Table S6.De novo motif analysis results on cancer-specific lost and gained CTCF binding
sites in six cancer types, using HOMER and MEME.

HOMER Results

Top 10 motifs with p-value <1e-12 were shown for each dataset. N.A., no motifs were reported.

T-ALL lost CTCF binding sites

[Rank|Motif P-value|log P-pvalue|% of Targets|% of Background|STD(Bg STD) Best Match/Details
1 CACL CC;CCIC 1e-20 |-4.623e+01 [43.52%  [5.62% 177.9bp (157.3bp) ;Z[Geclffﬁfniz%g;m Motifs Found
2 CT =C:I: QA C le-19 |[4.554e+01 [6574%  |18.88% 166.8bp (203 3bp) ::ggi?:ffni:;';:f]gfgﬁaoﬁfs Found
3 I,“,SLLL-*AF éé le-16 |3704e+01 [36.11%  |4.70% 197.9bp (180.3bp) ﬁf:elﬁizﬁgﬂgﬂg‘ﬁgﬁiﬁkSeq(GSEz%oo)mmer(o'733)
4 A.:CIQAA le-15 |-3474e+01 [6389%  [22.70% 175 4bp (208.6bp) ;Sg?ﬁf;:géggiulm Motifs Found
5 Cgcc CCQC% le-13 |-3.092¢+01 [49.07%  [13.79% 155.5bp (202.5bp)if;ggﬁ:;‘:ﬁg‘:ggﬁgwm "
6 QT AA CQQ le-12 |-2986e+01 [39.81%  [8.72% 125.9bp (208 3bp) i:fggggggﬁﬁg&m Motifs Found
7 m MAA le-12 [2911e+01 [20.63%  |4.14% 215 2bp (175.6bp) ﬁﬁﬁiﬁiﬁg{gzlﬁﬁuﬁ“ﬁfng‘g ;izq(GSE(’m‘mm"me’(O'941)
T-ALL gained CTCF binding sites
Rank[Motif P-value|log P-pvalue|% of Targets|% of Background|STD(Bg STD) |Best Match/Details
1 ngIgClgc;IC le21 |-4946e+01 [61.11%  [1.11% 92.0bp (94.0bp) ig?ﬁgg)ggfﬁ(gffs?mm Motifs Found
2 QTCT CT le-17 |-3917e+01 47.22%  |4.62% 109.9bp (142.0bp) mﬁ’:ﬁﬁ)ﬁi’i‘:ﬁﬁfnﬁﬁhﬁgzg5530298)’H°m°’(°'642)
3 Q! : I A C Alie-16 |3773e101 s 61%  |5.51% 74 4bp (88.6bp) I,[Cofelgg)?gi:?;ﬁf;:&fgiﬁl43)’“"“‘“(0'654)
4 o QTASA le-15 |3456e+01 [38.89%  [2.75% 122.8bp (72.2bp) ﬁ‘o?eclgggigflcg;ﬁ?afizufs Found
AML lost CTCF binding sites
Rank|Motif P-value|log P-pvalue|% of Targets|% of Background(STD(Bg STD)  [Best Match/Details
ICTCQTCCCTC le-13 |-3.053¢+01 [6531%  [11.59% 160.3bp (218.1bp) ifgf&gggﬂ?gﬂg Motifs Found
‘CéQCIC & le-13 3052401 [44.90%  [2.64% 104.3bp (184.1bp) &Eg?ﬁ::gﬁ;‘i(gﬁa Morifs Found

AML gained CTCF binding sites

[Rank |Motif P-value|log P-pvalue|% of Targets|% of BackgroundISTD(Bg STD)  |Best Match/Details
3-TGGCGCCA(0.688)

1 TQI QCgEC 16208 |-4811e+02 [53.70%  |13.63% 87.5bp (134.9bp) [V oo o A it Found

2 A QA le-191 [-4.418e+02 6033%  [19.61% 95.9bp (143.3bp) ;Ii'rle(f:fzzng;‘;ﬁ‘:ﬂﬁ:ﬁ;{‘fﬁ&f&ﬁiEZ1512)/H°m°'(0'744)

3 QQQ—ECT c—r 1e-143 [ 3303402 [85.07%  |49.74% 99.4bp (137.2bp) [ R CWOOGCOCOTTD

) bZIP18(bZIP)/colamp-bZIP18-DAP-Seq(GSE60143)/ Homer(0.625)

4 AIQT ec% le-111 |-2.561e+02 [6130%  [29.10% 107.9bp (155 7bp) V- | SOZIPYeolamp HZTPIS DAD Seq(

s Qé TT 1e-105 |-2.433402 [3200%  [8.28% 108.7bp (117.7bp) > COCECOOONOO0 e Found

6 ; | Ig%gggé %A 1e-98 [2276e+02 [69.80%  [39.03% 102.1bp (134.5bp) fﬁf;ﬁg)?ﬁf;?;ﬁu .‘f;%ig‘;gifﬁs12)m°mer(0'621)
10-AGTTCCCCTTCC(0.711)

7 AA 2L R_I_AI 1692 21200402 [3891%  [13.86% 104.6bp (131.1bp) [ > AGT FCCCCTICEO T o ound

8 QAI-IICCI I | le91 |2.109e+02 [35.11%  [11.40% 101.5bp (136.2bp)f}(ﬁziﬁf;‘;figzgﬂﬁﬁ%ffaﬁ?s:ERG'ChIP'Seq(SRAOIm1)/H°me‘(°'837)

o ICT R cci 1e-86 |-1986e+02 |4934%  [2237% 104.6bp (141.5bp)ﬁiﬁ?;{?&?ﬂ’;ﬁfféﬁgﬁgﬁf&ﬁ?Seq(GSES8341)’H°me’(°'816)

C@ Tc C CA SeqBias: CA-repeat(0.792)
10 4\CAA é é T [0 [1sew2 [s121%  pars 105.1bp (124 3bp) Ve 08 CAXEPAOTOD) @




BRCA lost CTCF binding sites
N.A.

BRCA gained CTCF binding sites

[Rank |[Motif [P-value(log P-pvalue|% of Targets|% of Background|STD(Bg STD)  |Best Match/Details
C 2-CCMCCWGGGGGC(0.827)
1 Céc gI g@ 1e-333 [-7.689¢+02 (71.81% 22.12% 149.3bp (231.2bp) More Information | Similar Motifs Found
5-TGCCACCT(0.742)
2 QA A 1e-255 [-5.890e+02 (75.86% 31.49% 140.3bp (195.3bp) More Information | Similar Motifs Found
g i ZNF416(Zf)/HEK293-ZNF416 . GFP-ChIP-Seq(GSE58341)/Homer(0.699)
3 C CA 1e-236 [-5.450e+02 (63.82% 22.26% 160.6bp (194.6bp) More Information | Similar Motifs Found
T ! T ZNF322(Zf)/HEK293-ZNF322 GFP-ChIP-Seq(GSE58341)/Homer(0.679)
4 c CICI 1e-206 [-4.753e+02 {73.38% 33.40% 144.3bp (189.0bp) More Information | Similar Motifs Found
. ZNF416(Zf)/HEK293-ZNF416.GFP-ChIP-Seq(GSE58341)/Homer(0.694)
5 CA A(’QA le-195 [-4.500e+02 (66.97% 28.35% 157.5bp (192.4bp) More Information | Similar Motifs Found
( :g; 6-GCTCCAGGCCGG(0.687)
6 <3 ch g le-171 [-3.945¢+02 (58.58% 23.35% 164.2bp (177.0bp) More Information | Similar Motifs Found
Al A TEAD3(TEA)/HepG2-TEAD3-ChIP-Seq(Encode)/Homer(0.660)
7 XEQT (,!:'AAi;E le-162 [-3.734e+02 |57.68% 23.45% 157.9bp (175.7bp) More Information | Similar Motifs Found
10-CCACAGTG(0.718)
8 CXCTC AUA le-141 |-3.269e+02 |79.18% 146.59% 149.7bp (192.0bp) More Information | Similar Motifs Found
24-GGCTCCCA(0.742)
9 ET A AAngT $ le-141 |-3.262e+02 |58.86% 26.43% 156.6bp (188.9bp) More Information | Similar Motifs Found
. R FRS9(ND)/col-FRS9-DAP-Seq(GSE60143)/Homer(0.822)
10 T?%QCI??QCC? le-136 [-3.139e+02 |58.81% 26.94% 181.6bp (197.3bp) More Information | Similar Motifs Found

CRC lost CTCF binding sites
N.A.

CRC gained CTCF binding sites

Rank|[Motif P»value log P-pvaluel% of Targets|% of Background|STD(Bg STD) Best Match/Details
2-CCMCCWGGGGGC(0.933)
1 CCéSQ 2 4' 1e-80 |[-1.853e+02 (82.08% 29.52% 98.7bp (204.9bp) More Information | Similar Motifs Found
[Erra(NR)/HepG2-Erra-ChIP-Seq(GSE31477)/Homer(0.790)
2 QI . ‘,-SCQICI-E le-54 |[-1.253e+02 [72.99% 29.54% 109.8bp (177.7bp) More Information | Similar Motifs Found
T 6-GCTCCAGGCCGG(0.707)
3 QQQA CQ \J le-53 [-1.222e+02 [42.86% 8.30% 116.7bp (214.3bp) More Information | Similar Motifs Found
AT C A C Six2(Homeobox)/NephronProgenitor-Six2-ChIP-Seq(GSE39837)/Homer(0.588)
4 TSEA $$c-|- 1e—45 -1.056e+02 |84.16% 45.27% 128.9bp (180.3bp) More Information | Similar Mofifs Found
T ! ; 24-CCCCTTCCTC(0.765)
5 gc;c fQQI C% le-44 [-1.015e+02 |59.22% 21.60% 137.1bp (192.0bp) More Information | Similar Motifs Found
I lI TEAD3(TEA)/HepG2-TEAD3-ChIP-Seq(Encode)/Homer(0.679)
6 Q (A:Q Cgé le-39 [-9.006e+01 |41.04% 10.67% 103.8bp (161.9bp) More Information | Similar Motifs Found
| [ERF15(AP2EREBP)/colamp-ERF15-DAP-Seq(GSE60143)/Homer(0.699)
7 AzfA gf A le-33 [-7.823e+01 {72.99% 38.65% 124.2bp (176.4bp) More Information | Similar Motifs Found
5-TGCCACCT(0.788)
8 o A‘\ I le-33 [-7.744e+01 [57.66% 24.58% 110.6bp (169.4bp) More Information | Similar Motifs Found
ZNF416(Zf)/HEK293-ZNF416 .GFP-ChIP-Seq(GSE58341)/Homer(0.691)
9 IXE%EQ g ! le-32 [-7.533e+01 [48.31% 17.68% 102.3bp (154.0bp) More Information | Similar Motifs Found
g R MyoD(bHLH)/Myotube-MyoD-ChIP-Seq(GSE21614)/Homer(0.861)
10 ggAxQIQCl; le-32 [-7.452e+01 |55.32% 23.21% 147.7bp (162.3bp) More Information | Similar Motifs Found
LUAD lost CTCF binding sites
Rank[Motif P-value|log P-pvalue|% of Targets|% of Background|STD(Bg STD)  |Best Match/Details
10T A 5-CAGAGCTC(0.748)
A o3 - -
1 QéTQ C éﬁ-r le-17 |-3.941e+01 (80.77% 27.20% 251.4bp (311.2bp) More Information | Similar Motifs Found
AT3G57600(AP2EREBP)/col-AT3G57600-DAP-Seq(GSE60143)/Homer(0.753)
2 é.,cé—-—k_& O\J le-14 |-3.344e+01 |57.69% 12.87% 203.5bp (265.8bp). More Information | Similar Motifs Found
T 5-ATCTCCAGGA(0.759)
3 CQT RT&L le-14|-3344e+01 |48.72% 7:95% 240.4bp (601.6bp) More Information | Similar Motifs Found
5-TGCCACCT(0.865)
4 Qé S&AI%QA le-14 |-3.340e+01 |51.28% 9.26% 198.9bp (277.3bp), More Information | Similar Motifs Found
A SeqBias: GCW-triplet(0.837)
5 Aﬁgé CTf_ EA le-14 |-3.284e+01 [37.18% 3.06% 319.6bp (113.3bp) More Information | Similar Motifs Found
EHF(ETS)/LoVo-EHF-ChIP-Seq(GSE49402)/Homer(0.795)
I I QQ le-12 [-2.916e+01 [57.69% 15.38% 223.6bp (184.0bp) More Information | Similar Motifs Found




LUAD gained CTCF binding sites

[Rank|Motif [P-value|log P-pvalue|% of Targets|% of Background|STD(Bg STD) Best Match/Details

1 QALAT -—CACZA le-45 [1038e+02 [33.70%  |[491% 93.1bp (174.1bp) Kgﬁ:gg;ﬁgggﬁf&mfs Found

> ICIT g;%l? ledl |9.647e+01 [1326%  [33.73% 150.0bp (196'3bp)w(|05§3mmﬁfs Found

3 %.,T%C,Qéxéégé 1e40 |-9.418e+01 [53.76%  [17.66% 134.6bp (223.4bp);ii:ﬁgﬁif;?{ls‘ﬁg-;i ;'f?;g::j‘lwnp”bliShed)”{"m“"(O-699)

‘o ICTCCT 2 1e37 |8585e+01 [57.66%  [21.99% 154.0bp (182.9bp) mﬂ.?ﬁlmMoﬁﬁ Found

5 E%écizg C 1e-32 |7.537e+01 |46.80%  [15.75% 158.4bp (186.8bp)fgz::gf;:ﬁﬁgﬁﬁgggﬁﬁp‘SCQ(GSE58341)”""“‘“(0-687)

6 SG;CT IAil-IEgA le26 |-6.080e+01 [3454%  |10.10% 121.1bp (183.5bp)f;ii’;’f‘o“’nﬁg::?g?ﬁ‘:;{;’;géscggﬁqu‘“Ski—e‘—“]-)’H"mef(o-628)

7 AAc& CAIEI‘F le26 |-6041e+01 [3250%  [8.99% 116.1bp (150.8bp) wﬁ?gﬁmmm Found

8 kl gl JA II I I I Ikl le24 |-5651e401 [1253%  [0.60% 1163bp (164.1bp) :fgg?:giﬁ;ffg?ﬁ;gfzoﬁfs Found

o C_AI_CQTCCQ le24 |5559+01 [45.13%  |1825% 143 6bp (184.5bp)f,lr‘f:el?:;f&gﬁﬁfgﬁﬁ:ﬁgﬁﬁ”eq(GSES3341)’H°me'<°'75°>

10 QCACL AT le23 |-5362¢+01 [16.16%  |187% 106.1bp (147.8bp)\ CCACYACRGGO TS

PRAD lost CTCF binding sites

IRank |[Motif P-value(log P-pvalue|% of Targets|% of Background|STD(Bg STD)  [Best Match/Details

1 $¢AECT CA le-18 4232401 [5934%  [12.81% 196.2bp (217.2bp);Sg?&f;:gégfg&mMoﬁstoun .

2 C AIC$¢_AA le-18 |4210e+01 [6044%  [13.58% 209.2bp (170 26p) 3 - ELID/HPCT Scl- ChIF Seq(GSELISL Homer(0.681)

3 Aé ¢ §c'f¢¢ le15 |3.673+01 [46.15%  [1.78% 166.8bp (243.1bp) o0 Y Hela BAEG- ChIP Seq(GE31477)Homer(0.737)

4 T CQT A le-14 34066401 [5055%  [11.10% 192.3bp (256 8bp) . -EmmA(AP2)YNICET TRAPIC ChIP:Seq(GSE21234)/Homer(0.690)

s CT AA le-14 |3401e+01 [4725%  [0.13% 213.6bp(275.5bp)mﬁ:‘;ﬁf‘z(|°S~i6ju!ﬂaIMM

6 CA LU 'CQCQC le-14 |-3375e+01 [3297%  [2.96% 160.6bp (500.2hp)mTl(gfnziBr Motifs Found

7 CICA A cc le-13 |-3204e+01 [4176%  [7.10% 172.5bp (246.4bp) igg‘fﬂ?f;:fégfgzﬂm Motifs Found

8 CA CIQAI\IA : le-12 |-2.988¢+01 [51.65%  |13.53% 191.1bp (165.7bp)ﬁi:fﬁgﬁiﬁgﬁ?éfﬁfﬁgﬂﬁsﬁfSE36024)’H°‘““(°-654)

o AI ATC le-12 2819401 |68.13%  [27.27% 214.0bp (l76.lbp)m%ﬂf{iiiﬁﬁiﬁfj:&éﬁiﬁi?38)/H°mer(0'584)

PRAD gained CTCF binding sites

Rank|Motif P-value|log P-pvalue|% of Targets|% of Background(STD(Bg STD)  |Best Match/Details

1 CAQQA AI ICA le-67 |-1562e402 [37.86%  [1.93% 4720p (86.6bp) [ (- CDA+CTCE ChIP Seq(Barski._et_al Homer(0.838)

2 EgACIQC% CCT A [le43 |1010e402 [5890%  18.00% 107.0bp (146 2bp) - L FD/HPCT-Scl ChIP-Seq(GSEL3511)/Homer(0.760)

3_ C-r RRICH le40 |-9310e+01 [64.08%  [23.38% 100.2bp (143.4bp) S;gﬁ:gﬁnca{g‘:lcé?ﬁghdoﬁfsFound

4 %ICICIQLQ le-34 |7934e+01 |6117%  [23.78% 111.5bp (123.0bp) m%ﬁiﬁgmﬁfs Found

s T$lé_§C§l 125 |5774e+01 [59.55%  [27.48% 97 9bp (145.5bp) If)fs%Zf;:g:‘?g‘;tgﬁgéiiﬁ“E(’O143)’H°m“(°~793)

s |4 eAd le22 [5.187e+01 37.86%  [12.34% 97.8bp (129.2bp) delzi1&?;3;/&1?3&%531%555@143>m°mer<o.sva>

7 CACAQé 1e20 |4799401 [1023%  |40.47% 110.6bp (150.6bp)|[ - SOZIPY colamp bZIPLS- DAP-Seq(GSECQ143)Homer(O711)

R @%A TA'I_I' le-18 142986101 136.89%  |13.52% 10646bp(108~Obp)EWS:ERG-fus?on(E’I.‘S)./CADOTESl-EWS:ERG-ChIP—Seq(SRAOMZS1)/Homer(0.727)
More Information | Similar Motifs Found

o T T..ACQA le-17 |4.113e+01 [2395%  [6.00% 94.1bp (106 3bp) [mn o (NR/Ini-like) Drosophila-Promoters/Homer(0.808)

10 A-ITQQA le-15 |3.510e+01 [32.69%  |12.48% 100.4bp(128.3bp)ﬁgﬁgﬁxﬁﬁ%ﬁfjﬁ;ﬁfgﬁﬁ:”5709)’1{0‘“5’(0'836)




MEME Results
Top 10 motifs with p-value <1e-2were shownfor each dataset. N.A., no motifs were reported.

T-ALL lost CTCF binding sites
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AML gained CTCF binding sites

N.A.

; Logo E-value [?]| sites 7] | width
Y oageesOiSe agaga, | o | W |
R Y (2707 PR Kl
| Dkl IOATON BT oo
gl .70 L el il
7 O, CCTOACT chgeTG oo #
Ot UCACTRG] oo | | =
o S TIOTCeTeGRTONGOg g eom | |
o] B osrTOhagts oMy === | = | =
BRCA lost CTCF binding sites
BRCA gained CTCF binding sites
; Logo E-value [7] | sites [?] | width
i il—l?fézlfEélf%lf—%ll?%l e om0 ®
e o S
i A0 S I
- EITHRTT, | |
" E'?e.-‘;‘aa?mees:f.m., el B 20
> EjCA z.A_A.cs;EI..CT aGely|ote0s | 1) 2

rEAAWRNAds a2zt

CRC lost CTCF binding sites
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CRC gained CTCF binding sites
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PRAD lost CTCF binding sites
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