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Appendix Table S1. Summary of behavioral analyses of Ldb2 KO mouse

Test Results Validity as a schizophrenia model
Open field test Hyperactivity* Positive symptom-related.
Home cage activity Hyperactivity Positive symptom-related.
Elevated plus maze Normal
Light dark transition Normal
Tail suspension Normal

Prepulse inhibition
Social interaction (Encounter method)
Rotarod test
Y maze test
Hot plate test
Fear conditioning (contextual test)
Fear conditioning (cued test)

Barnes maze

8-Arm radial maze

Morris water maze

Locomotor activity by dopamine agonist

Locomotor activity by NMDA antagonist

No reduction
No reduction
Normal in motor coordination
Alternation reduced (tendency)
Normal
Deduced freezing*
Deduced freezing*
Normal
Normal
Moving speed reduced day-by-day
Exggerated locomotor actity by methyphenidate
Exggerated locomotor actity by MK-801

Working memory deficits.

Cognitive deficits.

Cognitive deficits.

Abnormal mood control
Positive symptom-related

Positive symptom-related

Neurogenesis in the dentate gyrus

Significantly reduced

Yes

* These phenotypes were ameliorated by the treatment with antipchychotics or lithium salt.



Appendix Table S2. Summary of the sequencing data used for the ChIP-seq analysis

Cells Read category Accession #Raw reads #Reads after trimming  # Uniquely mapped reads ~ # Peaks called by MACS2

input DRAO010493 (this study) 25,917,604 25,910,873 22,615,308

Neuroshere 14,545
ChiP DRAO010493 (this study) 15,742,990 15,623,377 13,304,886
input SRR577960, SRR577961 69,068,747 65,833,683 50,654,757

ECC1 12,661
ChIP SRR577989, SRR577990 61,928,846 57,924,494 45,639,854
input SRR577840, SRR577841 83,500,187 71,558,442 58,119,276

H1ES 12,727
ChlP SRR351691, SRR351692 58,088,393 49,544,038 39,135,817
input SRR577956, SRR577957 68,496,387 62,739,879 50,210,480

HCT116 10,144
ChIP SRR577901, SRR577902 46,895,186 40,520,593 32,029,919
input SRR578001, SRR578002, SRR578003, SRR578004 176,829,940 145,526,245 115,798,395

K562 59,385

ChiP SRR351661, SRR351662 70,572,446 60,927,720 48,494,406




Appendix Table S3. Genes with peaks overlapping at upstreamregions or 5'UTRs between LDB2 and EGR1-ChIP

LOC643837 FAM20B APINR C120rt47 PRTG MPRIP FZRT HK2 SLOSA3 PARI. ARHGAP26 — C70rf10)
LOCI100130417 OSOX1 SSRP1 CI120rf51 NEDD4 MED9 HMG20B POLE4 CHAFIB ABCCS PRELID2 7113
SAMDI 1 LHX4 UBE2L6 PTPNII TCF12 RASDI PIPSKIC DNAHG6 HLCS AP2M1 SH3RF2 STK174
C]orf'l 70 JA429802 AK096335 PLBD2 FAM63B PEMT APBA3 C201189 PIGP ABCF3 ERG. AX747737
LOC: 284648 C120rf49 RNFIII RAIT SH3GLT TMSB10 DYRKIA ALG3 PP2R2B POLD2
LAMC FBXWS BNIP2 SMCRS HI)(’I-RPZ KCMF BRWDI-IT2 ~ CAMK2N2 AK056780 CAMK2B
AK3[0350 DKFZP564(‘19 ZDHH(‘5 KSR2 DRG2 TCF7LI HMGN1 PSMD2 SNKIA1 ZMI72
Clorfl59 Cllorf31 RFCS AK()55197 LLGLI TNFAIPXL[ USP39 MX1 EIF4Gl1 PPARGC]B PPIA
TNFRSF18 ARP(,’S PS37C WSB2 FAMS3G C190rf10) ATOHS 20D POILR2H PURB
UBE2J2 Clorf21 CE. TAOK3 RPS'27I PN2 TRNA_ Glv ST3GALS PDE94 CHRD MYO/? NACAD
USLI Clorf27 PPPIR32 RAB3S5 AP. RNF112 PLIN3 PTCD3 NDUFV3 TRA2 Corf62 S1
DVLI RGSI3 MIR4488 PXN USP3 SLC4741 HSDIIBIL KDM34 PKNOX1 EIF4A42 M2A C7orf57
AURKAIP1 GS2 DAGLA MS‘II PPIB ALDH3A2 FUT6 INF514 (24F1 CL6 LC36A1 UPPI
VWAl TROVE2 Cllorf9 JLK2 VMAC b’(’()lﬁX?l SIK1 LPP-AS2 AX747215 vwe2
ATAD3A CDC73 FADS3 L()F[00506668 ()AZZ AKAPI0 RFEX2 CIAO. PDXK CCDC50 GALNTI GRBI0
LOC643988 DENNDIB AHNAK MLEC RBPMS2 TMEM11 MLLTI KANSL3 CSTB 'B21D2 HANDI OBL
7 X59 MTA2 UNCI19B PIFI ™ ALKBH7 "NNM. AGPAT3 HRASLS CNOTS INF713
TMEMS52 CAMSAP2 om1 PL3 PLEKHO2 RAB34 GTF2F1 SEMA4C TRA PP(‘IO oPAl ADRAIB MRPSI7
SKT KIF21B UBXNI HNF1A4-ASI ~ SPG21 ERALI SLC25423 COXS BC038368 PWWP2. CCT6P3
PEXI0 DI POLR2G KDM2B CLPX BHDIS TRIP10 CIR1 FKL HESI FBLLI VKORCILI
PANK4 1.DA3 WDR74 ORATI 1GDCC3 TP53113 INF557 TMEMI3] ILRRC3 LOCI00131551 PANK3
HESS TIMM17A CHRM TMEMI120B  MAP2K1 ANKRDI3B  INSR WA3B FAM2074 PN2 ANBP17 RABGEF1
FLJ42875 PEP Cllorf95 HPD SMADG BLMH TRAPPCS C2orf55 ADARBI LSGI GFI8 AUTS2
LRRC47 KDM5B COR2 PSMD9 SMAD3 suzi2p SNAPC2 MITDI COLI8A1 XXYLT] BXW11 FZD9
RP[22 ADORAI NAA40 B3GNT4 CORO2B ATADS CTXNT EVI "BP. MUC20 ?TKI() TRI.2
LOC730227 VEGFB RSRC?2 MIR548H4 RABIIFIP4  FBN3 ONRF2 COL6A 1 OSTalpha 'BTD2 VPS37D
ATP2B4 PPPIRI4B ENR UACA MIR1934 CERS4 COL6A2 RNF1 S‘H_?I’XDZB WBSCR22
ESRRA VPS37B PKM2 Cl70r79 ANGPTL MCMSAP ASI FBX0O45 NEURLIB ELN
SOX13 § BCB PARP6 LRRC37B ADAMTSIO IRR( 33 FRGI(,'I IIMKI
PPPIRISB ATG24 OGFOD2 X0 RHOTI INF558 S‘Iﬂf)b’ FC2
AX746920 ZNHIT2 SETDS (‘D276 RHBDL3 FBXLI2 CECR6 L()F[00507086 NKXZ 5 (‘LIPZ
RBBPS POLA2 RILPL2 ARID3B MIR632 )LFM2 TUBAS CPLX1 HIPI
AMP3 DSTYK TIGD3 DDXS55 CSK CDKSR1 NMTI CLTCLI F(yFRI 1 SXZ RHBDD2
ER3 ™CC2 SLC25445 GTF2H3 CPLX3 MYOID MIRT181 TBX1 Pl ARLIO
PARK7 KLHDCSA NEATI ATP6V0A2 ULK3 TMEM( RI1 RANBPI KIAAI53() CLTB TMEM120A
GPR157 MIR135B [ALA ZNF664-FAM1 COX5A LIG3 3 KLHL22 AX748388 EIF4EIB YWHAG
6PD NUCKST EHBPILI UBC UBE202 NLE] RM1 PI4KA FAMS34 SPANIT7 PTPNI2
SB 1 (’lmfl(?ﬁ MAP3KI1 UBB WDRG61 RASLIOB SMARCA4 CRKL SL, urMci MAGI2-AS3
TMEM201 D()58798[ AX721264 CRABPI GGNBP2 SPANI MGC16703 FGFR3 ZNF 34 GNAIl
BC038541 PLXNAZ CFL. RIMBP2 IREB2 SRCINI RAB3D UBE2L3 WHSC] MXD3 KIAAI324L
CISTNI DIEXF MI/SXI RAN MORFA4L] 1176 EPOR S‘I(ZUAI YDJIC NATS, GRK6
CTNNBIP1 KCNHI 7, ULK1 "AH CISD3 PRKCSH CKAP2L MIR130B N()Pl4 DBNI (’711;173
UBE4B RCOR3 PUSI ARNT2 PCGF2 CNN1 CTR3 YPELI GRK4 N4BP3 TP53TGI
KIFIB SLC3041 EP400 FAMI08CI PIP4K2B MAN2B1 ENI MAPK] FAMS6EP P2 ABCB4
7 EK2 PACS EP400NI KIAATI199 PI123 PS TMEM37 ZDHHCSP 1 ST BC040901 BF4
CAS7Z1 PPP2R5A CD248 LOCI100507055 MESDC1 LASP1 C190rf43 PTPN4 AK096976 AK()56081 CID! GTPBPI10
TARDBP TDN3 RINI POLE MEX3B RPLI9 00K2 TMEMI185B  D0O596074 CNOT6 CDK1
FBX0Q6 FLVCRI B3GNTI AK055957 EFTUDI MIENI UNB LOC84931 SCGB341 FZDI
Clorf187 CTD: PP3 ZNF140 CPEBI K7F3 PRDX2 MKIG7IP ADRBK2 I()( 285434 7FP62 MTER
MTHFR IARS2 RCEI ZNF10 HOMER?2 ORMDL3 MASTI AK055980 TRIMA41 ANKIB1
PLODI MARKI1 Cllorf86 GJA3 BTBDI SMD3 NACCI HS6STI MNI (‘RPEL[ BC016291 EX1
(FN2 MIA3 KDM24 IFT88 ZNF5 NRIDI STX10 MZT2B TTC28 FLI36777 DUSP22 TEPI2
TMEMS1 TIRS ANKRDI?D AK093279 AKAPI3 ISL1 TER2 AX746725 7NRF3 SH3TC] AK023629 GCE
EFHD2 TP53BP2 POLL ZDHHC20 S T1 CASC3 CACNAIA FAMI68B KREMENI ACOX3 WRNIPI PPPIR94
CASP9 DEGS! (‘LFF[ TNFRSF19 CAN KRT37 SWIM4 YPDI EMIDI 35S rRNA CIIl
DNAJCI6 ENAH RADYA MIPEP ABHD? FKBP10 'RKAC. CCNT2 GAS2L1 RAB28 BPHL LMTK2
DDI2 SRPY RPS6KR2 BC043582 1F7 NT5C3I. DNA.JBI RAB3GAPI NIPSNAP1 P3 TUBB2A BRI3
FLJ37453 Clorf55 TMEM134 CENP.J ZNF710 KLHLI1 NOTCH3 UBXN4 HORMAD2 LCORL LOCI100507194 NPTX2
FLJ00313 F3B GSTP1 NUPLI CIB1 CNP BRD4 ARS FATSL3 IT2 TUBB2B TRRAP
RCC2 PARPI 'ASF. 10GAP1 [AJC AKAPSL 'XCR4 TBCIDI0A GPR125 AK096219 ZSCAN21
ARHGEFI10I.  CDC42BPA FAMS6C2P USP12 CRTC3 ATP6VOAT RABSA SPOPI. RNF215 ELIL3 PXDCI NF3
Wi SI/V420HI TIF3 MAN242 "0ASY LF2 GTDCI TCN2 Cdorf52 PRPF4B COPS6
CAMK2NI1 MRPL5S OMP SV2B RPL27 SLC35E1 CVR24 SLC35E4 RBP.J AK092451 AP4M1
PINK1 UK IGHMBPZ SLCT7A1 SLCO3A41 RND2 C190rf42 C2 SELM TIM2 FARS2 GPC2
HPIBP3 TRIM17 JBL3 FAMI74B DHXS8 TMEM38A INL2 RNFI185 PCDH7 NRNIT GATS
ALPL ABCBI0 I-(’I-IO KATNALI 7 ETV4 YO9B ARL6IP6 PATZI ELLI RREBI MEPCE
HSPG2 FSL TIN USPLI IGFIR MEOX1 NR2F6 RM Em:AC005003. PGM2 TMEM14C PPPIR3S
ZBTB40 0G2 CR7 EEFIDP3 AF()20763 MPP3 NOS KCNJ3 DRGI L5 TMEM14B ACTL6B
KDM1 EGINI NADSYNT DS5B ILRRC2 G6PC3 FAMI254 AKI128708 FIF4FNIFI UGD TMEM170B GNB2
LUZP1 CNK1 RNF12] SMADY Mlti'Z Cl70rf53 SLC2741 ACVRIC RI4I b’(’()dﬂ??i HIVEP] POP7
HNRNI Clorf31 INPPL] MRPS31 CHSYI TXN7L3 GLT25D1 o DEPD(‘5 GFODI EPHB4
GALE 'RE2BP. PHOX24 SLC25415 SNRPAI 'DC34 KCNN1 STK39 HMGXB4 1 SERPINE1
CLIC4 B3GAILNT2 FCHSD2 TRNA Glu XINT SI.C25439 AB3A METTLS HMOX] OCIAD2 RANBP9 VGF
MANICI GPR137, ARHGEF17 ~ KBTBD6 FAMI954 FAMI71A2 JUND AK127400 MCM5 USP46 JARID2 PLOD3
Clorf135 OILB RELT NAAIG6 HOT2 GPATCHS SBP4 LOC440925 RBFOX2 RASLIIB DTNBP1 Ccuxi
OR7 ACIN2 FAMI1684 Cl30rf15 FBXLI6 FZD2 LL SPS TXN2 CHIC2 GMPR LOC100289561
PAFAH2 FMN2 PPME] KAPII HAGHI. DBF4 JBAS2 AK023515 MPST NMU RBM24 ORAI2
7ZNF593 FH [‘0(7100507050 GTF2F2 ARF ADAMIT TMEMS9L. GADI KCTDI17 REST TPMT LRWDI
SH3BGRL3 CHML CPB2 X8 CIOLI COMP Tl SSTR3 LPHN3 DEK DNAJC2
IN28A ZNF238 AK12582[ LRRC63 BC084558 M1 IATAD2A4 RAPGEF4 CARDIO LOC550112 AK092541 OC7238
RPS6KAT ADSS LRRC3. CHI LOCI00133991 CCNE1 PRISS CDC42EP] P3 D4 LOCI00216546
ARIDIA FAM364 TSKU ITM2B l/b’FZ AP3K1 TSHZ3 LOC401022 SH3BP1 BI1B SOX4 10021
C941 HNRNI CAPNS EBPL BAIAP3 APT ZNF507 LOC375295 ADAMTS3 GMNN K2
TMEM222 K]F 263 PAK] KPNA UNKL RPRML GPATCHI FNB59 ANKRDI7 LRRCI164 S7
MAP3K6 R?FI SPRYD7 Cl6orf91 PNBI RP3 PILEKHA3 MIRGSS XCL3 HCGIT MP
GPR3 S‘HiBPjI TRIM13 CRAMPIL BKBP1 LOC80054 NE l/R()I)I MI(TA LLI PARMI HMGN4. PRKAR2B
AHDCI NDUF(‘Z KCTI MIR4703 MAPKSIP3 MRPLI() CEBP: NCKAP G3BP2 ZSCAN23 CAP29
PPPIRS 6 WDFY2 GFER CALCOCO2  CHSTS ZNF804A LOC40[)927 ISO1 LOC401242 'RCAM
NA.JCS ILISRA I/()(.'If)(),il)ﬁl,?,? ALGIT NPW P KCTDIS HIBCH DELR3 NUP 54 GABBR] INF277
PHACTR4 BM1 TMEM126A VPS36 SLC9A3R2 IGF2BP1 wTIP INPP] /()SI)I SCARB2 PPPIRII IFRDI
IDF'2 CELF2 SYTL2 CDHI7 MIR3180-5 OP. ZNF302 TMEM194B GTPBP SH3KBP1 ABCF1 TMEM168
TMEM200B CAMKID TMEM]135 OMMD6 CASKINI D14 [F181 Bl SUN2 CNI PPPIRI0 MDFIC
SRSF4 SEPHS. RAB38 CHI3 PPPIR9B GRAMDIA ?TA T] CBX6 CCNG2 PPPIRIS ST7-AS.
MECR TRDMTI NAALAD2 KCTDI2 (’(’NI- GCA "NIB MYO. CBX7 CNOT6L RM CTINBP2
PTPRU TPLA Cllor(75 FBXL3 XYLT2 LOC100128675 ()BF(‘ZA SYNGR1 RASI FLOTI KCND2
TP44 TAM Cllorf54 SLAINT LUC7L3 FXYD7 SMCR7L BMP2K IER3 M3
KHDRBSI ARL5B AMOTLI SPRY2 LOL652276 SPAGY TRNA Lvs SGOL2 ATF4 X DDR1 PTPRZI
TMEM39B MIRI915 CWCIs MIRI7HG ERVKI3-1 NME] HV452684 PRDMS GTF2H4 GPR37
CCDC28B MLLTI0 ENDODI GPCS CTDS. 18 BZWI MIR1281 RASGEFIB ~ MICA ZNF800
MARCKSLI ~ DNAJCI AK055250 'PC6 PRSS27 HLF ARHGAP33 FZD7 HNRNPD PRRC24 ARFS
BSDCI COMMD3 FAM76B TK24 TCEB2 PCIP BMPR2 POLR3H ENOPHI Céorf47 NDI
KIAA 1522 BMI1 CCDCS2 DOCK9 FLYWC NOG BC071809 NBEALI CSDC2 LINS4, Y6GOE LRRC4
YARS MSRB2 Cllorf70 TMYSF. KREMEN2 D(‘KE ZFP30 CYP2041 PMMI COPS4 CLICI PRRT4
TRIM62 OTUDI Pl ZICs PAOR4 YIFIB ABI2 PPPDE2 02 VARS SMO
ZNF362 ARHGAP21 TMEM123 C2 PKMYTI MRP523 GGN RAPHI SREBF2 6-1 ZBTBI2 AHCYL.
ZSCAN20 PRTEDCI DYNC2HI CCA TNFRSF124  VEZF ACTN4 P2 TNFRSFI13C  CDSI X2 KLi HI)(‘IO
ZMYM6 7AD2 AA S'DHPPT T™MTC4 ZSCANI0 AK126318 LOC643669 NDUFSI NAGA TPNI3 BRD2 CEP
YM: ABII ABHDI3 ZNF213 FBXO017 ZDBF2 SERHL2 LOC100506746 RING1 AK054623
CDN MASTL RAB}QA S2 TRNA _Pseudo M1R4736 AK4 ADAM23 ARFGAP3 B3GALT4 PODXL
EIF2C4 MPP7 RDX COL4A 1 ZNF434 SUPT4HI SAMDA4B MIR2355 TTLLI2 HSDI7B11 RGIL2 SLC35B4
EIF2C3 LOC100507605 FDX1 AB2 CREBBP MTMR4 P36 CREBI SAMMS0 PKD2 PHF1 AKRIBI
KT2 ZNF438 SIK2 CARS2 LOC100507501 PPMIE MIR4530 METTL214 LDOCIL FAMI34 ZBTB C7o1f49
ADPRHL2 ARHGAPI2  TICI2 LINC00346 TFAP4 YPEL. TRNA Ile CCNYLI ARHGAPS /PRIN3 HMGA1 ‘DRI
TRAPPC3 7 USP28 K GLIS2 DHX 41 () 1D2 /D5 PHF2IB PDLIMS Céorf 1 C7orf73
'AP7DI LOC100505583 ZBTB16 AK055145 Cl6orfs CLTC PSMC4 C20rf80 RAPIGDSI C6orf106 IM24
THRAP3 CREM NNMT ATPI1IA AK055785 APPBP2 IR641 H1 LOC554174 TSPANS NRPC KIAA1549
STK40 ZNF334 RBM7 AX748036 NUDTI6LI PPMID SERTAD3 PIKFYVE ARA METAP1 SCUBE3 TIC26
LSM10 CSGALNACT2 CADM1 PROZ. ZNF500 BX2 IMBL P2 (’I*[ ?RI DNA.JB14 NF76 l/b’NZ
MRPS15 RASGEF 14 BUDI3 PCID2 FAMS6A BRIPI HNRNPULI UNC80 CER FLJ20021 PPARD
MANEAL ZNF487P APOAI LAMP CARHSP1 MRC2 iFB1 BARDI LOC90834 SLC3948 LOC100134229
F3A43 ALOXS RNF214 GRTPI 160rf72 DCAF "KDHA C ALGI2 CENPE I()( 285847 DENND2A
FHL3 G('] 3053 TMCO3 MP2 MAP3K3 AK024119 IGFBP2 CRELD2 AK299501 BRAF
POU3F1 ZFAND4 RASA3 NUBPI STRADA GSK34 NK. PIM3 HADH K('TDZO MRPS33
MIR3659 ZNF488 TMEM25 IPF34 CLECI64 'DC4. ERF USP37 MAPKI1 LEF1 CPNI AGK
AKIRINT [AMP1 SNN SMARCD2 cic WNT6 IXNB2 LOC285456 AK(}%()Z,? KIAA 1147
MACF1 ARHGEF40  TYNDCI1 FRNT MEGFS WNTI0A FAMI16B PLA2GI24 MTCHI SSBP
KIAA0754 L()F[00506939 HINFI’ SUPTI6H MIR193B X2 CNFN DNA.JB2 PP6R ELOVL6 PIM1 FAM] 154
HEYL TFAM TOX4, DX 5 RR. DES F2 APIAR RNFS CNTNAP2
CAPI BICC (’ SALL. NTANI URF. PIAUR STK11IP NCAPH2 NEUROG2 FTSID2 27,
RLF CCI)Cﬁ PVRLI DADI MIR3180-4 IRRC3743 7ZNF234 LOC440934 SHANK3 CAMK2D MIR4462 PDIA4
ZMPSTE24 Cl0orf107 OAF AJUBA SYT17 MZ72P1 VRL2 FARSB CRB UGTS, ZFAND3 ZNF786
ZNF643 RTKN2 ARHGEF 12 10CK CEP112 LB ACSL3 ITPR1 'NK35 ZNF398
INF642 SIRTI GRIK4 (’14nrf119 THUMPDI PRKCA MARK4 WDFYI ARLS PRSSI12 C6orf130 KRBAI
SCMH HERC4 UBASH3B PPPIR3E LOC81691 CACNG4 RTN2 SERPINE2 EDEMI1 BC070391 FYA LOC285972
PPIH TETI HSPAS BCL2L2 YRMI PSMDI2 VASP CUL3 ETDS PRDMS5 FOXP4 KCNH2
CLDNI SCN3B "HX2 TTL NOLI1 MIR 642, IRS1 BRPF1 'DNF MDFT NOS3
SLC241 VPS26A4 RGN FAMI584 POILR3E BPTF AX746967 AK056332 0GGI ANXAS FRS3 SIC442
ELOQVLI NEUROG3 PKNOX2 SME2 USP31 TRNA Are X5 TRIP12 MKRN2 GF2 PRICKLE4 SMARCD3
SZT2 SARIA DX25 P04 UBFDI MZ2 FOXA3 SNORDS2 Fl ANKRD50 MED20 GALNTI 1
ST3GAL3 KCNJ1 VA RKCi PRKARIA IRF2BPI BC069004 DO587809 HSPA4L CCND3 MLL3
DMAP] APLP2 FOXGI CACNG3 SSTR2 MYPO PTMA NUP210 IARPIB TRERF1 FABPSP3
PLK3 KIAA 1274 ADAMTSIS SCFEDI BBP. COGI VA GIGYF2 HDACI1 PGRMC2 UBR2 LOCI100128822
TCTEX1D4 ADAMTS'[ THYNI [ECTD. LCMTI Cl70r80 CCDC8 DGKD LOC285375 CDHI 8 CC PAXIPI
PTCH2 LOC283177 TR ZKSCAN2 RPL3S MIR3191 ARL4C A6 CCRN4L MRPLZ INSIGI
ZSWIMS SI,(,'ZOA,? B4GAINT3 ARHGAPS IT4R MGC16275 RR2. SH3BP4 FYVE20) RAE,?,?B EN2
LOC400752 Cl0orf54 BC039168 KAPG XPO6 EIS3 AGAPI (’0[ ﬁA 4P1 cocC RBM33
AKRIAI DDIT4 NPAS3 SBK1 GPRC5C SLC8A2 GBX2 L()F[00129858 ZNF_?IX RNF32
GPBPILI MICUI DCPIB PTSS. MAZ NATY [APA UBE2F KCNHX TJAP1 'BR
RADSAI. P4HAT TEAD4 EC234 PRRT2 USHIG SEPWI ESPNI. KAT2B IRR( 73 NCAPG2
BENDS NXA7 BC047090 TRAPPC6B  KCTDI3 Cl70rf28 IG1 HES6 UBE2E2 ZNFXZ7 POLH SYT2
FAF1 CAMK2G D0597527 FBX()33 TBX6 ICTI C190rf68 ASB1 UBE2E] ARHGAPI10 VEGFA ZNF596
CDKN2C DK CCND2 AK097453 ATPSH CCDC114 GPC1 MIR4442 HSP90AB1 RICHI
NF11 76 CNAI BL 038722 CD2BP2 SLCI645 YNGR USP. TGFBR2 TMEM15IB MIR596
EPSIS SAMDS RPLST KLHDC?2 TBCIDIOB ARMC7 PLEKHA4 RNPEPLI STT3B RPS3A ARHGEF10
YVE! ZNF503-AS1  NCAPD2 L2HGDH ZNF764 CASKIN2 PPPIRI5A RP. CMTM7 FAMI6041 ENPP5 FLJ10661
ZCCHCI1 RPS24 ZNF 38 MAP4KS PRRI14 TSEN54 BAX THAP4 TM6 TRIM?2 M MFHASI
LRPS ZMIZ1 COPS74 TRIMY FBRS NTF4 LOC728323 DYNCILI1 MNDI PAORS TNKS.
HSPBI1 ZCCHC24 GPRI162 GNG2 SRCAP (’I)K? DKKLI ZCCHC3 TRIM71 KIAA0922 EFHCI NEIL2
LRRC42 TSPANI14 RRPLI3L PTGER?2 MIR4519 MXRA7 RPSII Sox12 BP1 SFRP2 GSTAS TSB



TMEM59 FAMI190B SLC243 GPRI137C STX4 MIR636 RRAS CK1 PLCDI GUCY133 CLC
SSBP3 AK097624 FAMXﬂFP EROII INF668 FLJ45079 SCAF]1 CSNK2A 1 TT('Z]A DGFC LRRCI EFHA2

ARS2 BMPRI1A4 HC1 STYX BCKDK SOCS3 PRMTI RAD2ILI TMFM144 BAI3 ZDHHC?2
PRKAA2 N 2 GNPNATI Us CYTHI AP241 SFLI FL/33()65 NAF LMBRDI VPS374
JUN KS2 GABARAPL] FERMT2 P12 USP3 PNKP NOP56 TR MSM()I S1 SLC7A2
HSD52 FUNDC2 DHDI DNAJA2 ENGASE AKTIS] EBF4 KBTBDS CPE DO590492 MTUST
BC030753 RAI0ACI I)l/S‘Plﬁ FB LONP. CBX2 FLI26850 MRPS26 KIF15 SH3RF1 TMEM3 PCMI1
usP1 El CRE CGRRF1 N4BP1 CBXS8 POLDI ProSAPiP1 TMEM158 CLCN3 SENP6 PSD3
ATG4C TMYSF3 X4 SAMD4A CBLNI TBCIDI6 JOSD2 C200rf194 LARS2 MFAP3L PHIP INTSI0

R 1 PIK3AP1 GPRCSA SOCS4 RD7 CCDC40 SHANK] RN LIMDI] SAP30 Céorl7 ATP6VIB2
CACHDI COR S8 MAPKIIPIL  NKDI EIF44 SNORDSSC HSPAI2B LZTFLI VEGFC ELOVIA4 C8orf58
BC035370 FRATI PLEKHAS PELI2 CYLD BAIAP2 MIR99B 2001127 TMIE MGC45800 FAMA464 EGR3
AK4 RA AEBP2 DAAMI SALLI MIR1250 ZNF4 CDC25B PTPN23 TK NTP,
DNA.JC6 ZDHHC16 PDE3A GPRI135 RX3 J INF610 NF24 CAP C4orf38 UBE2CBP DOCKS
LEPROT MMS19 CNJ§ Cl4urf135 CRNDE CCl NF808 TRMT6 CDC254 CDKN2AIP DOPEY KCTD9
ILI2RB2 AVPII AS X5 DO585569 ZNF816 CRLS] 'MEG6 LOC389247 1 PNMA
GADD454 MARVELDI  KIAA0528 SGPP] P2 Cl70r70 ZNF160 X4 SHISA S ING2 YNCRIP PTK2B
WIS YVE27 SSF8 LOC283856 TSPANIO RKCG LCB: 4HTM STOX2 INF292 CLU
NEGR1 GOLGA7B HLHE4] JP93 FAMI95B CACNG6 SNAP25 ORICHI IRF2 KIRIN2 SCARA3
LRRIO3 TPD:! STK3SL PLEKH(‘_? HERPUDI 4HB PRPF31 JAGI MB2 CASP3 PNRCI FBXOI6
A CA DM Cox15 KLHDCS SP RSPRYI YCR MBOAT7 LOC339593 CCDC71 UBE2J1 BC0432()5

ERLINI CAPRIN2 CX3CLI OTU] TS'FNM KIF16B USP4 SLC2544 ACH. MBOX 1

SCD LOCI100287314 MPP5 DOK4 ASPSCR1 DSTN BSN-AS2 KIAA 1430 EPHA7 I)l/SP4
B(‘()373()4 LINC00263 TSPANII PIGH Cl60rf80 GPSI (‘D(‘4ZEP5 C200r72 IP6K1 SNX25 (ANEA MIR3148
SSXZIP FAM1 784 DENNDSB ACINI NDRG4 DUSIL PPPIRI2C  PETII7 HYAL2 PDLIM3 L1 GSR

NP. AMN1 GALNTLI CDHS8 FASN SYTS DTDI CISH UNO2560 KIHI.32 WRN
HS‘ZS‘TI (’10()#76 C120r35 KIAA0247 BEANI cCcDpes7 PPP6R] SLC24A43 VPRBP MTNRIA P()l/}FZ F703

CUEDC2 BICDI SRSF5 CKLF CTM1 BRSKI NAA20 GRM2 ATI AX747135
GTFZB MIR146B LGI0B 'EDG ‘BFB 'DC TMEM190 INSM1 CBP4 RGI C6or/168 GPR124

CBI. TRIMS CPNES CNX B3GNTY Cl70rt62 INF628 RAILGAPA2  ABHDI4B PDCD6 USP45 WHSCILI
LRRCSB L3 TF214 DCAF4 'RRC29 RNA Met 171 PLKISI DUSP7 CEP72 EP FGFRI1
AK022898 USMGS RK2 BM?2. HSDI1B2 WDR45L ZNF581 NKX2- OCIA PP C6orf203 PLEKHA2
RPLS NEURL GXYLTI COT6 TCF RAB40B CCDC106 NXTI GLYCTK D2 BEND3 GOLGA7
MTF2 SFR1 YAF2 NMAT NUTF2 FN3KRP INF542 GZF1 NAHI SLC6A19 PDSS2 AT6A
LOCI100131564 SORCS3 PRICKLE] ISCA2 DC4. BCD ZNF805 ABHDI2 API (COA: OBP LAT
FNBPIL SORCS1 TMEM117 LTBP2 PSKHI COLECI2 B(‘()63675 L NISCH IRX2 C63 THAP1
MIR760 DUSP5 PGF SLCI1244 Cl8orf56 ZNF44 'L2L1 PRKCD IRX1 F3520419 00K 3
GCIM RBM20 FOS RP2 ESI FAM]II)(,‘ P()FI/TI TKT ADAMTSI6 FOX03 HGSNAT
ABCD3 GPAM S‘(‘AI' Il LOC731223 PLA2GIS SMCHDI ACPI CACNAID KIAA0947 D164 KIAA014ﬁ
F3 TCF7L2 HDAC7 P2 RMT7 EMILIN2 7SSC1 AS'XLI ACTRS SRD5SA1 PPIL6 CM-

'NN3 CASP7 COoL241 FLVCR2 ZFP90 C00s. RNASEHI 112 LRTM1 PAPD7 ZBTBZ4 EA[
ALGI4 FAMIG60R] CCNTI NGELI "DH3, L0C339290 XT1 I/()(.'ZRMIM SPATAI2 MRPLIS
Mir 448 ATRNLI CACNB3 IRF2BPL SNTB2 [0C6453 LINC00487 DNMT3B APPLI [ 0(‘/00 505Xﬂﬁ S‘I ('16A 10 GS1
RWDD3 RF3 KiAA1737 TERF2 TMEM200C 2 ‘ ABHD6 MTCPINI DILA492700
PTBP2 FAM2044 PRKAGI GSTZI MIR1538 TPRM MBOAT2 CBFA2T2 'DHB ANKRD33B MARCKS CHCHD7
DPYD Cl0orf46 TUBAIA ISM2 RABI2 ITGBIBPI CHMP4B KCTD6 DAP RWDDI IMPADI
SASS6 NANOSI CI0L4 PTPN21 ST3GAL2 CCI)CIﬁj ADAMI7 RALY PTPRG MYOI0 ZUFSP SDCBP
COLIIAl PPAPDCIA  SPATS2 ZC3HI4 MTSSIL YWHAO GGT7 PRICKLE2 BASPI NKAIN2 GGH
STXBP3 WDR11 KCNH3 KCNK13 ANKRD]Z GRHLI CEP250 1G1 CDHI0 ‘NP AK093370
TMEM167R FGFR2 PRPF40B APIGI KILFT1 RBM39 ARL6IPS LOC643401 C6orf174 LOCIN0130155
SCARNA2 NSMCE4A 7 3 (’14("4”1 59 DHODH A P(’I)I)l CYS1 DLGAP4 YBP CDH6 PRK CYP7BI
SYPL2 ACADSB BCDIN3D PMFBPI GNAL RRM2 TGIF2 GXYLT2 TMEM200A MYBLI
ATXN7L2 METILIO LOC283332 FBLN5 LOC283922 TUBBG6 [PCAL. KIAA0889 FAM86DP GOLPH3 EPB41L2 LOC645895
CYBS61DI1 FILJ37035 AOPS TXN3 CLECISB AFG31.2 SNORASOB SRC BE] 7FR ED2: SNORDS7
AMPD2 FAMI1964 ATF1 LGMN WI)R59 SLMOI CNF1 CTNNBLI PROSI U6 ENPPI ARFGEF1

HCYL TPRE SLC1142 GOLGAS ZNRF PTPN2 POLC3 TT11 AK296966 RAIl4 MOXDI TRAMI
KCNC4 IP3 CSRNP2 MOAP1 TMEMZJ"] SEHIL ROCK2 SNHGI11 CLDNDI DNAJC21 RPSI2 CNB.

(CNA - DPYSI4 TFCP2 OTUR2 ADAMTSIS FAM210A E2F6 SLC3241 CPOX NADKDI AHIT RDHI0
DDX20 RRC27 CNS8A PPP4R4 "ENPN C5R TRIB2 DHX35 TOMM70A RICTOR IFNGR1 STAU2

HOC PWWP2B ACVRIB DICERI-AS]  GCSH Cl8orf8 PUM2 MAFB KIAA1524 TTC33 AK124173 BE2

1] Cl00rf91 Cl20rf44 CLMN GAN PCI GDF7. BC035080 DPPA4 Corf28 TMEM?70
FAMI943 'PP3. 4B Cl4orf132 CMIP ZNF321 KLHL29 ZHX3 PVRL3 FST C[TEDZ EX2
SLCI16A41 Cl00rf93 Cl40rf129 MLYCD "HST9 PFN4 LPIN3 PLCXD2 SNX18 VTAI FAMI1644

HTF 1 DC1 LOF100240735 AK7 NECAB2 B4GALT6 ADCY3 TOX2 TAGLN3 IDAS GPRI26 EY]

SBN1 MIR3944 METTL7B BCLIIB MBTPSI TRAPPCS DNAJC27 LOC100505783 C30rf17 MAP3KI HIVEP?2 ZBTB10
DCLREIB PAOX CD63 SETD3 HSDLI FAM594 FR3B YW oc IER. PAGI
OLFML3 RIC8A GDF11 CCDC85C AFIC Cl80rf34 DTNB PABPCIL KIAA2018 GPBP1 FBX030 E2F5

IM33 SIRT3 AX747140 CYP4641 KLHAL36 ASXL3 ASXL2 STK4 AX747798 LK2 C6orf103 CA2

'SDE 1 ATHLI ESYTI EVL LOC400548 MAPRE2 1F3C SLPT B4GALT4 WIM SASHI FAMS2B
ATPIA1 B4GALNT4 SMARCC2 Yyl MAPILC3B  ZNF271 FAMS9B DC4 POGLUTI BC039381 UsT IMP16
ATPIAIOS RNHI ANKRDS52 WDR25 BANP INF2 HADHB SNX21 C3orf15 F24 PPIL4 TMEMS5A
"D58 HRAS SPRYD4 B(‘I48240 ZFPMI INOSOC CNK3 ZNF335 STXBP5. ERBB2IP PCMTI FAM9241

SF 3 MIR210 AZ2A4 ZC3HI8 IALN: C2o1f18 SLCI245 FAMI1624 K3R1 RAETIK PDP]
TRIM45 LOC143666 PTGES3 PPP2R5C SNAI3 Cl8orf21 DPYSLS "OA 5 NA1 MRPS36 ILBP3 GEM
MANIA2 SLC25422 ACA DYNCTHI CTU2 SLC3946 MAPRE3 TP53RK PTPLB F9 Céorf211 KIAA 1429
FAM46C PIDD PRIMI TRNA Ile PRT LP2 ST4 C2410 YLK MAPIB GS17 DP
SPAGI7 RP. ZBTB39 ANKRD9 Cl6orf7 FHOD3 HK ‘A2 CCDC14 RGNEF SCAFS
SEC22B. PNP. AB2 RCORI ANCA PGS2 EIF2B4 NCOA3 LR Cl 8 AX747981
N()T(‘HZNI CDIS] Mir 616 TRAF3 FAMS74 SETBP] ZNF513 PREX] EGI WDR41 TMEM242 PLEKHI

TSPAN: CTDSP2 CDC42BPB XN Cl8orf25 NDC4 ARFGEF2 ZNF 148 AP3B SNX9 M
PRKABZ AKI126380 USP15 EIFS BHLHAY PIAS2 AK124439 B4GALTS SNX4 LHFPL2 SYNJ2 RNF194
CHDIL ‘D81 POT MARK3 YWHAE SMAD7 MRPL33 LCIAS OSBPLI1 HOMER1 YNL BC009500

CL9 "NOI RASSF3 CKB MIR22 MAPK4 LOCI100302650 RNF 114 LOCI00125556 AX746944 FNDCI PABPCI
OTUD7B KCNOIDN NS BAGS PHI SMAD4. BRE SNAII TPRAI THBS4 SOD2 ZNF706
VPS45 CDKNIC TMBIM4 PPPIRI3B MIR132 [EX3 FOSL2 CEBPB /LL SSBP2 WTAP RRM2B
Clorf51 HLD, AND. MIR212 Cl8ort54 'DR43 PARD6B RUVBLI ATGI0 TCPI UBRS
AI)AMTYI4 OSBPLS DYRK?2 MIR4710 HICI NLI YPELS BCAS4 N1 VCAN IGF2R KLF10

RTS APIB INF2 SRR ONECUT2 H RAB7A4 RASAI MAP3K4 AKI127183

FAM63A HOG SF6 ADSSLI MNT NEDD4L AST AK056432 ACAD (BLAC2 CAHM AZIN1

ILLTI] 'NGA RAB3IP SIVAL METTLI6 AN SLC304 ZNI CCDC48 LYSMD3 K1 LRP12
S‘(‘NMI SMPDI "NOT2 AKTI PAFAHIBI ~ PMAIP] [0(‘/0028!?91/ PFEDN4 BP GPRIS Céorf118 OXR1
CGN. K KCNMB4 7ZBTB42 KIAA0664 NF152 DOK5 C30rf37 AK091866 DE 1. TTC35
SNX27 DCHS! HLD. KIAA0284 ZCCHC2? CDC42E P3 FAM210B IFTI22 NR2F1 T2D. TMEM74
MRPLY NLRP14 NAPILI CDCA4 C1 7arf85 PHLPP1 ATL2 C200rf43 PLXNDI RHOBTB3 BRP44L 'DR6.
S10042 TUB OSBPLS NUDTI4 BCL2 HNRPLL MIR4325 [ 0(‘/00 5070 32 INPEP ASET2 FBX032
SNAPIN TMEM41B ZDHHC17 MTAT UBEZ('[ KDSR SRSF7 M3, FGFRIOP RNF139
SLC3941 LOC644656 E2F7 NIPA2 ELP1 DOK6 SOS1 RAB224 RAB6B LOC100289230 AL832737 OLE
JIB DKK3 DUSP6 WHAMMP3 ~ ARRB2 SOCS6 PKDCC SIX16 PHB1 SLCO4C1 'DR27 IB1

ABI 3 TEADI P()(’IB GALN1T UBE3A PLD2 NETO! M, TAF4 PPP2R34 C50rf30 PHI- 10 FAMS4B
UBAP2L FARI LOC338758 GABRG3 ENO3 TIMM21 TRNA Ile LSM14B L2 EFNAS DLLI CNO3
UBE201 PDE3B BTGI WHAMMP2 232 CNDP2 LOC100129726 PSMA 7 Gl MAN2A41 GET4 ST3GALI
ADAR EEAI APBA2 0C728392 ZADH2 SLC25436 MK: IN CNKY9
PMVK NUDT4 BC043570 FAM64A FLJ44881 PPMIb’ ()S‘RPIZ SPSB4 (’NNZ MA EIF2C2
SHC1 AK130911 TIP1 'NDC17 BC070490 EP. ADRM1 ACPL2 MIC FW339998 2
ZBTB7B DKFZP434L18 MED31 LOC10[)131655 SOCS5 GATAS ASA TMED7 TICAM SNX)? MIR4472-1
ADAMI1S5 FGD6 ANI Cl70rf49 SLCO441 ATPIB3 RC
SLC504 1 ME TA P2 KLFI3 DLG4 NFA T(‘ 1 C200r20 ATR b’RA TI PSCA
MIR 92, ELK. OTUD7A DviL2 TXNL4A FBX()I[ COL9A3 PLSI SEMA 64 TTYH3 GLI4
MTX] SLC9A 7P1 CHRFAM74  GABARAP PARD6G FOXN2 C200rf11 TRPCI IMXL. SDK1 GSDMD
GBA LOC64. DKFZp434L187 SLC2A4 c2cp4c PPPIR21  HLH] AK093381 HSDI7B4 FOXKI TA3
GONA4L UHRF IBPII RYR3 NEURIA TPGS1 SB3 MIR124-3 U2SURP SRFBPI WIPI2 MAPKIS
UBOLN4 ACTRG6 LPCAT4 KCTDI1 HCN2 PSME4 HD C30rf58 SNX2 BCI140723 PUF60

INA DEPDC4 LOC100507466 Cl70r61 GF2. SPTBNI BIRC7 PLSCR1 ZNF608 USP42 CYcl

EF2, SPREDI POLR24 RNF126 L6 PDPF TF. ALDH7A1 RACI SCRTI
BC005081 DRAM]I HBST MPDUI ALM RTN4 PRIC285 FN2 MNB I KDELR2 ADCKS

ES Cl20rf42 GPRI176 SAT2 KISSIR CCDCS8A GMEB2 1SC22D2 PRRCI F85. IFC2
CRABP2 NT5DC3 ANKRDG63 ATPIB2 ARID3A FLI16341 N3 [AH2 FLJ33630 NDUFA4 FOXHI
RRNADI Cl20rf73 AL832909 EFNB. ‘DR18 KIAA1841 RP1 RAP2B LDL425EZ 14 ARHGAP39

EAR HCFC2 SP2 DNAH2 "NN2 XPOI SLC244RG SSR3 RI4A ZNF250
PIGM NFYB CHSTI14 DMG6 STK11 CCT4 ABHDI6B TIPARP-ASI RAD5() ANKMY2 C8orf33
NHLHI CHSTI1 4 AX746771 C190rf26 VPS54 DNAJCS LOC730091 TSPANI3 GLDC
DEDD KIAA1033 INOSO ATPSD LGAILSI. UCKLT 10C339894 SHR()()MI ITGRS 4

TF6 C120r75 CHP TR NA I,«u MIDN ) ZNF512B C30rf80 FF4 SP4 FREMI
OLFMI2B NUAKT OIP5 HES' RPSIS SERTAD2 SOX18 LOC646168 HSPA4 CDCA7L SNAPC3
NOSIAP CKAP4 TPKA REEP6 AK097952 NRIP1 GOLIM4 VDACI C7orf30 C90rf93

JAPI ACCS TCPI1II.2 MAPKBP1 MBD3 RABIA USP25 LOCI00128164 TCF7 A24 BNC2
RGSS D82 Cl20rf23 STARDY [IN('00§24 T(‘Fi SPRED2 CXADR PRKCI UBE2B MPP6 MTAP

BX1 TP53111 CMKIR 1 538 C1CI KLF FLI16124 C2lorf91 SKIL PCBD2 MIR 1484 C90rf82

OGK MAPKSIP1 SELPLG LOC 1 0[)1 28288 ADA T 3 1D CAM. FNDC3B NEUROG! CBX3 C9orf72
TADAT PHF21A COROIC CI50rf63 PPP3RI1 MRPI.39 NLGNT HNRNPAO LOC441204 ACOI
RBSG4 DGK7. SSHI CTDSPL2 (’(’I)(’42 MK NK 2 GFPTI M2 GFRA JAZF1 NDUFB6
POU2F1 MDK SVoP EIF3] NTN1 MOB34 AK1 ADAMTS1 TBLIXR1 REEP. WIPF3 DNAJAL

' T2D. ARHGAP1 LKB. TRIM69 TMEM220 AP3DI MXDI SCAF4 BC032[)34 GR1 PLEKHAS B4GALTI
ATPIRI ZNF408 C120rf34 MYEF2 MAP2K4 DOTIL PCBPI C2lorf59 CTNNAT 7NRF2 Gl
METTLIIB RP4 GLTP SECISBP2L.  HS3ST3A1 SF342 LOCI100133985 SYNJ1 A (’ TI ﬁA MATR3 NODI X1

INM3 ARFGAP2 ATP242 GALK2 HS3ST3B1 SPPL2B FAMI364 GCFCI USPI3 CXXC5 GGCT PTENP1

B2 PTC7 USPS, ZNF2864 GADD45B ADD2 OLIG2 SOX2 NRG2 KBTBD2 UBE2R2

BGAPII. PPICC AP4E] PIGI SI.C3943 VAX2 TFNAR?2 ATPIIB BC042448 EEPDI KIAATI6]
LOC100302401 (’F[FI FAMI094 MAPK6 THOP1 AK125051 LOC100288432 I)CI/NII)I RELL2 AMPH C90rf23

NGPTLI 2B3 MYO54 (‘I7or176 ASI TLE MOGS, IFNGR2 KIAA0141 LINC00265 SIGMAR1
MPP1 PTP J H2 ONECUTI FAM2114 TLE. HTRA2 TMEMS50B MAP6D1 SPRY4 CDK13 CcCcL27
DNA.JBS ISCAT ARPCSIL D3 SMS AIFM] RAD23B NCRNA00269 ENTPDS OLK orf41 EMD
STOML.2 ZCCHC6 BX3 RS ZNF280C KLF4 IGBP1 WDRSS SH3GLB2 PCSK 5 GDIT
FAM214B GASI FAMI25B MST4 IKBKAP CITEDI ZMYND. AX747401 GNA PLXNA3
RUSC2 DAPK] [X1B GPC4 CG J. ARRDCI LOC100506190 TLE4 UBL4A
TESKT NX] 2 7BTB34 MIR 1064 TRP3 KX 036431 KC1
CD72 MIR428! A NGPTL2 (’(’I)(’Iﬁﬂ C90rf80 TBLIX P TGE S I- RMD3 ZDHHC9

MR S‘E(“IS‘BPZ M 29 IX30 SHROOM2 GPR107 (‘KAPI 14.

M2 GADD45G S LOC10[)506757 FKBP15 wwe3 NCSI LOC729609
TINT AUH MIR?Qﬁ(} LINC00086 MSI3 ASSI 7NF462

PR2 IPPK MMGTI ‘A I) FRMPD4 [ 0(‘/00272217 [ 0(‘3897155 ANXAT
ZCCHC7 C90rf89 LOF100289019 A(‘PA 72 TSF 1 C9orf43 AB9A TDRD7

'RMPDI NINJ1 MAMLDI ZNF618 GEMINS C 907/9 ANPJ"ZB PHYHDI
RGIMTD3 PHF2 L90rfl 6 ™1 COL2741 MOSPD2 URF ANKS EXD3
AOP7P1 I)[AQIIIR 04 7, CD99L.2 ATPOVIGI BBP7 SURF1 NR4A43 PJAI
AK096834 MIR CERCAM y TFE3 (A2 PHF19 REPS2 SURF4 TEX10 FLNA
APBAI MIR3074 SPTANI FBXWS LOC158572 ZNF275 TRAF1 R 44 NHS CYorf7 C90r130 RPL35
KLF9 CYo ZDHHC12 TUBB4B KDM5C SLC6A8 LHX6 CK1 PHKA DBH ZNF189
TMEM?2 [IN(Y)()()92 ZER1 COBRAT FAMI20C PDZD4 7BTB26 ILI3RAT GPR64 VAv2 RNF20
ZFANDS TBCIDI3 NRARP FAMI23B TMEM187 DENNDIA ZCCHCI2 PDHA1 LINC00094 SLC44A1



Appendix Table S4.
Twenty five genes that were contained in the biological process ‘Regulation of dendrite spine morphogenesis’ and detected in both LDB2 and EGR1 ChIP analyses

Gene Symbol Protein
CAPRINI Caprin-1
CAMK2B Calcium/calmodulin-dependent protein kinase type II subunit beta
ARC Activity-regulated cytoskeleton-associated protein
CAPRIN2 Caprin-2
SRCINI SRC kinase signaling inhibitor 1
SHANK3 SH3 and multiple ankyrin repeat domains protein 3
ARHGAP33 Rho GTPase-activating protein 33
OPAl Dynamin-like 120 kDa protein, mitochondrial
PDLIMS PDZ and LIM domain protein 5
DBNI Drebrin
PTEN Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and dual-specificity protein phosphatase PTEN
PAFAHIBI Platelet-activating factor acetylhydrolase IB subunit alpha
ITPKA Inositol-trisphosphate 3-kinase A
CFLI Cofilin-1
KALRN Kalirin
LRRK2 Leucine-rich repeat serine/threonine-protein kinase 2
BAIAP? Brain-specific angiogenesis inhibitor 1-associated protein 2
PPPIR94 Neurabin-1
LRPS8 Low-density lipoprotein receptor-related protein 8
CTTN Src substrate cortactin
DNM3 Dynamin-3
NLGNI Neuroligin-1
CDK35RI Cyclin-dependent kinase 5 activator 1
ABI2 Abl interactor 2
UBE3A4 Ubiquitin-protein ligase E3A
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Appendix Figure S1: TAD map

TAD (topologically associating domain) structure around the chromosome 4 breakpoint

of the proband is shown. The red arrowhead indicates the position of the breakpoint.

Note that the breakpoint in chromosome 13 1s within so-called ‘gene desert’.
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Appendix Figure S2: Reduced LDB?2 expression in the patient derived cells
Quantitative RT-PCR detected LDB2 expression in the patient’s lymphoblastoid cell-
derived iPS (LiPS) cells and neurospheres differentiated from the LiPS cells. Three
independent LiPS clones each from the patient (P) and a healthy control (C; 39 years
old, male) were examined. **; p < 0.01 (#-test). Data are shown as means = S.E.M (n =
3 each, lymphoblastoid and neurosphere). There are no biological replicates in

lymphoblastoid cells.
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Appendix Figure S3: Analysis of neuronal activity in the Arc-Venus mouse
A. A schematic image of the basolateral complex of the amygdala (left), and bright-field
(middle) and Venus-fluorescence (right) images in the corresponding area.

B. Venus fluorescence (green) counterstained immunohistochemically by an anti-Arc
antibody (red) in the LA.
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Appendix Figure S4: Abnormality of neurogenesis in the hippocampus of Ldb2 KO
animals

Neurogenesis in the hippocampal dentate gyrus was evaluated by the incorporation of
BrdU. BrdU-positive cells from three animals for each genotype were separately
counted. Data were shown as means with error bars representing SE. ***; P <0.001,

Student #-test (n = 6 for each genotype, 3 animals x both sides).



