A, fructose-bisphosphate)

ALG10B (ALG10B, alpha-1,2-glucosyltransferase)

ALG14 (ALG14, UDP-N-acetylglucosaminyltransferase su
ALG2 (ALG2, alpha-1,3/1,6-mannosyltransferase)

ALG3 (ALG3, alpha-1,3- mannosyltransferase)

ALGS (ALGS, alpha-1,3-glucosyltransferase)

ALG (ALG, alpha-1,2-mannosyltransferase)

ALKBH1 (alkB homolog 1, histone H2A dioxygenase)
ALKBHS (alkB homolog 5, RNA demethylase)

ALKBHS (alkB homolog 6)

ALKBHS (alkB homolog 8, tRNA methyltransferase)
ALOX12 (arachidonate 12-lipoxygenase)

ALPK1 (alpha-kinase 1)

ALPK2 (alpha-kinase 2)

ALPK3 (alpha-kinase 3)

ALPL (alkaline phosphatase, liver/bone/kidney)

ALS2 (amyotrophic lateral sclerosis 2 (juvenile))

ALX1 (ALX homeobox 1)

ALX4 (ALX homeobox 4)

AMBRA1 (autophagy/beclin-1 regulator 1)

AMD1 (adenosylmethionine decarboxylase 1)

AMER1 (APC membrane recruitment protein 1)

AMER2 (APC membrane recruitment protein 2)

AMEFR (autocrine motility factor receptor, E3 ubiquitin p
AMHR2 (anti-Mullerian hormone receptor, type Il)
AMIGO1 (adhesion molecule with Ig-like domain 1)
AMIGO2 (adhesion molecule with Ig-like domain 2)
AMIGO3 (adhesion molecule with Ig-like domain 3)
AMMECR1 (Alport syndrome, mental retardation, midfa
AMMECR1L (AMMECR1-like)

AMN (amnion associated transmembrane protein)
AMN1 (antagonist of mitotic exit network 1 homolog)
AMOT (angiomotin)

AMOTL1 (angiomotin like 1)

AMOTL2 (angiomotin like 2)

AMPD2 2)
AMPD3 i inase 3)
AMPH (amphiphysin)

ANAPCI (anaphase promoting complex subunit 1)
ANAPC1S (anaphase promoting complex subunit 15)
ANAPC16 (anaphase promoting complex subunit 16)
ANAPC7 (anaphase promoting complex subunit 7)
ANGEL1 (angel homolog 1 (Drosophila))

ANGEL2 (angel homolog 2 (Drosophila))

ANGPTI (angiopoietin 1)

ANGPT2 (angiopoietin 2)

ANGPTLI (angiopoietin-like 1)

ANGPTL2 (angiopoietin-like 2)

ANGPTL3 (angiopoietin-like 3)

ANGPTL4 (angiopoietin-like 4)

ANK1 (ankyrin 1, erythrocytic)

ANK2 (ankyrin 2, neuronal)

ANK3 (ankyrin 3, node of Ranvier (ankyrin G))

8165
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9590
11214
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79647
55122

8574

2

S
S

SLC2A6
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64400

210

2

2

8854

220

219
10840

160428

[
=

N
I
=

8659
7915
4329
64577,
22

2
144245
199857
85365
10195
29929
79796
8846
54890
84964
91801

N
S &

~
@
©

80216
115701
57538

N
=
&

57679

8092
60529
55626

139285
219287,
267
269
57463
347902
386724
9949
83607
81693
196394
154796
154810
51421
271
272

2
64682,
25906
119504
51434
23357,
90806
2

2
9068|
23452
27329
51129
286
287
288

N
>

® ®
&R

19
[SRRD
STC2
STK39
[STMN4
STOMLL
[SYNDIGIL
[TADA2A
TCEA2

TFCP2L1

TIMELESS
TK2
[TMED1
[TMED8
[TMEM38B
[TNPO1
[TNS1
[TRAF1
[TREH
TRIM13
TRIP4
[TRMT112
[TRPM3
TSC1

TSN
[TSPANS
TUBB6
[TXNRD1

ZDHHC3

ZKSCANS
ZNF48
ZNF579
ZNF609
ZNF652
ZNF710
ZNF711
ZNF821
ZNF827
[ABCG4
[ABHDS

[ACSL3
[ACVR1

SLC2A6 (solute carrier family 2 (facilitat:
SLC39A13 (solute carrier family 39 (zinc
SLC39A9 (solute carrier family 39, meml
SLCA6AL (solute carrier family 46 (folate
SLC6A4 (solute carrier family 6 (neurotr
SLCBAL (solute carrier family 8 (sodium,
SMC1A (structural maintenance of chro
SMGS6 (SMG6 nonsense mediated mRN/
SMIM2 (small integral membrane prote
SMTN (smoothelin)

SMUG1 (single-strand-selective monofu
SNX11 (sorting nexin 11)

SP8 (Sp8 transcription factor)

SPRED2 (sprouty-related, EVH1 domain
SPTBN2 (spectrin, beta, non-erythrocyti
SRP19 (signal recognition particle 19kDz
SRRD (SRR1 domain containing)

STC2 (stanniocalcin 2)

STK39 (serine threonine kinase 39)
STMING (stathmin-like 4)

STOMLI (stomatin (EPB72)-like 1)

Table S4 miRNA targets by clust

11182
91252
55334

221833
200734

INUCKS1
NUFIP2
NUMBL
NUP35

NUPLL (Mus m
oGT

0sBPLE
0STM1
PABPCLL2A
PABPC1L2B
PAFAH1B2
PAKA
PALM2-AKAP2
PANK3
PARD6B

PAXS

PAX6

PAX9

PBRM1

PCGF3

PDCD4

SYNDIGLL (synapse di indur
TADA2A (transcriptional adaptor 2A)
TCEA2 (transcription elongation factor /
TCF4 (transcription factor 4)

TERT (telomerase reverse transcriptase]
TET3 (tet methylcytosine dioxygenase 3
TFCP2L1 (transcription factor CP2-like 1
TG (thyroglobulin)

TIMELESS (timeless circadian clock)

TK2 (thymidine kinase 2, mitochondrial)
TMED1 (transmembrane p24 trafficking
TMEDS (transmembrane p24 trafficking
TMEM38B (transmembrane protein 38¢
TNPO1 (transportin 1)

TNSI (tensin 1)

TRAF1 (TNF receptor-associated factor :
TREH (trehalase (brush-border membra
TRIM13 (tripartite motif containing 13)
TRIP4 (thyroid hormone receptor intera
TRMT112 (tRNA methyltransferase 11-2
TRPM3 (transient receptor potential cat
TSC1 (tuberous sclerosis 1)

TSN (translin)

TSPANO (tetraspanin 9)

TUBBS (tubulin, beta 6 class V)

TXNRD (thioredoxin reductase 1)
TXNRD3 (thioredoxin reductase 3)
UBE2R2 (ubiquitin-conjugating enzyme
UBFD1 (ubiquitin family domain contair
UBN2 (ubinuclein 2)

UBR1 (ubiquitin protein ligase E3 compc
UBTF (upstream binding transcription fz
USP38 (ubiquitin specific peptidase 38)
VAT (vesicle amine transport 1)

VGLL2 (vestigial-like family member 2)
VWAL (von Willebrand factor A domain
WARS2 (tryptophanyl tRNA synthetase
WASF2 (WAS protein family, member 2
WIPF2 (WAS/WASL interacting protein
WNT9B (wingless-type MMTV integratic
WSCD2 (WSC domain containing 2)
XIRP1 (xin actin binding repeat containit
XKR4 (XK, Kell blood group complex sub
YIPF2 (Yip1 domain family, member 2)
YLPML (YLP motif containing 1)

YPELL (yippee-like 1)

ZADH2 (zinc binding alcohol dehydroger
ZBED4 (zinc finger, BED-type containing
ZBTBA4 (zinc finger and BTB domain cont
ZDHHC3 (zinc finger, DHHC-type contair
ZFHX3 (zinc finger homeobox 3)
ZKSCANS (zinc finger with KRAB and SC/
ZNF48 (zinc finger protein 48)

2ZNF579 (zinc finger protein 579)
ZNF609 (zinc finger protein 609)
ZNF652 (zinc finger protein 652)
ZNF710 (zinc finger protein 710)
2ZNF711 (zinc finger protein 711)
ZNF821 (zinc finger protein 821)
ZNF827 (zinc finger protein 827)
ABCG4 (ATP-binding cassette, sub-famil
ABHDS (abhydrolase domain containing
ABR (active BCR-related)

ACSL3 (acyl-CoA synthetase long-chain {
ACVR1 (activin A receptor, type )

114112

254048
197131
7343
84640
10493
245806
64856
10352
10163
147179
7484
9671
165904
114786
78992
56252
29799
284273
9889
57659
51304

7745
197407
163033

23060
22834
374655
7552
55565
152485
64137
51099

N
)

2181
90

DE7A
PDGFRA
PDHA1
PDIKIL
PFN2
PGAP3
PGM3
PGP
PHACTR2
PHF6
PIN1
PIP4K2B
PITX2

POMGNT1
PPARGC1A
PPP1CC
PPP1R12A
PPP1R9A
PPTC7
PROX2
PRPF38A
PRR14L
PRRG1
PSMF1
PSRC1
PTBP3
PTP4A3
PURB
PXMP4
RAB10
RAB11A
RAB5B
RABIF
RAC1
RAD1
RADS51L3-RFFL
RADS4L2
RALA
RALGPS1
RALGPS2
RAN
RAP1B
RAP2B
RASA2
RASAL2
RASSF2
RBM39
RC3H1
REST
RFFL
RFX7
RGMB
RIC8B
RLIM
RNF125
RNF169
RNF19A
ROR1
RPS6KA3

NUCKS1 (nucle
NUFIP2 (nuclez
NUMBL (numb
NUP35 (nucleo
NUPS8 (nucleo
OGT (O-linked |
OSBPL6 (oxyste
0STM1 (osteor
PABPC1L2A (pc
PABPC1L2B (pc
PAFAH1B2 (pla
PAK4 (p21 prot
PALM2-AKAP2
PANK3 (pantot
PARDEB (par-6
PAXS (paired b.
PAXG (paired b
PAX9 (paired b.
PBRM1 (polybr
PCGF3 (polycor
PDCD4 (progra
PDE7A (phospt
PDGFRA (platel
PDHA1 (pyruva
PDIKIL (PDLIM
PEN2 (profilin
PGAP3 (post-G
PGM3 (phosph
PGP (phosphog
PHACTR2 (phot
PHF6 (PHD fing
PIN1 (peptidylg
PIPAK2B (phos;
PITX2 (paired-l
PLD2 (phospho
PLEKHGS3 (plecl
PLEKHHI (plecl
PLOD1 (procoll
POGK (pogo tr
POLR3H (polyn
POMGNTI (prc
PPARGCIA (pel
PPP1CC (protei
PPP1R12A (pro
PPPIR9A (prots
PPTC7 (PTCT pt
PROX2 (prospe
PRPF38A (pre-r
PRR14L (prolin:
PRRG1 (proline
PSMF1 (protea
PSRCI (proline,
PTBP3 (polypyr
PTPA4A3 (protei
PURB (purine-r
PXMP4 (peroxi
RAB10 (RAB10,
RAB11A (RABL
RABSB (RABSB,
RABIF (RAB intc
RACI (ras-relat
RAD1 (RAD1 ch
RAD51L3-RFFL
RADSAL2 (RAD!
RALA (v-ral sim
RALGPS1 (Ral ¢
RALGPS2 (Ral €
RAN (RAN, mer
RAP1B (RAP1B,
RAP28B (RAP2B,
RASA2 (RAS p2
RASAL2 (RAS pi
RASSF2 (Ras as
RBM39 (RNA b
RC3H1 (ring fin
REST (REL-siler
RFFL (ring finge
RFX7 (regulatol
RGMB (repulsiv
RIC8B (RICS gu:
RLIM (ring fings
RNF125 (ring fi
RNF169 (ring fi
RNF19A (ring fi
RORI (receptol
RPSEKA3 (ribos

64710
57532
9253
129401

57645
171568
55624
10891
5501
4659
55607
160760

253143

84722

100529207
23132
5898
9649
55103
5901
5908
5912
5922
9462
9770
9584
149041
5978
117584
64864
285704
55188
51132
54941
254225
25897
4919
6197

KCNN3
KCNS1
KCTD10
KIAA0087
KIAA0408
KIAA1614
KIAA1755
KIF2A
KIFSA
KLF10
KLF7

KLF8

MAP2K1
MAP4KS
MAP7D1
MARCKSL1
MBD1
MCAT
MCRS1
MCTP2

MYO10
MYO18A
MYO18B
MYO1A
IN4BP3
INABP1
INCALD
INCDN
INCKAP1L
NCOR1
INDST1
NDUFA7
INDUFAFS5
INETO2
NEUROD4
INFATS
NFATC2IP
NFIB
INFIX

KCNN3 (potass
KCNS1 (potassi
KCTD10 (potas:
KIAAO087 (KIA/
KIAAD408 (KIA/
KIAAL614 (KIA/
KIAAL755 (KIA/
KIF2A (kinesin |
KIFSA (kinesin {
KLF10 (Kruppel
KLF7 (Kruppel-|
KLF8 (Kruppel-I
KLHL24 (kelch-I
KLHL3 (kelch-lil
KMT2D (lysine
KPNA4 (karyop
KXD1 (KxDL mc
LARP4B (La ribc
LCMT1 (leucine
LHPP (phospho
LIMD1 (LIM doi
LIN7C (lin-7 hot
LMBRIL (limb ¢
LOX (lysyl oxidz
LPP (LIM doma
LRCHS3 (leucine
LRIG2 (leucine-
LRIG3 (leucine-
LRP10 (low der
LRRC20 (leucin
LSM11 (LSM11
LSM14B (LSM
LTBP4 (latent ti
LUC7L3 (LUC7-
LYVE1 (lympha
LZT52 (leucine
M6PR (mannos
MAFA (v-maf a
MAP2K1 (mitog
MAPAKS (mitog
MAP7D1 (MAP
MARCKSLL (M/
MBD1 (methyl-
MCAT (malony!
MCRS1 (micros
MCTP2 (multip
MCUR1 (mitocl
MDN1 (midasir
MED22 (media
MED9 (mediatc
METAP1 (meth
METTL20 (met
MGRN1 (maho
MLEC (malectir
MMP15 (matri:
MOB3B (MOB |
MOCS1 (molyb
MRPL17 (mitoc
MRPL3 (mitoch
MRPL4S (mitoc
MSC (musculin
MSH2 (muts he
MSI1 (musashi
MSRB3 (methic
MXD1 (MAX dit
MYCL (v-myc a
MYH9 (myosin,
MYO10 (myosii
MYO18A (myos
MYO18B (myos
MYO1A (myosi
N4BP3 (NEDD4
NABP1 (nucleic
NCALD (neuroc
NCDN (neuroct
NCKAP1L (NCK-
NCORI (nuclea
NDST1 (N-deac
NDUFA7 (NAD}
NDUFAFS (NAC
NETO2 (neurog
NEUROD4 (neu
NFATS (nuclear
NFATC2IP (nucl
NFIB (nuclear f:
NFIX (nuclear fi

3782

[CNTNS
[CNTNAPS
COG3
COGS
[COL10A1
[COL12A1
COL21A1
COL4A4
[COL4AS
[COL9A1
[COPS3
COTL1
[COX7C
CPD
CPEB1
CPEB2
CPEB3
CPM
CREB1
CREBRF
[CREBZF
CRISPLD1
[CRK
CSNK1A1
[CSNK1D
[CSRNP2
CTBP1
CTBP2
CTCF
CTDSPL
[CTDSPL2
CTTNBP2
CUL3
CUL4B
[CUX2
CXorf23
CXXC4
[CXXC5
CYP27C1
DAAM2
DAB2IP
DACT1
DACT3
DAG1
DCAF10
DCAF12
DCAF7
DCBLD2
DCP2
DCUN1D3
DDHD1
DDIT4
DDX3X
DDX3Y
DDX6
DENNDSB
DERL2
DESI2
DGCR2
DGKD
DGKI
DICER1
DIDO1
DIP2B
DIP2C
DLC1
DLGS
DLGAP3
DMBX1
DMD
DMRTA1
DMXL2
DNAJB4
DNAJC15
DNAJC16
DNAJC2
DNMT3A
DOCK3
DOTIL
DPP10
DPP8
DPY30
DR1
DRP2
DST
DSTYK

CNTNS (contac
CNTNAPS (cont
€OG3 (compon
COGS (compon
COL10A1 (colla
COL12A1 (colla
COL21A1 (colla
COL4A4 (collag
COL4AS (collag
COL9A1 (collag
COPS3 (COP9 s
COTL1 (coactos
COX7C (cytoch
CPD (carboxyps
CPEB1 (cytopla
CPEB2 (cytopla
CPEB3 (cytopla
CPM (carboxyp
CREBL (cAMP
CREBRF (CREB:
CREBZF (CREB/
CRISPLD1 (cyst:
CRK (v-crk avia
CSNK1A1 (case
CSNKID (caseir
CSRNP2 (cystei
CTBP1 (C-termi
CTBP2 (C-termi
CTCF (CCCTC-b
CTDSPL (CTD (¢
CTDSPL2 (CTD |
CTTNBP2 (cort:
CUL3 (cullin 3)

CUL4B (cullin 4
CUX2 (cut-like |
CXorf23 (chron
CXXC4 (CXXC fi
CXXC5 (CXXC fi
CYP27C1 (cytoc
DAAM2 (dishey
DAB2IP (DAB2

DACTI (disheve
DACT3 (disheve
DAG (dystrogl
DCAF10 (DDB1
DCAF12 (DDB1
DCAF7 (DDB1
DCBLD? (discoi
DCP2 (decappit
DCUN1D3 (DCP
DDHD1 (DDHD
DDIT4 (DNA-da
DDX3X (DEAD (
DDX3Y (DEAD (
DDX6 (DEAD (A
DENNDSB (DEM
DERL2 (derlin 2
DESI2 (desumo
DGCR2 (DiGeot
DGKD (diacylgl
DGKI (diacylgly
DICER1 (dicer 1
DIDO1 (death i
DIP28 (disco-in
DIP2C (disco-in
DLC1 (DLC1 Rh.
DLGS (discs, lar
DLGAP3 (discs,
DMBX1 (dience
DMD (dystropt
DMRTAL (DMR
DMXL2 (Dmxcli
DNAJB4 (Dnal |
DNAICL5 (Dnal
DNAJC16 (DnaJ
DNAJC2 (Dnal |
DNMT3A (DNA
DOCK3 (dedica
DOTIL (DOTL-I
DPP10 (dipepti
DPP8 (dipeptid
DPY30 (dpy-30
DR1 (down-reg
DRP2 (dystropt
DST (dystonin)
DSTYK (dual se

53942
129684
83548
10466
1300
1303
81578
1286
1287
1297
8533
23406
1350
1362

256643,
80319
51523

339761,
23500

153090
51339

147906

1605
79269
25853
10238

131566

167227

123879
80821
54541

1654

8653

1656

160518
51009
51029

9993

8527

9162
23405
11083
57609
22982
10395

9231
58512

127343

1756
63951
23312
11080
29103
23341
27000

1788

1795
84444
57628
54878
84661

1810

1821

667
25778

SDC1
SERTAD4
SESN3
SH3D19
SHANK3
SHISA7
SLC25A1
SLC35C2
SLC38A2
SLC6A19
SLC6AS
SLCOA7
SLIT2
SMAD2
SMAP1
SMCR8
SMTNL2
SMURF1
SNX12
SOBP
SON
SPAGY
SPTY2D1
SRSF1
STEGALNACE
STARD13

[TBXS
[TENM2
TET2
[TFAP2A
[TFAP2C
[THRA
[TIAM1
[TMEM1328B
[TMEM168
[TMEM1708
[TMEM183A
[ TMEM260
[TMOD1

[ TNRC6B
[TPP2
[TRIM2
[TRIM66
UBE2I
UBXN7
USF2
USP12
USP45
USP46

BTN1A1
C170rf85
Caorf32
CALD1
CCDC120
(CCND2
CELF3

SDC1 (syndecal
SERTADA (SERT
SESN3 (sestrin

SH3D19 (SH3 d
SHANK3 (SH3 a
SHISA7 (shisa fi
SLC25A1 (solut
SLC35C2 (solut
SLC38A2 (solut
SLC6AL9 (solut
SLCBAS (solute
SLCOAT (solute
SLIT2 (slit guidz
SMAD2 (SMAD
SMAP1 (small /
SMCRS (Smith-
SMTNL2 (smoo
SMURF1 (SMAI
SNX12 (sorting
SOBP (sine ocu
SON (SON DNA
SPAGI (sperm

SPTY2D1 (SPT2
SRSF1 (serine/:
ST6GALNACS (¢
STARD13 (StAR
STRN (striatin,

SVOP (SV2 rela
TBLIX (transdu
TBXS (T-box 5)
TENM2 (teneur
TET2 (tet meth
TFAP2A (transc
TFAP2C (transc
THRA (thyroid |
TIAML (T-cell
TMEM132B (tr:
TMEM168 (trai
TMEM1708 (tr:
TMEMI83A (tr
TMEM260 (trai
TMOD1 (tropoi
TNRC6B (trinuc
TPP2 (tripeptid
TRIM (triparti
TRIM (tripart
UBE2I (ubiquiti
UBXN7 (UBX dc
USF2 (upstrear
USP12 (ubiquit
USP4S (ubiquit
USP46 (ubiquit
VASH1 (vasohit
VWC2L (von W
WDR1 (WD rep
WDR26 (WD re
WNK3 (WNK ly
WNT9B (wingle
WWC2 (WW ar
XRN1 (53" exc
ZBTB16 (zinc fil
ZBTBA3 (zinc fil
ZDHHC18 (zinc
ZMYND11 (zinc
ZNF280C (zinc !
ZNF367 (zinc fil
ZNF608 (zinc fil
ZNF827 (zinc fil
ABI2 (abl-inter:
ADAM10 (ADAI
ALKBHS (alkB h
AMERT (APC m
AMOT (angiom
ANKI (ankyrin

APBB2 (amyloir
AQR (aquarius
ARMC10 (arma
BRAP (BRCAL a
BRK1 (BRICK1,

BTN1A1 (butyr.
C170rf85 (chro
C4orf32 (chron
CALD1 (caldesr
€CDC120 (coile
CCND2 (cyclin |
CELF3 (CUGBP,
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ANKEF1
ANKFY1
ANKH
ANKHD1-EIF4EBP3
ANKIB1
ANKLE2
ANKMY2
ANKRD10
ANKRD11
ANKRD12
ANKRD13A
ANKRD13B
ANKRD13C
ANKRD17
ANKRD23
ANKRD27
ANKRD28
ANKRD29
ANKRD33B
ANKRD34A
ANKRD34B
ANKRD34C
ANKRD40
ANKRD42
ANKRD44
ANKRD46
ANKRD49
ANKRDSO
ANKRDS52
ANKRD54
ANKRDS5
ANKRD6

AP3M2
AP3S1
AP3S2
AP4E1
APSM1
AP5S1
AP5Z1
APAF1

ANKEF1 (ankyrin repeat and EF-hand domain containing
ANKFY1 (ankyrin repeat and FYVE domain containing 1)
ANKH (ANKH inorganic pyrophosphate transport regulat
ANKHD1-EIF4EBP3 (ANKHD1-EIFAEBP3 readthrough)
ANKIB1 (ankyrin repeat and IBR domain containing 1)
ANKLE2 (ankyrin repeat and LEM domain containing 2)
ANKMY2 (ankyrin repeat and MYND domain containing
ANKRD10 (ankyrin repeat domain 10)

ANKRD11 (ankyrin repeat domain 11)

ANKRD12 (ankyrin repeat domain 12)

ANKRD13A (ankyrin repeat domain 13A)

ANKRD13B (ankyrin repeat domain 138)

ANKRD13C (ankyrin repeat domain 13C)

ANKRD17 (ankyrin repeat domain 17)

ANKRD23 (ankyrin repeat domain 23)

ANKRD27 (ankyrin repeat domain 27 (VPS9 domain))
ANKRD28 (ankyrin repeat domain 28)

ANKRD29 (ankyrin repeat domain 29)

ANKRD33B (ankyrin repeat domain 338)

ANKRD34A (ankyrin repeat domain 34A)

ANKRD34B (ankyrin repeat domain 34B)

ANKRD34C (ankyrin repeat domain 34C)

ANKRDAO (ankyrin repeat domain 40)

ANKRDA2 (ankyrin repeat domain 42)

ANKRD44 (ankyrin repeat domain 44)

ANKRD46 (ankyrin repeat domain 46)

ANKRDA9 (ankyrin repeat domain 49)

ANKRDS0 (ankyrin repeat domain 50)

ANKRDS2 (ankyrin repeat domain 52)

ANKRDS4 (ankyrin repeat domain 54)

ANKRDSS (ankyrin repeat domain 55)

ANKRDS (ankyrin repeat domain 6)

ANKRDE3 (ankyrin repeat domain 63)

ANKRDES (ankyrin repeat domain 65)

ANKRDS (ankyrin repeat domain 9)

ANKS1A (ankyrin repeat and sterile alpha motif domain
ANKS1B (ankyrin repeat and sterile alpha motif domain
ANKS6 (ankyrin repeat and sterile alpha motif domain cc
ANKZF1 (ankyrin repeat and zinc finger domain containil
ANLN (anillin actin binding protein)

ANO1 (anoctamin 1, calcium activated chloride channel)
ANO10 (anoctamin 10)

ANO2 (anoctamin 2, calcium activated chloride channel)
ANO3 (anoctamin 3)

ANO4 (anoctamin 4)

ANOS (anoctamin 5)

ANOS (anoctamin 6)

ANOS (anoctamin 8)

ANP32A (acidic (leucine-rich) nuclear phosphoprotein 3:
ANP32B (acidic (leucine-rich) nuclear phosphoprotein 3:
ANP32E (acidic (leucine-rich) nuclear phosphoprotein 3z
ANPEP (alanyl (membrane) aminopeptidase)

ANTXR2 (anthrax toxin receptor 2)

ANXA11 (annexin A11)

ANXA2 (annexin A2)

ANXA4 (annexin Ad)

ANXAS (annexin AS)

ANXA7 (annexin A7)

ANXA9 (annexin A9)

AOC1 (amine oxidase, copper containing 1)

AOC3 (amine oxidase, copper containing 3)

AOX1 (aldehyde oxidase 1)

AP1AR (adaptor-related protein complex 1 associated re
AP1B1 (adaptor-related protein complex 1, beta 1 subur
AP1G1 (adaptor-related protein complex 1, gamma 1 su
AP1G2 (adaptor-related protein complex 1, gamma 2 su
AP1M1 (adaptor-related protein complex 1, mu 1 subun
AP1M?2 (adaptor-related protein complex 1, mu 2 subun
AP151 (adaptor-related protein complex 1, sigma 1 subt
AP152 (adaptor-related protein complex 1, sigma 2 subt
AP153 (adaptor-related protein complex 1, sigma 3 subt
AP2A1 (adaptor-related protein complex 2, alpha 1 subt
AP2A2 (adaptor-related protein complex 2, alpha 2 subt
AP2B1 (adaptor-related protein complex 2, beta 1 subur
AP2M1 (adaptor-related protein complex 2, mu 1 subun
AP3B1 (adaptor-related protein complex 3, beta 1 subur
AP3D1 (adaptor-related protein complex 3, delta 1 subu
AP3M1 (adaptor-related protein complex 3, mu 1 subun
AP3M2 (adaptor-related protein complex 3, mu 2 subun
AP351 (adaptor-related protein complex 3, sigma 1 subt
AP352 (adaptor-related protein complex 3, sigma 2 subt
AP4E1 (adaptor-related protein complex 4, epsilon 1 sut
APSM1 (adaptor-related protein complex 5, mu 1 subun
APSS1 (adaptor-related protein complex 5, sigma 1 subt
APSZ1 (adaptor-related protein complex 5, zeta 1 subun
APAF1 (apoptotic peptidase activating factor 1)
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63926
51479
56172
404734
54467
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57037
55608
29123
23253
88455
124930
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26057
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23243
147463
651746
284615
340120
390616
91369
338699
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157567
54851
57182
283373
129138
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22881
131244
441869
122416
23294
56899
203286
55139
54443
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121601
203859
196527
57719
8125
10541
81611

118429
311
302
3
308|
310

8416
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S

N
S

8639

w
=1
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55435
1

1
8906
8907
10053
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2R

[ACVR2B
[ADAMTS17
[ADAMTSS
[ADCY3
[ADCYAP1
[ADRA1A
[AEBP2
[AFF2

[ANKRD34C
[ANKRD40
[ANP32A
[APAF1

[ARFGEF2
[ARHGAP17
[ARHGAP32
[ARHGEF11
[ARHGEF9
ARID1A
ARID1B
[ARID2
ARID4B
[ARIH1
[ARPP19

BTG2
Cllorf87
C160rf87
C190rf47
Clorf115
C3orf14
C80rf44-SGK3
CAAPL
CACNG2
CALU
CAMSAP2
CAPRIN1
CASD1
CBFA2T2
CBLL1
CC2D1B
CCDC117
CCDC171
CCDC71L
CCDC88A
CCR10
CDC40
CDC42BPA
CDH8
CDK19
CDKN1A

ACVR2B (activin A receptor, type I1B)
ADAMTS17 (ADAM metallopeptidase wi
ADAMTSS (ADAM metallopeptidase wit
ADCY3 (adenylate cyclase 3)

ADCYAP1 (adenylate cyclase activating |
ADRA1A (adrenoceptor alpha 1A)
AEBP2 (AE binding protein 2)

AFF2 (AF4/FMR2 family, member 2)
AFF4 (AF4/FMR2 family, member 4)
AGO2 (argonaute RISC catalytic compor
AGO3 (argonaute RISC catalytic compor
AHSA2 (AHA1, activator of heat shock 9
AKT3 (v-akt murine thymoma viral onco
AMD1 (adenosylmethionine decarboxyl
AMHR?2 (anti-Mullerian hormone recept
AMMECRI (Alport syndrome, mental re
AMOT (angiomotin)

ANGEL2 (angel homolog 2 (Drosophila))
ANKRD29 (ankyrin repeat domain 29)
ANKRD34C (ankyrin repeat domain 34C;
ANKRDA0 (ankyrin repeat domain 40)
ANP32A (acidic (leucine-rich) nuclear pt
APAF1 (apoptotic peptidase activating f.
ARF3 (ADP-ribosylation factor 3)
ARFGAP2 (ADP-ribosylation factor GTPa
ARFGEF2 (ADP-ribosylation factor guani
ARHGAP17 (Rho GTPase activating prot:
ARHGAP32 (Rho GTPase activating prot:
ARHGEF11 (Rho guanine nucleotide exc
ARHGEF9 (Cdc42 guanine nucleotide ex
ARID1A (AT rich interactive domain 1A (
ARID1B (AT rich interactive domain 18 (
ARID2 (AT rich interactive domain 2 (AR
ARID4B (AT rich interactive domain 4B (
ARIH1 (ariadne RBR E3 ubiquitin proteir
ARPP19 (cAMP-regulated phosphoprote
ARX (aristaless related homeobox)
ASXL2 (additional sex combs like transct
ATL3 (atlastin GTPase 3)

ATXN1 (ataxin 1)

ATXN7 (ataxin 7)

AZIN1 (antizyme inhibitor 1)

B3GAT2 (beta-1,3-glucuronyltransferase
BAGALTS (UDP-Gal:betaGIcNAC beta 1,4
BAGALT6 (UDP-Gal:betaGIcNAC beta 1,4
BAALC (brain and acute leukemia, cytop
BBX (bobby sox homolog (Drosophila))
BICD1 (bicaudal D homolog 1 (Drosophi
BMP2 (bone morphogenetic protein 2)
BMP3 (bone morphogenetic protein 3)
BMPR1A (bone morphogenetic protein
BNC2 (basonuclin 2)

BNIP2 (BCL2/adenovirus E1B 19kDa inte
BOLL (boule-like RNA-binding protein)
BRCA1 (breast cancer 1, early onset)
BRI3 (brain protein I3)

BRWD1 (bromodomain and WD repeat
BSN (bassoon presynaptic cytomatrix pr
BTAF1 (BTAF1 RNA polymerase II, B-TFIl
BTBD7 (BTB (POZ) domain containing 7)
BTG2 (BTG family, member 2)

C110rf87 (chromosome 11 open readin;
C160rf87 (chromosome 16 open readin;
C190rf47 (chromosome 19 open readin;
Clorf115 (chromosome 1 open reading
C30rf14 (chromosome 3 open reading fi
C80rf44-SGK3 (C80rf44-SGK3 readthrou
CAAP1 (caspase activity and apoptosis it
CACNG2 (calcium channel, voltage-depe
CALU (calumenin)

CAMSAP2 (calmodulin regulated spectri
CAPRIN1 (cell cycle associated protein 1
CASDI (CAS1 domain containing 1)
CBFA2T2 (core-binding factor, runt dom
CBLL1 (Cbl proto-oncogene-like 1, E3 uk
CC2D18B (coiled-coil and C2 domain cont
€CDC117 (coiled-coil domain containing
€CDC171 (coiled-coil domain containing
CCDC71L (coiled-coil domain containing
CCDC88A (coiled-coil domain containing
CCR10 (chemokine (C-C motif) receptor
€DC40 (cell division cycle 40)
CDC42BPA (CDC42 binding protein kinat
CDHS (cadherin 8, type 2)

CDK19 (cyclin-dependent kinase 19)
CDKN1A (cyclin-dependent kinase inhib

Table S4 miRNA targets by clust

93|RPS6KAG RPS6KAG (ribos 27330
170691/S1PR1 S1PRI (sphingc 1901
11096[sAP30 SAP30 (Sin3A-a 8819)
109[sATB2 SATB2 (SATB he 23314
116{sBF1 SBF1 (SET bindi 6305|
148{sBNO1 SBNO (strawb 55206
121536|SCRN1 SCRN1 (secerni 9805|
2334[sDK1 SDK1 (sidekick 221935
27125sEC22C SEC22C (SEC22 9117]
27161[sELIL SELIL (sel-1 suj 6400)
192669|SENPS SENP5 (SUMO1 205564
130872|SEPT2 SEPT2 (septin 2 4735
10000[SERPINC1 ~ SERPINC1 (serg 462
262[sH3D19 SH3D19 (SH3 d 152503
269[sHF SHF (Src homol 90525
9949[SHROOM3 ~ SHROOM3 (shr 57619
154796{SIAH1 SIAH1 (siah E3 6477
90806|SLAIN1 SLAINZ (SLAIN | 122060
147463|SLC16A6 SLC16A6 (solut 9120)
390616[SLC25A16  SLC25A16 (solu 8034
91369|sLC29A4 SLC29A4 (solut 222962|
8125sLC2A1 SLC2A1 (solute 6513|
317[sLC30A5 SLC30AS (solut 64924
377[sLC30A7 SLC30A7 (solut 148867
84364|SLC36AL SLC36AL (solut 206358]
10564[sLc38A2 SLC38A2 (solut 54407
55114[sLC39A9 SLC39A9 (solut 55334
9743(sLca1A2 SLCA1A2 (solut 84102
9826(SLC44A2 SLC44A2 (solut 57153
23229[sLc6A6 SLC6AS (solute 6533
8289SLMAP SLMAP (sarcole 7871]
57492[sMAD2 SMAD2 (SMAD 4087
196528|SMARCC2  SMARCC2 (SWI 6601]
51742[SMCR8 SMCRS (Smith- 140775
25820[smoc2 SMOC2 (SPARC 64094
10776[{sMOX SMOX (spermir 54498
170302|SMURF1 SMURF1 (SMAI 57154]
55252[sNTB2 SNTB2 (syntrof 6645|
25923[snx12 SNX12 (sorting 29934
6310[SNx2 SNX2 (sorting 6643|
6314[sNx27 SNX27 (sorting 81609
s1582[s0cs7 SOCS7 (suppre: 30837
135152|SORCS1 SORCS1 (sortili 114815
9334[s0x4 SOX4 (SRY (sex 6659)
9331(sP4 SP4 (Sp4 transc 6671]
79870[SPREDL SPREDI. (sprou’ 161742
56987[sPRY1 SPRY1 (sprouty 10252
636[sPRY4 SPRY4 (sprouty 81848
650[srRcaAP SRCAP (Snf2-re 10847
651fsTs STS (suppressic 6764
657[sTC2 STC2 (stannioc: 8614
54796[STK3 STK3 (serine/tr 6788]
663[sTox2 STOX2 (storkhe 56977
66037[STRADB STRADB (STE2C 55437
672[sTRN STRN (striatin, 6801]
25798[SULF1 SULF1 (sulfatas 23213
54014{sULF2 SULF2 (sulfatas 55959
8927[svs1 SYS1 (Sys1 golg 90196
9044(sYVN1 SYVNI (synoviz 84447
55727(TAF9B TAF9B (TAF9B | 51616
7832|TBC1D12 TBC1D12 (TBCI 23232
399947|TBC1D22B  TBC1D22B (TBC 55633
388272|TEADL TEAD1 (TEA do 7003|
126526|TFCP2 TFCP2 (transcri 7024
79762|TGFBR1 TGFBRI (transf 7046]
57415[THRA THRA (thyroid | 7067]
100533105[TIMM23 TIMM23 (trans 100287932
79886[TIMM9 TIMM9 (translc 26520
10369fTIP1 TIPL (tight junc 7082|
813|TLR4 TLR4 (toll-like r 7099)
23271{TMm7sF3 TM7SF3 (transt 51768
4076[TMEM115  TMEMLIS (trar 11070
64921[TMEM120B  TMEM1208 tr: 144404]
9139[TMEM123  TMEM123 (trar 114908
79872[TMEM168  TMEM168 (trai 64418
200014|TMEM189  TMEM189 (trar 387521
150275|TMEM189-UBE TMEM189-UBE 387522
203238[TMEM218  TMEM218 (trar 219854
168455[TMEM260  TMEM260 (trai 54916
55704[TMEMSOA  TMEMSO0A (trai 23585
2826[TMEM63C  TMEMG3C (trai 57156
51362[TMEMI8 TMEMOYS (tran: 26022
8476[TMOD2 TMOD2 (tropor 29767
1006|TNFSF8 TNFSF8 (tumor 944
23097|TNN TNN (tenascin | 63923
1026[TOP28 TOP2B (topoisc 7155|

INFKBIE

PDSSA
PEALS
PER2
PGF
PGGT18

PHOSPHO1
PIGV
PIM2
PIP4K2B
PKDCC
PLAG1
PLCG1
PLCH2
PLEKHA6
PLEKHA8
PLEKHH2
PLEKHO1

POU2F2
PPAP2B
PPARGC1B
PPP1R12B
PRDX6
PRIM2
PRIMA1
PRKACA
PRMTE
PRPS2
PRR15L
PSKH1
PTCD1
PTGIS
PURB
PVRL1
PXK
R3HDM4
RAB11FIP1
RAB3B
RAB3ILL
RAB43

NFKBIE (nuclea
NLRCS (NLR far
NLRP1 (NLR far
NNAT (neuron:
NOTUM (notur
NOVA2 (neuro-
NPSR1 (neurop
NPTXR (neuron
NR6A1 (nucleal
NRP2 (neuropil
NRSN2 (neurer
NUP98 (nucleo
NXF1 (nuclear |
NXN (nucleorec
NXPH3 (neurex
OLR1 (oxidized
ORAI1 (ORAI cz
OSBPL10 (oxys!
OTUB2 (OTU de
OTUD7A (OTU

OXSR1 (oxidati'
PAK3 (p21 prot
PAN2 (PAN2 pc
PANXI (panne»
PAOX (polyami
PARVA (parvin,
PCDH1 (protoc
PCDH19 (proto
PCF11 (PCF11 ¢
PDE1B (phosph
PDE4B (phosph
PDGFC (platele
PDGFRA (platel
PDGFRB (platel
PDS5A (PDS5 o1
PEA1S (phosph
PER2 (period ci
PGF (placental

PGGT1B (prote
PHACTR4 (phos
PHCL (polyhor
PHF21A (PHD f
PHF7 (PHD fing
PHKA2 (phospt
PHLDA3 (pleck:
PHLDB1 (plecks
PHLPP2 (PH do
PHOSPHOL (ph
PIGV (phospha
PIM2 (Pim-2 pr
PIP4K28 (phosy
PKDCC (proteir
PLAG1 (pleiom:
PLCG1 (phosph
PLCH2 (phosph
PLEKHAS (plect
PLEKHAS (plect
PLEKHH2 (plect
PLEKHO! (plecl
PNPO (pyridox:
POLDIP2 (polyr
POLRIE (polym
POLR3A (polyr
POLR3H (polyrr
POU2F2 (POU ¢
PPAP2B (phosp
PPARGCIB (pet
PPP1R12B (pro
PRDX6 (peroxir
PRIM2 (primas:
PRIMAL (prolin
PRKACA (prote
PRMT6 (proteit
PRPS2 (phosph
PRR15L (prolin:
PSKH1 (protein
PTCD1 (pentatr
PTGIS (prostag!
PURB (purine-r
PVRLI (poliovir
PXK (PX domait
R3HDM4 (R3H

RABLIFIPL (RA
RAB3B (RAB3B,
RAB3IL1 (RAB3
RABA3 (RAB43,

23612
23187
23035
162466|

DTNA
DUSP1
DUSP16
DUSPS
DYNLT1
DYRK1A
DYRK2
E2F8
EBF1
EBF2
ECE1
EDC3
EDEM3
EEA1

m
S

EFNAS
EFNB2
EFNB3
EHMT1
EIF4E
EIF4G2

ELOVLS
ELP4
EMC3
EMC7
EMP1
EMP2
ENAH
ENPP2
ENPP6
ENY2
EPB41L1

11040

145270

5814
5818
54899
91300
80223
5865
5866
339122

ERLIN2
ERN1
EROLL (Mus mi
ERP44

FAM16081
FAM168A
FAM1798B
FAM199X
FAM204A
FAM214A
FAM2178B
FAM222A
FAM222B
FAMA46A
FAMS3B
FAMG0A
FAM63B
FAM73A
FAM768B
FAM78A
FAMB84A
FAM848
FAM8A1
FARP1

DTNA (dystrob
DUSP1 (dual sp
DUSP16 (dual s
DUSPS (dual sp
DYNLT1 (dyneit
DYRK1A (dual-¢
DYRK2 (dual-sp
E2F8 (E2F trane
EBF1 (early B-c
EBF2 (early B-c
ECE1 (endothe
EDC3 (enhance
EDEMS3 (ER deg
EEA1 (early enc
EED (embryoni
EFNAS (ephrin-
EFNB2 (ephrin-
EFNB3 (ephrin-
EHMT1 (euchrc
EIF4E (eukaryo
EIF4G2 (eukary
EIF5 (eukaryoti
EIF5A2 (eukary
EIFSB (eukaryo
ELAVL2 (ELAV |
ELFN2 (extrace
ELL (elongatior
ELN (elastin)
ELOVLS (ELOVL
ELP4 (elongato
EMC3 (ER merr
EMC7 (ER merr
EMP1 (epitheli.
EMP2 (epitheli.
ENAH (enabled
ENPP2 (ectonu
ENPP6 (ectonu
ENY2 (enhance
EPB41L1 (eryth
EPC1 (enhance
EPC2 (enhance
EPHAS (EPH re:
EPHA7 (EPH rer
EPN2 (epsin 2)
EPSS (epiderm:
EPT1 (ethanola
ERBB2IP (erbb:
ERBBA (erb-b2
ERLINI (ER lipic
ERLIN2 (ER lipic
ERN1 (endopla
ERO1A (endopl
ERP44 (endopli
ESCO1 (establic
ETFDH (electro
ETNK1 (ethano
ETS1 (v-ets avic
ETV1 (ets varia
ETVS (ets varia
EVX2 (even-ski
EXOCS5 (exocys
EYAL (EYA tran
EZH2 (enhance
FA2H (fatty aci.
FAM120A (fam
FAM1268 (fam
FAM16081 (far
FAM168A (fam
FAM1798 (fam
FAM199X (fam
FAM204A (fam
FAM214A (fam
FAM2178 (fam
FAM222A (fam
FAM2228 (fam
FAMA46A (famil
FAMS3B (famil
FAMB6OA (famil
FAM638 (famil
FAM73A (famil
FAM768 (famil
FAM78A (famil
FAMB84A (famil
FAMB4B (famil
FAMSAL (famil
FARP1 (FERM,

1837
1843
80824
1847
6993
1859
8445
79733
1879
64641
1889
80153
80267
8411
8726
1946

55740

133121
56943
2036
80314
26122

2045
22905
2059
85465
55914
2066|
10613
11160
2081
30001
23071
114799
2110
55500
2113
2115
2119
344191
10640
2138
2146
79152
23196
285172
57700
23201
23116
139231
63877
56204
63939
84915
55731
55603
9679
58516
54629
374986
143684

CENPI

FOXP2
FYCO1
GNAQ
GNPTAB
GPATCH2L
GRAMD1B
GRSF1
GTDC1
HLF
HSF2BP

ROCK1
RPRD2
SDHC
SEMA3A
SERPINB10
SETD3
SETD9
SLC25A33
SLC25A37
SLC2A4
SORL1
SOX4

151354
157638
51439
10160

\TA2
SPNS3
STEGALNAC3
STAG1
STXBPS

CENPI (centron
CHEK1 (checkp
COL7A1 (collag
CUL3 (cullin 3)
CUL4A (cullin 4
CXorf21 (chron
DCAF12 (DDB1
DESI1 (desumo
DGCR14 (DiGec
DLGAP4 (discs,
EIF4E (eukaryo
ERBBA (erb-b2
ETVS (ets varia
EYA3 (EYA tran
FAM122A (fam
FAMA46A (famil
FAMS3F (famil
FMNL3 (formin
FOXP2 (forkhe:
FYCO1 (FYVE a1
GNAQ (guanine
GNPTAB (N-ace
GPATCH2L (G £
GRAMDIB (GR.
GRSF1 (G-rich F
GTDC1 (glycosy
HLF (hepatic le
HSF2BP (heat s
HSH2D (hemat.
HTRA2 (HtrA s
IGF1 (insulin-lik
IKBKAP (inhibit
IL22RA2 (inter!
ING2 (inhibitor
KIF5A (kinesin {
KPNA3 (karyop
LEF1 (lymphoic
LEP (leptin)
LIN7A (lin-7 ho
LMNB2 (lamin
LRRC40 (leucin
LSM12 (LSM12
MEGF9 (multip
MEX3A (mex-3
MMP16 (matri
MTHFD2 (metk
NAAS0 (N(alph
NDNF (neuron-
NDST1 (N-deac
NETO1 (neurof.
NFIC (nuclear f
NOVA2 (neuro-
ORC2 (origin re
PABPNL (poly(
PAPPA (pregna
PDGFC (platele
PEAK1 (pseudo
PHF21A (PHD f
PIP4K2B (phos}
PIPSK1A (phos}
PKIA (protein k
PKNOX1 (PBX/}
PLA2G16 (phos
PLEKHA3 (plect
PPAP2B (phosg:
PROX1 (prospe
PRUNE2 (prune
QSER1 (glutam
RADS54B (RADS
ROCK1 (Rho-as
RPRD2 (regulat
SDHC (succinat
SEMA3A (sema
SERPINB10 (set
SETD3 (SET dor
SETD (SET dor
SLC25A33 (sol
SLC25A37 (sol
SLC2A4 (solute
SORLI (sortilin-
SOX4 (SRY (sex
SPATA2 (sperrr
SPNS3 (spinste
ST6GALNAC3 (¢
STAG1 (stroma
STXBPS (syntax
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APBA1

ARFGEF2
ARFIP1
ARFIP2
ARG2
ARGLU1
ARHGAP1
ARHGAP11A
ARHGAP12
ARHGAP17
ARHGAP18
ARHGAP19
ARHGAP19-SLIT1
ARHGAP20
ARHGAP21
ARHGAP22
ARHGAP23
ARHGAP24
ARHGAP26
ARHGAP28
ARHGAP29
ARHGAP30
ARHGAP31
ARHGAP32
ARHGAP35
ARHGAP36
ARHGAP39
ARHGAP42
ARHGAP44
ARHGAPS
ARHGAP6
ARHGAP9
ARHGDIA
ARHGDIB
ARHGEF1
ARHGEF10

APBA1 (amyloid beta (Ad) precursor protein-binding, far
APBA2 (amyloid beta (Ad) precursor protein-binding, far
APBA3 (amyloid beta (Ad) precursor protein-binding, far
APBB2 (amyloid beta (Ad) precursor protein-binding, far
APBB3 (amyloid beta (Ad) precursor protein-binding, far
APC (adenomatous polyposis coli)

APC2 (adenomatosis polyposis coli 2)

APCDD1 (adenomatosis polyposis coli down-regulated 1
APEX1 (APEX nuclease (multifunctional DNA repair enzy!
APEX2 (APEX nuclease (apurinic/apyrimidinic endonucle
APH1A (APH1A gamma secretase subunit)

APH1B (APH1B gamma secretase subunit)

APLF (aprataxin and PNKP like factor)

APLN (apelin)

APLNR (apelin receptor)

APLP2 (amyloid beta (A4) precursor-like protein 2)
APMAP plasma membran proteil
APOB (apolipoprotein B)

APOBEC4 (apolipoprotein B mRNA editing enzyme, catal
APOC2 (apolipoprotein C-Il)

APOC4 (apolipoprotein C-IV)

APOH (apolipoprotein H (beta-2-glycoprotein 1))

APOL3 (apolipoprotein L, 3)

APOLD1 (apolipoprotein L domain containing 1)

APOO (apolipoprotein O)

APP (amyloid beta (A4) precursor protein)

APPBP2 (amyloid beta precursor protein (cytoplasmic ta
APPLI (adaptor protein, phosphotyrosine interaction, Pt
APPL2 (adaptor protein, phosphotyrosine interaction, Pt
APTX (aprataxin)

AQP1 (aquaporin 1 (Colton blood group))

AQP10 (aquaporin 10)

AQP11 (aquaporin 11)

AQP2 (aquaporin 2 (collecting duct))

AQP3 (aquaporin 3 (Gill blood group))

AQP4 (aquaporin 4)

AQP9 (aquaporin 9)

AQR (aquarius intron-binding spliceosomal factor)

AR (androgen receptor)

ARAP1 (ArfGAP with RhoGAP domain, ankyrin repeat an
ARAP2 (ArfGAP with RhoGAP domain, ankyrin repeat an
ARC (activity-regulated cytoskeleton-associated protein]
ARCN1 (archain 1)

AREL (apoptosis resistant E3 ubiquitin protein ligase 1)
ARF1 (ADP-ribosylation factor 1)

ARF3 (ADP-ribosylation factor 3)

ARF4 (ADP-ribosylation factor 4)

ARF6 (ADP-ribosylation factor 6)

ARFGAP1 (ADP-ribosylation factor GTPase activating prc
ARFGAP2 (ADP-ribosylation factor GTPase activating prc
ARFGEF1 (ADP-ribosylation factor guanine nucleotide-e»
ARFGEF2 (ADP-ribosylation factor guanine nucleotide-e>
ARFIP1 (ADP-ribosylation factor interacting protein 1)
ARFIP2 (ADP-ribosylation factor interacting protein 2)
ARG2 (arginase 2)

ARGLU1 (arginine and glutamate rich 1)

ARHGAP1 (Rho GTPase activating protein 1)
ARHGAP11A (Rho GTPase activating protein 11A)
ARHGAP12 (Rho GTPase activating protein 12)
ARHGAP17 (Rho GTPase activating protein 17)
ARHGAP18 (Rho GTPase activating protein 18)
ARHGAP19 (Rho GTPase activating protein 19)
ARHGAP19-5LIT1 (ARHGAP19-SLIT1 readthrough (NMD «
ARHGAP20 (Rho GTPase activating protein 20)
ARHGAP21 (Rho GTPase activating protein 21)
ARHGAP22 (Rho GTPase activating protein 22)
ARHGAP23 (Rho GTPase activating protein 23)
ARHGAP24 (Rho GTPase activating protein 24)
ARHGAP26 (Rho GTPase activating protein 26)
ARHGAP28 (Rho GTPase activating protein 28)
ARHGAP29 (Rho GTPase activating protein 29)
ARHGAP30 (Rho GTPase activating protein 30)
ARHGAP31 (Rho GTPase activating protein 31)
ARHGAP32 (Rho GTPase activating protein 32)
ARHGAP35 (Rho GTPase activating protein 35)
ARHGAP36 (Rho GTPase activating protein 36)
ARHGAP39 (Rho GTPase activating protein 39)
ARHGAP42 (Rho GTPase activating protein 42)
ARHGAP44 (Rho GTPase activating protein 44)
ARHGAPS (Rho GTPase activating protein 5)

ARHGAP6 (Rho GTPase activating protein 6)

ARHGAP9 (Rho GTPase activating protein 9)

ARHGDIA (Rho GDP dissociation inhibitor (GDI) alpha)
ARHGDIB (Rho GDP dissociation inhibitor (GDI) beta)
ARHGEF1 (Rho guanine nucleotide exchange factor (GEF
ARHGEF10 (Rho guanine nucleotide exchange factor (GE

S
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200558
8862
187
334
57136
338
403314
344]
346
350
80833
81575
79135

10513
26060
55198
54840

89872
282679
359

3
361
366
9716

-y
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116985
116984
23237

9870
375
377
378
3

55738

&
S

10565

93663

533184
57569
57584
58504
57636
83478
23092
79822

9411

257106

57514
9743
2909

158763
80728

143872

9912
3
395

<
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CNTNAP3B
COL4A4
COLCAL

CREBS
CRK
CRTC1
CSDE1
CSRNP3
CTDSPL2

DACH1
DAZAP2
DCAF8
DCC
DCUN1D4
DESI2
DGCR8
DKK3
DNAJA2
DOCK4
DUSP9
DYNC1LI2
DYRK2
E2F5

396
397
9138

FRYL

GAB1

CELF2 (CUGBP, Elav-like family member
CELSR3 (cadherin, EGF LAG seven-pass ¢
CFL2 (cofilin 2 (muscle))

CHD1 (chromodomain helicase DNA bin
CHST11 (carbohydrate (chondroitin 4) s
CHSY1 (chondroitin sulfate synthase 1)
CITED2 (Cbp/p300-interacting transacti
CLMN (calmin (calponin-like, transmem
CLOCK (clock circadian regulator)
CLSTN2 (calsyntenin 2)

CLYBL (citrate lyase beta like)

CNIH1 (cornichon family AMPA receptol
CNTNAP3B (contactin associated proteil
COL4A4 (collagen, type IV, alpha 4)
COLCAL (colorectal cancer associated 1)
OLQ (collagen-like tail subunit (single s
COPS3 (COPY signalosome subunit 3)
CPSF6 (cleavage and polyadenylation sp
CREBS5 (cAMP responsive element bindil
CRK (v-crk avian sarcoma virus CT10 onc
CRTCI (CREB regulated transcription co:
CSDE1 (cold shock domain containing E:
CSRNP3 (cysteine-serine-rich nuclear pr
CTDSPL2 (CTD (carboxy-terminal domait
CTGF (connective tissue growth factor)
CTSV (cathepsin V)

CWF19L1 (CWF19-like 1, cell cycle contr
CYBSR4 (cytochrome bS reductase 4)
DAAM1 (dishevelled associated activatc
DAB1 (Dab, reelin signal transducer, hot
DACH1 (dachshund family transcription
DAZAP2 (DAZ associated protein 2)
DCAF8 (DDB1 and CUL4 associated factc
DCC (DCC netrin 1 receptor)

DCUN1D4 (DCN1, defective in cullin nec
DESI2 (desumoylating isopeptidase 2)
DGCR8 (DGCR8 microprocessor comples
DKK3 (dickkopf WNT signaling pathway
DNAJA2 (DnaJ (Hsp40) homolog, subfan
DOCK4 (dedicator of cytokinesis 4)
DUSP9 (dual specificity phosphatase 9)
DYNCILI2 (dynein, cytoplasmic 1, light i
DYRK2 (dual-specificity tyrosine-(Y)-pho
E2FS (E2F transcription factor 5, p130-b
EBF3 (early B-cell factor 3)

EDIL3 (EGF-like repeats and discoidin I-1
EGRI (early growth response 1)

EIF4A2 (eukaryotic translation initiation
EIFSA2 (eukaryotic translation initiation
ELF2 (E74-like factor 2 (ets domain tran:
ELFN2 (extracellular leucine-rich repeat
ELMSAN (ELM2 and Myb/SANT-like do
ENPEP (glutamyl aminopeptidase (amin
EP300 (E1A binding protein p300)

EPC1 (enhancer of polycomb homolog 1
ESRRG (estrogen-related receptor gamn
ETNKI (ethanolamine kinase 1)

ETVI (ets variant 1)

EXTL2 (exostosin-like glycosyltransferas
FAM167A (family with sequence similar
FAMO1AT (family with sequence similar
FAT2 (FAT atypical cadherin 2)

FBXL20 (F-box and leucine-rich repeat p
FBXO21 (F-box protein 21)

FBXO28 (F-box protein 28)

FBXO42 (F-box protein 42)

FBXW? (F-box and WD repeat domain ¢
FEMAC (fem-1 homolog ¢ (C. elegans))
FGD4 (FYVE, RhoGEF and PH domain col
FGF7 (fibroblast growth factor 7)

FITM2 (fat storage-inducing transmemb
FKBP2 (FKS06 binding protein 2, 13kDa)
FLNB (filamin B, beta)

FNBP1 (formin binding protein 1)
FNBPLL (formin binding protein 1-like)
FOXAL (forkhead box A1)

FOXN3 (forkhead box N3)

FOXO1 (forkhead box 01)

FOXO3 (forkhead box 03)

FOXP1 (forkhead box P1)

FRK (fyn-related Src family tyrosine kina
FRMPD4 (FERM and PDZ domain contail
FRYL (FRY-like)

FUBP3 (far upstream element (FUSE) bit
GAB1 (GRB2-associated binding protein
GABPB2 (GA binding protein transcriptic

Table S4 miRNA targets by clust

10659
1951
1073
1105

50515

22856

10370

79789
9575

64084

171425
10175
728577
1286
399948|

2317

2444
9758
285527
8939
2549
126626

[TPS3INP1
[TPCN1
[TPGS2
TRIM44
[TRIM71
[TRIO
[TRMT61B
TSC22D2
[TSPAN12
[TSSK2
TTK
TTYH2
TTYH3
[TULP4

ATPEVIG1
[ATXNIL
[ATXN7
BAGS
BAIAP2L1

BEND4
C6orf106
C9orf72
CAMK28B
CASP9
CBFB
CC2D1B
CCDC6
CCNG1
CD2AP
CD84

TPS3INPL (tum
TPCN1 (two po
TPGS2 (tubulin
TRIMA4 (tripari
TRIM71 (tripari
TRIO (trio Rho |
TRMT61B (tRN.
TSC22D2 (TSC2
TSPAN12 (tetre
TSSK2 (testis-s
TTK (TTK protei
TTYH2 (tweety
TTYH3 (tweety
TULP4 (tubby i
UBE2! (ubiquiti
UBE2J1 (ubiqui
UBE2V1 (ubiqu
UBIAD1 (UbiA |
UBRS (ubiquitit
UBXN7 (UBX dc¢
USPENL (USP6
UST (uronyl-2-¢
VCL (vinculin)

VCPIP1 (valosir
VEGFA (vascule
VEZF1 (vascula
WASF1 (WAS p
WBPLL (WW di
WDFY3 (WD re
WDR37 (WD re
WEE1 (WEEL G
WNK4 (WNK Iy
WNT1 (wingles
WNT11 (wingle
WNT9A (wingle
WTL (Wilms tu
XKR7 (XK, Kell t
YES1 (YES protc
YOD1 (YOD1 de
YWHAG (tyrosi
ZBTB10 (zinc fit
ZBTB20 (zinc fit
2BTBA1 (zinc fi
ZBTB7A (zinc fi
ZDHHC20 (zinc
ZFANDS (zinc fi
ZHX1 (zinc fing
ZNF281 (zinc fi
ZNF322 (zinc fil
ZNF629 (zinc fil
2ZNF639 (zinc fi
ZNFE52 (zinc fi
ZNF710 (zinc fil
ZNF74 (zinc fin;
2ZNF800 (zinc il
ZNF827 (zinc fi
ZSWIMS (zinc f
AAK1 (AP2 assc
ABCGS (ATP-bil
ABLIMS3 (actin |
ACER? (alkaline
ACSL3 (acyl-Co.
AGFG1 (ArfGAF
AGO1 (argonat
AP5M1 (adaptc
ARLSB (ADP-rit
ARPC2 (actin re
ASXL3 (additior
ATPEV1G1 (ATI
ATXNLL (ataxin
ATXN7 (ataxin

BAGS (BCL2-as:
BAIAP2L1 (BAI1
BCAS4 (breast
BCL11B (B-cell
BEND4 (BEN dc
C60rf106 (chro
C90rf72 (chron
CAMK2B (calcit
CASP9 (caspase
CBFB (core-bin:
CC2D1B (coiled
€CDC6 (coiled-
CCNG1 (cyclin ¢
CD2AP (CD2-as
CD84 (CD84 mc

94241
53373
25941
54765
131405
7204
55006
9819
23554
23617
7272
94015
80727
56995
7329
51465

200014
8030
900
23607
8832

RAD23A
RAD51D
RAP1A
RAP1B
RAP2B
RASD2
RASL10B
RBM23

RSBN1L
RSC1A1
RWDD1
S1PR2
[SAMD1
SAMD10
SCEL
SCFD1
[SCN1A
SCN1B
SEL1L
SEMA4G
[SEMA6C
SEPN1
SEPT7
SETD7
SF1

SGTA
SH3BPS
SH3PXD2A
SHB
SHMT1
SHMT2
[SHROOM2
SKP1
SLC16A10
SLC25A42
SLC27A1
SLC2A12
SLC2A8
SLC35B1
SLC35F6
[SLC39A11
SLCAA4
SLC6A12
SLC6A8
SLC7A6
SLC7A60S
SLC8A1
SLC9A3R1
[SLCO3A1
SMAD2
SMC1A
[SNCAIP
[SNCB

[SNX33

RAD23A (RAD2
RADS51D (RADS
RAP1A (RAP1A,
RAP1B (RAP1B,
RAP2B (RAP2B,
RASD2 (RASD fi
RASL10B (RAS-|
RBM23 (RNA b
RBMS3 (RNA bir
RBMS1 (RNA bi
RCE1 (Ras conv
REEP3 (receptc
REPS2 (RALBP1
RGS17 (regulat
RGS3 (regulato
RHOBTB2 (Rho
RIMS4 (regulat
RND2 (Rho farr
RNF11 (ring fin
RNF115 (ring fi
RNF121 (ring fi
RNF138 (ring fi
RNF19B (ring fi
RNF2 (ring fing:
RNF220 (ring fi
RNF222 (ring fi
RNF24 (ring fin
RNPS1 (RNA bil
ROBO4 (round:
RPH3AL (rabph
RPL28 (ribosorr
RPS14 (riboson
RPS6KL1 (ribos
RPUSDI (RNA ¢
RRP15 (riboson
RRP8 (ribosom:
RSBNIL (round
RSCIAL (regulz
RWDD1 (RWD
S1PR2 (sphingc
SAMDI (sterile
SAMD0 (steril
SCEL (sciellin)

SCFD1 (sec fai
SCN1A (sodiurr
SCN1B (sodium
SELLL (sel-1suj
SEMAAG (sema
SEMAGC (sema
SEPN1 (selenof
SEPT7 (septin 7
SETD7 (SET dor
SF1 (splicing far
SGTA (small gl
SH3BPS (SH3-d
SH3PXD2A (SH:
SHB (Src homol
SHMTL (serine
SHMT2 (serine
SHROOM?2 (shr
SKP1 (S-phase |
SLC16A10 (solu
SLC25A42 (solu
SLC27AT (solut
SLC2A12 (solut
SLC2A8 (solute
SLC35B1 (solut
SLC35F6 (solute
SLC39A11 (solu
SLCAA4 (solute
SLC6A12 (solut
SLC6AS (solute
SLC7A6 (solute
SLC7A60S (solt
SLC8AL (solute
SLC9A3RI (solu
SLCO3AL (solut
SMAD2 (SMAD
SMCIA (structt
SNCAIP (synucl
SNCB (synucleil
SNN (stannin)

SNTB2 (syntrof
SNX1 (sorting r
SNX18 (sorting
SNX33 (sorting

5886
5892
5906
5908|
5912
23551
91608
55147

221035

9627
6620
8303
6645
6642
112574
257364

FARSB
FAT3
FAT4
FAXC
FBN1
FBN2
FBXL3
FBXO030
FBX032
FBXW11
FBXW7
FEM1B
FEM1C
FER
FGF2
FGF7
FGFR3
FIGN
FILIPIL
FKBP7
FLI1
FLRT2
FLRT3
FMIN2
FMR1
FN1
FNDC3A
FOS
FOSL2
FOXF1
FOXG1
FOXO1
FOXP1
FOXP2
FOXP4
FREM1
FRS2

GALNT3
GAN
GAPVD1
GATA3
GATSL2
GCC2
GCLC
GCLM
(GDE1
(GDF10
GDF6
GDI2
(GDPDS5
GET4
GFRA1
GHR
GID4
GJIAL
GKS
GLCCI1
GLI2
(GLRA2
GLRXS
GLTSCR1
(GMPS
(GNAI3
GNB1
GNG12
GOLGA1
GOLGA4
GOLGB1
(GPATCH2
GPCPD1

FARSB (phenyl:
FAT3 (FAT atyp
FAT4 (FAT atyp
FAXC (failed ax
FBN1 (fibrillin 1
FBN2 (fibrillin 2
FBXL3 (F-box a1
FBXO30 (F-box
FBXO32 (F-box
FBXW11 (F-bo>
FBXW7 (F-box:
FEM1B (fem-1

FEM1C (fem-1

FER (fer (fps/fe
FGF2 (fibroblas
FGF7 (fibroblas
FGFR3 (fibroble
FIGN (fidgetin)
FILIPLL (filamin
FKBP7 (FKS06 t
FLI (Fli-1 protc
FLRT2 (fibrone:
FLRT3 (fibrone:
FMN2 (formin

FMRI (fragile X
FN1 (fibronecti
FNDC3A (fibror
FOS (FBJ murin
FOSL2 (FOS-like
FOXF1 (forkhez
FOXG1 (forkhe,
FOXO1 (forkhe
FOXP1 (forkhe:
FOXP2 (forkhe:
FOXP4 (forkhe:
FREM1 (FRAS1
FRS2 (fibroblas
FRY (furry hom
FRYL (FRY-like)
FST (follistatin)
FTO (fat mass &
FUBPL (far ups
FUBPS3 (far ups
FZD2 (frizzled ¢
FZDA4 (frizzled ¢
FZD6 (frizzled ¢
G3BP1 (GTPase
G3BP2 (GTPase
GAB1 (GRB2-as
GABBR2 (gamn
GABRAL (gamn
GABRB2 (gamn
GALNT1 (polyp
GALNT3 (polyp
GAN (gigaxonir
GAPVD1 (GTPa
GATA3 (GATA L
GATSL2 (GATS

GCC2 (GRIP ant
GCLC (glutama
GCLM (glutame
GDE1 (glycerop
GDF10 (growth
GDF6 (growth ¢
GDI2 (GDP diss
GDPDS (glycerc
GET4 (golgito |
GFRAL (GDNF f
GHR (growth h
GID4 (GID com
GIAL (gap junc
GKS (glycerol k
GLCCI1 (glucoc
GLI2 (GLI famil
GLRA2 (glycine
GLRXS (glutare
GLTSCR1 (glion
GMPS (guanine
GNAI3 (guanine
GNB1 (guanine
GNG12 (guanir
GOLGA1 (golgit
GOLGA4 (golgit
GOLGB1 (golgit
GPATCH2 (G pe
GPCPD1 (glyce!

10056
120114
79633
84553
2200
2201
26224
84085
114907
23291
55294
10116
56929
2241
2247
2252

56261

SUFU
[TFRC
[THBS2

BCAS3
C170rf96
CISD1
CYB561D1
CYB5D1
DLK1
ETNK2
GINS4

[ADAR
[ADCY2
[ADIPOR2
[ADRA1B
[AEN
[AFF1
[AGFG2
[AGO1
[AHCTF1
[AHCY
[AHNAK
[AHRR
[AJAP1
[AJUBA
[AK4.
[AKAP11
[AKAP13
[AKAP9
[AKT3
[AKTIP
ALG3
[ALX4
[AMER2

SUFU (suppres:
TERC (transferr
THBS2 (thromk:
TIMM108 (trar
TPDS2 (tumor |
TPT1 (tumor pr
TRIPL1 (thyroic
TWISTL (twist {
UBE2F (ubiquit
UBE2N (ubiquit
VAPB (VAMP (v
WDR? (WD rep
WNT2B (wingle
XPOS (exportin
YPELL (yippee-
ZNF445 (zinc fil
ZNF609 (zinc fil
ZNFX1 (zinc fin
ZSWIMS (zinc f
ATP2B2 (ATPas
BCAS3 (breast |
C170rf96 (chro
CISD1 (CDGSH

CYB561D1 (cyti
CYB5D1 (cytoct
DLK1 (delta-like
ETNK2 (ethano
GINS4 (GINS cc
ISCA2 (iron-sulf
ITGA (integrin
KIF3B (kinesin 1
KLHL14 (kelch-|
LAS1L (LASI-lik
MAPK4 (mitoge
MEGF8 (multip
PKD1 (polycyst
PSMBS (protea
RAB37 (RAB37,
RIMS4 (regulat
SEPT7 (septin 7
SETDS (SET dor
SGSM2 (small ¢
WNT7A (wingle
ZC3H4 (zinc fin
ABCAL (ATP-bil
ABCGA4 (ATP-bil
ABHD2 (abhyd
ABHDS (abhyd
ABIL (abl-inter:
ABL1 (ABL prot
ABL2 (ABL prot
ACAP2 (ArfGAF
ACBDS (acyl-Cc
ACER2 (alkaline
ACIN1 (apopto’
ACSF2 (acyl-Co
ACSL4 (acyl-Co.
ACTRIA (ARP1
ACVR1B (activil
ACVRLI (activir
ADAMS (ADAN
ADAMTSS (AD/
ADAMTSL2 (AT
ADAR (adenosi
ADCY2 (adenyl:
ADIPOR2 (adip:
ADRALB (adrer
AEN (apoptosis
AFF1 (AF4/FMF
AGFG2 (ArfGAF
AGO1 (argonat
AHCTF1 (AT ho
AHCY (adenosy
AHNAK (AHNAI
AHRR (aryl-hyd
AJAP1 (adhere
AJUBA (ajuba L
AK4 (adenylate
AKAP11 (A kine
AKAP13 (A kin
AKAP9 (A kinas
AKT3 (v-akt mu
AKTIP (AKT inte
ALG3 (ALG3, al
ALX4 (ALX hom
AMER2 (APC m
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57643

491

54828
100170841
55847
284613
124637
8788
55224

10142
10000
64400
10195
60529
219287




ARHGEF10L
ARHGEF11
ARHGEF12
ARHGEF15
ARHGEF17
ARHGEF18
ARHGEF2
ARHGEF26
ARHGEF28
ARHGEF3
ARHGEF37
ARHGEF38
ARHGEF39
ARHGEF4
ARHGEF40
ARHGEFS
ARHGEF6
ARHGEF7
ARHGEF9

ARPC2
ARPC3
ARPC4
ARPC4-TTLL3
ARPCS
ARPC5L
ARPP19
ARPP21
ARRB1
ARRB2
ARRDC1
ARRDC2
ARRDC3
ARRDC4
ARSG
ARSI
ARSJ
ARSK
ARVCF
ARX
AS3IMT
ASAH2

ARHGEF10L (Rho guanine nucleotide exchange factor (G
ARHGEF11 (Rho guanine nucleotide exchange factor (GE
ARHGEF12 (Rho guanine nucleotide exchange factor (GE
ARHGEF15 (Rho guanine nucleotide exchange factor (GE
ARHGEF17 (Rho guanine nucleotide exchange factor (GE
ARHGEF18 (Rho/Rac guanine nucleotide exchange facto
ARHGEF2 (Rho/Rac guanine nucleotide exchange factor
ARHGEF26 (Rho guanine nucleotide exchange factor (GE
ARHGEF28 (Rho guanine nucleotide exchange factor (GE
ARHGEF3 (Rho guanine nucleotide exchange factor (GEF
ARHGEF37 (Rho guanine nucleotide exchange factor (GE
ARHGEF38 (Rho guanine nucleotide exchange factor (GE
ARHGEF39 (Rho guanine nucleotide exchange factor (GE
ARHGEF4 (Rho guanine nucleotide exchange factor (GEF
ARHGEF40 (Rho guanine nucleotide exchange factor (GE
ARHGEFS (Rho guanine nucleotide exchange factor (GEF
ARHGEF6 (Rac/Cdc42 guanine nucleotide exchange fact:
ARHGEF7 (Rho guanine nucleotide exchange factor (GEF
ARHGEF9 (Cdcd2 guanine nucleotide exchange factor (G
ARID1A (AT rich interactive domain 1A (SWi-like))
ARID1B (AT rich interactive domain 1B (SWI1-like))
ARID2 (AT rich interactive domain 2 (ARID, RFX-like))
ARID3A (AT rich interactive domain 3A (BRIGHT-like))
ARID3B (AT rich interactive domain 3B (BRIGHT-like))
ARIDAA (AT rich interactive domain 4A (RBP1-like))
ARIDAB (AT rich interactive domain 4B (RBP1-like))
ARIDSB (AT rich interactive domain 58 (MRF1-like))
ARIH1 (ariadne RBR E3 ubiquitin protein ligase 1)

ARIH2 (ariadne RBR E3 ubiquitin protein ligase 2)

ARLL (ADP-ribosylation factor-like 1)

ARL10 (ADP-ribosylation factor-like 10)

ARL11 (ADP-ribosylation factor-like 11)

ARL13B (ADP-ribosylation factor-like 13B)

ARL14 (ADP-ribosylation factor-like 14)

ARL14EP (ADP-ribosylation factor-like 14 effector protei
ARL15 (ADP-ribosylation factor-like 15)

ARL178 (ADP-ribosylation factor-like 178)

ARL2 (ADP-ribosylation factor-like 2)

ARL3 (ADP-ribosylation factor-like 3)

ARLA4A (ADP-ribosylation factor-like 4A)

ARLAC (ADP-ribosylation factor-like 4C)

ARLAD (ADP-ribosylation factor-like 4D)

ARLSA (ADP-ribosylation factor-like 5A)

ARLSB (ADP-ribosylation factor-like 58)

ARL6 (ADP-ribosylation factor-like 6)

ARL6IP1 (ADP-ribosylation factor-like 6 interacting prote
ARL6IPS (ADP-ribosylation factor-like 6 interacting prote
ARL8A (ADP-ribosylation factor-like 8A)

ARL8B (ADP-ribosylation factor-like 88)

ARL9 (ADP-ribosylation factor-like 9)

ARMCL (armadillo repeat containing 1)

ARMC10 (armadillo repeat containing 10)

ARMC12 (armadillo repeat containing 12)

ARMCS (armadillo repeat containing 5)

ARMCS (armadillo repeat containing 8)

ARMCX2 (armadillo repeat containing, X-linked 2)
ARMCX3 (armadillo repeat containing, X-linked 3)
ARMCX4 (armadillo repeat containing, X-linked 4)

ARNT (aryl hydrocarbon receptor nuclear translocator)
ARNT2 (aryl-hydrocarbon receptor nuclear translocator
ARNTL (aryl hydrocarbon receptor nuclear translocator-
ARNTL2 (aryl hydrocarbon receptor nuclear translocator
ARPC1A (actin related protein 2/3 complex, subunit 1A,
ARPC1B (actin related protein 2/3 complex, subunit 18,
ARPC2 (actin related protein 2/3 complex, subunit 2, 34|
ARPC3 (actin related protein 2/3 complex, subunit 3, 21|
ARPC4 (actin related protein 2/3 complex, subunit 4, 201
ARPC4-TTLL3 (ARPCA-TTLL3 readthrough)

ARPCS (actin related protein 2/3 complex, subunit 5, 16|
ARPCSL (actin related protein 2/3 complex, subunit 5-lik
ARPP19 (cAMP-regulated phosphoprotein, 19kDa)
ARPP21 (cAMP-regulated phosphoprotein, 21kDa)
ARRB1 (arrestin, beta 1)

ARRB2 (arrestin, beta 2)

ARRDC (arrestin domain containing 1)

ARRDC2 (arrestin domain containing 2)

ARRDC3 (arrestin domain containing 3)

ARRDC4 (arrestin domain containing 4)

ARSG (arylsulfatase G)

ARSI (arylsulfatase family, member I)

ARSJ (arylsulfatase family, member J)

ARSK (arylsulfatase family, member K)

ARVCF (armadillo repeat gene deleted in velocardiofacic
ARX (aristaless related homeobox)

AS3MT (arsenite methyltransferase)

ASAH2 (N- ingosi i lase (non-ly

55160

9459
8874
23229

GALNT13
GAPVD1
GDF5
GEMIN6
GHR
GIGYF1
GLCCI1
GLIS3
GLRB
GLTSCR1L
GMFB
GMPR
GNA12
GNB1L
GOLGA4
GOLM1
GPD2
GPR137C
GPRIN3

57492
196528
1820

285598
115761
200894
80117
120534
54622,
100506084
402
403
10124
10123

w
N
e

26225
221079
84100
23204
10550
127829
55207
132946
55156
83787
221481
79798
25852
9823
51566
100131755
405
9915
406
56938
10552
10095
10109
10094
10093
100526693
10092
81873
10776
10777,

S

22901
340075
79642
153642

170302
57412
56624

GRSF1
GSK3B
GTDC1
GTF2H1
H2AFZ
H3F3B

KCNAG
KCNJ12
KCNJ13
KCNJ6
KCNK2
KCNN3
KDMSA
KDMS5B
KHDRBS2
KIAA1211
KIAA1211L
KIAA1958
KIF21B
KIF2A

GALNT13 (polypeptide N-acetylgalactos
GAPVD1 (GTPase activating protein and
GDFS5 (growth differentiation factor 5)
GEMING (gem (nuclear organelle) associ
GHR (growth hormone receptor)
GIGYF1 (GRB10 interacting GYF protein
GLCCI1 (glucocorticoid induced 1)
GLIS3 (GLIS family zinc finger 3)

GLRB (glycine receptor, beta)
GLTSCRIL (GLTSCR1-like)

GMFB (glia maturation factor, beta)
GMPR (guanosine monophosphate redt
GNA12 (guanine nucleotide binding pro
GNBLL (guanine nucleotide binding prof
GOLGA4 (golgin Ad)

GOLM1 (golgi membrane protein 1)
GPD2 (glycerol-3-phosphate dehydroge
GPR137C (G protein-coupled receptor 1
GPRIN3 (GPRIN family member 3)
GRM3 (glutamate receptor, metabotrog
GRSF1 (G-rich RNA sequence binding fa
GSK3B (glycogen synthase kinase 3 beta
GTDC1 (glycosyltransferase-like domain
GTF2H1 (general transcription factor IIH
H2AFZ (H2A histone family, member )
H3F3B (H3 histone, family 3B (H3.38))
H3F3C (H3 histone, family 3C)

HAO1 (hydroxyacid oxidase (glycolate o
HAPLN1 (hyaluronan and proteoglycan |
HAS2 (hyaluronan synthase 2)

HBEGF (heparin-binding EGF-like growtt
HECTD1 (HECT domain containing E3 ub
HHIP (hedgehog interacting protein)
HIC2 (hypermethylated in cancer 2)
HIP1R (huntingtin interacting protein 11
HIVEP1 (human immunodeficiency virus
HMGA2 (high mobility group AT-hook 2
HMGN2 (high mobility group nucleoson
HMGXB4 (HMG box domain containing
HNRNPR (heterogeneous nuclear ribont
HNRNPU (heterogeneous nuclear ribont
HOXD12 (homeobox D12)

HSBP1 (heat shock factor binding protei
HSD11B1 (hydroxysteroid (11-beta) deh
HSPA12B (heat shock 70kD protein 128]
HUNK (hormonally up-regulated Neu-as
INSR (insulin receptor)

IQSEC1 (IQ motif and Sec7 domain 1)
IRF1 (interferon regulatory factor 1)
1SL1 (ISL LIM homeobox 1)

ITCH (itchy E3 ubiquitin protein ligase)
ITGAQ (integrin, alpha 9)

JMY (junction mediating and regulatory
KAT6A (K(lysine) acetyltransferase 6A)
KAT7 (K(lysine) acetyltransferase 7)
KCMF1 (potassium channel modulatory
KCNAG (potassium channel, voltage gatc
KCNJ12 (potassium channel, inwardly re
KCNJ13 (potassium channel, inwardly re
KCNJ6 (potassium channel, inwardly rec
KCNK2 (potassium channel, two pore dc
KCNNS3 (potassium channel, calcium act
KDMSA (lysine (K)-specific demethylase
KDMSB (lysine (K)-specific demethylase
KHDRBS2 (KH domain containing, RNA £
KIAA1211 (KIAA1211)

KIAAL211L (KIAA1211-like)

KIAA1958 (KIAA1958)

KIF21B (kinesin family member 218)
KIF2A (kinesin heavy chain member 2A)
KITLG (KIT ligand)

KLF7 (Kruppel-like factor 7 (ubiquitous))
KLF8 (Kruppel-like factor 8)

KLHL11 (kelch-like family member 11)
KPNA1 (karyopherin alpha 1 (importin a
L3MBTL3 (I(3)mbt-like 3 (Drosophila))
LARGE (like-glycosyltransferase)

LEMD3 (LEM domain containing 3)
LIMD2 (LIM domain containing 2)
LIN28B (lin-28 homolog B (C. elegans))
LMLN (leishmanolysin-like (metallopept
LRRTM3 (leucine rich repeat transmemt
LSM11 (LSM11, U7 small nuclear RNA a:
LYN (LYN proto-oncogene, Src family tyr
LZTS3 (leucine zipper, putative tumor st
MAF (v-maf avian musculoaponeurotic {

Table S4 miRNA targets by clust

114805
26130
8200
79833
2690
64599
113263

4094]

CDC73
CDH20
CDH6
CLMN
CLVS2
CNIH1
COL4A4
CPNE8
CPT1A
CRKL
CTNNBIP1
CUL4B
DCC
DDX19B
DLGS
DNAJB1
DYNLL2
EED
EFNB2
EIF4A1
ELAC2
ELK4
ELMSAN1
ELOVLE
EPC2
ESR1

EVIS
FAM1178
FAM126A
FAM208A
FAM221B
FAM49B
FAM63B
FANCB
FBXL19
FBXO9
FBXW7
FGD6
FNIP1
FRMDS
FUBP3
FYTTD1
FZD8
GATAD1
GATAD2B
GDF11
GGCX
GLIS3
GP5
GPC6
GRHL1
GUCY1A2
H3F3B
HDAC9
HNRNPAO
HNRNPA2B1
IGF2BP2
IGLONS
IL13RA1
IL16
IL6ST
IPOS

IRS4

ISL2
JARID2
KCNG3
KLF10
KLF12
KLHL33
KMT2C
KMT2D
KPNA3
LAMA4
LIN28A
LRRC59
LRRTM3
LSM12
MACC1
MAFB
MAGI1
MAGOHB
MAP1LC3B
MAP3K3
MAP3K9
MAPK8IP2
MARCKS

"

€DC73 (cell div
CDH20 (cadher
CDH (cadherir
CLMN (calmin (
CLVS2 (clavesir
CNIH1 (cornich
COL4A4 (collag
CPNES (copine
CPT1A (carnitir
CRKL (v-cr avii
CTNNBIP1 (cate
CUL4B (cullin 4
DCC (DCC netri
DDX198 (DEAD
DLGS (discs, lar
DNAJB1 (DnaJ (
DYNLL2 (dyneir
EED (embryoni
EFNB2 (ephrin-
EIF4A1 (eukary
ELAC2 (elaC rib
ELK4 (ELK4, ET¢
ELMSAN1 (ELV
ELOVL6 (ELOVL
EPC2 (enhance
ESR1 (estrogen
EVIS (ecotropic
FAM1178 (fam
FAM126A (fam
FAM208A (fam
FAM2218 (fam
FAMA49B (famil
FAM63B (famil
FANCB (Fancor
FBXLI (F-box :
FBXOO (F-box
FBXW7 (F-box i
FGDS (FYVE, Rt
FNIP1 (folliculir
FRMDS (FERM
FUBP3 (far ups
FYTTD1 (forty-t
FZD8 (frizzled ¢
GATADI (GATA
GATAD2B (GAT
GDF11 (growth
GGCX (gamma-
GLIS3 (GLIS farr
GPS (glycoprot
GPC6 (glypican
GRHLI (grainyt
GUCY1A2 (guar
H3F3B (H3 hist
HDAC (histon«
HNRNPAO (hets
HNRNPA2B1 (h
IGF2BP2 (insuli
IGLONS (IgLON
IL13RAL (interl
1L16 (interleuki
IL6ST (interleut
IPOS (importin
IRS4 (insulin re
1512 (ISL LIM hc
JARID2 (jumony
KCNGS3 (potass
KLF10 (Kruppel
KLF12 (Kruppel
KLHL33 (kelch-I
KMT2C (lysine |
KMT2D (lysine
KPNA3 (karyop
LAMA4 (laminii
LIN28A (lin-28 |
LRRC59 (leucin
LRRTMS3 (leucir
LSM12 (LSM12
MACCI (metas
MAFB (v-maf
MAGI1 (membi
MAGOHB (mag
MAPILC3B (mi
MAP3K3 (mitog
MAP3K9 (mitog
MAPKSIP2 (mit
MARCKS (myric

79577
28316

1004
79789

150864

392307
51571

23542

4082

SOCS6
[SORT1
SPATS2
SPINT1
[SPRED3
SPRY3
SPTBN2
SPTLC2
SRC
SREK1IP1

SYT7
TBC1D13
TBC1D22B
TBCK
TBL1X
TCAP
TCEAL4
[TCEANC2
TCEB3
TCF12
TCTA
TEAD2
TEX261
TFG
TGFB2
TIMP4
TIRAP
[TMEM135
[TMEM184B
[TMEM233
TMEM234
[TMEM245
[TMEMA41A
[TMEM65
TMOD1
TNFAIP8
[TNFRSF19
[TNFRSF8
[TNKS
TNPO1
[TNRC18
TOMM70A
TOP1
TP53

TP63
TPRG1
TRABD2B
TRAF31P2
TRAF6
TRIM24
TRIOBP
[TRPM7
[TRPV2
[TSNARE1
[TSPAN14
TSPAN33
TYSND1
UBE2J1
UBE2L6
UBE2R2
UBFD1
UBOXS
UBTD2
UBTF
UNC5D
uQccl
VLDLR
VPS37D
VPS9D1
VRTN
VICN1
VTI1B
(WASF2
WDR7

50CS6 (suppre:
SORT (sortilin
SPATS2 (sperm
SPINT1 (serine
SPRED3 (sprou’
SPRY3 (sprouty
SPTBN2 (spectr
SPTLC2 (serine
SRC (SRC proto
SREK1IP1 (SREF
SRF (serum res
SRPK1 (SRSF pr
SRRD (SRR1 do
SSH3 (slingshot
SSTR1 (somato
ST3GALL (ST3
STARD3 (StAR-1
STRADB (STE2C
STX17 (syntaxir
STX3 (syntaxin
STX6 (syntaxin
SYT2 (synaptot
SYT7 (synaptot
TBC1D13 (TBCI
TBC1D22B (TB(
TBCK (TBCL doi
TBLIX (transdu
TCAP (titin-cap
TCEAL4 (transc
TCEANC2 (tran:
TCEB3 (transcri
TCF12 (transcri
TCTA (T-cell lew
TEAD2 (TEA do
TEX261 (testis «
TFG (TRK-fused
TGFB2 (transfo
TIMP4 (TIMP v
TIRAP (toll-inte
TMEM135 (trar
TMEM184B (tr:
TMEM233 (trar
TMEM234 (trar
TMEM245 (trar
TMEMA41A (trai
TMEMSS (tran:
TMOD1 (tropoi
TNFAIPS (tumo
TNFRSF19 (turr
TNFRSF8 (tumc
TNKS (tankyras
TNPOL (transp:
TNRC18 (trinuc
TOMM?70A (tra
TOP1 (topoisor
TPS3 (tumor pr
TP63 (tumor pr
TPRG1 (tumor |
TRABD2B (TraB
TRAF3IP2 (TRA
TRAF6 (TNF rec
TRIM24 (tripart
TRIOBP (TRIO a
TRPM7 (transie
TRPV2 (transiel
TSNAREL (t-SN,
TSPAN14 (tetrs
TSPAN33 (tetrz
TYSNDI (trypsi
UBE2J1 (ubiqui
UBE2L6 (ubiqui
UBE2R? (ubiqu
UBFD1 (ubiquit
UBOXS (U-box
UBTD2 (ubiquit
UBTF (upstrear
UNCSD (unc-5 1
UQcci (ubiquil
VLDLR (very lov
VPS37D (vacuo
VPS9D1 (VPS9
VRTN (vertebre
VTCN1 (V-set d
VTILB (vesicle t
WASF2 (WAS p
WDR? (WD rep

9306
6272
65244
6692
399473
10251
6712
9517,
6714
285672

137970
55245
7436
155382
9605,
55237
79679
10490
10163,
23335

GPD1L
(GPR183
GPR27
GPR37
(GPRS0
(GPR85
GPSM2
GPX8
(GRAMD4
(GREB1L
GRIA2
GRID2
GRIK2
GRIN2A
GRM1
(GRMS
GRSF1
GSE1
(GSK3B
GSR
GTDC1
GTF2E1
(GUCY1A2
H2AFV
HAPLN1
HAS2
HCN4
HDAC9
HDGFRP3
HEG1
HELZ
HERPUD1
HEY2
HGF
HIPK3
HIVEP3
HMGCR
HNF1B
HNRNPAO
HNRNPA3
HNRNPAB
HNRNPF
HNRNPH2
HNRNPK
HNRNPU
HOMER1
HOXD4
HSP90B1
HSPA13
HSPA4L
HSPA8
HSPD1
HSPE1-MOB4
HTRA3
HVCN1

IDH2
IFFO2
IGF2R
IGFBPS
IGIP
IKZF2
IKZF4
L3
IMPA1
INA
INO80D
INSIG2
INTU

ITGA8
ITGB3BP
ITGB8
ITPRIPL2
ITSN1
JAK2

GPDIL (glycerc
GPR183 (G pro
GPR27 (G prot¢
GPR37 (G prot
GPRS0 (G prot¢
GPRSS (G prot¢
GPSM2 (G-prot
GPXS (glutathic
GRAMD4 (GRA
GREBIL (growt
GRIA2 (glutam:
GRID2 (glutam:
GRIK2 (glutam:
GRIN2A (glutar
GRM1 (glutam:
GRMS (glutam:
GRSF1 (G-rich F
GSE1 (Gsel coi
GSK3B (glycoge
GSR (glutathior
GTDC1 (glycosy
GTF2E1 (gener:
GUCY1A2 (gual
H2AFV (H2A hi
HAPLN1 (hyalu
HAS2 (hyaluror
HCN4 (hyperpc
HDACS (histon:
HDGFRP3 (hep.
HEG1 (heart de
HELZ (helicase
HERPUD1 (hor
HEY2 (hes-relat
HGF (hepatocy
HIPK3 (homeoc
HIVEP3 (humar
HMGCR (3-hyd
HNF1B (HNF1
HNRNPAO (het:
HNRNPA3 (het:
HNRNPAB (het
HNRNPF (heter
HNRNPH2 (het
HNRNPK (heter
HNRNPU (hete
HOMER1 (hom
HOXD4 (homec
HSP90B1 (heat
HSPA13 (heat ¢
HSPA4L (heat s
HSPAS (heat sh
HSPD1 (heat st
HSPE1-MOB4 (
HTRA3 (HtrA se
HVCN1 (hydrog
ICK (intestinal ¢
1D4 (inhibitor o
IDE (insulin-deg
IDH2 (isocitrate
IFFO2 (interme
IGF2R (insulin-1
IGFBPS (insulin
1GIP (IgA-induc
IKZF2 (IKAROS
IKZF4 (IKAROS
1L13 (interleuki
IMPAL (inosito
INA (internexin
INOSOD (INO8C
INSIG2 (insulin
INTU (inturned
1PO4 (importin
1POS (importin
1PO7 (importin
1PO8 (importin
1QSEC1 (IQ mot
IRF2BP2 (interf
IRF2BPL (interf
ITCH (itchy E3
ITGA3 (integrin
ITGA8 (integrin
ITGB3BP (integ
ITGBS (integrin
ITPRIPL2 (inosit
ITSN1. (intersec
JAK2 (Janus kin

23171
1880
2850
2861
9248

54329

29899

493869

100529241
94031
84329
22858

3400
3416
3418
126917
3482
3488
492311/
22807

[ANK2
[ANKH
[ANKIB1
[ANKRD11
[ANKRD13C
[ANKRD17
[ANKRD28
[ANKRD29
[ANKRD33B
[ANKRD50
[ANKRD52
[ANKRD9
[ANO6
[AP2B1
[AP3D1
[APCDD1
[APP

[APPL1

AR

[ARAP2
[ARHGAP1
[ARHGAP12
[ARHGAP26
[ARHGAP31
[ARHGAP35
[ARHGEF10
[ARHGEF11
[ARHGEF18
[ARHGEF28
[ARHGEF3
[ARHGEF7
[ARID4A
ARID4B
[ARL1
[ARL13B
[ARL4A
[ARL4C
[ARLSA
[ARMC8

ANK2 (ankyrin

ANKH (ANKH ir
ANKIBL (ankyri
ANKRD11 (anky
ANKRD13C (an
ANKRD17 (ank
ANKRD28 (ank
ANKRD29 (ank
ANKRD33B (an
ANKRDS0 (ank
ANKRDS52 (ank
ANKRDS (ankyr
ANO6 (anoctan
AP2B1 (adapto
AP3D1 (adapto
APCDD1 (adent
APP (amyloid b
APPL1 (adaptor
AR (androgen r
ARAP2 (ArfGAF
ARHGAP1 (Rho
ARHGAP12 (Rh
ARHGAP26 (Rh
ARHGAP31 (Rh
ARHGAP35 (Rh
ARHGEF10 (Rh
ARHGEF11 (Rht
ARHGEF18 (Rht
ARHGEF28 (Rh
ARHGEF3 (Rho
ARHGEF7 (Rho
ARIDAA (AT ricl
ARIDAB (AT rict
ARLL (ADP-ribc
ARL13B (ADP-r
ARLA4A (ADP-rit
ARLAC (ADP-rit
ARLSA (ADP-rit
ARMCS (armad
ASF1A (anti-sile
ASH2L (ash2 (a
ASXL3 (additior
ATAD2 (ATPase
ATE1 (arginyltr
ATF7IP (activat
ATF7IP2 (active
ATG14 (autoph
ATG16L1 (auto
ATG2A (autopt
ATG2B (autoph
ATG7 (autopha
ATL3 (atlastin C
ATOM1 (atonal
ATOHS (atonal
ATP11A (ATPas
ATP1A2 (ATPas
ATXN1 (ataxin

ATXNLL (ataxin
ATXN7L1 (ataxi
B3GALT2 (UDP
BAGALT6 (UDP
BAG2 (BCL2-as:
BAGS (BCL2-as:
BAHD1 (bromo
BAMBI (BMP aI
BCL11B (B-cell

BECN1 (beclin

BENDA (BEN dc
BENDS (BEN dc
BHLHE41 (basic
BICC1 (BicC fan
BID (BH3 interz
BLK (BLK proto
BMP2 (bone m
BNC2 (basonuc
BNIP2 (BCL2/ac
BNIP3L (BCL2/z
BRD4 (bromod:
BRMSLL (breas
BRWD1 (bromc
BTBD10 (BTB (f
BTBD7 (BTB (P(
BTG1 (B-cell tre
BTG2 (BTG fam
BTG3 (BTG fam
BVES (blood ve
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287
56172
54467
29123
81573
26057
23243

147463

54796

23476
84312
54014
84280
55727

7832,
10950
11149




ASAH2B
ASAH2C
ASAP1

ATP10A

ATP11A
ATP11B
ATP11C
ATP13A1
ATP13A2
ATP13A3
ATP1A1
ATP1A2
ATP1A3

ASAH2B (N- Iy 3
ASAH2C (N~ ingosi i lase (non-ly:

ASAP1 (ArfGAP with SH3 domain, ankyrin repeat and PH 50807|MAP4K4
ASAP2 (ArfGAP with SH3 domain, ankyrin repeat and PH 8853|MAPK1
ASAP3 (ArfGAP with SH3 domain, ankyrin repeat and PH 55616|MAPK3
ASB1 (ankyrin repeat and SOCS box containing 1) 51665|MAPKBP1
ASB13 (ankyrin repeat and SOCS box containing 13) 79754|MAPT
ASB14 (ankyrin repeat and SOCS box containing 14) 142686[MBNL3
ASB15 (ankyrin repeat and SOCS box containing 15) 142685|MCIDAS
ASB16 (ankyrin repeat and SOCS box containing 16) 92591 MDFIC
ASB4 (ankyrin repeat and SOCS box containing 4) 51666|MECOM
ASBS6 (ankyrin repeat and SOCS box containing 6) 140459|MECP2
ASB (ankyrin repeat and SOCS box containing 7) 140460 MED28
ASCC1 (activating signal cointegrator 1 complex subunit 51008|MED9
ASCC2 (activating signal cointegrator 1 complex subunit 84164|MEF2A
ASCC3 (activating signal cointegrator 1 complex subunit 10973|MEIS1
ASCL1 (achaete-scute family bHLH transcription factor 1 429|MEIS2
ASF1A (anti-silencing function 1A histone chaperone) 25842|MEX3A
ASF1B (anti-silencing function 18 histone chaperone) 55723|MIA3
ASH1L (ash1 (absent, small, or homeotic)-like (Drosophil 55870|MINA
ASH2L (ash2 (absent, small, or homeotic)-like (Drosophil 9070|mITF
ASIC1 (acid sensing (proton gated) ion channel 1) 41{mLLTe
ASIC2 (acid sensing (proton gated) ion channel 2) 40{MmGTL
ASIC4 (acid sensing (proton gated) ion channel family m: 55515|MMP16
ASNAL1 (arsA arsenite transporter, ATP-binding, homolog 439|MPRIP
ASPA (aspartoacylase) 443|MSANTD2
ASPH (aspartate beta-hydroxylase) 444|MSANTD3-TMEFF1
ASPHD2 (aspartate beta-hydroxylase domain 57168|MSHI
ASPN (asporin) 54829|MTF1
ASPRV1 (aspartic peptidase, retroviral-like 1) 151516{MTMR10
ASRGLI (asparaginase like 1) 80150[MuUC13
ASS1 (argininosuccinate synthase 1) 445|muc19
ASTNI (astrotactin 1) 460[MYCBP2
ASUN (asunder spermatogenesis regulator) 55726|MYPN
ASXL1 (additional sex combs like transcriptional regulatc 171023|MYRF
ASXL2 (additional sex combs like transcriptional regulatc 55252|NACC2
ASXL3 (additional sex combs like transcriptional regulatc 80816[NAV1
ATAD1 (ATPase family, AAA domain containing 1) 84896[NCALD
ATAD2 (ATPase family, AAA domain containing 2) 29028|NCOR1
ATAD2B (ATPase family, AAA domain containing 28B) 54454|NDRG4
ATAT1 (alpha tubulin acetyltransferase 1) 79969|NETL
ATCAY (ataxia, cerebellar, Cayman type) 85300[NFATS
ATE1 (arginyltransferase 1) 11101|NFATC2
ATF1 (activating transcription factor 1) 466|NFATC3
ATF2 (activating transcription factor 2) 1386[NFIA
ATF3 (activating transcription factor 3) 467|NFIB
ATFS (activating transcription factor 5) 22809|NFYA
ATF6 (activating transcription factor 6) 22926|NLK
ATF6B (activating transcription factor 6 beta) 1 T2
ATF7IP (activating transcription factor 7 interacting prot 55729|NMT2
ATF7IP2 factor 7i ing prc 80063[NOL7
ATG12 (autophagy related 12) 9140|NOVA1
ATG13 (autophagy related 13) 9776|NR4A2
ATG14 (autophagy related 14) 22863|NRCAM
ATG16L1 (autophagy related 16-like 1) 55054|NREP
ATG2A (autophagy related 2A) 23130|NRG2
ATG2B (autophagy related 2B) 55102|NRXN1
ATG3 (autophagy related 3) 64422|NTNG1
ATG4A (autophagy related 4A, cysteine peptidase) 115201|NTNG2
ATG4B (autophagy related 4B, cysteine peptidase) 23192|NUDCD3
ATGA4D (autophagy related 4D, cysteine peptidase) 84971(NUP37
ATGS (autophagy related 5) 9474|NUPL1 (Mus muscul
ATG7 (autophagy related 7) 10533|0LFM1
ATG9A (autophagy related 9A) 79065|ONECUT3
ATG9B (autophagy related 9B) 285973|0SBPLS
ATL1 (atlastin GTPase 1) 51062|0TUD3
ATL2 (atlastin GTPase 2) 64225|PAIP2
ATL3 (atlastin GTPase 3) 25923|PALM2
ATM (ATM serine/threonine kinase) 472|PAM
ATMIN (ATM interactor) 23300[PAN3
ATOH] (atonal bHLH transcription factor 1) 474|PANK4
ATOH? (atonal bHLH transcription factor 7) 220202|PAXS
ATOHS (atonal bHLH transcription factor 8) 84913[PAX7
ATOX1 (antioxidant 1 copper chaperone) 475|PCDH10
ATP10A (ATPase, class V, type 10A) 57194|PCDHB1S
ATP10B (ATPase, class V, type 10B) 23120|PCGF3
ATP10D (ATPase, class V, type 10D) 57205|PDESA
ATP11A (ATPase, class VI, type 11A) 23250|PDE7B
ATP11B (ATPase, class VI, type 118) 23200|PDGFRA
ATP11C (ATPase, class VI, type 11C) 286410|PEALS
ATP13A1 (ATPase type 13A1) 57130|PGPEP1
ATP13A2 (ATPase type 13A2) 23400[PHF20L1
ATP13A3 (ATPase type 13A3) 79572|PIK3CA
ATP1A1 (ATPase, Na+/K+ transporting, alpha 1 polypept 476PIK3IP1
ATP1A2 (ATPase, Na+/K+ transporting, alpha 2 polypept 477|PLKS
ATP1A3 (ATPase, Na+/K+ transporting, alpha 3 polypept 478|PLXDC2

Table S4 miRNA targets by clust

MYPN (myopalladin)

NRG2 (neuregulin 2)
NRXN1 (neurexin 1)
NTNG (netrin G1)
NTNG2 (netrin G2)

PAXS (paired box 5)
PAX7 (paired box 7)

MAP3K3 (mitogen-activated protein kin 4215|MBNL1
MAP3K9 (mitogen-activated protein kin 4293|MEF2C
MAP4K4 (mitogen-activated protein kin 9448|MEX3A
MAPK1 (mitogen-activated protein kina 5594|MGAT3
MAPK3 (mitogen-activated protein kina 5595|MsX1
MAPKBP1 (mitogen-activated protein ki 23005|MXI1
MAPT (microtubule-associated protein 1 4137|NBEA
MBNL3 (muscleblind-like splicing regula 55796|NEK6
MCIDAS anc 21
MDFIC (MyoD family inhibitor domain ¢ 29969|NFIC
MECOM (MDS1 and EVI1 complex locus 2122|NIPBL
MECP2 (methyl CpG binding protein 2) 4204]NKD1
MED28 (mediator complex subunit 28) 80306[NMNAT3
MED9 (mediator complex subunit 9) 55090[NPAS3
MEF2A (myocyte enhancer factor 2A) 4205|NRG3
MEIS1 (Meis homeobox 1) 4211|NSUN4
MEIS2 (Meis homeobox 2) 4212|NTM
MEX3A (mex-3 RNA binding family merr 92312|NTN1
MIA3 (melanoma inhibitory activity fam 375056/0DCL
MINA (MYC induced nuclear antigen) 84864|ONECUT2
MITF (microphthalmia-associated transc 4286/OPRK1
MLLT6 (myeloid/lymphoid or mixed-line 4302|0SBPLY
MMGT1 (membrane magnesium transp 93380[PBOVL
MMP16 (matrix metallopeptidase 16 4325|PCDH11Y
MPRIP (myosin phosphatase Rho intera 23164|PCDH17
MSANTD2 (Myb/SANT-like DNA-binding 79684|PCYT1B
MSANTD3-TMEFF1 (MSANTD3-TMEFFL 100526694|PDE4A
MSHS (mutS homolog 6) 2956[PDLIMS
MTF1 (metal-regulatory transcription fa 4520[PHF3
MTMR10 (myotubularin related protein 54893|PHLDA3
MUC13 (mucin 13, cell surface associate 56667|PIK3C28
MUC19 (mucin 19, oligomeric) 283463|PLXDC2
MYCBP2 (MYC binding protein 2, E3 ubi: 23077|POM121
84665(PPL
MYRF (myelin regulatory factor) 745|PPP2CA
NACC2 (NACC family member 2, BEN an 138151|PTEN
NAV1 (neuron navigator 1) 89796[RAD23B
NCALD (neurocalcin delta) 83988[RAD51D
NCOR1 (nuclear receptor corepressor 1, 9611|RAP2C
NDRG4 (NDRG family member 4) 65009|RASAL
NET1 (neuroepithelial cell transforming 10276|RBFOX2
NFATS (nuclear factor of activated T-cel 10725|RBM23
NFATC2 (nuclear factor of activated T-c¢ 4773|RICTOR
NFATC3 (nuclear factor of activated T-cc 4775|RIMKLA
NFIA (nuclear factor I/A) 4774|RNF170
NFIB (nuclear factor 1/8) 4781|RNFa4
NFYA (nuclear transcription factor Y, alg 4800|rROBO2
NLK (nemo-like kinase) 51701|RSPO3
NMNAT2 (nicotinamide nucleotide ader 23057|RSRC2
NMT2 (N-myristoyltransferase 2) 9397|SCRT2
NOL7 (nucleolar protein 7, 27kDa) 51406|SELT
NOVA1 (neuro-oncological ventral antig 4857|SEMA4B
NR4A2 (nuclear receptor subfamily 4, gi 49 D
NRCAM (neuronal cell adhesion molecu 4897|SENP3
NREP (neuronal regeneration related pr 9315|SH3BGRL2
9542[5LC12A6
9378[5LC22A3
22854[sLC24A2
846285LC43A2
NUDCD3 (NudC domain containing 3) 23386[SLCO3AL
NUP37 (nucleoporin 37kDa) 79023SLITRK4
NUPS8 (nucleoporin 58kDa) 9818|sMG1
OLFM1 (olfactomedin 1) 10439SNN
ONECUT3 (one cut homeobox 3) 390874|SNX1
0SBPLS (oxysterol binding protein-like £ 114882sP3
0TUD3 (OTU deubiquitinase 3) 23252|SPRED3
PAIP2 (poly(A) binding protein interactii 51247|SRSF7
PALM2 (paralemmin 2) 1142995TX6
PAM (peptidylglycine alpha-amidating n 5066{SUMO2
PAN3 (PAN3 poly(A) specific ribonuclea: 255967|sUz12
PANK4 (pantothenate kinase 4) 55229|SYNCRIP
5079|TAB3
5081|TET1
PCDH10 (protocadherin 10) 57575|TMEM135
PCDHB1S (protocadherin beta 15) 56121|TMEM39A
PCGF3 (polycomb group ring finger 3) 10336[TMEMS08
PDESA (phosphodiesterase 5A, cGMP-s{ 8654|TNFSF4
PDE7B (phosphodiesterase 78) 27115|TNIK
PDGFRA (platelet-derived growth factor 5156{TOMM70A
PEA15 (phosphoprotein enriched in astr 8682|TPPP
PGPEP1 (pyroglutamyl-peptidase I) 54858|TRIM13
PHF20L1 (PHD finger protein 20-like 1) 51105|TRIP12
PIK3CA (phosphatidylinositol-4,5-bisphc 5290|uBN2
PIK3IP1 (phosphoinositide-3-kinase inte 113791{UBR7
PLKS (polo-like kinase 5) 126520{UsP47
PLXDC2 (plexin domain containing 2) 84898[VAV3

MBNL1 (musclc
MEF2C (myocy
MEX3A (mex-3
MGAT3 (mannc
MSX1 (msh hor
MXI1 (MAX inte
NBEA (neurobe
NEK6 (NIMA-re
NFE2L1 (nuclez
NFIC (nuclear f:
NIPBL (Nipped-
NKD1 (naked i
NMNATS (nicot
NPAS3 (neuron
NRG3 (neuregL
NSUN4 (NOP2/
NTM (neurotrit
NTN1 (netrin 1
0DC1 (ornithin
ONECUT2 (one
OPRK1 (opioid

OSBPLY (oxyste
PBOV1 (prostat
PCDH11Y (prot
PCDH17 (proto
PCYT1B (phosp
PDE4A (phospt
PDLIMS (PDZ a
PHF3 (PHD fing
PHLDA3 (plecks
PIK3C2B (phos}
PLXDC? (plexin
POM121 (POM
PPL (periplakin
PPP2CA (protei
PTEN (phospha
RAD23B (RAD2
RADS51D (RADS
RAP2C (RAP2C,
RASA1 (RAS p2
RBFOX2 (RNA £
RBM23 (RNA b
RICTOR (RPTOF
RIMKLA (ribosc
RNF170 (ring fi
RNF44 (ring fin
ROBO2 (round:
RSPO3 (R-spon
RSRC2 (arginine
SCRT2 (scratch
SELT (selenopre
SEMA4B (sema
SEMAAD (semz
SENP3 (SUMO1
SH3BGRL2 (SH:
SLC12A6 (solut
SLC22A3 (solut
SLC24A2 (solut
SLC43A2 (solut
SLCO3A1 (solut
SLITRK4 (SLIT a
SMG1 (SMG1 p
SNN (stannin)

SNX1 (sorting r
SP3 (Sp3 transc
SPRED3 (sprou’
SRSF7 (serine/z
STX6 (syntaxin
SUMO2 (small

SUZ12 (SUz12
SYNCRIP (synaf
TAB3 (TGF-bet:
TET1 (tet meth
TMEM135 (trai
TMEM39A (trai
TMEMS0B (trai
TNFSF4 (tumor
TNIK (TRAF2 ar
TOMM?70A (tra
TPPP (tubulin
TRIMI3 (tripari
TRIP12 (thyroic
UBN2 (ubinucl¢
UBRY (ubiquitit
USP47 (ubiquit
VAV3 (vav 3 gu

6581
25769
124935
28232
139065
23049
8303
6642
6670
399473
6432]
10228,
6613
23512
10492
257397
80312
65084
55254

~
&
3

7292
23043
9868
11076
10206
9320
254048
55148
55031
10451

[AMMECR1
[AMMECRIL
[ANKRD27
AP1G1
ATP2B2
BDNF
BNC2
BRMS1L
[CALN1
[CASK
[CHMPS
CTDSP2
DCAF7

SATB2
SETBP1
SETD1B
[SHANK3
SLA
SLC16A2
[SMARCD1
SMUG1
[SNX13
SOX4
[SRGAP2
SUV420H1
TAFS
TBC1D15

WIZ (widely int
WRB (tryptoph
WT1 (Wilms tu
XXYLT1 (xylosic
YWHAZ (tyrosit
ZBTB2 (zinc fing
2ZBTB3 (zinc fing
ZBTBA (zinc finy
ZFPE9B (ZFP69
ZMIZ2 (zinc fing
ZNF24 (zinc finy
ZNF335 (zinc fil
ZNF385D (zinc
ZNF445 (zinc fii
ZNF449 (zinc i
ZNF473 (zinc il
ZNF572 (zinc i
ZNF597 (zinc fil
ZNF692 (zinc fil
ZNF704 (zinc fil
ZNF74 (zinc finy
AGO2 (argonat
AIAP1 (adherer
AMEFR (autocrir
AMMECRI (Al
AMMECRIL (Al
ANKRD27 (anky
AP1G1 (adapto
ATP2B2 (ATPas
BDNF (brain-de
BNC2 (basonuc
BRMSIL (breas
CALN1 (calneur
CASK (calcium/
CHMPS (charge
CTDSP2 (CTD (¢
DCAF7 (DDB1 2
DLX1 (distal-les
DRGX (dorsal rc
DSE (dermatan
DUSP7 (dual sp
EGR1 (early grc
EMX2 (empty s
FUBP3 (far ups
GAP43 (growth
GATSL2 (GATS |
GLYR1 (glyoxyl:
HIP1 (huntingti
HOXB2 (homec
HRK (harakiri, £
JPH3 (junctoph
LBH (limb bud ¢
LIN54 (lin-54 D
LRRCBA (leucin
MAPRE2 (micrc
MAPRE3 (micrc
MEIS2 (Meis hc
MYEOV (myelo
NEURL4 (neura
NFIA (nuclear f
NFIC (nuclear fi
NRCAM (neuro
PEG10 (patern:
PHC2 (polyhorr
PITPNM2 (phot
PITPNM3 (PITP
PLCD1 (phosph
PLXNA4 (plexin
RCC2 (regulato
RFX3 (regulatol
SALLI (spalt-lik
SATBI (SATB he
SATB2 (SATB he
SETBP1 (SET bil
SETD1B (SET dc
SHANK3 (SH3 a
SLA (Src-like-ac
SLC16A2 (solut
SMARCDL (SWI
SMUGL (single:
SNX13 (sorting
SOX4 (SRY (sex
SRGAP2 (SLIT-R
SUV420H1 (suf
TAFS (TAFS5 RN,
TBC1D15 (TBCI

58525
7485
7490

152002
7534

57621

79842

57659

65243

83637
7572

23161
6659
23380
51111
6877
64786

JAKMIP2
[JAKMIP3
JAM3
JAZF1
JDP2
MY
JPH1
JUNB
KAT6A
KAT6B
KAT7
KBTBD2
KBTBD8
KCMF1
KCNA1
KCNAS
KCNAB3
KCNB2
KCNC4
KCND2
KCND3
KCNH7
KCNJ6
KCNK12
KCNN3
KCTD12
KDM3A
KDM3B
KDMS5A
KDM6A
KDM6B
KHDRBS2
KIAAOS56
KIAA1024
KIAA1033
KIAA1217
KIAA2018
KIAA2022
KIF11
KIF2A
KIFSB

KPNA4
KPNA6
KRT222
L3MBTL3
LANCL3
LARP1
LARP4B

LPPRS
LRCH1
LRCH2
LRIG2
LRP12
LRRC1
LRRC39

JAKMIP2 (janus
JAKMIP3 (Janu:
JAMS (junction
JAZF1 (JAZF zin
JDP2 (Jun dime
IMY (junction r
JPHI (junctoph
JUNB (jun B prc
KAT6A (K(lysine
KAT6B (K(lysine
KAT7 (K(lysine)
KBTBD2 (kelch

KBTBDS (kelch

KCMF1 (potass
KCNAL (potass
KCNAS (potass
KCNAB3 (potas
KCNB2 (potassi
KCNC4 (potassi
KCND2 (potass
KCND3 (potass
KCNH7 (potass
KCNJ6 (potassii
KCNK12 (potas
KCNN3 (potass
KCTD12 (potas:
KDM3A (lysine
KDM3B (lysine
KDMSA (lysine
KDMBA (lysine
KDMB6B (lysine
KHDRBS2 (KH ¢
KIAAOS56 (KIA/
KIAA1024 (KIA/
KIAA1033 (KIA/
KIAA1217 (KIA/
KIAA2018 (KIA/
KIAA2022 (KIA/
KIF11 (Kinesin {
KIF2A (kinesin |
KIFSB (kinesin |
KIN (Kin17 DNZ
KIT (v-kit Hardy
KITLG (KIT ligar
KLF12 (Kruppel
KLF2 (Kruppel-|
KLF3 (Kruppel-|
KLF6 (Kruppel-|
KLF7 (Kruppel-|
KLF8 (Kruppel-|
KLF9 (Kruppel-|
KLLN (killin, pS.
KMT2E (lysine |
KPNAL (karyop
KPNA2 (karyop
KPNA3 (karyop
KPNA4 (karyop
KPNA6 (karyop
KRT222 (keratil
L3MBTL3 (I(3)n
LANCL3 (LanC |
LARP1 (La ribor
LARP4B (La ribc
LBR (lamin B re
LCOR (ligand dr
LDHA (lactate ¢
LDLRADA (low 1
LHX1 (LIM hom
LHX9 (LIM hom
LIFR (leukemia
LIMCH1 (LM al
LIN7A (lin-7 ho
LMNB1 (lamin

LMO3 (LIM dor
LMTK2 (lemur ¢
LNPEP (leucyl/c
LONRF1 (LON £
LONRF2 (LON [
LONRF3 (LON [
LPPRS (lipid ph
LRCH1 (leucine
LRCH2 (leucine
LRIG2 (leucine-
LRP12 (low der
LRRC1 (leucine
LRRC39 (leucin

9832
282973,
83700
221895
122953
133746
56704

11279
687
100144748,
55904
3836
3838
3839
3840
23633
125113
84456
347404
23367
23185

23143
57631
9860
29967
55227
127495

BZW1
C100rf107
C1lorf30
C150rf61
C160rf52
C160rf70
C160rf72
C2CD2
C20rf69
C3orf38
C30rf70

CCDC144A
CCDC25
CCDC50
CCL1
CCND1
CCNG1
CCNG2
CCNJ
CCNT2
CCSER2
CD226
CD274
CD302
CD3EAP
CD69
CDADC1
CDC23
CDC37L1
CDC40
CDCA3
CDCA7
CDH19
CDH24
(CDKN1A
CDS1
CELF2
CELSR2
CENPO
CENPQ
CENPW
CEP120
CEP128
CEP170
CEPS7

CLUH
CMKLR1
CMPK1
CMTM4
CMTR2
CNGB3

BZW1 (basic ler
C100rf107 (chr
C110rf30 (chro
C150rfé1 (chro
C160rf52 (chro
C160rf70 (chro
C160rf72 (chro
€2CD2 (€2 cale
C20rf69 (chron
C30rf38 (chron
C30rf70 (chron
C60rf120 (chro
C6orf62 (chron
C70rf43 (chron
C70rf60 (chron
C9orf64 (chron
CABLES (CdkS
CACULL (CDK2
CAMK2N1 (calc
CAMK2N2 (calc
CAMTA (calm
CAND1 (cullin-:
CANTI (calciun
CAPN15 (calpai
CAPN7 (calpain
CAPRINI. (cell ¢
CAPRIN2 (capri
CASP9 (caspase
CBX8 (chromot
CC2D1A (coilec
CCDC144A (coi
€CDC25 (coiled
€CDCS0 (coiled
CCL1 (chemoki
CCND1 (cyclin |
CCNG (cyclin ¢
CCNG2 (cyclin ¢
CCNJ (cyclinJ)

CCNT2 (cyclin T
CCSER? (coiled
CD226 (CD226
CD274 (CD274
CD302 (CD302
CD3EAP (CD3e
CD69 (CD69 mc
CDADCI (cytidi
€DC23 (cell div
€DC37L1 (cell ¢
€DC40 (cell div
CDCA3 (cell div
CDCA7 (cell div
CDH19 (cadher
CDH24 (cadher
CDKN1A (cyclir
CDS1 (CDP-diac
CELF2 (CUGBP,
CELSR2 (cadhe
CENPO (centro
CENPQ (centro
CENPW (centrc
CEP120 (centrc
CEP128 (centrc
CEP170 (centrc
CEPS7 (centros
CEP76 (centros
CEP97 (centros
CERCAM (ceret
CERS (ceramic
CFL2 (cofilin 2 (
CHAF1A (chron
CHD2 (chromor
CHDS (chromor
CHDI (chromor
CHICI (cystein¢
CHRM2 (cholin
CHST7 (carboh
CIC (capicua tre
CIT (citron rho-
CLIP4 (CAP-GLY
CLOCK (clock ci
CLUH (clustere
CMKLRI (chem
CMPK1 (cytidin
CMTM4 (CKLF-
CMTR2 (cap m
CNGB3 (cyclic r
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ATP1B1
ATP1B2
ATP1B3
ATP1B4
ATP2A2
ATP2A3
ATP2B1
ATP2B2
ATP2B3
ATP2B4
ATP2C1
ATP5F1
ATP5G1
ATP5G2
ATP5G3
ATP5J2-PTCD1
ATP5S
ATPBAP2
ATPEVOAL
ATP6VOA2
ATPEVOB
ATPEVOC
ATPEVOD1
ATP6VOEL
ATPEVIA
ATPEV1B2
ATPEVIC1
ATP6V1C2
ATPEVIF
ATPEVIG1
ATP6VIH
ATP7A
ATP8A1
ATP8A2
ATP8B1
ATP8B2

AXIN1
AXIN2
AXL

AZ12
AZIN1
B3GALNT1
B3GALNT2
B3GALT1
B3GALT2
B3GALTS
B3GALT6
B3GAT1
B3GAT2
B3GAT3
B3GNT2
B3GNT4
B3GNTS
B3GNT7
B3GNT9
B4GALNT1
BAGALNT3
B4GALNT4
B4GALT1

ATP1B1 (ATPase, Na+/K+ transporting, beta 1 polypeptic 481[PNN
ATP1B2 (ATPase, Na+/K+ transporting, beta 2 polypeptic 482|PoC18
ATP1B3 (ATPase, Na+/K+ transporting, beta 3 polypeptic 483[POLE3
ATP1B4 (ATPase, Na+/K+ transporting, beta 4 polypeptic 23439|POM121C
ATP2A2 (ATPase, Ca++ transporting, cardiac muscle, sloy 488[POTEM
ATP2A3 (ATPase, Ca++ transporting, ubiquitous) 489|PPFIBP1
ATP2B1 (ATPase, Ca++ transporting, plasma membrane 490[PPM1G
ATP2B2 (ATPase, Ca++ transporting, plasma membrane 491(PPP2CB
ATP2B3 (ATPase, Ca++ transporting, plasma membrane 492|PPP2RSC
ATP2B4 (ATPase, Ca++ transporting, plasma membrane 493|PPP2RSE
ATP2C1 (ATPase, Ca++ transporting, type 2C, member 1 27032|PPP3CA
ATPSF1 (ATP synthase, H+ transporting, mitochondrial F 515|PROM6
ATP5G1 (ATP synthase, H+ transporting, mitochondrial F 516|PRKAA2
ATP5G2 (ATP synthase, H+ transporting, mitochondrial F 517|PRKD1
ATP5G3 (ATP synthase, H+ transporting, mitochondrial f 518|PROSER2
ATP5)2-PTCD1 (ATP5)2-PTCD1 readthrough) 100526740|PRPF38B
ATPSS (ATP synthase, H+ transporting, mitochondrial Fo 27109|PRR14L
ATP6AP2 (ATPase, H+ transporting, lysosomal accessory 10159|PRRT2
ATP6VOAL (ATPase, H+ transporting, lysosomal VO subui 535|PSMA2
ATP6VOA2 (ATPase, H+ transporting, lysosomal VO subui 23545/PSMD12
ATP6VOB (ATPase, H+ transporting, lysosomal 21kDa, VC 533|PTBP2
ATP6VOC (ATPase, H+ transporting, lysosomal 16kDa, VC 527|PTCH1
ATP6VOD1 (ATPase, H+ transporting, lysosomal 38kDa, \ 9114[PTEN
ATP6VOE1 (ATPase, H+ transporting, lysosomal 9kDa, VC 8992|PTPMTL
ATP6VIA (ATPase, H+ transporting, lysosomal 70kDa, V1 523|PTPRD
ATP6V1B2 (ATPase, H+ transporting, lysosomal 56/58kD 526/PXN
ATP6VIC1 (ATPase, H+ transporting, lysosomal 42kDa, v 528|PYGO1
ATP6VIC2 (ATPase, H+ transporting, lysosomal 42kDa, V 245973|PYURF
ATP6VIF (ATPase, H+ transporting, lysosomal 14kDa, V1 9296]akI
ATP6V1G1 (ATPase, H+ transporting, lysosomal 13kDa, \ 9550|RAB15
ATP6V1H (ATPase, H+ transporting, lysosomal 50/57kDa 51606|RAB1A
ATP7A (ATPase, Cu++ transporting, alpha i

ATP8A1 (ATPase, aminophospholipid transporter (APLT) 10396|RAD54L2
ATP8A2 (ATPase, aminophospholipid transporter, class | 51761|RAP2B
ATP8B1 (ATPase, aminophospholipid transporter, class | 5205|RASAL
ATP8B2 (ATPase, aminophospholipid transporter, class | 57198|RB1
ATP8B4 (ATPase, class |, type 8B, member 4) 79895|RBFOX1
ATPOA (ATPase, class Il, type 9A) 10079|RBM12
ATP9B (ATPase, class Il, type 98) 374868|RDX
ATPAF1 (ATP synthase mitochondrial F1 complex assem 64756|RFX3
ATRN (attractin) 8455|RGMB
ATRNLI (attractin-like 1) 26033|RND3
ATRX (alpha i | retardation synd 546|RNF152
ATXN1 (ataxin 1) 6310|RNF24
ATXN10 (ataxin 10) 25814|ROCK1
ATXNIL (ataxin 1-like) 342371|RORB
ATXN2 (ataxin 2) 6311|RPH3A
ATXN2L (ataxin 2-like) 11273|RPP14
ATXN3 (ataxin 3) 4287|RRAGC
ATXN? (ataxin 7) 6314[RsU1
ATXN7L1 (ataxin 7-like 1) 222255|RTFL
ATXN7L2 (ataxin 7-like 2) 127002|RUNX1T1
ATXN7L3 (ataxin 7-like 3) 56970|RYBP
ATXN7L3B (ataxin 7-like 38) 552889|SALLL
AUP1 (ancient ubiquitous protein 1) 550[SALL3
AURKA (aurora kinase A) 6790[sAMD12
AURKB (aurora kinase B) 9212|sAP30L
AUTS2 (autism susceptibility candidate 2) 26053SATB2
AVEN (apoptosis, caspase activation inhibitor) 57099|sCN2A
AVL9 (AVLY homolog (S. cerevisiase)) 23080|SCN3A
AVPI1 (arginine vasopressin-induced 1) 60370|sCYL3
AVPR2 (arginine vasopressin receptor 2) 554/spc2
AWAT1 (acyl-CoA wax alcohol acyltransferase 1) 158833[SEC16A
AXIN1 (axin 1) 8312|SEC24A
AXIN2 (axin 2) 8313|sEce2
AXL (AXL receptor tyrosine kinase) 558|SEMA4G
AZI2 (5-azacytidine induced 2) 64343[SEMAGA
AZIN1 (antizyme inhibitor 1) 51582|SEPHS1
B3GALNTI (beta-1,3-N-acetylgalactosaminyltransferase 8706|SERP1
B3GALNT2 (beta-1,3-N- i a 148

B3GALT1 (UDP- beta 1,3 8708[SETDS
B3GALT2 (UDP- beta 1,3 8707|sGK3
B3GALTS (UDP- Ac beta 1,3- 10317|SHANK2
B3GALT6 (UDP- beta 1,3 a 126792|SHH
B3GAT1 (beta-1,3-glucuronyltransferase 1) 27087|SIRTL
B3GAT2 (beta-1,3-glucuronyltransferase 2) 135152(5IX4
B3GAT3 (beta-1,3-glucuronyltransferase 3) 26229|SKAP2
B3GNT2 (UDP-GIcNAC:betaGal beta acetylglucosa 10678|SLAIN2
B3GNT4 (UDP-GIcNAC:betaGal beta acetylglucosa 79369|sL8P
B3GNTS (UDP beta-1,3-N 84002[SLC10A7
B3GNT7 (UDP-GIcNAC:betaGal beta-1,3-N-acetylglucosa 930105LC12A6
B3GNT9 (UDP-GIcNAC:betaGal beta-1,3-N-acetylglucosa 84752[sLc23A2
BAGALNTI (beta-1,4-N-acetyl-galactosaminyl transferas: 2583|sLc25A28
BAGALNTS3 (beta -acetyl-galactosaminyl transferas: 283358|SLC26A7
BAGALNT4 (beta-1,4-N-acetyl-galactosaminyl transferas: 338707|SLC2A1
BAGALT1 (UDP- Ac beta 1,4- < 2683|5LC30A6

PTCH1 (patched 1)

PXN (paxillin)

RDX (radixin)

SAP30L (SAP30-like)

SDC2 (syndecan 2)

Table S4 miRNA targets by clust

SESN3 (sestrin 3)

SIRT1 (sirtuin 1)

PNN (pinin, desmosome associated prof 5411|vPss3
POC1B (POCI centriolar protein B) 282809|WDFY2
POLE3 (polymerase (DNA directed), eps 54107|WNT28
POM121C (POM121 transmembrane nu 100101267[XRCCS
POTEM (POTE ankyrin domain family, m 641455|YWHAZ
PPFIBP1 (PTPRF interacting protein, bint 8496|zBTB8B
PPM1G (protein phosphatase, Mg2+/M 5496|zc3H12C
PPP2CB (protein phosphatase 2, catalyt 5516{zFHX4
PPP2RSC (protein phosphatase 2, regulz 5527|zFP91
PPP2RSE (protein phosphatase 2, regulz 5529|ZNF638
PPP3CA (protein phosphatase 3, catalyt 5530|ZNF654
PRDMS (PR domain containing 6) 93166[ZNF660
PRKAA2 (protein kinase, AMP-activated 5563|ZSCAN29
PRKD1 (protein kinase D1) 5587|ABHD13
PROSER2 (proline and serine rich 2) 254427|ABI2
PRPF38B (pre-mRNA processing factor 2 55119|ABL2
PRR14L (proline rich 14-like) 253143|ACOX1
PRRT2 (proline-rich transmembrane prc 112476[ACTCL
PSMA2 (proteasome subunit alpha 2) 5683|ADAM23
PSMD12 (proteasome 265 subunit, non- 5718|ADAMTSL1
PTBP2 (polypyrimidine tract binding prc 58155/ADM
5727|ADRB1
PTEN (phosphatase and tensin homolog 5728|AFFL
PTPMT1 (protein tyrosine phosphatase, 114971(AFF3
PTPRD (protein tyrosine phosphatase, ri 5789|AFF4
5829|AGO3
PYGO1 (pygopus family PHD finger 1) 26108|AHCYLL
PYURF (PIGY upstream reading frame) 100996939[AKAP10
QKI (QKI, KH domain containing, RNA bi 9444|ALDH1A2
RAB15 (RAB1S, member RAS oncogene 376267|ALX4
RAB1A (RAB1A, member RAS oncogene 5861|ANKRD13C
RAB6B (RAB6B, member RAS oncogene 51560|ANKRDA44
RAD54L2 (RADS4-like 2 (S. cerevisiae)) 23132|ANO4
RAP2B (RAP2B, member of RAS oncoget 5912|AP1AR
RASAL (RAS p21 protein activator (GTPa 5921|APPLL
RBI (retinoblastoma 1) 5925|ARF1
RBFOX1 (RNA binding protein, fox-1 hor 54715|ARFGEF1
RBM12 (RNA binding motif protein 12) 10137|ARID1B
5962|ARIDSB
RFX3 (regulatory factor X, 3 (influences 5991ARMC1
RGMB (repulsive guidance molecule fan 285704|ARRDC3
RND3 (Rho family GTPase 3) 390|ARRDC4
RNF152 (ring finger protein 152) 220441)AsB7
RNF24 (ring finger protein 24) 11237|ASXL2
ROCK1 (Rho-associated, coiled-coil cont 6093|ATP2A2
RORB (RAR-related orphan receptor B) 6096|ATP2B4
RPH3A (rabphilin 3A) 22895|ATRX
RPP14 (ribonuclease P/MRP 14kDa subt 11102[ATXN1
RRAGC (Ras-related GTP binding C) 64121AZIN1
RSU1 (Ras suppressor protein 1) 6251|B3GALT2
RTF1 (RTF1 homolog, Paf1/RNA polyme 23168|BCL2L11
RUNX1T1 (runt-related transcription fac 862[BSDCL
RYBP (RING1 and YY1 binding protein) 23429|C110rf24
SALL1 (spalt-like transcription factor 1) 6299|c110rf87
SALL3 (spalt-like transcription factor 3) 27164|C160rf52
SAMD12 (sterile alpha motif domain col 401474|C160rf87
79685C200rf194
SATB2 (SATB homeobox 2) 23314|C50rf24
SCN2A (sodium channel, voltage gated, 6326|C50rf30
SCN3A (sodium channel, voltage gated, 6328|Céorf62
SCYL3 (SCY1-like, kinase-like 3) 57147|CACNA2D1
6383|cADM2
SEC16A (SEC16 homolog A, endoplasmic 9919|cALDL
SEC24A (SEC24 homolog A, COPII coat ¢ 10802|CALN1
SEC62 (SEC62 homolog, preprotein tran 7095|cAMK2A
SEMAAG (sema domain, immunoglobuli 57715|CASK
SEMAGA (sema domain, transmembran 57556|CASZL
SEPHS1 1 929|CBFA2T3
SERP1 (stress-associated endoplasmic r¢ 27230CBLN4
143686|CCDC171
SETDS (SET domain containing 5) 55209|cCNC
SGK3 (serum/glucocorticoid regulated k 23678|cCNL2
SHANK2 (SH3 and multiple ankyrin repe 22941 cpc4a2
SHH (sonic hedgehog) 6469|CDC42BPA
23411|CDKSR1
SIX4 (SIX homeobox 4) 51804|CDKN1B
SKAP2 (src kinase associated phosphopr 8935|cDKN1C
SLAIN2 (SLAIN motif family, member 2) 57606|CEP350
SLBP (stem-loop binding protein) 7884|cFL2
SLC10A7 (solute carrier family 10, mem| 84068[CHD9
SLC12A6 (solute carrier family 12 (potas 9990|CHGA
SLC23A2 (solute carrier family 23 (ascor 9962|CHKA
SLC25A28 (solute carrier family 25 (mitc 81894[CHRM2
SLC26A7 (solute carrier family 26 (anion 115111{CHST1
SLC2A1 (solute carrier family 2 (facilitats 6513|cLGN
SLC30A6 (solute carrier family 30 (zinc t 55676|CNEP1R1

VPS53 (vacuola
WDFY2 (WD re
WNT28 (wingle
XRCCS (X-ray re
YWHAZ (tyrosit
ZBTB8B (zinc fil
2C3H12C (zinc

ZFHX4 (zinc finy
ZFPO1 (ZFPO1z
ZNF638 (zinc fil
2ZNF654 (zinc fi
ZNF660 (zinc fi
ZSCAN29 (zinc

ABHD13 (abhyc
ABI2 (abl-inter:
ABL2 (ABL prot
ACOX (acyl-Cc
ACTCL (actin, a
ADAM23 (ADAI
ADAMTSLI (AT
ADM (adrenor
ADRBI (adrenc
AFF1 (AF4/FMF
AFF3 (AF4/FMF
AFF4 (AF4/FMF
AGO3 (argonat
AHCYL1 (adenc
AKAP10 (A kin
ALDH1A2 (alde
ALX4 (ALX hom
ANKRD13C (anl
ANKRDA4 (anky
ANO4 (anoctan
AP1AR (adapto
APPL1 (adaptol
ARF1 (ADP-ribc
ARFGEF1 (ADP-
ARID1B (AT rict
ARIDSB (AT rict
ARMC1 (armad
ARRDC3 (arrest
ARRDC4 (arrest
ASB7 (ankyrin 1
ASXL2 (additior
ATP2A2 (ATPas
ATP2B4 (ATPas
ATRX (alpha th
ATXN1 (ataxin

AZIN1 (antizym
B3GALT2 (UDP
BCL2L11 (BCL2
BSDC1 (BSD do
Cl1orf24 (chro
C11orf87 (chro
C160rf52 (chro
C160rf87 (chro
€200rf194 (chr
CSorf24 (chron
C50rf30 (chron
C6orf62 (chrom
CACNA2D1 (cal
CADM2 (cell ac
CALD1 (caldesr
CALN1 (calneur
CAMK2A (calcit
CASK (calcium/
CASZ1 (castor 2
CBFA2T3 (core-
CBLN4 (cerebel
CCDC171 (coile
CCNC (cyclin €)
CCNL2 (cyclin L
€DC42 (cell div
CDC42BPA (CD
CDKSR1 (cyclin
CDKN1B (cyclin
CDKNIC (cyclin
CEP350 (centrc
CFL2 (cofilin 2 (
CHDS (chromor
CHGA (chromo.
CHKA (choline |
CHRM2 (cholin
CHST1 (carboh
CLGN (calmegit
CNEPIR1 (CTD

55275
115825
7482
7520
7534
728116
85463
79776
80829
27332
55279
285349
146050
84945
10152

10018

255919

TCF7L2
TIP1
TMC7
TMOD2
TOR1AIP2
VEZF1
(WSB1
ZBTB34
ZCCHC14
ZCCHC24
ZNF362
[ABHD2

[ARFGEF1
[ARHGAP36
[ARL4C
ASB6
[ASXL2
ATG2A
ATG7
ATPEV1C2
B3GALNT2
BAGALT2
BHLHE22
BLCAP
BMPR2
BMX
Clorf21
C4orfa6
[CAMK4
CCDC152
[CCDC171
[CCNT2

[CLSPN
[CLSTN1
CLVS2
[COLSA1
[CPEB4
[CREBS
CTCF
CTH
[CTNNBIP1
[CXCRS
CYTIP

DDX50

DIAPH1
DIAPH2
DICER1

TCF7L2 (transci
TIP1 (tight junc
TMC (transme
TMOD? (tropor
TOR1AIP2 (tors
VEZF1 (vascula
WSB1 (WD rep
ZBTB34 (zinc fil
ZCCHC14 (zinc
ZCCHC24 (zinc
ZNF362 (zinc fil
ABHD2 (abhydi
ACTBL2 (actin,
ACVR2A (activi
ACVR2B (activil
AIDA (axin inte
ALCAM (activat
ALGS (ALGS, al|
ALKBHS (alkB h
ALX1 (ALX hom
AMER1 (APC m
ANAPC16 (anaj
ANKRDA4 (anky
AP3M2 (adaptc
AP5M1 (adaptc
APTX (aprataxii
ARFGEF1 (ADP-
ARHGAP36 (Rh
ARLAC (ADP-rit
ASB6 (ankyrin 1
ASXL2 (additior
ATG2A (autoph
ATG7 (autopha
ATPEVIC2 (ATF
B3GALNT2 (bet
BAGALT2 (UDP-
BHLHE22 (basic
BLCAP (bladder
BMPR2 (bone r
BMX (BMX non
Clorf21 (chrom
Cdorfas (chron
CAMKA (calciur
€CDC152 (coile
€CDC171 (coile
CCNT2 (cyclin T
€DC6 (cell divis
CENPP (centror
CHD7 (chromor
CLSPN (claspin)
CLSTN1 (calsyn
CLVS2 (clavesir
COL5A1 (collag
CPEB4 (cytopla
CREBS (CAMP r
CTCF (CCCTC-bi
CTH (cystathior
CTNNBIP1 (catc
CXCRS (chemol
CYTIP (cytohesi
DBT (dihydrolig
DCC (DCC netri
DCK (deoxycyti
DDX50 (DEAD (
DIAPH1 (diaph:
DIAPH2 (diaph:
DICER1 (dicer 1

DKFZP779L185 DKFZP779L185

DLGS
DNAJC19
DNMT3A
DPP10
DST

EIF1
EIFSA2
ELP4
EMC7
ENY2
EREG
FABP3
FAM2298B
FAXC
FGFR10P
FNDC3B
FOXN1
FRMD4B

DLGS (discs, lar
DNAJC19 (Dnal
DNMT3A (DNA
DPP10 (dipepti
DST (dystonin)
EIF1 (eukaryoti
EIF5A2 (eukary
ELP4 (elongato
EMC7 (ER merr
ENY2 (enhance
EREG (epiregul
FABP3 (fatty ac
FAM229B (fam
FAXC (failed ax
FGFR1OP (FGFF
FNDC3B (fibror
FOXN1 (forkhe:
FRMDA4B (FERM

6934
7082
79905
29767|
163590
7716
26118
403341
23174
219654
149076
11057
345651

81563
201725
814
100129792
203238,
905
990
401541
55636
63967
22883
134829

57628

10209

23150

LRRC4
LRRC40
LRRFIP2
LRRN1
LRRTM2
LSM148
LUC7L
LUC7L2
LzIC
MAFK
MAGI1
MAGI2
MAGI3
MAML2
MAML3
MAN2A1
MAP2K6
MAP3K2
MAP3K4
MAP3K8
MAP3K9
MAP7D1
MAPK1
MAPK14
MAPK6
MAPK8
MAPKAPKS
42064
42066
42070
MARCKSL1

MCF2L
MCIDAS
MCL1
MDGA2
MDM4
MECP2
MED12L
MED13
MED14
MEF2A
MEF2D
MEGF9
MEIS2
MEPCE
MET
METAP1
METTL14
METTL24
METTL8
MEX3B
MEX3C
MFSD6
MGAT4A
MGATS
MGRN1
MICALCL
MIERT

MPHOSPH9

LRRC4 (leucine
LRRC40 (leucin
LRRFIP2 (leucir
LRRN1 (leucine
LRRTM?2 (leucir
LSM148B (LSM f
LUCTL (LUC7-il
LUC7L2 (LUC7-
LZIC (leucine zi
MAFK (v-maf a
MAGI1 (memb
MAGI2 (memb
MAGI3 (memb
MAML2 (maste
MAML3 (maste
MAN2A1 (man
MAP2K6 (mito
MAP3K2 (mito
MAP3K4 (mitog
MAP3K8 (mito
MAP3K9 (mito
MAP7D1 (MAP
MAPK1 (mitoge
MAPK14 (mitog
MAPKS (mitoge
MAPKS (mitoge
MAPKAPKS (mi
MARCH1 (merr
MARCHS3 (merr
MARCH? (merr
MARCKSLL (M#
MARK1 (MAP/t
MBD2 (methyl-
MBDS (methyl
MBNL1 (musclc
MBNL2 (musclc
MBNL3 (muscl¢
MBOAT2 (merr
MBTD1 (mbt di
MBTPS2 (mem
MCF2L (MCF.2
MCIDAS (multis
MCL1 (myeloid
MDGA2 (MAM
MDM4 (MDM4
MECP2 (methy
MED12L (medi
MED13 (media
MED14 (media
MEF2A (myocy
MEF2D (myocy
MEGFS (multip
MEIS2 (Meis hc
MEPCE (methy
MET (MET prot
METAP1 (meth
METTL14 (metl
METTL24 (metl
METTLS (meth:
MEX3B (mex-3
MEX3C (mex-3
MFSD6 (major

MGAT4A (man
MGATS (mann:
MGRN1 (maho
MICALCL (MIC/
MIER1 (mesod:
MITE (microph
MKL2 (MKL/my
MLEC (malectir
MLLT4 (myeloi:
MMP15 (matri
MNX1 (motor
MOBA4 (MOB fa
MON2 (MON2
MORC3 (MORC
MORN4 (MOR?
MPHOSPH9 (M
MPP5 (membr:
MPPE1 (metall
MPRIP (myosin
MRGBP (MRG/
MSI1 (musashi
MSI2 (musashi
MSN (moesin)

MSX1 (msh hot

64101
55631

10746
4216
1326

55700

57708
4286

25843

CNN1
(CNNM2
CNNM3
CNOT6L
CNOT7
COBLL1
COL17A1
COL19A1
COL4A1
COL4A3
COL4A4
cOQ2
CORO2B
COX20
COX7A2L
COX8C
CPEB3
CRAMP1L (Mug
CREBS
CREBRF
CRIM1
CRIPT
CRTC3

CSGALNACT1
CSNK1A1

DCAF8
DCBLD2
DCK
[DCUN1D1
DCUN1D3
DDHD1
DDHD2
DDX5
DEDD
[DENNDSB
DERL2
DGKE
DGKH
DGKQ
DIEXF
DIP2A

DRD1
DSG4
DSTYK
DUSP2
DUSP8
DYNC1LI2
DYRK1A
DYRK2
E2F1
E2F2

CNN1 (calponir
CNNM2 (cyclin
CNNMS3 (cyclin
CNOTBL (CCR4-
CNOT7 (CCR4-
COBLL1 (cordol
COL17A1 (colla
COL19A1 (colla
COL4A1 (collag
COL4A3 (collag
COL4A4 (collag
€0Q2 (coenzyr
CORO2B (coror
COX20 (COX20
COX7A2L (cyto
COX8C (cytochi
CPEB3 (cytopla
CRAMPL (cram
CREBS (cAMP
CREBRF (CREBZ
CRIMI (cystein
CRIPT (cysteine
CRTC3 (CREB re
CRY2 (cryptoch
CRYBG3 (beta-(
CSF1 (colony st
CSGALNACTI (¢
CSNK1A1 (case
CSNK1G1 (case
CTSA (cathepsi
CXCL14 (chemc
CXorfs6 (chron
CYBRDI (cytocl
CYP26B1 (cytoc
CYP2U1 (cytoct
DAB1 (Dab, ree
DAB2 (Dab, mit
DAZ1 (deleted

DAZ2 (deleted

DAZ3 (deleted

DAZ4 (deleted

DAZAP2 (DAZ
DCAFS (DDB1 &
DCBLD? (discoi
DCK (deoxycyti
DCUN1D1 (DCP
DCUN1D3 (DCP
DDHD1 (DDHD
DDHD2 (DDHD
DDX5 (DEAD (A
DEDD (death ef
DENNDSB (DEM
DERL2 (derlin 2
DGKE (diacylgly
DGKH (diacylgl
DGKQ (diacylgl
DIEXF (digestiv.
DIP2A (disco-in
DIP2C (disco-in
DIRC2 (disruptc
DMRTA2 (DMR
DNAJB6 (Dnal |
DNAJBI (Dnal |
DNAIC15 (Dna)
DNAIC16 (DnaJ
DNAIC27 (Dnal
DNAJC28 (Dna)
DNALI (dynein
DNM2 (dynami
DOCK4 (dedica
DOKS (docking
DPF3 (D4, zinc

DPP3 (dipeptid
DPY19L4 (dpy-:
DPYSL2 (dihydr
DPYSLS (dihydr
DRD1 (dopamit
DSG4 (desmog!
DSTYK (dual se
DUSP?2 (dual sp
DUSP8 (dual sp
DYNCLLI2 (dyn
DYRK1A (dual-¢
DYRK2 (dual-sp
E2F1 (E2F trans
E2F2 (E2F trans
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B4GALT2
B4GALT4
B4GALTS
BAGALT6
B4GALT7
BAALC
BAAT
BACE1
BACE2
BACH1

BAHD1

BAK1

BCL2L14
BCL2L2
BCL2L2-PABPN1

BHLHBY

B4GALT2 (UDP- Ac beta 1,4-

B4GALT4 (UDP- Ac beta 1,4- i
B4GALTS5 (UDP- beta 1,4- i
B4GALT6 (UDP- beta 1,4- H
B4GALT7 beta 1,4-

BAALC (brain and acute leukemia, cytoplasmic)

BAAT (bile acid CoA:amino acid N-acyltransferase)
BACE1 (beta-site APP-cleaving enzyme 1)

BACE2 (beta-site APP-cleaving enzyme 2)

BACH1 (BTB and CNC homology 1, basic leucine zipper ti
BACH2 (BTB and CNC homology 1, basic leucine zipper ti
BAG1 (BCL2-associated athanogene)

BAG2 (BCL2-associated athanogene 2)

BAG3 (BCL2-associated athanogene 3)

BAG4 (BCL2-associated athanogene 4)

BAGS (BCL2-associated athanogene 5)

BAHDI (bromo adjacent homology domain containing 1
BAIAP2L1 (BAIL-associated protein 2-like 1)

BAK1 (BCL2-antagonist/killer 1)

BAMBI (BMP and activin membrane-bound inhibitor)
BANP (BTG3 associated nuclear protein)

BAP1 (BRCA1 associated protein-1 (ubiquitin carboxy-te
BARHL2 (BarH-like homeobox 2)

BARX2 (BARX homeobox 2)

BASP1 (brain abundant, membrane attached signal prot
BATF2 (basic leucine zipper transcription factor, ATF-like
BAZ1A (bromodomain adjacent to zinc finger domain, 1)
BAZ1B (bromodomain adjacent to zinc finger domain, 1t
BAZ2A (bromodomain adjacent to zinc finger domain, 2/
BAZ2B (bromodomain adjacent to zinc finger domain, 2t
BBC3 (BCL2 binding component 3)

BBIP1 (BBSome interacting protein 1)

BBS4 (Bardet-Bied| syndrome 4)

BBS7 (Bardet-Bied| syndrome 7)

BBS9 (Bardet-Bied| syndrome 9)

BBX (bobby sox homolog (Drosophila))

BCAM (basal cell adhesion molecule (Lutheran blood grc
BCAP29 (B-cell receptor-associated protein 29)

BCAP31 (B-cell receptor-associated protein 31)

BCAR3 (breast cancer anti-estrogen resistance 3)

BCAS3 (breast carcinoma amplified sequence 3)

BCAS4 (breast carcinoma amplified sequence 4)

BCAT1 (branched chain amino-acid transaminase 1, cytc
BCAT2 (branched chain amino-acid transaminase 2, mitc
BCKDHA (branched chain keto acid dehydrogenase E1, a
BCKDHB (branched chain keto acid dehydrogenase E1, b
BCKDK (branched chain ketoacid dehydrogenase kinase)
BCL10 (B-cell CLL/lymphoma 10)

BCL11B (B-cell CLL/lymphoma 11B (zinc finger protein))
BCL2 (B-cell CLL/lymphoma 2)

BCL2L1 (BCL2-like 1)

BCL2L11 (BCL2-like 11 (apoptosis facilitator))

BCL2L12 (BCL2-like 12 (proline rich))

BCL2L13 (BCL2-like 13 (apoptosis facilitator))

BCL2L14 (BCL2-like 14 (apoptosis facilitator))

BCL2L2 (BCL2-like 2)

BCL2L2-PABPN1 (BCL2L2-PABPN1 readthrough)

BCL3 (B-cell CLL/lymphoma 3)

BCL6 (B-cell CLL/lymphoma 6)

BCL7A (B-cell CLL/lymphoma 7A)

BCL78 (B-cell CLL/lymphoma 7B)

BCL7C (B-cell CLL/lymphoma 7C)

BCLY (B-cell CLL/lymphoma 9)

BCLOL (B-cell CLL/lymphoma 9-like)

BCLAF1 (BCL2-associated transcription factor 1)

BCOR (BCL6 corepressor)

BCORLI (BCL6 corepressor-like 1)

BCR (breakpoint cluster region)

BDH1 (3-hydroxybutyrate dehydrogenase, type 1)

BDH2 (3-hydroxybutyrate dehydrogenase, type 2)

BDNF (brain-derived neurotrophic factor)

BDP1 (B double prime 1, subunit of RNA polymerase Ill t
BEAN1 (brain expressed, associated with NEDD4, 1)
BECN1 (beclin 1, autophagy related)

BEGAIN (brain-enriched guanylate kinase-associated)
BEND3 (BEN domain containing 3)

BEND4 (BEN domain containing 4)

BEND6 (BEN domain containing 6)

BEND? (BEN domain containing 7)

BEST1 (bestrophin 1)

BEST3 (bestrophin 3)

BEST4 (bestrophin 4)

BET1 (Bet1 golgi vesicular membrane trafficking protein
BFAR (bifunctional apoptosis regulator)

BGN (biglycan)

BHLHBO (basic helix-loop-helix domain containing, class

100!

8704
8702
9334
9331
11285
79870
570
23621
25825
571
60468
573
9532
9531
9530
9529

55653

10295

64919
596
598|
10018
83596
23786
79370
5
529063
602
604
605
9275
9274
607
283149
9774
54880
63035
613
622
56898
627
55814
146227
8678
57596
57673
389206
221336
222389
7439
144453

266675

10282

51283
633]

80823

o
)

S 3

Table S4 miRNA targets by clust

sLC31A1 SLC31A1 (solute carrier family 31 (coppt 1317|cNOT2
sLCsAL2 SLC5A12 (solute carrier family 5 (sodiun 159963|CNST
sLC6AL SLC6AL (solute carrier family 6 (neurotr. 6529|CNTNL
sLC6A3 SLC6A3 (solute carrier family 6 (neurotr. 6531|coG1
SLTM SLTM (SAFB-like, transcription modulatc 79811|coGs
[SMAD2 SMAD2 (SMAD family member 2) 4087|cOL1A2
[SMADS SMADS (SMAD family member 5) 4090|coL24A1
[SMARCAS SMARCAS (SWI/SNF related, matrix assc 8467|cOL27A1
[SNIPL SNIP1 (Smad nuclear interacting proteir 79753|coLsAL
[snx18 SNX18 (sorting nexin 18) 112574{cOPS2
[snx29 SNX29 (sorting nexin 29) 92017|cPEBL
SNX30 SNX30 (sorting nexin family member 30 401548|CPEB2
socs2 S0CS2 (suppressor of cytokine signaling 8835|CPEB3
5051 5051 (son of sevenless homolog 1 (Dros 6654|cPEB4
sox11 SOX11 (SRY (sex determining region Y)-t 6664|csmD1
soxa SOX4 (SRY (sex determining region Y)-bc 6659|csmb3
50X5 SOXS (SRY (sex determining region Y)-b 6660|cxcLs
sOX6 SOX6 (SRY (sex determining region Y)-b 55553|cxxca
SPAST SPAST (spastin) 6683]cxxcs
spPL3 SPPL3 (signal peptide peptidase like 3) 121665(CYFIPL
[SPRED1 SPRED1 (sprouty-related, EVH1 domain 161742[DAAM1
SPRY1 SPRY1 (sprouty RTK signaling antagonist 10252|DAB21P
SPRYD7 SPRYD7 (SPRY domain containing 7) 57213|DARS
SPTSSA SPTSSA (serine palmitoyltransferase, sn 171546(DCAF6
[SREBF1 SREBF1 (sterol regulatory element bindi 6720|DCBLD1
SRGAPL SRGAP1 (SLIT-ROBO Rho GTPase activat 57522|DCP1A
SRGAP2 SRGAP2 (SLIT-ROBO Rho GTPase activat 23380|DCX
SRGAP3 SRGAP3 (SLIT-ROBO Rho GTPase activat 9901|DDX3X
[SRSF1 SRSF1 (serine/arginine-rich splicing fact: 6426]DDX3Y
SRSF10 SRSF10 (serine/arginine-rich splicing fac 10772|DLGAP2
ss18 5518 (synovial sarcoma translocation, ct 6760|DMXLL
sTIM2 STIM2 (stromal interaction molecule 2) 57620|DOCK9
sTX16 STX16 (syntaxin 16) 8675|DSCAMLL
sv2A SV2A (synaptic vesicle glycoprotein 2A) 9900|DUSP1
TACCL TACCL (transforming, acidic coiled-coil ¢ 6867|DUSP10
TADA2B TADA2B (transcriptional adaptor 28) 93624|DUSPS
TAF4 TAF4 (TAF4 RNA polymerase I, TATA bo 6874|DUSPE
TAF4B TAF4B (TAF4b RNA polymerase II, TATA 6875|DYRK2
TBC1D30 TBC1D30 (TBC1 domain family, membet 23329|EDEM1
TCEBL TCEB1 (transcription elongation factor E 6921|EFR3A
TCF15 TCF15 (transcription factor 15 (basic hel 6939[EIF5A2
TcF21 TCF21 (transcription factor 21) 6943[EIF5B
TCF7LL TCF7LL (transcription factor 7-like 1 (T-c 83439[ELFN2
TCF7L2 TCF7L2 (transcription factor 7-like 2 (T-c 6934[EN2
TEADL TEAD1 (TEA domain family member 1 (S 7003|EOMES
TFDP1 TFDP1 (transcription factor Dp-1) 7027|EPHA3
THBS1 THBS1 (thrombospondin 1) 7057|ePss
TIMM9 TIMM9 of inner 6520[ERGIC:
TIAPL TIAP1 (tight junction associated protein

TLK2 TLK2 (tousled-like kinase 2) 11011[ESYT2
TLN2 TLN2 (talin 2) 83660[EVX2
TMEDS TMEDS (transmembrane p24 trafficking 50999EXOCS
TMED7 TMED? (transmembrane p24 trafficking 51014EXT1
TMEFF1 TMEFF1 (transmembrane protein with £ 8577|zH2
TMEM1068 TMEM1068 (transmembrane protein 1C 54664|FAM1108
TMEM178B TMEM178B (transmembrane protein 17 100507421(FAM1268
TMEM194B (Mus mi NEMP2 (nuclear envelope integral mem 100131211(FAM1338
TMEM2 TMEM2 (transmembrane protein 2) 23670[FAM135A
TMEM200C TMEM200C (transmembrane protein 2C 645369|FAM1508
TMEM215 TMEM215 (transmembrane protein 215 401498|FAM160B1
TMEM257 TMEM257 (transmembrane protein 257 9142|FAM196A
TMEM43 TMEMA43 (transmembrane protein 43) 79188|FAM19A1
TRIB2 TRIB2 (tribbles pseudokinase 2) 28951|FAM20C
TROVE2 TROVE2 (TROVE domain family, membe 6738|FAM768
TSNAX TSNAX (translin-associated factor X) 7257|FARPL
TSPAN18 TSPAN1S8 (tetraspanin 18) 90139|FBXL17
711 TTI1 (TELO2 interacting protein 1) 9675|FBX028
TTK TTK (TTK protein kinase) 7272|FBX033
Tusc1 TUSCI (tumor suppressor candidate 1) 286319|FKBP1A
UBE2D2 UBE2D2 (ubiquitin-conjugating enzyme 7322|FMN2
UNKL UNKL (unkempt family zinc finger-like) 64718|FMR1
UQCRFS1 UQCRFS1 (ubiquinol-cytochrome c redu 7386|FNDC3B
USP15 USP15 (ubiquitin specific peptidase 15) 9958|FNIP2
UsP8 USP8 (ubiquitin specific peptidase 8) 9101|FOXG1
USPOX USPOX (ubiquitin specific peptidase 9, X 8239|FOXN3
UsPoY USP9Y (ubiquitin specific peptidase 9, Y- 8287|FOXP1
VAPA VAPA (VAMP (vesicle-associated membi 9218|FOXP4
VMP1 VMP1 (vacuole membrane protein 1) 81671(FRMPD3
vTilA VTI1A (vesicle transport through interac 143187[FRY
WDFY2 WDFY2 (WD repeat and FYVE domain cc 115825(FST
wsB2 WSB2 (WD repeat and SOCS box contait 55884|FUBP1
WT1 WTL (Wilms tumor 1) 7490|FzD10
WTAP WTAP (Wilms tumor 1 associated protei 9589|G38P2
ViPF6 YIPF6 (Yip1 domain family, member 6) 286451|GALNT7
YWHAG YWHAG (tyrosine 3-monooxygenase/try 7532|GAP43
zBTB18 ZBTB18 (zinc finger and BTB domain cor 10472|GATA2

CNOT2 (CCR4-!
CNST (consortil
CNTN1 (contac
COG1 (compon
COGS (compon
COL1A2 (collag
COL24A1 (colla
COL27A1 (colla
COL5A1 (collag
COPS2 (COP9 s
CPEBI (cytopla
CPEB2 (cytopla
CPEB3 (cytopla
CPEB4 (cytopla
CSMD1 (CUB al
CSMD3 (CUB ar
CXCLS (chemok
CXXC4 (CXXC fi
CXXCS (CXXC fi
CYFIP1 (cytople
DAAM1 (dishex
DAB2IP (DAB2

DARS (aspartyl
DCAF6 (DDB1 2
DCBLD1 (discoi
DCP1A (decapr.
DCX (doublecol
DDX3X (DEAD (
DDX3Y (DEAD (
DLGAP2 (discs,
DMXL1 (Dmx-li
DOCK9 (dedica
DSCAML (Dow
DUSP1 (dual sp
DUSP10 (dual s
DUSPS (dual sp
DUSP6 (dual sp
DYRK2 (dual-sp
EDEM1 (ER deg
EFR3A (EFR3 h
EIFSA2 (eukary
EIFSB (eukaryo
ELFN2 (extrace
EN2 (engrailed
EOMES (eomes
EPHA3 (EPH re:
EPS8 (epiderm:
ERGIC2 (ERGIC
ESRRG (estroge
ESYT2 (extende
EVX2 (even-skil
EXOCS (exocys'
EXT1 (exostosir
EZH2 (enhance
FAM1108 (fam
FAM1268 (fam
FAM1338 (fam
FAMI35A (fam
FAM1508 (fam
FAM160B1 (far
FAM196A (fam
FAM19A1 (fam
FAM20C (famil
FAM768B (famil
FARP1 (FERM, |
FBXL17 (F-box i
FBX028 (F-box
FBX033 (F-box
FKBP1A (FK506
FMN2 (formin

FMR1 (fragile X
FNDC3B (fibror
FNIP2 (folliculir
FOXG1 (forkhe:
FOXNS (forkhe:
FOXP1 (forkhez
FOXP4 (forkhe:
FRMPD3 (FERM
FRY (furry hom
FST (follistatin)
FUBP1 (far ups
FZD10 (frizzled
G3BP2 (GTPase
GALNT? (polyp
GAP43 (growth
GATA2 (GATA

114794

51290|

57488
344191
10640
2131
2146
90362
285172
257415
57579
285016
57700
642938
407738

143684

FTO
(GABPB2
GALNTLE
GAPVD1
GLP1R
[GMEB1
(GPAM
GPR22
H3F3B
HIGD1A
HOXA11
HOXD12
IERS
IGDCC3
IL6ST
INTS8
KCNA7
KCNE3
KCNJ6
KCNK1
KCNK3
KIF1B
KLHL15
KLHL23
KPNAG6
KRBA2
LIMS1
LMTK2
LPAR4
MAPK1
MCC
MCTS1
MFAP3
MIER3
MIPOL1
MMP16
MRFAP1
MSN
MTMR4

PRKG1
PRPF38A
PTCHD1
PTPRT
RAB2A
RAB32
RADS51L3-RFFL
RADS548
RAP1GAP2
RB1

RFFL
RFX6
RICTOR
RNF217
RPAP2
RRM1
RUNX1
RUNX1T1
S1IPR1
SCARF1
SERINC4
SH3RF3

FTO (fat mass ¢
GABPB2 (GA bi
GALNTLS (poly|
GAPVD1 (GTPa
GLP1R (glucage
GMEBI (glucoc
GPAM (glycero
GPR22 (G prote
H3F3B (H3 hist:
HIGD1A (HIG1 |
HOXA11 (home
HOXD12 (home
IERS (immediat
1GDCC3 (immui
IL6ST (interleut
INTSS (integrat
KCNA7 (potassi
KCNE3 (potassi
KCNJ6 (potassit
KCNK1 (potassi
KCNK3 (potassi
KIF1B (kinesin {
KLHL15 (kelch-I
KLHL23 (kelch-I
KPNA6 (karyop
KRBA2 (KRAB-A
LIMS1 (LIM anc
LMTK2 (lemur 1
LPAR4 (lysophc
MAPKI (mitoge
MCC (mutated
MCTS1 (malign
MFAP3 (microf
MIER3 (mesod
MIPOL1 (mirrol
MMP16 (matri:
MRFAP1 (Morf
MSN (moesin)
MTMR4 (myott
MXI1 (MAX inte
MYLK (myosin |
MYO9A (myosi
NAAS0 (N(alph
NCOA3 (nuclea
NDUFB9 (NADF
NIPALL (NIPA-i
NIPBL (Nipped-
NKAIN2 (Na+/K
NKX2-5 (NK2 he
0LIG3 (oligode
PAPLN (papilin,
PARPS (poly (A
PCDH17 (proto
PCNP (PEST prc
PDHB (pyruvat:
PDP1 (pyruvate
PHTF2 (putativ:
PKP4 (plakophi
PLXNB2 (plexin
PMAIP1 (phorb
PPPIRIC (protc
PPP1R3D (prot:
PRKACB (prote
PRKAR1A (prot
PRKG1 (proteir
PRPF38A (pre-r
PTCHD1 (patch
PTPRT (protein
RAB2A (RAB2A
RAB32 (RAB32,
RAD51L3-RFFL
RAD54B (RADS
RAP1GAP2 (RA
RB1 (retinoblas
RFFL (ring finge
RFX6 (regulatol
RICTOR (RPTOF
RNF217 (ring fi
RPAP2 (RNA pc
RRM1 (ribonuc
RUNXI (runt-re
RUNXITI (runt
S1PR1 (sphingc
SCARF1 (scaver
SERINC4 (serin:
SH3RF3 (SH3 dh

79068
126626
442117

26130

2740
10691
57678

2845

3021
25994

3207

3238
51278

9543

3572
55656

3743
10008,

3763

3775

3777

23095

80311
151230}

23633
124751

3987
22853
2846
5594
4163
28985
4238
166968,
145282
4325
93621
4478
9110
4601
4638
4649
80218
8202
4715
152519

25836
154215

1482

167826

89932

79668

27253

57092

5162
54704
57157

8502
23654

5366

151242

5509

5567

5573

5592

84950
139411

11122

5862
10981
100529207
25788
23108
5925
117584
222546
253260
154214
79871
6240
861
862
1901
8578
619189
344558,

NCKAP1
NCOA2
NCOA6
NDFIP1
NDNF
NDRG3
NDRG4
NEGR1
NEK7
NETO2
NEUROD1
NF1
NFASC
NFIB
NFIL3
NHLRC2
NID2
NINL
NKRF

NUDT11
NUFIP2
NUP37
NUP62CL
NUPL2
NUS1
NXPH1
NYAP2
(OGFRL1
OGT
[ONECUT2

MTDH (metadt
MTMR12 (myo
MTMR2 (myott
MTOR (mechar
MTSS1L (metas
MTX3 (metaxin
MXD1 (MAX di
MYB (v-myb av
MYBL1 (v-myb
MYCN (v-myc 2
MYEF2 (myelin
MYNN (myone
MYO10 (myosii
MYO1E (myosii
MYOSA (myosi
MYOSB (myosi
MYOO9A (myosi
MYO9B (myosi
MYRIP (myosin
N4BP1 (NEDD4
NAA1S (N(alph
NAA25 (N(alph
NAA30 (N(alph
NACA (nascent
NACC1 (nucleu
NACC2 (NACC
NANOS1 (nano
NAP1LI (nucles
NATSL (N-acety
NAV3 (neuron

NCAM2 (neura
NCKAP1 (NCK-¢
NCOA2 (nuclea
NCOAS (nuclea
NDFIP1 (Nedd4
NDNF (neuron-
NDRG3 (NDRG
NDRG4 (NDRG
NEGR1 (neuror
NEK7 (NIMA-re
NETO2 (neurof
NEUROD (neu
NF1 (neurofibr.
NFASC (neurof;
NFIB (nuclear f
NFIL3 (nuclear
NHLRC2 (NHL T
NID2 (nidogen
NINL (ninein-lik
NKRF (NFKB re|
NLK (nemo-like
NNT (nicotinan
NOG (noggin)

NOL4 (nucleolz
NOVA1 (neuro-
NPAS3 (neuron
NPNT (nephror
NPTX1 (neuron
NR1D2 (nuclea
NR2F2 (nucleat
NR3C1 (nucleal
NR3C2 (nucleal
NR4A2 (nuclea
NR4A3 (nuclea
NR5A2 (nuclea
NR6AL (nuclea
NRCAM (neuro
NREP (neurona
NRG2 (neuregt
NRK (Nik relate
NRXN3 (neure>
NSD1 (nuclear
NT5DCL (5"nus
NTNG1 (netrin
NUDCD1 (Nud¢
NUDT11 (nudix
NUFIP2 (nuclez
NUP37 (nucleo
NUP62CL (nucl
NUPL2 (nucleo
NUS1 (NUS1 de
NXPH1 (neurex
NYAP2 (neuror
OGFRLI (opioic
OGT (O-linked

ONECUT2 (one

92140
54545
8898
2475

4763
23114
4781
4783
374354
22795
22981
55922
51701
23530
9241
8715
4857
64067|
255743
4884
9975
7026|
2908}
4306
4929
8013
2494
2649
4897
9315
9542
203447
9369
64324
221294
22854
84955
55190
57532
79023
54830
11097
116150
30010
57624
79627
8473
9480

E2F5

ERMP1

E2F5 (E2F trans
EDAZR (ectody
EEAL (early enc
EFCAB14 (EF-h:
EFNB1 (ephrin-
EFNB2 (ephrin-
EGFR (epiderm
EGLN1 (egh9 fz
EGLN3 (egl9 fz
EGR2 (early grc
EIF251 (eukary:
EIF4G2 (eukary
EIF4H (eukaryo
EIF5A2 (eukary
EIFSB (eukaryo
ELK3 (ELK3, ET
ELK4 (ELK4, ET¢
ENPPS (ectonu
ENTPD4 (ecton
EPAS1 (endoth
EPGN (epithelic
EPHA7 (EPH res
EPHBA (EPH rec
EPT1 (ethanola
ERBB3 (erb-b2
ERC1 (ELKS/RA
EREG (epiregul
ERIL (exoribont
ERMP1 (endop

ERO1LB (Mus n ERO1B (endopl

ESR1
ETNK1
ETV1
[EXOC6B
EXPHS
EXT1
EZH1

F3

FAF2
FAIM2
FAM102A
FAM117A
FAM1178
FAM1268
FAM129A
FAM1298
FAM1318
FAM134A
FAM1348
FAM134C
FAM13A
FAM13C
FAM160B1
FAM16082
FAM168A
FAM177A1
FAM1798
FAM189A1
FAM199X
FAM19A1
FAM208A
FAM210A
FAM2168
FAM2198
FAM2228B
FAM3C
FAM45A
FAMA46C
FAMG60A
FANCM
FASTK
FAT2
FAT3
FAT4
FBXL18
FBXL3
FBXL4
FBXLS
FBXO10
FBX021
FBXO30
FBXO31
FBXO39
FBXO41
FBXO48
FBXW11

ESR1 (estrogen
ETNK1 (ethano
ETV1 (ets varia
EXOC6B (exocy
EXPHS (exophil
EXT1 (exostosit
EZH1 (enhance
F3 (coagulatior
FAF2 (Fas assoc
FAIM2 (Fas apc
FAM102A (fam
FAM117A (fam
FAM1178 (fam
FAM1268 (fam
FAM129A (fam
FAM129B (fam
FAM1318 (fam
FAM134A (fam
FAM1348 (fam
FAM134C (fam
FAM13A (famil
FAM13C (famil
FAM160B1 (far
FAM16082 (far
FAM168A (fam
FAM177A1 (far
FAM1798 (fam
FAM189A1 (far
FAM199X (fam
FAM19A1 (fam
FAM208A (fam
FAM210A (fam
FAM2168 (fam
FAM2198 (fam
FAM2228 (fam
FAM3C (family
FAMA45A (famil
FAMA46C (famil
FAM60A (famil
FANCM (Fanco
FASTK (Fas-acti
FAT2 (FAT atyp
FAT3 (FAT atyp
FAT4 (FAT atyp
FBXL18 (F-box:
FBXL3 (F-box al
FBXLA (F-box al
FBXLS (F-box al
FBXO10 (F-box
FBX021 (F-box
FBXO30 (F-box
FBXO31 (F-box
FBX039 (F-box
FBXO41 (F-box
FBX048 (F-box
FBXW11 (F-box
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283635

139231
407738

23272
125228
144809




BHLHE22
BHLHE40
BHLHE41
BICC1
BICD1
BICD2
BID

BHLHE22 (basic helix-loop-helix family, member e22)
BHLHEA4O (basic helix-loop-helix family, member e40)
BHLHE41 (basic helix-loop-helix family, member e41)
BICCI. (BicC family RNA binding protein 1)

BICD1 (bicaudal D homolog 1 (Drosophila))

BICD2 (bicaudal D homolog 2 (Drosophila))

BID (BH3 interacting domain death agonist)

BIK (BCL2-interacting killer (apoptosis-inducing))

BIN2 (bridging integrator 2)

BIN3 (bridging integrator 3)

BIRC2 (baculoviral IAP repeat containing 2)

BIRC3 (baculoviral IAP repeat containing 3)

BIRCS (baculoviral IAP repeat containing 6)

BLCAP (bladder cancer associated protein)

BLK (BLK proto-oncogene, Src family tyrosine kinase)
BLMH (bleomycin hydrolase)

BLOCIS2 (biogenesis of lysosomal organelles complex-1
BLOC1S4 (biogenesis of lysosomal organelles complex-1
BLOCISS (biogenesis of lysosomal organelles complex-1
BLOC1S6 (biogenesis of lysosomal organelles complex-1
BLVRB (biliverdin reductase B)

BLZF1 (basic leucine zipper nuclear factor 1)

BMF (Bcl2 modifying factor)

BMI1 (BMI1 proto-oncogene, polycomb ring finger)
BMP10 (bone morphogenetic protein 10)

BMP2 (bone morphogenetic protein 2)

BMP2K (BMP2 inducible kinase)

BMP3 (bone morphogenetic protein 3)

BMPS (bone morphogenetic protein 5)

BMP6 (bone morphogenetic protein 6)

BMP7 (bone morphogenetic protein 7)

BMP8A (bone morphogenetic protein 8a)

BMP8B (bone morphogenetic protein 8b)

BMPER (BMP binding endothelial regulator)

BMPR1A (bone morphogenetic protein receptor, type 12
BMPR1B (bone morphogenetic protein receptor, type IB
BMPR2 (bone morphogenetic protein receptor, type Il (¢
BMS1 (BMS1 ribosome biogenesis factor)

BMX (BMX non-receptor tyrosine kinase)

BNC (basonuclin 1)

BNC2 (basonuclin 2)

BNIP2 (BCL2/adenovirus E1B 19kDa interacting protein ©
BNIP3 (BCL2/adenovirus E1B 19kDa interacting protein :
BNIP3L (BCL2/adenovirus E1B 19kDa interacting protein
BNIPL (BCL2/adenovirus E18 19kD interacting protein lik
BOD1 (biorientation of chromosomes in cell division 1)
BODAL1 (biorientation of chromosomes in cell division 1
BOD1L2 (biorientation of chromosomes in cell division 1
BOLA3 (bolA family member 3)

BOLL (boule-like RNA-binding protein)

BORA (bora, aurora kinase A activator)

BPIFAL (BPI fold containing family A, member 1)

BPIFA2 (BPI fold containing family A, member 2)

BPIFB2 (BPI fold containing family B, member 2)

BPNTI (3'(2'), 5-bisphosphate nucleotidase 1)

BPTF (bromodomain PHD finger transcription factor)
BRAF (B-Raf proto-oncogene, serine/threonine kinase)
BRAP (BRCA1 associated protein)

BRCAL (breast cancer 1, early onset)

BRCC3 (BRCA1/BRCA2-containing complex, subunit 3)
BRD1 (bromodomain containing 1)

BRD2 (bromodomain containing 2)

BRD3 (bromodomain containing 3)

BRD4 (bromodomain containing 4)

BRD7 (bromodomain containing 7)

BRDS (bromodomain containing 8)

BRE (brain and reproductive organ-expressed (TNFRSFL/
BRF2 (BRF2, RNA polymerase Iil transcription initiation f
BRI3 (brain protein 3)

BRI3BP (BRI3 binding protein)

BRINP2 (bone morphogenetic protein/retinoic acid indu
BRIP1 (BRCAL interacting protein C-terminal helicase 1)
BRIXI (BRX1, biogenesis of ribosomes)

BRKI (BRICKL, SCAR/WAVE actin-nucleating complex sul
BRMS1 (breast cancer metastasis suppressor 1)
BRMSLL (breast cancer metastasis-suppressor 1-like)
BROX (BRO1 domain and CAAX motif containing)

BRPF1 (bromodomain and PHD finger containing, 1)
BRPF3 (bromodomain and PHD finger containing, 3)
BRSK1 (BR serine/threonine kinase 1)

BRSK2 (BR serine/threonine kinase 2)

BRWD1 (bromodomain and WD repeat domain containi
BRWD3 (bromodomain and WD repeat domain containi
BSCL2 (Berardinelli-Seip congenital lipodystrophy 2 (seif
BSDCI (BSD domain containing 1)

BSN (bassoon presynaptic cytomatrix protein)

27319

8553
79365
80114

23299

353500

@
&
-3

168667
657
658
659

9790
660

[
54796
663
664
665
149428
91272

259282

284257,

388962

66037
79866
51297
140683
80341
10380
2186
6’
8315
672]
79184
23774
6046
8019
23476

L3
S

N
>

N

ZBTB20
ZBTB34
ZCCHC11
ZDHHC18
ZFC3H1
[ZFHX4
ZFYVEL
ZNF207
ZNF292
ZNF395
ZNF474

[ARVCF
[ASTN1
[ATAD2B
[ATP6V1CL
ATPEVIG1
[ATXNIL
BACH1
BAGS
BAIAP2L1

C100rf12
Cllorf30
Cllorfa5
C150rf61
C30rf18
C30rf70
CSorf64
C6orf89
C7orf71
C8orf4
C90rf69
C90rf78
CA13
CAB39
CACNA1C
CACNA2D1
CACNB4
CACUL1
CAMK4
CARD11
CARHSP1
CBFB
CBL
CD274
CD47
CDI9L2
CDC37
CDCA42EP1
CDC73
CDH4
CDX1
CEBPB

@

ZBTB20 (zinc finger and BTB domain cor
ZBTB34 (zinc finger and BTB domain cor
ZCCHC11 (zinc finger, CCHC domain con
ZDHHC18 (zinc finger, DHHC-type conta
ZFC3H1 (zinc finger, C3H1-type containi
ZFHX4 (zinc finger homeobox 4)
ZFYVEL (zinc finger, FYVE domain contai
ZNF207 (zinc finger protein 207)
ZNF292 (zinc finger protein 292)
ZNF395 (zinc finger protein 395)
2ZNF474 (zinc finger protein 474)
ZNF516 (zinc finger protein 516)
ZNF521 (zinc finger protein 521)
ZNF644 (zinc finger protein 644)
2ZNF704 (zinc finger protein 704)
ZSWIMS (zinc finger, SWIM-type contait
AAK1 (AP2 associated kinase 1)
ABCB11 (ATP-binding cassette, sub-fam
ABHD2 (abhydrolase domain containing
ACTA1 (actin, alpha 1, skeletal muscle)
ACTL7A (actin-like 7A)

ACVR2A (activin A receptor, type IA)
ADAM10 (ADAM metallopeptidase dom
AGAP1 (ArfGAP with GTPase domain, ar
AGFG1 (ArfGAP with FG repeats 1)
AGO4 (argonaute RISC catalytic compor
AGTRAP (angiotensin Il receptor-associc
AHCYL2 (adenosylhomocysteinase-like 2
AICDA (activation-induced cytidine dear
ALG6 (ALGS, alpha-1,3-glucosyltransferz
ANKFY1 (ankyrin repeat and FYVE doma
ANKRDS (ankyrin repeat domain 6)
ANTXR2 (anthrax toxin receptor 2)
ARID4A (AT rich interactive domain 4A (
ARLSB (ADP-ribosylation factor-like 58)
ARRB2 (arrestin, beta 2)

ARVCF (armadillo repeat gene deleted il
ASTN1 (astrotactin 1)

ATAD2B (ATPase family, AAA domain co
ATP6VICI (ATPase, H+ transporting, lys
ATP6VIG1 (ATPase, H+ transporting, lys
ATXNLL (ataxin 1-like)

BACH1 (BTB and CNC homology 1, basic
BAGS (BCL2-associated athanogene 5)
BAIAP2L1 (BAI1-associated protein 2-lik
BCAT1 (branched chain amino-acid tran
BCL10 (B-cell CLL/lymphoma 10)

BDNF (brain-derived neurotrophic facto
BPIFB2 (BPI fold containing family B, me
BRD1 (bromodomain containing 1)
BRWD3 (bromodomain and WD repeat
BSDC1 (BSD domain containing 1)
BTBD3 (BTB (POZ) domain containing 3)
BZW1 (basic leucine zipper and W2 dorr
C100rf12 (chromosome 10 open readin;
C110rf30 (chromosome 11 open readin;
C110rf45 (chromosome 11 open readin;
C150rf61 (chromosome 15 open readin;
C30rf18 (chromosome 3 open reading fi
C30rf70 (chromosome 3 open reading fi
CSorf64 (chromosome 5 open reading fi
C60rf89 (chromosome 6 open reading fi
C70rf71 (chromosome 7 open reading fi
C8orf4 (chromosome 8 open reading fre
€90rf69 (chromosome 9 open reading fi
C90rf78 (chromosome 9 open reading fi
CA13 (carbonic anhydrase Xill)

CAB39 (calcium binding protein 39)
CACNAIC (calcium channel, voltage-def
CACNA2D1 (calcium channel, voltage-de
CACNB4 (calcium channel, voltage-depe
CACUL1 (CDK2-associated, cullin domait
CAMKA (calcium/calmodulin-dependent
CARD11 (caspase recruitment domain f:
CARHSP1 (calcium regulated heat stable
CBFB (core-binding factor, beta subunit,
CBL (Cbl proto-oncogene, E3 ubiquitin p
CD274 (CD274 molecule)

CDA47 (CD47 molecule)

CD99L2 (CDIY molecule-like 2)

€DC37 (cell division cycle 37)

CDC42EP1 (CDC42 effector protein (Rhc
€DC73 (cell division cycle 73)

CDH4 (cadherin 4, type 1, R-cadherin (re
CDX1 (caudal type homeobox 1)

CEBPB (CCAAT/enhancer binding protei

Table S4 miRNA targets by clust

26137
403341
23318
84243
196441
79776
53349
7756
23036
55893
133923
9658|
25925
84146
619279
57688
22848
8647
11057
58
10881

22903

26148
56946
219833

79577

1051

GATA6
GFPT2
GLCE
GLRAL
GLTSCR1L
GLYR1
GNAQ
GNS
GOLGA3
GOLGA4
GOLGA7
GPM6A
GPR12
GPR158
GPR180
GRAMD1B
GRAMD4
GRHL2
GRIA1
GRID2
GRM7
H3F3C
HAPLN1
HAS2
HECW1
HERPUD2
HIF1A
HIPK1
HIPK3
HIVEP1
HMGA2
HNF1B
HNRNPU
HOXC12
HOXC8
HOXD10
HS6ST3
HSPE1-MOB4
IBTK
IGFBP7
IKZF2
IMPA2
ING2
INGS
INSIG1
IQGAP2
IRS2
ITGA8
ITGAV
ITM2B
ITPR1
JMY
JOSD1
KALRN
KBTBD8
KCND2
KCNH1
KCNJ3
KCTD8
KDM4B
KIAA1024
KIAA1109
KIAA1211

MBOAT2

GATAG6 (GATA t
GFPT2 (glutami
GLCE (glucuron
GLRAI (glycine
GLTSCRIL (GLT
GLYRL (glyoxyli
GNAQ (guanine
GNS (glucosam
GOLGA3 (golgit
GOLGA4 (golgit
GOLGA7 (golgit
GPMSA (glycop
GPR12 (G prote
GPR158 (G pro
GPR180 (G pro
GRAMDIB (GR.
GRAMD4 (GRA
GRHL2 (grainyt
GRIA1 (glutam:
GRID2 (glutam:
GRM7 (glutam:
H3F3C (H3 hist
HAPLN1 (hyalu
HAS2 (hyaluror
HECW1 (HECT,
HERPUD2 (HER
HIF1A (hypoxia
HIPK1 (homeoc
HIPK3 (homeoc
HIVEP1 (humar
HMGA2 (high n
HNF1B (HNF1 t
HNRNPU (hete
HOXC12 (home
HOXC8 (homec
HOXD10 (home
HS6ST3 (hepar:
HSPEL-MOB4 (
1BTK (inhibitor
IGFBP7 (insulin
IKZF2 (IKAROS
IMPA2 (inosito
ING2 (inhibitor
INGS (inhibitor
INSIGL (insulin
IQGAP2 (1Q mo
IRS2 (insulin re
ITGAS (integrin
ITGAV (integrin
ITM2B (integra
ITPR1 (inositol
IMY (junction r
JOSD1 (Josephi
KALRN (Kalirin,
KBTBDS (kelch
KCND2 (potass
KCNH1 (potass
KCNJ3 (potassit
KCTDS (potassi
KDM4B (lysine
KIAA1024 (KIA
KIAA1109 (KIAL
KIAA1211 (KIAX
KIFSB (kinesin {
KLF4 (Kruppel-1
KLHL11 (kelch-I
KLHL14 (kelch-I
KLHL29 (kelch-|
KLHL3 (kelch-lil
KLHL31 (kelch-I
KMT2E (lysine |
KPNAS (karyop
LATS2 (large tu
LDLRADA (low «
LINS4 (in-54 D
LMO2 (LIM dor
LNX2 (ligand of
LONRF3 (LON ¢
LRCH1 (leucine
LRP1B (low der
LRRFIP2 (leucin
LYST (lysosoma
MAN2A1 (man
MAP1B (microt
MAP2K4 (mitog
MBOAT2 (merr

2627

10114
3096
8091
6928
3192
3228
3224
3236

266722
100529241

25998

3490

26249
401265
55904
3841
26524
753
132660
4005
222484/
79836
23143
53353
9209
1130

129642

SLC11A2
SLC23A3
SLC25A11
SLC39A6
SLC39A8
SLCS5A3
SMC5
SOAT1
SOGA3
[SRGAP3
SRPX2
SRSF6
SYT6
TAOK1
[TCTEX1D1
TDG
[TMEM106B
[TMEM167A
TMTC3
TOR1A
TOR1AIP1
[TRERF1
TRIM44
TSHZ2
TYMS
TYRP1
UBE2QL1
UBE2V2
USP1
VPS33A
VPS53
(WDR44
[WNK1
(WSCD2
(WwC2

KIAA1549
SEPHS1
TPBGL
ACSLE
[ADAM11
[ADAM22
[AEBP2
AGFG1

[ARHGAP28
[ARHGAP42
[ARHGEF7
ARID1A
ARID3B
ARL6IP1

[ATP8A2

SLC11A2 (solut
SLC23A3 (solut
SLC25A11 (solu
SLC39A6 (solut
SLC39A8 (solut
SLC5A3 (solute
SMCS (structur
SOATI (sterol ¢
SOGA3 (SOGA |
SRGAP3 (SLIT-R
SRPX2 (sushi-re
SRSF6 (serine/z
SYT6 (synaptot
TAOK1 (TAO kit
TCTEX1D1 (Tete
TDG (thymine [
TMEMZ106B (tr:
TMEMI67A (tr.
TMTC3 (transm
TORIA (torsin {
TOR1AIP1 (tors
TRERF1 (transc
TRIMA44 (tripart
TSHZ2 (teashirt
TYMS (thymidy
TYRP1 (tyrosin:
UBE2QLL1 (ubiq
UBE2V2 (ubiqu
USP1 (ubiquitir
VPS33A (vacuo
VPS53 (vacuola
WDR44 (WD re
WNKI (WNK Iy
WSCD2 (WSC d
WWC2 (WW ar
XIAP (X-linked i
XPO4 (exportin
YY1 (YY1 transc
ZBTB18 (zinc fil
ZBTB20 (zinc fil
ZFHX3 (zinc fimy
ZFP36L1 (ZFP3t
ZNF280C (zinc |
ZNF366 (zinc fil
ZNF536 (zinc il
ZPBP2 (zona pe
ZRANB3 (zinc fi
ANKRDSS (anky
BRD3 (bromod:
CHDH (choline
GOLGAGA (golg
GOLGAGB (golg
GOLGAEC (golg
GOLGAED (golg
HS6ST1 (hepar:
ITGBE (integrin
KIAA1549 (KIA/
SEPHS1 (selenc
TPBGL (trophol
ACSL6 (acyl-Co.
ADAML11 (ADAI
ADAM22 (ADAI
AEBP2 (AE binc
AGFG (ArfGAF
AGOA4 (argonat
AGPS (alkylglyc
AKAP13 (A king
AKAPS (A kinas
AMIGO1 (adhe
ANGPTL2 (angi
ANKIB1 (ankyri
AP3M1 (adaptc
APPBP2 (amylo
ARF4 (ADP-ribc
ARHGAP28 (Rh
ARHGAP42 (Rh
ARHGEF7 (Rho
ARID1A (AT rict
ARID3B (AT rict
ARL6IP1 (ADP-1
ARNT (aryl hyd
ASPH (aspartat
ATAD2B (ATPa
ATP11B (ATPas
ATP1B1 (ATPas
ATP8A2 (ATPas

4891
151295
8402

27286
6431
148281
57551
200132

(OSBPL1A
(OSBPL9
(OSTM1
0TUD3
OTUD4
PACRG
PACRGL
PACSIN2
PAFAH1B:
PAG1
PAK3
PAK7
PALD1
PALM2
PANK1

54664
153339
160418,

1861

26092

55809

54765
128553

7298
7306
134111

441869

55349
342096
55889
653641
653643
9394
3694
57670
22929
100507050
23305
4185
53616
121536
3267
192670
8540
11214
9495
57463
23452
54467
26985
10513,

w
]
>

79822
143872
8874
8289)
10620)
23204
405|
444
54454
23200
481
51761

&

3
PANX2
PAPDS
PAPOLG
PAPPA
PAPPA2
PAQRS
PARD6B
PAXS
PAX8
PAX9
PAXBP1
PBRM1
PBX3
PCCB
PCDH10
PCDH18
PCDH20
PCDH8
PCF11

PCSKS

PPAPDC2

1

OSBPLIA (oxys
OSBPLI (oxyste
0STM1 (osteof
OTUD3 (OTU d
OTUD4 (OTU d
PACRG (PARK2
PACRGL (PARK:
PACSIN2 (prote
PAFAH1B1 (pla
PAG1 (phosphc
PAK3 (p21 prot
PAK7 (p21 prot
PALD1 (phosph
PALM2 (parale
PANK1 (pantot
PANK3 (pantot
PANX2 (panne»
PAPDS (PAP as:
PAPOLG (poly(s
PAPPA (pregna
PAPPA2 (pappe
PAQRS (proges
PARD6B (par-6
PAXS (paired b
PAXS (paired b
PAXO (paired b
PAXBP1 (PAX3
PBRM1 (polybr
PBX3 (pre-B-ce
PCCB (propiony
PCDH10 (proto
PCDH18 (proto
PCDH20 (proto
PCDH8 (protoc
PCF11 (PCF11 ¢
PCGFS (polycor
PCSKS (proprot
PDE4A (phospt
PDE4D (phospt
PDE7A (phospt
PDE9A (phospt
PDLIM2 (PDZ a
PDSSB (PDS5 i
PELO (pelota h.
PEXS (peroxiso
PEX7 (peroxiso
PGRMC2 (prog
PHACTR2 (phot
PHF20L1 (PHD
PHF3 (PHD fing
PHF6 (PHD fing
PHLDA1 (pleck:
PHLDB2 (pleck:
PHTF2 (putativ
PI15 (peptidasc
PIASA (protein
PIEZO1 (piezo-t
PIK3C2A (phos|
PIK3C28 (phos)
PIK3CB (phospl
PIKFYVE (phost
PIM1 (Pim-1 pr
PIPSK1B (phos}
PIPSK1C (phost
PITPNB (phosp
PKN2 (protein |
PKNOX1 (PBX/I
PLCB1 (phosph
PLCG1 (phosph
PLCL1 (phosph:
PLEKHA3 (plecl
PLEKHG1 (plecl
PLEKHH2 (plecl
PLEKHMS3 (plec
PLXDC2 (plexin
PLXNA2 (plexin
PLXNCI (plexin
PMM2 (phospt
PNISR (PNN-int
PNRC1 (proline
POGZ (pogo trz
POLH (polymer
POU2F1 (POU ¢
POU3F1 (POU ¢
POUGF2 (POU ¢
PPAPDC2 (phot

114876
114883
28962
23252
54726
135138
133015
11252
5048
55824
5063
57144
27143
114299

79646

200576

23236

65977

130271
389072

403313

FCHO2
FEM1B
FEM1C
FGD1

FOXB1
FOXF1
FOXJ2
FOXJ3
FOXK2
FOXL2
FOXN4
FOxal
FRK
FRMD4A
FRMD4B
FRMD6
FRMPD4
FRRS1L
FRZB
FSD1L
FSTL4
FURIN
FUT11
FXR1
FYN
FZD3
FZD4
G3BP1
GAB1
GABBR2
GABRB1
GABRE
GALNT10
GAN
GAREM
GATAD2B
GBF1
GCNT4
GDA
GDAP1

GLTSCR1L
GMCL1
GMPR
GNA11
GNAL
GNBS
GNPTG
GNS
GOLGA1
GOLGA2
GOSR1
GOT2
GPC6
GPD2
GPLD1
GPR137B
GPR137C
GPR146
GPR157

FCHO2 (FCH dc
FEM1B (fem-1

FEMIC (fem-1

FGD1 (FYVE, Rt
FGD4 (FYVE, Rt
FGDS (FYVE, Rt
FGF12 (fibroblz
FGF4 (fibroblas
FGFS (fibroblas
FGL2 (fibrinoge
FIBIN (fin bud i
FICD (FIC doma
FITM2 (fat stor
FIX1 (four joint
FMN1 (formin

FNBP1 (formin
FNBP4 (formin
FNDC3A (fibror
FNDC3B (fibror
FOXAT (forkhe:
FOXB1 (forkhe:
FOXF1 (forkhez
FOXJ2 (forkhea
FOXJ3 (forkhea
FOXK2 (forkhe:
FOXL2 (forkhez
FOXN4 (forkhe.
FOXQ1 (forkhe
FRK (fyn-relate
FRMDA4A (FERN
FRMDA48 (FERN
FRMDS (FERM
FRMPD4 (FERN
FRRS1L (ferric-«
FRZB (frizzled-r
FSDIL (fibrone:
FSTLA (follistati
FURIN (furin (p
FUT11 (fucosyl
FXR1 (fragile X
FYN (FYN protc
FZD3 (frizled ¢
FZDa4 (frizzled ¢
G3BP1 (GTPase
GABI (GRB2-as
GABBR2 (gamn
GABRB1 (gamn
GABRE (gamm:
GALNTI0 (poly
GAN (gigaxonir
GAREM (GRB2

GATAD2B (GAT
GBF1 (golgi bre
GCNTA4 (glucos:
GDA (guanine ¢
GDAP1 (ganglic
GDF11 (growth
GET4 (golgito |
GGCX (gamma-
GID4 (GID com
GIGYF1 (GRB1C
GINM1. (glycop
GINS1 (GINS cc
GIT2 (G proteir
GJA1 (gap junc
GLDN (gliomed
GLIS3 (GLIS farr
GLTSCRIL (GLT
GMCLI (germ ¢
GMPR (guanos
GNA11 (guanin
GNAL (guanine
GNBS (guanine
GNPTG (N-acet
GNS (glucosam
GOLGAL (golgit
GOLGA2 (golgit
GOSR1 (golgi I
GOT?2 (glutamic
GPC6 (glypican
GPD2 (glycerol
GPLD1 (glycosy
GPR1378 (G pr
GPR137C (G pr.
GPR146 (G pro
GPR157 (G pro
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BSND

BTBD10

C100rf105
C100rf107
C10orf11
C100rf113
C10orf12
C100rf126
C100rf128
C100rf131
C10orf2
C100rf53
C100rf54
C100rf62
C100rf76
C100rf88
Cllorf24
Cl11orf30
Cllorf31
Cllorfad
Cllorfas
Cllorf54
Cllorfs7
Cllorf58
Cllorf65
Cllorf68
Cllorf73
Cllorfg4
Cllorf87
Cl1lorf96
C12orf29
C12orf4
C120rf42
C120rf43
C120rf49
C120rf66
C120rf73
C120rf76
C120rf79
Cl4orfl
Cl140rf166
Cl14orf28
Cl4orf37
Cl14orf79
C150rf27
C150rf32
C150rf38-AP352
C150rf39
C150rf41
C150rf52
C15orf54
C150rf56
C150rf61
C16orfa5
Cl6orf47
C160rf52
C160rf70

BSND (barttin CLCNK-type chloride channel accessory be
BTAF1 (BTAF1 RNA polymerase I, B-TFIID transcription f

BTBD1 (BTB (POZ) domain containing 1)
BTBD10 (BTB (POZ) domain containing 10)
BTBD11 (BTB (POZ) domain containing 11)
BTBD18 (BTB (POZ) domain containing 18)
BTBD19 (BTB (POZ) domain containing 19)
BTBD2 (BTB (POZ) domain containing 2)

BTBD3 (BTB (POZ) domain containing 3)

BTBD7 (BTB (POZ) domain containing 7)

BTBDY (BTB (POZ) domain containing 9)

BTD (biotinidase)

BTF3 (basic transcription factor 3)

BTF3L4 (basic transcription factor 3-like 4)

BTG1 (B-cell translocation gene 1, anti-proliferative)
BTG2 (BTG family, member 2)

BTG3 (BTG family, member 3)

BTLA (B and T lymphocyte associated)

BTN1A1 (butyrophilin, subfamily 1, member A1)
BTN2A1 (butyrophilin, subfamily 2, member A1)
BTN2A2 (butyrophilin, subfamily 2, member A2)
BTN3A1 (butyrophilin, subfamily 3, member A1)
BTN3A2 (butyrophilin, subfamily 3, member A2)
BTNLS (butyrophilin-like 8)

BTRC (beta-transducin repeat containing E3 ubiquitin pr

BUB3 (BUB3 mitotic checkpoint protein)
BVES (blood vessel epicardial substance)
BYSL (bystin-like)

BZRAP1 (benzodiazepine receptor (peripheral) associate

BZW1 (basic leucine zipper and W2 domains 1)

BZW2 (basic leucine zipper and W2 domains 2)
C100rf105 (chromosome 10 open reading frame 105)
C100rf107 (chromosome 10 open reading frame 107)
C100rf11 (chromosome 10 open reading frame 11)
C100rf113 (chromosome 10 open reading frame 113)
C100rf12 (chromosome 10 open reading frame 12)
C100rf126 (chromosome 10 open reading frame 126)
C100rf128 (chromosome 10 open reading frame 128)
C100rf131 (chromosome 10 open reading frame 131)
C100rf2 (chromosome 10 open reading frame 2)
C100rf53 (chromosome 10 open reading frame 53)
C100rf54 (chromosome 10 open reading frame 54)
C100rf62 (chromosome 10 open reading frame 62)
C100rf76 (chromosome 10 open reading frame 76)
C100rf88 (chromosome 10 open reading frame 88)
C11orf24 (chromosome 11 open reading frame 24)
C110rf30 (chromosome 11 open reading frame 30)
C110rf31 (chromosome 11 open reading frame 31)
C11orfa4 (chromosome 11 open reading frame 44)
C110rf45 (chromosome 11 open reading frame 45)
C11orf54 (chromosome 11 open reading frame 54)
C110rf57 (chromosome 11 open reading frame 57)
C11orf58 (chromosome 11 open reading frame 58)
C110rf65 (chromosome 11 open reading frame 65)
C110rf68 (chromosome 11 open reading frame 68)
C110rf73 (chromosome 11 open reading frame 73)
C11orf84 (chromosome 11 open reading frame 84)
C110rf87 (chromosome 11 open reading frame 87)
C110rf96 (chromosome 11 open reading frame 96)
C120rf29 (chromosome 12 open reading frame 29)
C120rf4 (chromosome 12 open reading frame 4)
C120rf42 (chromosome 12 open reading frame 42)
C120rf43 (chromosome 12 open reading frame 43)
C120rf49 (chromosome 12 open reading frame 49)
C120rf66 (chromosome 12 open reading frame 66)
C120rf73 (chromosome 12 open reading frame 73)
C120rf76 (chromosome 12 open reading frame 76)
C120rf79 (chromosome 12 open reading frame 79)
C140rf1 (chromosome 14 open reading frame 1)
C140rf166 (chromosome 14 open reading frame 166)
C140rf28 (chromosome 14 open reading frame 28)
C140rf37 (chromosome 14 open reading frame 37)
C140rf79 (chromosome 14 open reading frame 79)
C150rf27 (chromosome 15 open reading frame 27)
C150rf32 (chromosome 15 open reading frame 32)
C150rf38-AP352 (C150rf38-AP3S2 readthrough)
C150rf39 (chromosome 15 open reading frame 39)
C150rf41 (chromosome 15 open reading frame 41)
C150rf52 (chromosome 15 open reading frame 52)
C150rf54 (chromosome 15 open reading frame 54)
C150rf56 (chromosome 15 open reading frame 56)
C150rf61 (chromosome 15 open reading frame 61)
C160rf4S (chromosome 16 open reading frame 45)
C160rf47 (chromosome 16 open reading frame 47)
C160rf52 (chromosome 16 open reading frame 52)
C160rf70 (chromosome 16 open reading frame 70)

114781

689
91408
694
7832,
10950
151888

@
3
o

11120
10385
11119
11118
79908
8945
9184
11149
705
9256
9689
28969
414152
219621
83938
387638
26148
283080
170371
100127889
56652,
282966
64115
414157
79591
80007
53838
56946
280636
283171
219833
28970
55216

CEP41
CHAF1A
CHD9
CKAPS
CLCC1
CLCNS
CLDN1
CNGB3
CNTN4
COL21A1
COLGALT1
CPEB4
CREB1
CREBRF
CSF1R
CSF2RB
CSNK1A1
CSNK1G2
CSRNP2
CTLA4
CTTNBP2NL
CXCR2
CXorf23
CYB561D1
CYP7B1
DCP2

EMP2

160140
83638
51501

144097

399947

387763
91298
57102

374470
64897
79794

144577,

728568

400073

256021
11161
51637

122525

145407

122616

123591

145858

100526783
56905
84529

388115

400360

644809

145853
89927

388289

730094
80262

ENTPDS
ENTPD7
EPAS1

FBXL17
FBXO11
FBX022
FBXO30
FBX033
FGF12
FGF13
FGF2
FGF9
FLT1
FOS
FOSL2
FOXK1
FTO
FUBP1

CEP41 (centrosomal protein 41kDa)
CHAF1A (chromatin assembly factor 1, s
CHD3 (chromodomain helicase DNA bin
CKAPS (cytoskeleton associated protein
cLCCt (chloride channel CLIC-ike 1)
CLCNS (chloride channel, voltage-sensit
CLDN1 (claudin 1)

CNGB3 (cyclic nucleotide gated channel
CNTN4 (contactin 4)

COL21A1 (collagen, type XXI, alpha 1)
COLGALTI (collagen beta(1-O)galactosy
CPEBA (cytoplasmic polyadenylation ele
CREB1 (cAMP responsive element bindil
CREBRF (CREB3 regulatory factor)
CSF1R (colony stimulating factor 1 recef
CSF2RB (colony stimulating factor 2 rece
CSNK1A1 (casein kinase 1, alpha 1)
CSNK1G2 (casein kinase 1, gamma 2)
CSRNP2 (cysteine-serine-rich nuclear pr
CTLA4 (cytotoxic T-lymphocyte-associat
CTTNBP2NL (CTTNBP2 N-terminal like)
CXCR2 (chemokine (C-X-C motif) receptc
CXorf23 (chromosome X open reading f
CYBS61D1 (cytochrome b561 family, me
CYP7B1 (cytochrome P450, family 7, sut
DCP2 (decapping mRNA 2)

DET1 (de-etiolated homolog 1 (Arabidoy
DHFR (dihydrofolate reductase)

DHX40 (DEAH (Asp-Glu-Ala-His) box pol
DMTF1 (cyclin D binding myb-like transc
DNAJB1 (DnaJ (Hsp40) homolog, subfan
DNAJB7 (DnaJ (Hsp40) homolog, subfan
DOCK11 (dedicator of cytokinesis 11)
DOK6 (docking protein 6)

DUSP14 (dual specificity phosphatase 1¢
DUSP7 (dual specificity phosphatase 7)
DYNCLI1 (dynein, cytoplasmic 1, interm
E2F2 (E2F transcription factor 2)

EBF1 (early B-cell factor 1)

ECT2L (epithelial cell transforming 2 like
EEF2 (eukaryotic translation elongation
EEFSEC (eukaryotic elongation factor, se
EHD1 (EH-domain containing 1)

EHF (ets homologous factor)

EIFSB (eukaryotic translation initiation f
ELAVL2 (ELAV like neuron-specific RNA |
ELAVL4 (ELAV like neuron-specific RNA |
ELF4 (E74-like factor 4 (ets domain tran:
ELK3 (ELK3, ETS-domain protein (SRF ac.
ELL2 (elongation factor, RNA polymeras
EMP2 (epithelial membrane protein 2)
EN2 (engrailed homeobox 2)

ENAH (enabled homolog (Drosophila))
ENTPDS (ectonucleoside triphosphate d
ENTPD? (ectonucleoside triphosphate d
EPAS1 (endothelial PAS domain protein
EPC2 (enhancer of polycomb homolog 2
ERN1 (endoplasmic reticulum to nucleu
ETS1 (v-ets avian erythroblastosis virus
ETV3 (ets variant 3)

EXOSC7 (exosome component 7)

F13A1 (coagulation factor XIll, A1 polyp.
FAHD2A (fumarylacetoacetate hydrolas
FAM104A (family with sequence similar
FAM105A (family with sequence similar
FAM126A (family with sequence similar
FAM135A (family with sequence similar
FAM168A (family with sequence similar
FAM204A (family with sequence similar
FAMB83D (family with sequence similarit
FAMB4A (family with sequence similarit
FBXL17 (F-box and leucine-rich repeat p
FBXO11 (F-box protein 11)

FBX022 (F-box protein 22)

FBXO030 (F-box protein 30)

FBXO33 (F-box protein 33)

FGF12 (fibroblast growth factor 12)
FGF13 (fibroblast growth factor 13)
FGF2 (fibroblast growth factor 2 (basic))
FGF9 (fibroblast growth factor 9)

FLT1 (fms-related tyrosine kinase 1)
FOS (FBJ murine osteosarcoma viral onc
FOSL2 (FOS-like antigen 2)

FOXK1 (forkhead box 1)

FTO (fat mass and obesity associated)
FUBP1 (far upstream element (FUSE) bit

Table S4 miRNA targets by clust

95681
10036
80205
9793
23155
1184
9076

345930

60678
10938
26298

22936

221937
79068
8880

MCFD2
MIA3
MITF

INRP1

INSG1
INSMAF
OSER1
OXSR1
PAFAH1B1
PAIP1
PALLD
PALM2
PAPD5
PAPD7
PAPOLA
PARP8
PAX3
PCDH10
PCDH20
PCMTD1

PIK3CA
PIK3CB
PIK3R3
PITPNA
PITPNM2
PLEKHAL
PLEKHB2
PMEPA1
POFUT2
PPAP2B
PPARGC1B
PPM1A
PPM1H
PRDM16
PRKARIA
PRKAR2B

MCFD2 (multip
MIA3 (melanor
MITF (micropht
MLLT10 (myelc
MLLT3 (myeloi
MMP16 (matri:
MOB4 (MOB fa
MRPS25 (mitoc
MSRB3 (methic
MTDH (metadt
MTF1 (metal-re
MTF2 (metal re
MTHFD2 (mett
MYLIP (myosin
MYO18 (myosi
MYTIL (myelin
NAATLS (N(alph
NAV3 (neuron

NBEALL (neuro
NCOA3 (nuclea
NEDDAL (neura
NEFH (neurofili
NEFM (neurofil
NEGR1 (neuror
NF1 (neurofibr:
NFIA (nuclear f
NFIB (nuclear f.
NFYB (nuclear {
NHLH2 (nescier
NOL4 (nucleolz
NOL7 (nucleols
NOTCH (notct
NOVA1 (neuro-
NPC1 (Niemant
NPNT (nephror
NPTN (neuropl
NR4A3 (nuclea
NRGI (neuregL
NRP1 (neuropil
NSF (N-ethylm:
NSG1 (neuron ¢
NSMAF (neutrz
OSER1 (oxidati
OXSR1 (oxidati
PAFAH1BI (pla
PAIPL (poly(A)

PALLD (palladir
PALM2 (parale!
PAPDS (PAP as:
PAPD7 (PAP as:
PAPOLA (poly(t
PARPS (poly (A
PAX3 (paired b
PCDH10 (proto
PCDH20 (proto
PCMTD1 (prote
PCOLCE2 (proc
PDCD6IP (progi
PDE10A (phosg.
PDESA (phospt
PDHB (pyruvats
PDS5A (PDSS ¢
PDXDCI (pyride
PDZD2 (PDZ do
PEAKI (pseudo
PER2 (period ci
PEXSL (peroxist
PHLDB2 (pleck
PHTF2 (putativ.
PIAS4 (protein

PIK3CA (phospl
PIK3CB (phosp!
PIK3R3 (phospt
PITPNA (phosp
PITPNM2 (phos
PLEKHAL (plec
PLEKHB2 (plect
PMEPAL (prost
POFUT2 (prote
PPAP2B (phos
PPARGCIB (et
PPM1A (proteil
PPM1H (protei
PRDM16 (PR dc
PRKARIA (prot
PRKAR2B (prot

90411
375056
4286
8028
4300
4325
25843
64432
253827
92140
4520

63976

5577

[ATXN1
[ATXN7
AXIN2
AZI2
BAZ2B
BCL11B
BEAN1
BEND4
BMF
BMI1
BRWD1
BRWD3
BTG2
BYSL
BZW1
Cllorf87
C160rf45
C160rf52
C160rf92
C180rf25
C20rf91
C30rf70
C60rf120
[CACNB4
[CAMKK1
[CAMSAP1
[CAND1
[CANX
[CAPRIN2
[CASP10
[CASZ1
CBFB
[CC2D1B
[CCDCS0
[CCDC64
[CCDC88A
[CCNYL1
CCT4
[CD2AP
CD4
[CDCSL
[CDH2
[CDH4

[CNOT6
[COL4A4
[COMMD3-BMI
CPEB3
[CPNES
[CPPED1
[CREB1
CREBZF
[CRK

[CRKL
[CTDSPL2
CTTN
[CUX2
CYP7B1
[CYR61
DBNL
DCAF12
DCUN1D1
DCUN1D4
DCX
DDIT4

DYNC1LI2
DYRK1A
E2F2

ATXN1 (ataxin

ATXN? (ataxin

AXIN2 (axin 2)

AZ12 (5-azacytic
BAZ2B (bromoc
BCL11B (B-cell

BEANL (brain e
BEND4 (BEN dc
BMF (Bcl2 mod
BMI1 (BMIL pre
BRWD1 (bromc
BRWD3 (bromc
BTG2 (BTG fam
BYSL (bystin-lik
BZW1 (basic let
C110rf87 (chro
C160rf45 (chro
C160rfs2 (chro
C160rf92 (chro
C180rf25 (chro
C20rf91 (chrom
C30rf70 (chron
C60rf120 (chro
CACNB4 (calciu
CAMKK1 (calcit
CAMSAP1 (caln
CANDI (cullin-t
CANX (calnexin
CAPRIN2 (capri
CASP10 (caspat
CASZ1 (castor 2
CBFB (core-bini
€C2D18B (coiled
€CDCS0 (coiled
CCDC64 (coiled
CCDC88A (coile
CCNYLI (cyclin
CCT4 (chaperot
CD2AP (CD2-as
€D4 (CD4 mole
€DCSL (cell divi
CDH2 (cadherir
CDH4 (cadherir
€DK19 (cyclin-c
CDKS (cyclin-de
CDKN1B (cyclin
CDKN1C (cyclin
CHD2 (chromor
CHD8 (chromor
CHSY1 (chondr.
CMTM4 (CKLF-
CNOT2 (CCRA-
CNOT6 (CCR4-!
COL4A4 (collag
COMMD3-BMI
CPEB3 (cytopla
CPNES (copine
CPPED1 (calcin:
CREBL (CAMP r
CREBZF (CREB/
CRK (v-crk avial
CRKL (v-cr avic
CTDSPL2 (CTD
CTTN (cortactir
CUX2 (cut-like |
CYP7B1 (cytoct
CYR61 (cystein:
DBNL (drebrin-
DCAF12 (DDB1
DCUN1D1 (DCM
DCUN1D4 (DCM
DCX (doublecor
DDIT4 (DNA-da
DGKH (diacylgh
DHX36 (DEAH (
DKK2 (dickkopf
DLG2 (discs, lar
DMRT3 (double
DNAJA2 (Dnal |
DNAJC14 (Dna)
DNAJCS (Dna (
DNALL (dynein
DPP8 (dipeptid
DYNCILI2 (dyn:
DYRK1A (dual-
E2F2 (E2F trans

6310
6314
8313
64343
29994
64919
146227,
389206
90427
8|
54014
254065
7832

5|
9689
399947|
89927
730094
146378,
147339
400950
285382
387263
785
84254
157922
55832
821
65981
843
54897
865
200014
152137
92558
55704
151195
10575
23607
920

2
2

~
S

100532731
22849
144402
55313
1385
58487

PPARA
PPARGC1A
PPARGC1B
PPFIAL
PPFIA4
PPIH
PPP1CB
PPP1R12A
PPP1R13B
PPP1R168B
PPP1R9A
PPP2CA
PPP2R2A
PPP2R2D
PPP2RSE
PPP3CA
PPP3R1
PPTC7
PRDM12
PRDM16
PRICKLE1
PRKAA1
PRKAR1A
PRKCE
PRKD3
PRKG1
PRLR
PROK2
PROSER1
PROX1
PRPF4B
PRR3
PRRC2C
PRRT4
PRRX1
PSD2
PSD3
PSMB5
PSPC1
PTBP1
PTBP3
PTCH1
PTCHD1

R3HDM2
RAB11A
RAB11FIP1
RAB11FIP3
RAB11FIP4
RAB14
RAB15
RAB18
RABIA
RAB21
RAB30
RAB39B
RAB3GAP2
RAB3IP
RAB4A
RABSA
RAC1

RAI1
RALBP1
RALGPS1
RALGPS2
RANBP1
RANBP6
RANBP9
RAP1A
RAP1B

PPARA (peroxi¢
PPARGCIA (pel
PPARGC1B (pel
PPFIAL (proteir
PPFIA4 (proteir
PPIH (peptidylf
PPP1CB (protei
PPPIR12A (pro
PPP1R13B (pro
PPP1R16B (pro
PPP1R9A (prot:
PPP2CA (protei
PPP2R2A (prot:
PPP2R2D (prot
PPP2RSE (protc
PPP3CA (protei
PPP3RI (protei
PPTC7 (PTCT7 p1
PRDM12 (PR d
PRDM16 (PR dt
PRICKLE1 (prick
PRKAAL (prote
PRKAR1A (prot
PRKCE (protein
PRKD3 (proteir
PRKGL (proteir
PRLR (prolactin
PROK?2 (prokin
PROSERT (proli
PROX1 (prospe
PRPF48 (pre-m
PRR3 (proline r
PRRC2C (prolin
PRRT4 (proline
PRRX1 (paired

PSD2 (pleckstri
PSD3 (pleckstri
PSMBS (protea
PSPC1 (paraspe
PTBP1 (polypyr
PTBP3 (polypyr
PTCH1 (patche
PTCHD1 (patch
PTGES3 (prostz
PTGS2 (prostag
PTHLH (parath
PTPN13 (protei
PTPN4 (protein
PTPNS (protein
PTPNO (protein
PTPRG (proteir
PTPRJ (protein
PTPRZL (protei
PTX3 (pentraxii
PUM2 (pumilio
PURA (purine-r
PURB (purine-r
PVRL3 (poliovir
PYGO1 (pygopt
QKI (QKI, KH dc
R3HDM2 (R3H
RABL1A (RABL
RABLIFIPL (RA
RABLIFIP3 (RA
RABLIFIP4 (RA
RAB14 (RAB14,
RAB15 (RABLS,
RAB18 (RAB1S,
RABIA (RAB1A
RAB21 (RAB21,
RAB30 (RAB30,
RAB39B (RAB3!
RAB3GAP2 (RA
RAB3IP (RAB3A
RABA4A (RABAA
RABSA (RABSA
RAC (ras-relat
RAIL (retinoic ¢
RALBP1 (ralA b
RALGPS1 (Ral €
RALGPS2 (Ral €
RANBP1 (RAN |
RANBP6 (RAN |
RANBP9 (RAN |
RAP1A (RAP1A
RAP1B (RAP1B,

5465
10891
133522
8500
8497
10465
5500
4659

10928
9649
55103
5902
26953
10048
5906

GPR37
GPR37L1
GPR6
GPR63
GRHL2
GRIK1-AS2
GUCY1A3
GXYLT1
HABP4
HAS2
HAUS8

HOXA2
HOXB13
HOXD11
HP1BP3
HPSS
HS2ST1
HS3ST3A1
HS3STS

IRF9
ISM1
ISM2
ITCH
ITFG1
ITGA4
ITGB6
ITPKB
ITPRIPL2
JAG1
JAK1

KIAAD226
KIAA0232
KIAAD513
KIAA0922
KIAA1147
KIAA1462
KIAA1522
KIAA1671

GPR37 (G prote
GPR37L1 (G prc
GPR6 (G protei
GPR63 (G prote
GRHL2 (grainyt
GRIK1-AS2 (GR
GUCY1A3 (guat
GXYLT1 (glucos
HABP4 (hyalurc
HAS2 (hyaluror
HAUSS (HAUS ¢
HBP1 (HMG-bc
HCN4 (hyperpc
HECA (hdc horr
HECTD2 (HECT
HEG1 (heart de
HIAT1 (hippocz
HIF1A (hypoxia
HIVEP3 (humar
HMBOX1 (hom
HMGA2 (high r
HMGBS3 (high n
HN1 (hematolc
HOOK3 (hook r
HOXA2 (homec
HOXB13 (home
HOXD11 (home
HP1BP3 (heter
HPS5 (Hermans
HS2ST1 (hepari
HS3ST3A1 (hep
HS3STS (hepar:
HSPAS (heat sh
HTR2A (5-hydr
ICMT (isopreny
1GF28P1 (insuli
IGSF10 (immur
IKZF4 (IKAROS

ILL7RD (interle
ILIRAP (interle
1L25 (interleuki
IL6ST (interleut
INO80 (INO8O «
INTS6 (integrat
IP6K1 (inositol

IPCEF1 (interac
IPMK (inositol |
1PO7 (importin
1PO9 (importin
1QSEC1 (1Q mot
1QSEC2 (1Q mot
IRF1 (interferor
IRF2BP2 (interf
IRF9 (interferor
ISM1 (isthmin :
1SM2 (isthmin :
ITCH (itchy E3 1
ITFG1 (integrin
ITGA4 (integrin
ITGB6 (integrin
ITPKB (inositol-
ITPRIPL2 (inosit
JAG1 (jagged 1
JAK1 (Janus kin
JAZF1 (JAZF zin
10SD1 (Josephi
KAT2B (K(lysine
KATNAL1 (kata
KAZN (kazrin, p
KCNB1 (potassi
KCNJ10 (potass
KCNK10 (potas
KCNK9 (potassi
KCNMB3 (pota
KCNRG (potass
KCNS2 (potassi
KDM2A (lysine
KDMEB (lysine
KIAA0226 (KIA/
KIAA0232 (KIA/
KIAAOS13 (KIA/
KIAA0922 (KIA/
KIAAL147 (KIA/
KIAA1462 (KIA/
KIAA1522 (KIA/
KIAA1671 (KIA/
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C160rf72
C16orf87
C16orf89
C160rf92
C170rf100
C170rf102
C170rf105
C17orf107
C17orfa7
C170rf49
C170rf53
C170rf75
C170rf78
C170rf82
C170rf85
C170rf96
Ci18orf21
C18orf25
C18orf32
C18orf54
C18orf63
C190rf38
C190rf43
C19orf47
C190rf53
C19orf54
C190rf66
C190rf73
C19orf81
C1GALT1
C1GALT1C1
Clorf106
Clorf109
Clorf115
Clorf131
Clorf147
Clorf177
Clorf185
Clorf198
Clorf21
Clorf210
C10RF220
Clorf226
Clorf233
Clorf27
Clorf35
Clorfd3
Clorf50
Clorf52
Clorf74
Clorf9s
ciqLl
ciaL3
ciqua
C1QTNF1
C1QTNF2
C1QTNF3
C1QTNF7
C1R

CI1RL
C200rf141
C200rf144
C200rf194
C200rf202
C200rf27
C210rf33
C210rf59
C21orf62
C210rfo1
C220rf15
C220rf24
C220rf29
C220rf31
C220rf46
c2cp2
c2cp2L
C2CD3
c2cpac
C2CD5
C20RF15
C2orfa2
C2orfa4
C2orfa9
C2orf57
C2orf66
C2orf68

C160rf72 (chromosome 16 open reading frame 72) 29035|FUTY
C160rf87 (chromosome 16 open reading frame 87) 388272|FzD5
C160rf89 (chromosome 16 open reading frame 89) 146556|G2E3
C160rf92 (chromosome 16 open reading frame 92) 146378|G3BP1
C170rf100 (chromosome 17 open reading frame 100) 388327/G3BP2
C170rf102 (chromosome 17 open reading frame 102) 400591|GAB3
C170rf105 (chromosome 17 open reading frame 105) 284067|GABRAL
C170rf107 (chromosome 17 open reading frame 107) 100130311|GABRB2
C170rf47 (chromosome 17 open reading frame 47) 284083|GAREM
C170rf49 (chromosome 17 open reading frame 49) 124944(GATA3
C170rf53 (chromosome 17 open reading frame 53) 78995|GATAD28
C170rf75 (chromosome 17 open reading frame 75) 64149|GDF6
C170rf78 (chromosome 17 open reading frame 78) 284099|GMCLL
C170rf82 (chromosome 17 open reading frame 82) 388407|GNAS
C170rf85 (chromosome 17 open reading frame 85) 55421|GOLGA3
C170rf96 (chromosome 17 open reading frame 96) 100170841(GPDIL
C180rf21 (chromosome 18 open reading frame 21) 83608|GPM6EB
C180rf25 (chromosome 18 open reading frame 25) 147339|GPR1378
C180rf32 (chromosome 18 open reading frame 32) 497661|GRIN2A
C180rf54 (chromosome 18 open reading frame 54) 162681|GRIP1
C180rf63 (chromosome 18 open reading frame 63) 644041|H3F3A
C190rf38 (chromosome 19 open reading frame 38) 255809|HAUS6
C190rf43 (chromosome 19 open reading frame 43) 79002|HBP1
C190rf47 (chromosome 19 open reading frame 47) 126526|{HECW1
C190rf53 (chromosome 19 open reading frame 53) 28974|HECW2
C190rf54 (chromosome 19 open reading frame 54) 284325|HELZ
C190rf66 (chromosome 19 open reading frame 66) 55337|HERC4
C190rf73 (chromosome 19 open reading frame 73) 55150[HIF1A
C190rf81 (chromosome 19 open reading frame 81) 342918|HIVEP2
C1GALTI (core 1 synthase, glycoprotein-N- 5691 3
C1GALTICI (C1GALT1-specific chaperone 1) 29071|HOOK1
Clorf106 (chromosome 1 open reading frame 106) 55765[HS35T3A1
C10rf109 (chromosome 1 open reading frame 109) 54955|1APP
C1orf115 (chromosome 1 open reading frame 115) 79762|ICOSLG
Clorf131 (chromosome 1 open reading frame 131) 128061{IKBKE
Clorf147 (chromosome 1 open reading frame 147) 574431/1L17RB
C1orf177 (chromosome 1 open reading frame 177) 163747[IL6R
C1orf185 (chromosome 1 open reading frame 185) 284546)1L6ST
C1orf198 (chromosome 1 open reading frame 198) 84886[INADL
Clorf21 (chromosome 1 open reading frame 21) 81563|INPPSD
C1orf210 (chromosome 1 open reading frame 210) 149466(INSIG2
C1orf220 (chromosome 1 open reading frame 220) 400798|1PP
Clorf226 (chromosome 1 open reading frame 226) 400793|IRF28P2
Clorf233 (chromosome 1 open reading frame 233) 643988|ISCA2
Clorf27 (chromosome 1 open reading frame 27) 549531k
C1orf35 (chromosome 1 open reading frame 35) 79169|JARID2
Clorf43 (chromosome 1 open reading frame 43) 25912|KANSLL
Clorfs0 (chromosome 1 open reading frame 50) 79078|KBTBD2
Clorf52 (chromosome 1 open reading frame 52) 148423[KCNAL
C1orf74 (chromosome 1 open reading frame 74) 148304{KCTD3
C1orf9s (chromosome 1 open reading frame 95) 375057|KCTD7
catl 1q i 10882[KDM3A
cla3 1,q i 389941|KIAA0087
cla 1,q lik 338761|KIAAD232
C1QTNF1 (C1q and tumor necrosis factor related proteir 114897|KIAA1468
C1QTNF2 (C1q and tumor necrosis factor related proteir 114898|KIF268
CIQTNF3 (C1q and tumor necrosis factor related proteir 114899|KIF3A
CIQTNF7 (C1q and tumor necrosis factor related proteir 114905KIF6

CIR 1r ) 715|KLF3
CIRL Lr I 51279|KLHL8
C200rf141 (chromosome 20 open reading frame 141) 128653[KPNA4
C200rf144 (chromosome 20 open reading frame 144) 128864|KRAS
€200rf194 (chromosome 20 open reading frame 194) 25943|KsR1
€200rf202 (chromosome 20 open reading frame 202) 400831|LCAS
C200rf27 (chromosome 20 open reading frame 27) 54976|LCOR
C210rf33 (chromosome 21 open reading frame 33) 8209|LCORL
C210rf59 (chromosome 21 open reading frame 59) 56683|LETMD1
C210rf62 (chromosome 21 open reading frame 62) 56245[LNX2
C210rf91 (chromosome 21 open reading frame 91) 54149|LRP12
€220rf15 (chromosome 22 open reading frame 15) 150248(LRP1B
C220rf24 (chromosome 22 open reading frame 24) 25775|LRRC40
C220rf29 (chromosome 22 open reading frame 29) 79680[LRRC8B
C220rf31 (chromosome 22 open reading frame 31) 25770|LSM14A
C220rf46 (chromosome 22 open reading frame 46) 79640|LzIC
€2CD2 (C2 calcium-dependent domain containing 2) 25966|MAFB
€2CD2L (C2CD2-like) 9854|MAP3K10
€2CD3 (C2 calcium-dependent domain containing 3) 26005|MAP3K7
C2CDAC (C2 calcium-dependent domain containing 4C) 126567|MARK2
€2D5 (C2 calcium-dependent domain containing 5) 9847|MBDS
C20rf15 (chromosome 2 open reading frame 15) 150590|MBTD1
C20rf42 (chromosome 2 open reading frame 42) 54980|MCTP1
C20rf44 (chromosome 2 open reading frame 44) 80304|MED14
C20rf49 (chromosome 2 open reading frame 49) 79074|METTL21A
C2orf57 (chromosome 2 open reading frame 57) 165100|MEX38
C20rf66 (chromosome 2 open reading frame 66) 401027|MFAP3
C20rf68 (chromosome 2 open reading frame 68) 1

FUT9 (fucosyltransferase 9 (alpha (1,3) {
FZDS5 (frizzled class receptor 5)

G2E3 (G2/M-phase specific E3 ubiquitin
G3BP1 (GTPase activating protein (SH3 «
G3BP2 (GTPase activating protein (SH3 «
GAB3 (GRB2-associated binding protein
GABRAL (gamma-aminobutyric acid (GA
GABRB2 (gamma-aminobutyric acid (GA
GAREM (GRB2 associated, regulator of I
GATA3 (GATA binding protein 3)
GATAD2B (GATA zinc finger domain con
GDF6 (growth differentiation factor 6)
GMCLI (germ cell-less, sper

Table S4 miRNA targets by clust

10690
7855
55632
10146
9908
139716
2554
2561
64762
2625
57459
392255

PRKCE
PROX1
PTAR1
PTF1A
PTGER4
PTPRD
PTPRG
PTPRJ
PTPRK
PWWP2A
QKI
QSER1
11FIP2

GNAS (GNAS complex locus)

GOLGA3 (golgin A3)

GPD1L (glycerol-3-phosphate dehydrog:
GPMGB (glycoprotein M68)

GPR137B (G protein-coupled receptor 1
GRIN2A (glutamate receptor, ionotropic
GRIP1 (glutamate receptor interacting ¢
H3F3A (H3 histone, family 3A)

HAUS6 (HAUS augmin-like complex, sub
HBP1 (HMG-box transcription factor 1)
HECW1 (HECT, C2 and WW domain cont
HECW2 (HECT, C2 and WW domain con
HELZ (helicase with zinc finger)

HERC4 (HECT and RLD domain containir
HIF1A (hypoxia inducible factor 1, alpha
HIVEP2 (human immunodeficiency virus
HNRNPA3 (heterogeneous nuclear ribor
HOOK1 (hook microtubule-tethering prc
HS3ST3AL (heparan sulfate (glucosamin
IAPP (islet amyloid polypeptide)

ICOSLG (inducible T-cell co-stimulator li
IKBKE (inhibitor of kappa light polypepti
IL17RB (interleukin 17 receptor B)

IL6R (interleukin 6 receptor)

IL6ST (interleukin 6 signal transducer)
INADL (InaD-like (Drosophila))

INPPSD (inositol polyphosphate-5-phos|
INSIG2 (insulin induced gene 2)

PP (intracisternal A particle-promoted
IRF2BP2 (interferon regulatory factor 2
ISCA2 (iron-sulfur cluster assembly 2)
ITK (IL2-inducible T-cell kinase)

JARID2 (jumonji, AT rich interactive dor
KANSL1 (KATS regulatory NSL complex s
KBTBD2 (kelch repeat and BTB (P0Z) do
KCNA1 (potassium channel, voltage gatc
KCTD3 (potassium channel tetramerizat
KCTD7 (potassium channel tetramerizat
KDM3A (lysine (K)-specific demethylase
KIAAQ087 (KIAAO087)

KIAA0232 (KIAA0232)

KIAA1468 (KIAA1468)

KIF268 (kinesin family member 268)
KIF3A (kinesin family member 3A)

KIF6 (inesin family member 6)

KLF3 (Kruppel-like factor 3 (basic))
KLHL8 (kelch-like family member 8)
KPNA4 (karyopherin alpha 4 (importin a
KRAS (Kirsten rat sarcoma viral oncogen
KSR1 (kinase suppressor of ras 1)

LCAS (Leber congenital amaurosis 5)
LCOR (ligand dependent nuclear receptc
LCORL (ligand dependent nuclear recep
LETMD1 (LETM1 domain containing 1)
LNX2 (ligand of numb-protein X 2)
LRP12 (low density lipoprotein receptor
LRP1B (low density lipoprotein receptor
LRRCA4O0 (leucine rich repeat containing ¢
LRRC8B (leucine rich repeat containing ¢
LSM14A (LSM14A mRNA processing boc
LZIC (leucine zipper and CTNNBIP1 dom
MAFB (v-maf avian musculoaponeurotic
MAP3K10 (mitogen-activated protein ki
MAP3K7 (mitogen-activated protein kin
MARK2 (MAP/microtubule affinity-regu
MBDS (methyl-CpG binding domain pro
MBTD1 (mbt domain containing 1)
MCTP1 (multiple C2 domains, transmen
MED14 (mediator complex subunit 14)
METTL21A (methyltransferase like 21A)
MEX38B (mex-3 RNA binding family menr
MFAP3 (microfibrillar-associated proteil
MFHAS1 (malignant fibrous histiocytom

284058
25948
3736
51133
154881
55818

RAB14
RAB23
RAB3C
RABGAP1L
RAD21
RANBPS
RAP1A
RASSF3
RBFOX1
RBM27
RBM47
RBPJ
RBPMS2
RCOR1
REV3L
REXO1
RFX3
RGL1
RGS17
RGS3
RIMS2
RNF10
RNF11
RNF166
RNF38
ROBO1
RORA
RPSEKB1
RRBP1
RSBN1
RUNX1T1
RYR3
[SAR1B
[SCNSA
SCUBE3
SDC2
[SEC16A
SEMA3A
[SEMA6D

9778
57614
55083
11127
221458|
51274
57563
3840
3845
8844
167691
84458
254251
25875
222484
29967
53353
55631
23507,
26065
84328
9935

4294

9258

1
[SERTAD2
[SESN3
SETD1B
SETDS
SETD7
SGCD
[SH3PXD2A
[SHOX

SIK1

SIK2

[SKI
[SKOR1
SLC12A2
SLC12A5
SLC17A6
SLC24A3
[SLC25A36
SLC2A14
SLC2A3
SLC32A1
SLC41A1
SLCA5A4
SLC5A12
[SLC6A1
SMAD6
[SMAD7
[SNAIL
[SNAP91
[SNX13
[SNX25
SOBP
[SORCS3
[SORL1

=

PRKCE (protein
PROXI (prospe
PTARL (protein
PTFIA (pancre:
PTGER4 (prost:
PTPRD (protein
PTPRG (protein
PTPRI (protein
PTPRK (protein
PWWP2A (PW\
QKI (QKI, KH d
QSER1 (glutam
RAB11FIP2 (RA
RAB14 (RAB14,
RAB23 (RAB23,
RAB3C (RAB3C,
RABGAPIL (RAI
RAD21 (RAD21
RANBPO (RAN t
RAP1A (RAP1A,
RASSF3 (Ras as
RBFOX1 (RNA £
RBM27 (RNA b
RBMA47 (RNA b
RBPJ (recombir
RBPMS2 (RNA |
RCOR1 (REST a1
REV3L (REV3-il
REXO1 (REXL, F
RFX3 (regulatol
RGL1 (ral guani
RGS17 (regulat
RGS3 (regulato
RIMS2 (regulat
RNF10 (ring fin
RNF11 (ring fin
RNF166 (ring fi
RNF38 (ring fin
ROBO1 (round:
RORA (RAR-rel:
RPSEKBI (ribos
RRBP1 (ribosor
RSBN1 (round ¢
RUNX1T1 (runt
RYR3 (ryanodir
SAR1B (secretic
SCN8A (sodiurr
SCUBES (signal
SDC2 (syndecar
SEC16A (SEC16
SEMA3A (sema
SEMAGD (sema
SERPINF1 (serp
SERTAD2 (SERT
SESN3 (sestrin
SETD1B (SET dc
SETDS (SET dor
SETD7 (SET dor
SGCD (sarcogly
SH3PXD2A (SH
SHOX (short stc
SIK1 (salt-induc
SIK2 (salt-induc
SKI (SKI proto-c
SKORT (SKI farr
SLC12A2 (solut
SLC12A5 (solut
SLC17A6 (solut
SLC24A3 (solut
SLC25A36 (solu
SLC2A14 (solut
SLC2A3 (solute
SLC32A1 (solut
SLC41A1 (solut
SLCASA4 (solut
SLC5A12 (solut
SLC6AL (solute
SMAD6 (SMAD
SMAD? (SMAD
SNAIL (snail far
SNAP91 (synap
SNX13 (sorting
SNX25 (sorting
SOBP (sine ocu
SORCS3 (sortili
SORLI (sortilin

5581
5629
375743
256297

222663

EFNB2
EGFR
EIF3)
EIFAE3
ELAVL2
ELK4
EML6
EPT1
ERBB3
ERBB4
ESR1
ETS1
ETS2
ETV3
FAM110B
FAM120A

FRRS1L
FRS2
FRY
GAB1
(GABRA1
(GALNT18
(GATA4
GBX2
(GGA2
(GNAI2
(GNAI3
(GNAL

9919
10371]
80031

5176
9792

143686
23067,
55209
80854

6444
9644
6473

150094
23235

6497|

390598

6558
57468
57084
57419
55186

144195

6515

140679

254428
57210

159963

6529
4091
4092|

6615

9892
23161]
83891
55084
22986

6653

1
(GPMBA
(GPR12
(GPR137C
(GPR68
(GRB10

HNRNPH3
HOOK3
HOXA7
HOXC8
HOXD11
IGF1
IGF2BP2
IGSF3
IKZF3
IKZF4
IL1IRAPL1
ING1

KANSL1

EFNB2 (ephrin-
EGFR (epiderm
EIF3) (eukaryot
EIFAE3 (eukary:
ELAVL2 (ELAV |
ELK4 (ELK4, ET¢
EML6 (echinod
EPT1 (ethanola
ERBB3 (erb-b2
ERBB4 (erb-b2
ESR1 (estrogen
ETS1 (v-ets avic
ETS2 (v-ets avic
ETV3 (ets varia
FAM1108 (fam
FAM120A (fam
FAM1968 (fam
FAM199X (fam
FAM208A (fam
FAM214A (fam
FAMA46A (famil
FAMS53B (famil
FAT2 (FAT atyp
FBN2 (fibrillin 2
FBXO28 (F-box
FBXO3 (F-box
FGF14 (fibroble
FIGN (fidgetin)
FKBP9 (FK506 £
FMR1 (fragile X
FNDC3A (fibror
FNIP2 (folliculir
FOXN2 (forkhei
FOXP1 (forkhe:
FOXP2 (forkhez
FRAT2 (frequer
FRRSIL (ferric-c
FRS2 (fibroblas
FRY (furry hom
GAB1 (GRB2-as
GABRAL (gamn
GALNTI8 (poly
GATA4 (GATA k
GBX2 (gastrula’
GGA2 (golgi-as:
GNAI2 (guanin¢
GNAI3 (guaninc
GNAL (guanine
GPBP1 (GC-rict
GPMB6A (glycop
GPR12 (G prote
GPR137C (G pr:
GPR68 (G prote
GRB10 (growth
GRM1 (glutam:
GTF2B (general
GTF2E1 (gener:
GXYLT1 (glucos
H3F3A (H3 hist
HECTD2 (HECT
HECW1 (HECT,
HEG1 (heart de
HIPK1 (homeoc
HIPK3 (homeoc
HMBOX1 (hom
HMGBS3 (high n
HNRNPAO (het:
HNRNPA3 (het:
HNRNPH3 (het:
HOOK3 (hook r
HOXA? (homec
HOXC8 (homec
HOXD11 (home
IGF1 (insulin-lik
1GF2BP2 (insuli
1GSF3 (immunc
IKZF3 (IKAROS ¢
IKZF4 (IKAROS 1
ILIRAPLI (inter
ING1 (inhibitor
INSIG1 (insulin
1PO7 (importin
IRF2 (interferor
IRXS (iroquois |
ITGBS (integrin
KANSLL (KAT8 |

w

17649

2065
2066
2099
2113
2114
2117
90362
23196
100131897
139231
23272
56204
55603
9679
2196
2201

2774

RAP2B
RAP2C
RASA1
RASAL2
RASD2
RASGRF1
RASL11A
RASL11B
RBBP6
RBBP7
RBL2
RBM24
RBM25
RBM27
RBM47
RCN1
RCN2

=
m

REPS1
REV1
REV3L
RFX3
RFX7
RGL1
RGMA
RGS17
RHOQ
RHOT1
RIMBP2
RIMS2
RIN2
RLIM
RMNDSA
RMND5B
RNF11
RNF111
RNF125
RNF139
RNF149
RNF219
RNF38
RNF44
ROBO2
ROCK1
ROCK2
ROR1
RORA
RPL36A-HNRNF

2823
2835
83554
8111
2887
2911
2959
2960
283464
3020
143279
23072
57493
204851
10114
79618
3149
10949
220988
3189
84376
3204
3224
3237
3479
10644
3321
22806
64375
11141
3621
3638
10527,
3660
10265
3696
284058,

N

RPS6KAS
RPS6KA6
RREB1
RRM1
RRM2
RSBN1L
RSPO2

SCAMP1
SCN1A
SCN2A
SCN3B
SCN8A
SCRIB
SEC62
SEL1L
SELT
SEMAGA
SEMA6D
SEPHS1
SESN3
SESTD1
SETD3
SETDS

RAP2B (RAP2B,
RAP2C (RAP2C,
RASAL (RAS p2
RASAL2 (RAS pi
RASD2 (RASD f.
RASGRF (Ras |
RASL11A (RAS-
RASL11B (RAS-
RBBP6 (retinok:
RBBP7 (retinok
RBL2 (retinoblz
RBM24 (RNA b
RBM?25 (RNA b
RBM27 (RNA b
RBMA47 (RNA b
RCN1 (reticuloc
RCN2 (reticuloc
REL (v-rel aviar
REPS1 (RALBP1
REV1 (REVL, pc
REV3L (REV3-lil
RFX3 (regulato
RFX7 (regulato
RGL1 (ral guani
RGMA (repulsiy
RGS17 (regulat
RHOQ (ras hor
RHOT1 (ras hot
RIMBP2 (RIMS

RIMS2 (regulat
RIN2 (Ras and |
RLIM (ring fing:
RMNDSA (requ
RMNDSB (requ
RNF11 (ring fin
RNF111 (ring fi
RNF125 (ring fi
RNF139 (ring fi
RNF149 (ring fi
RNF219 (ring fi
RNF38 (ring fin
RNF44 (ring fin
ROBO2 (round:
ROCK1 (Rho-as
ROCK2 (Rho-as
ROR1 (receptol
RORA (RAR-rel
RPL36A-HNRNF
RPS6 (ribosom:
RPSEKAS (ribos
RPSEKAG (ribos
RREB1 (ras resj
RRM1 (ribonuc
RRM2 (ribonuc
RSBNAL (round
RSPO2 (R-spon
RTN2 (reticulor
RUNXI (runt-re
RUNXITI (runt
RUNX3 (runt-re
RXRA (retinoid
RXRB (retinoid
RYR3 (ryanodir
SACMIL (SACL
SALLI (spalt-lik
SALL3 (spalt-lik
SAP30L (SAP30
SASH1 (SAM ar
SATB1 (SATB hi
SCAI (suppress:
SCAMP1 (secre
SCN1A (sodiurr
SCN2A (sodiur
SCN3B (sodiurr
SCNBA (sodiur
SCRIB (scribble
SEC62 (SEC62 F
SELLL (sel-1 suj
SELT (selenopr:
SEMAGA (sema
SEMAGD (semz
SEPHS1 (selenc
SESN3 (sestrin

SESTD1 (SEC14
SETDS3 (SET dor
SETDS (SET dor

5912
57826
5921
9462
23551
5923
387496

85021
51455

5980

5991
64864
23179
56963
26575
23433
55288
23504

9699
54453
51132

100529097
6194

9252
27330
6239

6240

6241
222194
340419
6253

23513

51714
57556
80031
22929
143686
91404
84193

KIAA2018

LHX4
LHX6
LHX8
LHX9
LI
LIMAL
LIMK1
LIN52
LITAF
LLPH
LMO3
LPGAT1
LPP
LPPRS
LRCH1
LRIG1

LY75
LY75-CD302
LYN
LYPD6
LYSMD3
LYST

LZIC
M6PR
MACC1
MAGOHB
MAK16
IMALSU1
MAML1
MAP3K1
MAP3K11
MAP3K12
MAP3K3
IMAP3KS
MAP3K8
IMAP3K9
MAP7
MAP9
MAPK1
MAPK1IP1L
MAPK8
MAPRE3
42064
42067
42069
42071

KIAA2018 (KIA:
KIF1B (Kinesin |
KIF23 (kinesin f
KIF26B (kinesin
KIRREL (kin of I
KLF10 (Kruppel
KLF12 (Kruppel
KLF3 (Kruppel-|
KLF6 (Kruppel-|
KLF9 (Kruppel-|
KLHL12 (kelch-|
KLHL2 (kelch-lil
KLHL20 (kelch-|
KLHL28 (kelch-|
KLHL36 (kelch-|
KLHLS (kelch-lil
KMT2A (lysine

KMT2B (lysine

KMT2C (lysine

KPNA2 (karyop
KPNA4 (karyop
KRT81 (keratin
LACE1 (lactatio
LAMAS3 (laminii
LAMP1 (lysosor
LAMPS (lysosot
LAMTOR1 (late
LANCL3 (LanC |
LAPTM4A (lyso
LASP1 (LIM anc
LDHA (lactate ¢
LDLR (low dens
LDLRAD3 (low ¢
LDLRAP1 (low ¢
LHX4 (LIM hom
LHX6 (LIM hom
LHX8 (LIM hom
LHX9 (LIM hom
LIF (leukemia it
LIMAL (LIM doi
LIMK1 (LIM dot
LINS2 (lin-52 D
LITAF (lipopoly:
LLPH (LLP hom:
LMO3 (LIM dor
LPGATI (lysopt
LPP (LIM doma
LPPRS (lipid ph
LRCH1 (leucine
LRIG1 (leucine-
LRP12 (low der
LRP1B (low der
LRPS (low dens
LRRC20 (leucin
LRRCSS (leucin
LY75 (lymphoc!
LY75-CD302 (LY
LYN (LYN proto
LYPD6 (LY6/PLt
LYSMD3 (LysM
LYST (lysosoma
LZIC (leucine zi
M6PR (mannog
MACCI (metas
MAGOHB (mag
MAK16 (MAKL!
MALSU1 (mitoc
MAMLI (maste
MAP3K1 (mitog
MAP3KL1 (mitc
MAP3K12 (mitc
MAP3K3 (mitog
MAP3KS (mitog
MAP3K8 (mitog
MAP3K9 (mitog
MAP7 (microtu
MAP (microtu
MAPK1 (mitoge
MAPK1IPIL (m
MAPKS (mitoge
MAPRE3 (micrc
MARCH1 (merr
MARCH4 (merr
MARCHS (merr
MARCHS (merr
MARK4 (MAP/t
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205717
23095
9493

219527
4065
100526664
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C2orf69 C20rf69 (chromosome 2 open reading frame 69) 205327|MGP MGP (matrix Gla protein) 4256[s0STDC1 SOSTDCI (scler 25928|KBTBDS KBTBDS (kelch 84541|sFPQ SFPQ (splicing | 6421[MAST3 MAST3 (microt 23031
C20rf71 C20rf71 (chromosome 2 open reading frame 71) 388939|MID2 MID2 (midline 2) 11043[s0x11 SOX11 (SRY (se 6664|KCNK2 KCNK2 (potassi 3776|sGIP1 SGIP1 (SH3-dor 84251{MASTL MASTL (microt 84930)
C20rf72 C20rf72 (chromosome 2 open reading frame 72) 257407|MIDN MIDN (midnolin) 90007|SRPK2 SRPK2 (SRSF pr 6733|keNQ3 KCNQ3 (potass 3786|s6K1 SGK1 (serum/g 6446 MAT2B MAT28 (methic 27430
C20rfe8 C2o0rf88 (chromosome 2 open reading frame 88) 84281|MIER3 MIER3 (mesoderm induction early respc 166968|SRPR SRPR (signal re: 6734|KDR KDR (kinase ins 3791|563 SGK3 (serum/g 23678|MBD2 MBD2 (methyl- 8932
C20rfo1 C20rf91 (chromosome 2 open reading frame 91) 400950|MLYCD MLYCD (malonyl-CoA decarboxylase) 23417[ss8P2 SSBP2 (single-s 23635[KDSR KDSR (3-ketodi 2531/5GK494 SGK494 (uncha 124923|MBDS MBDS (methyl- 55777
C3orf14 C30rf14 (chromosome 3 open reading frame 14) 57415|MORC3 MORC3 (MORC family CW-type zinc fing 23515[s58P3 SSBP3 (single s' 23648[KHDRBS2  KHDRBS2 (KH ¢ 202559|5GMSs2 SGMS2 (sphing 166929|MBTPS1 MBTPS1 (mem 8720
C30rf17 C30rf17 (chromosome 3 open reading frame 17) 25871|MPEG1 MPEG1 (macrophage expressed 1) 219972|ssFA2 SSFA2 (sperm's 6744|KIAAD368  KIAAO368 (KIA/ 23392|sGPL1 SGPL1 (sphingc 8879|mcc MCC (mutated 4163
C30rf18 C30rf18 (chromosome 3 open reading frame 18) 51161|MR1 MR1 (major histocompatibility complex 3140[sT13 ST13 (suppress 6767|KIAAD430  KIAAD430 (KIA/ 9665[sGPP2 SGPP2 (sphingc 130367|MCFaL MCF2L (MCF.2 23263
C30rf33 C30rf33 (chromosome 3 open reading frame 33) 285315|MREL1IA MRE11A (MRE11 homolog A, double str 4361[sT6GAL2 STEGAL2 (ST6 84620|KIF168 KIF168 (kinesin 55614|SH283 SH2B3 (SH2B a 10019|MCLL MCL1 (myeloid 4170
C30rf38 C30rf38 (chromosome 3 open reading frame 38) 285237|MS4AL MS4A1 (membrane-spanning 4-domain: 931/STAG2 STAG2 (stroma 10735KIT KIT (v-kit Hardy 3815|SH3PXD2A  SH3PXD2A (SH 9644[McM3 MCMS3 (minich 4172)
C3o0rf58 C30rf58 (chromosome 3 open reading frame 58) 205428|MXI1 MXI1 (MAX interactor 1, dimerization pi 4601sTK39 STK39 (serine t 27347|KLHDC10 KLHDC10 (kelct 23008|SH3RF1 SH3RFL (SH3 d: 57630[McM9 MCM3 (minich 254394
C30rf70 C30rf70 (chromosome 3 open reading frame 70) 285382[MYB MVYB (v-myb avian myeloblastosis viral ¢ 4602(sTYX STYX (serine/th 6815KLHL18 KLHL18 (kelch-| 23276|SHANK2 SHANK2 (SH3 a 22941|MDFIC MDFIC (MyoD 1 29969
C3orfg0 C30rf80 (chromosome 3 open reading frame 80) 401097|MYBLL MYBLI (v-myb avian myeloblastosis virz 4603[sUN1 SUN1 (Sad1 an: 23353[KMT2A KMT2A (lysine 4297[sHisA6 SHISAS (shisa f. 388336|MECP2 MECP2 (methy 4204
Caorf19 Cdorf19 (chromosome 4 open reading frame 19) 55286[MYLK MYLK (myosin light chain kinase) 4638[SUVA20H1  SUVA20H1 (suf 51111|KMT2C KMT2C (lysine | 58508[SHOX SHOX (short st: 6473|MED12L MED12L (medi 116931
Caorf26 C4orf26 (chromosome 4 open reading frame 26) 152816|MYLK4 MVYLK4 (myosin light chain kinase family 340156|SYNJ1 SYNJ1 (synapte 8867|KPNAL KPNAL (karyop 3836|s1k2 SIK2 (salt-induc 23235|MED17 MED17 (media 9440
Caorf29 Cdorf29 (chromosome 4 open reading frame 29) 80167|MY010 MYO10 (myosin X) 4651svT1 SYT1 (synaptot 6857|KPNA2 KPNA2 (karyop 3838[SIM1 SIM1 (single-m 6492|MEDG MEDS (mediatc 10001
Caorf3 Cdorf3 (chromosome 4 open reading frame 3) 401152|MY01D MYO1D (myosin ID) 4642|TACC2 TACC2 (transfo 10579[KRAS KRAS (Kirsten r 3845|s1X3 SIX3 (SIX home 6496[METAP1 METAP1 (meth 23173
Caorf32 Cdorf32 (chromosome 4 open reading frame 32) 132720|N4BP1 N4BP1 (NEDD4 binding protein 1) 9683[TBLIXR1 TBLIXRI (trans 79718|KsR1 KSR1 (kinase st 8844(six4 SIX4 (SIX home 51804 MEX3D MEX3D (mex-3 399664
Caorf36 C4orf36 (chromosome 4 open reading frame 36) 132989|NAASO NAASO0 (N(alpha)-acetyltransferase 50, I 80218|TBX20 TBX20 (T-box 2 57057|LCOR LCOR (ligand de 84458|SKOR1 SKOR1 (SKI farr 390598|MFAP3L MFAP3L (micrc 9848|
Cdorfas Cdorf46 (chromosome 4 open reading frame 46) 201725|NAV3 NAV3 (neuron navigator 3) 89795/TBX3 TBX3 (T-box 3) 6926|LGALSL LGALSL (lectin, 29094fskP1 SKP1 (s-phase | 6500[MFN1 MFN1 (mitofus 55669
cs €5 (complement component 5) 727|NBEALL NBEAL (neurobeachin-like 1) 65065(TET2 TET2 (tet meth 54790|LHFPL2 LHFPL2 (lipomz 10184[sLA2 SLA2 (Src-like-z 84174 MFN2 MFN2 (mitofus 9927
C5AR2 C5AR2 (complement component 5a receptor 2) 27202|NDFIP1 NDFIP1 (Nedda family interacting prote 80762|TEX2 TEX2 (testis ex; 55852|LHX8 LHX8 (LIM hom 431707SLAIN2 SLAIN2 (SLAIN 57606 MFSD9 MFSD9 (major 84804
CSorf15 CSorf15 (chromosome 5 open reading frame 15) 56951|NFASC NFASC (neurofascin) 23114[TFAP2A TFAP2A (transc 7020|LIFR LIFR (leukemia 3977|sLc12A2 SLC12A2 (solut 6558|MGEAS MGEAS (menin 10724
csorf2a CSorf24 (chromosome 5 open reading frame 24) 134553|NFE2L2 NFE2L2 (nuclear factor, erythroid 2-like 4780|TFAP2E TFAP2E (transc 339488|LLPH LLPH (LLP hom: 84298[sLC18A2 SLC18A2 (solut 6571[MICAL3 MICAL3 (micro 57553
Csorf28 CSorf28 (chromosome 5 open reading frame 28) 64417|NFE2L3 NFE2L3 (nuclear factor, erythroid 2-like 9603(TGFB2 TGFB2 (transfo 7042|LMBR1 LMBR1 (limb d¢ 64327[SLC19A2 SLC19A2 (solut 10560[MICUL MICU1 (mitoch 10367
Csorf30 CSorf30 (chromosome 5 open reading frame 30) 90355|NFIX NFIX (nuclear factor I/X (CCAAT-binding 4784[TGIFL TGIFL (TGFB-in 7050[LMX1A LMX1A (LIM he 4009[sLc1A1 SLC1A1 (solute 6505[MID1 MID1 (midline 4281
CSorfa7 CSorf47 (chromosome 5 open reading frame 47) 133491|NGEF NGEF (neuronal guanine nucleotide exc 25791fTmcct TMCCL (transi 23023|LPPRL LPPR1 (lipid ph 54886[SLC20A2 SLC20A2 (solut 6575|MIDN MIDN (midnoli 90007
Csorfa9 CSorf49 (chromosome 5 open reading frame 49) 134121|NKX3-1 NKX3-1 (NK3 homeobox 1) 4824[TMEM2008  TMEM2008 (tr: 399474|LRFN2 LRFN2 (leucine 57497|SLC22A23  SLC22A23 (sol 63027|MIER2 MIER2 (mesod: 54531
Csorfs1 CSorfs1 (chromosome 5 open reading frame 51) 285636|NPHP3 NPHP3 (nephronophthisis 3 (adolescent 27031(TMEMB7A  TMEMBTA (tra 25963(LRRC14 LRRC14 (leucin: 9684[sLc23A2 SLC23A2 (solut 9962[MIER3 MIERS (mesod: 166968|
Csorf6a CSorfé4 (chromosome 5 open reading frame 64) 285668|NR1H3 NR1H3 (nuclear receptor subfamily 1, g1 10062[TMF1 TMFL (TATA el 7110|LRRC34 LRRC34 (leucin: 151827|SLC25A3 SLC25A3 (solut 5250[MINK1 MINK1 (missha 50488
C6orf106 C60rf106 (chromosome 6 open reading frame 106) 64771|NR2F2 NR2F2 (nuclear receptor subfamily 2, gr 7026|TNRC6B TNRCEB (trinuc 23112|LYsMD1 LYSMD1 (LysM, 388695/SLC25A53  SLC25A53 (sol 401612|MINOS1-NBLL MINOS1-NBLL 10053273
C6orf120 C60rf120 (chromosome 6 open reading frame 120) 387263[NR3C2 NR3C2 (nuclear receptor subfamily 3, gr 4306|T0B1 TOB1 (transduc 10140[MAGI2 MAGI2 (membi 9863[sLC30A4 SLC30A4 (solut 7782|MKL2 MKL2 (MKL/my 57496
C6orf132 C6orf132 (chromosome 6 open reading frame 132) 647024|NRG3 NRGS3 (neuregulin 3) 10718[T082 TOB2 (transduc 10766[MALSUL MALSU1 (mitoc 115416/SLC33A1 SLC33AL (solut 9197|MKLN1 MKLN1 (muske 4289)
C6orf141 C6orf141 (chromosome 6 open reading frame 141) 135398|NSA2 NSA2 (NSA2 ribosome biogenesis homo 10412fTOP1 TOP1 (topoisor 7150|MAP3K2 MAP3K2 (mitog 10746SLC35A2 SLC35A2 (solut 7355[MKNK2 MKNK2 (MAP k 2872
C6orf201 C60rf201 (chromosome 6 open reading frame 201) 404220|NUDT4 NUDT4 (nudix (nucleoside diphosphate 11163[TRAF3 TRAF3 (TNF rec 7187|MAPK10 MAPK10 (mitog 5602|SLC35A3 SLC35A3 (solut 23443|mLLTL MLLT1 (myeloi 4298
C6orf203 C60rf203 (chromosome 6 open reading frame 203) 51250[NUFIP2 NUFIP2 (nuclear fragile X mental retard: 57532[TRIM36 TRIM36 (tripart 55521|MAPK6 MAPK6 (mitoge 5597|sLC36A4 SLC36A4 (solut 120103|MMP2 MMP2 (matrix 4313
C6orf222 C6orf222 (chromosome 6 open reading frame 222) 389384|NUP43 NUP43 (nucleoporin 43kDa) 348995|TRPCA TRPCA (transiel 7223|MARCKS MARCKS (myris 4082[SLC39A10  SLC39A10 (sol 57181{MMmP24 MMP24 (matri 10893
C6orf223 C60rf223 (chromosome 6 open reading frame 223) 221416[0DF2L ODF2L (outer dense fiber of sperm tails 57489[TRPM3 TRPMS (transie 80036|MARK1 MARK1 (MAP/t 4139[SLC39A14  SLC39A14 (solt 23516|MORFALL  MORFAL1 (mor 10933
C6orf25 C6orf25 (chromosome 6 open reading frame 25) 80739|0LFML3 OLFML3 (olfactomedin-like 3) 56944[TRPM7 TRPMY (transie 54822|MBD2 MBD2 (methyl- 8932[sLcaaA1 SLCA4AL (solut 23446|MOSPD2 MOSPD2 (moti 158747
C6orfa7 C6orf47 (chromosome 6 open reading frame 47) 57827{0SBPL2 0SBPL2 (oxysterol binding protein-like 2 9885(TsC1 TSCI (tuberous 7248|MBDS MBDS (methyl- 55777|sLCasA3 SLC45A3 (solut 85414{MPDZ MPDZ (multiple 8777,
C6orf62 C6orf62 (chromosome 6 open reading frame 62) 81688|0TUB2 0OTUB2 (OTU deubiquitinase, ubiquitin 78990[TwisT1 TWISTI (twist f 7291|MCFD2 MCFD2 (multip 90411|SLC4A10 SLC4A10 (solut 57282|msL1 MSL1 (male-sp 339287,
C6orfg9 C6orf89 (chromosome 6 open reading frame 89) 221477|PALD1 PALD1 (phosphatase domain containing 27143|UBASH3B  UBASH3B (ubic 84959|MDM4 MDM4 (MDM4 419a[sLcana SLC4A4 (solute 8671[MsMoO1 MSMO1 (meth 6307
c7 €7 (complement component 7) 730[PALLD PALLD (palladin, cytoskeletal associated 23022|UBE261 UBE2G1 (ubiqu 7326|MED1 MED1 (mediatc 5469|SLCSA3 SLCSA3 (solute 6526[MTDH MTDH (metadt 92140
Corf26 C70rf26 (chromosome 7 open reading frame 26) 79034[PANK1 PANK1 (pantothenate kinase 1) 53354{UBE2W UBE2W (ubiqui 55284|MEGF9 MEGF9 (multip 1955|SLC6ALL SLC6A11 (solut 6538|MTHFSD MTHFSD (meth 64779
C70rf31 C7orf31 (chromosome 7 open reading frame 31) 136895|PARD3B PARD3B (par-3 family cell polarity reguli 117583|UBRL UBR1 (ubiquitit 197131|MEIS1 MEIS1 (Meis hc 4211fstc7a2 SLC7A2 (solute 6542|MTx3 MTX3 (metaxin 345778
C7orf43 C7orf43 (chromosome 7 open reading frame 43) 55262|PAXBP1 PAXBP1 (PAX3 and PAX7 binding proteit 94104|uGP2 UGP2 (UDP-glu 7360|MESDC1 MESDC1 (mesc 59274|SLC8AL SLCBAI (solute 6546[MXD1 MXD1 (MAX di 4084
CTorfss C7orf55 (chromosome 7 open reading frame 55) 154791|PCDH17 PCDH17 (protocadherin 17) 27253|uNc79 UNC79 (unc-79 57578|MEX3A MEX3A (mex-3 92312|SLCOSAL SLCOSAL (solut 81796|MxI11 MXI1 (MAX int: 4601
C7orfss-LUCTL2 C70rfS5-LUC7L2 (C70rfS5-LUCTL2 readthrough) 100996928(PCSK9 PCSK9 (proprotein convertase subtilisin, 255738|UPF2 UPF2 (UPF2 reg 26019|MFN1 MFN1 (mitofus 55669|SLMAP SLMAP (sarcole 7871[MYCN MVYCN (v-myc a 4613
C7orf60 C7orf60 (chromosome 7 open reading frame 60) 154743|PDE12 PDE12 (phosphodiesterase 12) 201626UsP28 USP28 (ubiquit 57646|MIA3 MIA3 (melanor 375056/SLMO2 (Mus rw PRELID38 (PRE 51012|MYH14 MYH14 (myosit 79784
CTorf71 CTorf71 (chromosome 7 open reading frame 71) 285941[PDE3A PDE3A (phosphodiesterase 3A, cGMP-in 5139|vpss4 VPS54 (vacuola 51542|MID1 MID1 (midline 4281[sLT™ SLTM (SAFB-lik 79811{mvLIP MVYLIP (myosin 29116
C70rf73 C70rf73 (chromosome 7 open reading frame 73) 647087|PDE9A PDE9A (phosphodiesterase 9A) 5152|VSNLL VSNLI (visinin- 7447|MIDN MIDN (midnolii 90007|SMAD1 SMAD1 (SMAD 4086[MYNN MYNN (myone: 55892
C70rf76 C70rf76 (chromosome 7 open reading frame 76) 401388[PDSSA PDS5A (PDSS5 cohesin associated factor . 23244{WasL WASL (Wiskott 8976|MITF MITF (micropht 4286[sMAP1 SMAP1 (small £ 60682 MY01D MYOLD (myosi 4642)
c8A c8A 8, alpha 731{PDss2 PDSS2 (prenyl (decaprenyl) diphosphate 57107|WDR81 WDRBL (WD re 124997|MLLT6 MLLT6 (myelois 4302[SMARCAL ~ SMARCAL (SWI 6594[MY0S5B MYOS5B (myosi 4645
C8orf37 C8orf37 (chromosome 8 open reading frame 37) 157657|PEG3 PEG3 (paternally expressed 3) 5178lwwp2 WWP2 (WW dc 11060[MON2 MON2 (MON2 23041|SMARCA2  SMARCA2 (SWI 6595[MYO9A MYO9A (myosi 4649)
C8orf4 C8orf4 (chromosome 8 open reading frame 4) 56892|PELIL PELI1 (pellino E3 ubiquitin protein ligase 57162[xBP1 XBP1 (X-box bit 7494|MPRIP MPRIP (myosin 23164|SMARCA4  SMARCA4 (SWI 6597[NAA30 NAA30 (N(alph 122830)
C80rf44-5GK3 C8orf44-5GK3 (C80rf44-SGK3 readthrough) 100533105[PGR PGR (progesterone receptor) 5241[XPR1 XPR1 (xenotrog 9213|MmsL1 MSL1 (male-sp: 339287|SMARCAS ~ SMARCAS (SWI 8467[NAA3S NAA3S (N(alph 60560
C8orfa6 C8orf46 (chromosome 8 open reading frame 46) 254778PHC2 PHC2 (polyhomeotic homolog 2 (Drosog 1912|vIPF4 YIPF4 (Yip1 dor 84272|MsL2 MsL2 (male-sp: 55167|SMARCD1 ~ SMARCDI (SW 6602[NABP1 NABP1 (nucleic 64859
C8orfs8 C8orf58 (chromosome 8 open reading frame 58) 541565|PHF21B PHF21B (PHD finger protein 218) 112885(zBTB18 ZBTB18 (zinc fit 10472MTMR2 MTMR2 (myott 8898[smc3 SMC3 (structur 9126[NACC2 NACC2 (NACC f 138151
C8orf86 C8orf86 (chromosome 8 open reading frame 86) 389649|PIASL PIAS1 (protein inhibitor of activated STA 8554|z8T834 ZBTB34 (zinc fil 403341[MYBLL MYBLL (v-myb 4603[SMEK2 (Mus m PPP4R38 (prot: 57223|NAGK NAGK (N-acety 55577
9 €9 (complement component 9) 735[PICALM PICALM (phosphatidylinositol binding cl 8301287840 ZBTBAO (zinc fir 9923|MYEF2 MYEF2 (myelin 50804[sMIM14 SMIM14 (small 201895|NANOS1 NANOS1 (nano 340719
C9orf114 C90rf114 (chromosome 9 open reading frame 114) 51490[PIK3R1 PIK3R1 (phosphoinositide-3-kinase, regt 5295zCCHC2 ZCCHC2 (zinc fi 54877|MYLIP MYLIP (myosin 29116[sMIM21 SMIM21 (small 284274|NAPEPLD NAPEPLD (N-ac 22223
C90rf116 C90rf116 (chromosome 9 open reading frame 116) 138162|PITPNM3 PITPNMS3 (PITPNM family member 3) 83394|ZDHHC21  ZDHHC21 (zinc 340481|MYT1L MYTIL (myelin 23040|sMmOC1 SMOCI (SPARC 64093[NAV2 NAV2 (neuron 89797
C90rf117 C90rf117 (chromosome 9 open reading frame 117) 286207PKIA PKIA (protein kinase (cAMP-dependent, 5569|ZDHHCS ZDHHCS (zinc 25921|NAA2S NAA25 (N(alph 80018|smoc2 SMOC2 (SPARC 64094|NBEA NBEA (neurobe 26960
C90rf152 C90rf152 (chromosome 9 open reading frame 152) 401546PKN2 PKN2 (protein kinase N2) 5586[2FC3H1 ZFC3H1 (zinc fi 196441|NANOS1 NANOS1 (nano 340719|SNAP9L SNAP91 (synap 9892[NBEALL NBEALI (neuro 65065
C90rf153 C90rf153 (chromosome 9 open reading frame 153) 389766PLAGL PLAG1 (pleiomorphic adenoma gene 1) 5324(zFHX3 ZFHX3 (zinc finy 463|NAPILL NAP1L1 (nuclec 4673[sNN SNN (stannin) 8303[NBEAL2 NBEAL2 (neuro 23218
C90rf156 C90rf156 (chromosome 9 open reading frame 156) 51531{PLCEL PLCE1 (phospholipase C, epsilon 1) 51196[zFPM2 ZFPM2 (zinc fin 23414[NAP1L2 NAP1L2 (nuclec 4674[sNTB2 SNTB2 (syntrog 6645[NBLL NBLI (neurobl: 4681]
C90rf3 C90rf3 (chromosome 9 open reading frame 3) 84909|PLDS PLDS (phospholipase D family, member 200150|2ZFYVE21 ZFYVE21 (zinc f 79038[NAP1LS NAP1LS (nuclec 266812|508P SOBP (sine ocu 55084|NCEH1 NCEH1 (neutra 57552
C90rf40 C90rf40 (chromosome 9 open reading frame 40) 55071(PLEKHG3 PLEKHG3 (pleckstrin homology domain « 26030[zNF148 ZNF148 (zinc fi 7707|NAP1LE NAP1L6 (nuclec 64599650CS2 S0CS2 (suppre 8835[NCKAPS NCKAPS (NCK-¢ 344148]
C9orfa7 C90rf47 (chromosome 9 open reading frame 47) 286223[PLEKHM1L PLEKHM1 (pleckstrin homology domain 9842|ZNF3858 ZNF3858 (zinc | 151126|NBEALL NBEALL (neuro 65065[s0Css SOCSS (suppre 9655[NCOA3 NCOA3 (nuclea 8202
C9orf64 C9orfé4 (chromosome 9 open reading frame 64) 84267|PODN PODN (podocan) 127435|ZNF385D ZNF385D (zinc 79750|NDFIPL NDFIP1 (Nedd4 80762|s0cs6 SOCS6 (suppre: 9306[NCOR1 NCOR1 (nuclea 9611]
C90rf69 C90rf69 (chromosome 9 open reading frame 69) 90120|PPIL2 PPIL2 (peptidylprolyl isomerase (cyclopt 23759|zNFa69 ZNF469 (zinc fi 84627|NDST3 NDST3 (N-deac 9348[socs7 SOCS7 (suppre 30837|NDELL NDEL1 (nudE n 81565
C90rf72 C90rf72 (chromosome 9 open reading frame 72) 203228PPP1R3A PPP1R3A (protein phosphatase 1, regul: 5506[zNF521 ZNF521 (zinc fi 25925|NFATC2 NFATC2 (nucle: 4773[s0N SON (SON DNA 6651[NEDDAL NEDDAL (neura 23327
C90rf78 C90rf78 (chromosome 9 open reading frame 78) 51759|PPTC7 PPTC7 (PTC7 protein phosphatase homc 160760|ZNF532 ZNF532 (zinc fil 55205|NFATC3 NFATC3 (nucle: 4775[s0RBS1 SORBS! (sorbir 10580[NEK10 NEK10 (NIMA-t 152110)
C9orfea C90rf8a (chromosome 9 open reading frame 84) 158401|PRKAR1A PRKAR1A (protein kinase, cAMP-depenc 5573[ZNF804A ZNF804A (zinc 91752|NFYB NFYB (nuclear 1 4801[sORCs3 SORCS3 (sortili 22986|NEK9 NEK (NIMA-re 91754]
cAL CAL (carbonic anhydrase I) 759|PRMT10 (Mus musci PRMTY (protein arginine methyltransfer 90826|ZNF804B ZNF8048 (zinc | 219578|NGRN NGRN (neugrin 51335|SORLL SORLI (sortilin. 6653[NETO2 NETO2 (neurof 81831
CAL0 CA10 (carbonic anhydrase X) 56934[PROX1 PROX1 (prospero homeobox 1) 5629|ACAP2 ACAP2 (ArfGAF 23527|NIPALA NIPAL4 (NIPA-li 348938|SOWAHA  SOWAHA (sosc 134548|NEURL1B NEURLIB (neur 54492
cA12 CA12 (carbonic anhydrase XIl) 771{PskH1 PSKHI (protein serine kinase H1) s681[Acss1 ACSS1 (acyl-Co 84532|NLK NLK (nemo-like 51701|SOX1 SOXI (SRY (sex 6656[NEUROD2  NEUROD2 (neu 4761
cA13 CA13 (carbonic anhydrase Xill) 377677|PsMG1 PSMG1 (proteasome (prosome, macrop 8624|ACVRIC ACVRIC (activil 130399|NNT NNT (nicotinan 23530[s0X11 SOX11 (SRY (se 6664[NEUROGL  NEUROG1 (neu 4762)
cAsB CASB (carbonic anhydrase VB, mitochondrial) 11238[PTARL PTARL (protein prenyltransferase alpha 375743[AGMAT AGMAT (agmat 79814|NOPY NOP9 (NOP9 ni 161424|50%13 SOX13 (SRY (se 9580[NE