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Appendix figure S1. Controls. (continued on next page)

(A) Immunofluorescence staining of ZEB1 and the AP-1 factors JUN and FOSL1 in control MDA-MB-231 cells and after
transient siRNA mediated knockdown. Scale bar=20 um.

(B) In situ proximity ligation assay (PLA) of MDA-MB-231 cells which were incubated with FOSL1, JUN, TAZ or ZEB1
antibodies alone showed no unspecific signal generation by individual antibodies only. In the left panel representative
microscopic images are shown. Scale bar = 20 um. Quantification of the PLA is shown on the right. n=2; shown is one
representative experiment with means +/-s.e.m. of atleast 900 cells per condition.
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Appendix figure S1. Controls. (continued)

(C) Transient siRNA mediated knockdown of ZEB1 in MDA-MB-231, BT549 and Hs578T cells. Western blot analysis
shows strong reduction of ZEB1 protein levels but no effect on JUN, YAP or FOSL1.

(D) Expression of ZEB1, YAP and the AP-1 factors JUN and FOSL1 is almost absent in MCF7 breast cancer cells. MCF10A
cells express YAP and the two AP-1 factors, but not ZEB1.

(E) Control western blot for overexpression of ZEB1, V5 tagged YAP and FLAG tagged JUN/FOSL1 or different
combinations of those factorsin MCF7 cells.
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Appendix table S1. HOMER known motif analysis on all ZEB1 peaks.

Table showing the 100 top enriched motifs (out of the HOMER motif database) identified in 200 bp regions centred on the ZEB1
peak summits. This database is maintained as part of the HOMER software and mostly based on the analysis of public ChIP-seq
datasets. Motifs were grouped into those assumed to derive from the presence of the ZEB1 (blue), TEAD4 (red) or AP-1 (green)
consensus motifs. Figure 1A shows one representative motif for each group and the rank of the group. The motifs named ZEB1,
TEAD4 and AP-1 (in bold) were chosen as representative motif versions because they are present with the highest percentage in
the ZEB1 peaks.

rank motif name/ChlIP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with motif | sites with sequences with sequences with
motif motif motif
1 ZEB1(Zf)/PDAC-ZEB1-ChIP- 1e-1789 -4.119e+03 0.0000 8575.0 67.96% 10686.2 28.88%
CA;C A T Seq(GSE64557)/Homer
ACQ <]
2 A g Fra1(bZIP)/BT549-Fra1-ChIP- 1e-1181 -2.721e+03 0.0000 2487.0 19.71% 1136.7 3.07%
A I Seq(GSE46166)/Homer
< | ¥AS =X
3 A ?(A‘ Atf3(bZIP)/GBM-ATF3-ChIP- Te-1141 -2.628e+03 0.0000 2655.0 21.04% 1377.3 3.72%
2 I M c I CAI a0 Seq(GSE33912)/Homer
\ & ~=A
4 T JunB(bZIP)/DendriticCells-Junb- 1e-1129 -2.600e+03 0.0000 2447.0 19.39% 1157.6 3.13%
T ACTQA ChIP-Seq(GSE36099)/Homer
LS
5 TA T BATF(bZIP)/Th17-BATF-ChIP- Te-1111 -2.558e+03 0.0000 2576.0 20.42% 1327.3 3.59%
CT ACTQ A Seq(GSE39756)/Homer
6 Fra2(bZIP)/Striatum-Fra2-ChIP- 1e-1107 -2.550e+03 0.0000 2339.0 18.54% 1068.0 2.89%
IZ T “ | ! “ % Seq(GSE43429)/Homer
<
7 CA, CcA E2A(bHLH),near_PU.1/Bcell-PU.1- 1e-1063 -2.450e+03 0.0000 6967.0 55.22% 9552.4 25.82%
chrﬁAm:r 1_$ ChIP-Seq(GSE21512)/Homer
8 A TC AP-1(bZIP)/ThioMac-PU.1-ChIP- 1e-1016 -2.341e+03 0.0000 2708.0 21.46% 1633.6 4.42%
T ACTC Seq(GSE21512)/Homer
\ G >
9 A Tgc Fosl2(bZIP)/3T3L1-Fosl2-ChIP- 1e-997 -2.298e+03 0.0000 1935.0 15.34% 778.7 2.10%
A I AQIQA b Seq(GSE56872)/Homer
Ec e AL

10 A Jun-AP1(bZIP)/K562-cJun-ChlP- 1e-886 -2.041e+03 0.0000 1612.0 12.78% 586.7 1.59%
A T A C AI%RT Seq(GSE31477)/Homer
o A I CS
11 Bach2(bZIP)/OCILy7-Bach2-ChiP- 1e-427 -9.852e+02 0.0000 998.0 7.91% 490.6 1.33%
I A ; T A Seq(GSE44420)/Homer
12 $C Slug(Zf)/Mesoderm-Snai2-ChlP- 1e-369 -8.504e+02 0.0000 3097.0 24.55% 4218.8 11.40%
>N

13 Ptf1a(bHLH)/Panc1-Ptf1a-ChIP- 1e-363 -8.371e+02 0.0000 6981.0 55.33% 13835.1 37.39%
Seq(GSE47459)/Homer
e QA
14 C HEB(bHLH)/mES-Heb-ChIP- 1e-351 -8.088e+02 0.0000 6074.0 48.14% 11471.0 31.00%
C A% Seq(GSE53233)/Homer
& ==

15 42 C E2A(bHLH)/proBcell-E2A-ChIP- 1e-339 -7.812e+02 0.0000 5251.0 41.62% 9433.4 25.50%
! “ CT T Seq(GSE21978)/Homer
16 T C TEAD(TEA)/Fibroblast-PU.1-ChlP- 1e-332 -7.665e+02 0.0000 1599.0 12.67% 1531.4 4.14%
! g ; “ “ ITI Seq(Unpublished)/Homer

17 CC C TEAD4(TEA)/Tropoblast-Tead4- 1e-317 -7.307e+02 | 0.0000 2112.0 16.74% 2500.2 6.76%
Aé é A I T ChIP-Seq(GSE37350)/Homer
18 T, T TEAD2(TEA)/Py2T-Tead2-ChiP- 1e-278 -6.403e+02 | 0.0000 1454.0 11.52% 1467.3 3.97%
‘I‘C Seq(GSE55709)/Homer
- v
19 $ C Ascl1 (bHLH)/NeuralTubes-Ascl1- 1e-212 -4.902e+02 | 0.0000 4393.0 34.82% 8360.0 22.59%
A ggc A l ChlIP-Seq(GSE55840)/Homer
LA 7fIA

20 NF-E2(bZIP)/K562-NFE2-ChIP- 1e-182 -4.204e+02 0.0000 341.0 2.70% 1241 0.34%
gAT AQIQA:_QA Sea(GSESTTIHomer

21 Bach1(bZIP)/K562-Bach1-ChlP- 1e-163 -3.767e+02 0.0000 289.0 2.29% 97.3 0.26%
! ! I A I ! A Seq(GSE31477)/Homer

22 Nrf2(bZIP)/Lymphoblast-Nrf2-ChIP- 1e-146 -3.365e+02 0.0000 285.0 2.26% 110.7 0.30%
% CT A‘.T! A Seq(GSE37589)/Homer

23 Tbx5(T-box)/HL1-Tbx5.biotin-ChlIP- 1e-143 -3.310e+02 0.0000 6166.0 48.87% 13939.9 37.68%
A I ;QA Seq(GSE21529)/Homer
S AACSTT

24 MafK(bZIP)/C2C12-MafK-ChIP- 1e-103 -2.384e+02 0.0000 648.0 5.14% 717.1 1.94%
C A IQATCA Seq(GSE36030)/Homer
E=S " L= Q -] .4\$

25 A T AC A CTCF(Zf)/CD4+-CTCF-ChlP- 1e-92 -2.126e+02 0.0000 541.0 4.29% 575.6 1.56%
Gz— QcmﬂE{. s %.. Seq(Barski_et_al.)/Homer
—=CC - X AT L
26 fg? BORIS(Zf)/K562-CTCFL-ChIP- 1e-60 -1.404e+02 0.0000 859.0 6.81% 1373.6 3.71%
AQ I Seq(GSE32465)/Homer
¢C M A
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Appendix table S1. HOMER known motif analysis on all ZEB1 peaks. (continued)

rank motif name/ChlIP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with sites with sequences with sequences with
motif motif motif motif
27 T A Tbet(T-box)/CD8-Tbet-ChlIP- 1e-46 -1.073e+02 [ 0.0000 1466.0 11.62% 2935.7 7.93%
AAU | UAS Seq(GSE33802)/Homer
28 TC A MafA(bZIP)/Islet-MafA-ChlIP- 1e-43 -9.983e+01 0.0000 1319.0 10.45% 2618.4 7.08%
Seq(GSE30298)/Homer
JAEE X
29 Ag NPAS2(bHLH)/Liver-NPAS2-ChIP- 1e-43 -9.979e+01 0.0000 2060.0 16.33% 4481.3 12.11%
9 Seq(GSE39860)/Homer
30 CA RUNX(Runt)/HPC7-Runx1-ChIP- 1e-42 -9.875e+01 0.0000 1085.0 8.60% 2061.0 5.57%
A Seq(GSE22178)/Homer
= -
31 A Eomes(T-box)/H9-Eomes-ChIP- 1e-42 -9.712e+01 0.0000 2538.0 20.12% 5749.8 15.54%
b c VY Seq(GSE26097)/Homer
32 A AA RUNX1(Runt)/Jurkat-RUNX1-ChIP- 1e-40 -9.288e+01 0.0000 1372.0 10.87% 2789.5 7.54%
¥ Seq(GSE29180)/Homer
- 5=
33 A A MyoG(bHLH)/C2C12-MyoG-ChlP- 1e-39 -9.125e+01 0.0000 2223.0 17.62% 4970.4 13.43%
Seq(GSE36024)/Homer
34 gA Fli1(ETS)/CD8-FLI-ChIP- 1e-37 -8.709e+01 0.0000 2293.0 18.17% 5188.8 14.02%
A Seq(GSE20898)/Homer
AN
iver-Bcl6-ChIP- 1e-36 -8. X X 399 g 839
35 gl I ém A AA gggs((éggqesyig}g ;:n:\: e- 8.517e+01 0.0000 1689.0 13.39% 3637.6 9.83%
36 % TNT KLF5(Zf)/LoVo-KLF5-ChiP- 1e-33 -7.717e+01 0.0000 4004.0 31.73% 9936.8 26.86%
Seq(GSE49402)/Homer
SMUVICUIGWY o )
37 AC A A A I ERG(ETS)VCaP-ERG-ChIP- 1e-32 -7.371e+01 0.0000 2748.0 21.78% 6526.8 17.64%
Seq(GSE14097)/Homer
= A é al )
38 NF1-halfsite(CTF)/LNCaP-NF1- 1e-31 -7.323e+01 0.0000 2926.0 23.19% 7013.9 18.96%
ChIP-Seq(Unpublished)/Homer
39 MafB(bZIP)/BMM-Mafb-ChIP- 1e-29 -6.899e+01 0.0000 607.0 4.81% 1085.6 2.93%
Q g Seq(GSE75722)/Homer
o3 . = S ICC
40 EWS:ERG-fusion(ETS)/CADO_ES1- 1e-29 -6.794e+01 0.0000 969.0 7.68% 1950.4 5.27%
EWS:ERG-ChIP-
41 ZgAC C | Twist(bHLHYHMLE-TWIST1-ChiP- 1e-28 -6.583e+01 0.0000 355.0 2.81% 542.3 1.47%
SF P ?‘SA;AI Seq(Chang_et_al)/Homer
42 C$ AC T Etv2(ETS)/ES-ER71-ChIP- 1e-26 -6.117e+01 0.0000 1641.0 13.01% 3704.9 10.01%
Seq(GSE59402)/Homer(0.967)
43 A A AAg RUNX2(Runt)/PCa-RUNX2-ChIP- 1e-26 -6.078e+01 0.0000 1064.0 8.43% 2231.4 6.03%
Seq(GSE33889)/Homer
44 AC A ETS1(ETS)/Jurkat-ETS1-ChIP- 1e-25 -5.939e+01 0.0000 1928.0 15.28% 4475.9 12.10%
Seq(GSE17954)/Homer
£33 LANELE
45 A A NF1(CTF)/ILNCAP-NF1-ChIP- 1e-24 -5.687e+01 0.0000 853.0 6.76% 1734.0 4.69%
Seq(Unpublished)/Homer
P P2t r
46 % Q a QT CC A Tix?(NR)/NPC-H3K4me1-ChiP- 1e-23 -5.504e+01 0.0000 810.0 6.42% 1640.6 4.43%
Seq(GSE16256)/Homer
TN TEXATVIVISE al )
47 RUNX-AML(Runt)/CD4+-Polll-ChlIP- 1e-23 -5.485e+01 0.0000 986.0 7.81% 2077.9 5.62%
E A Seq(Barski_et_al.)/Homer
48 ANT, A Sp5(Zf)/MES-Sp5.Flag-ChiP- 1e-21 -4.856e+01 0.0000 3183.0 25.23% 8016.3 21.67%
Seq(GSE72989)/Homer
A\ X
49 T T KLF6(Zf)/PDAC-KLFB-ChIP- 1e-18 -4.355¢+01 0.0000 3190.0 25.28% 8107.8 21.91%
Seq(GSE64557)/Homer
= SN A
50 AA ETV1(ETS)/GIST48-ETV1-ChIP- 1e-18 -4.327e+01 0.0000 2466.0 19.55% 6109.0 16.51%
Seq(GSE22441)/Homer
N AVIMIOLAAS
51 T A Tgif2(Homeobox)/mES-Tgif2-ChlP- 1e-18 -4.263e+01 0.0000 3655.0 28.97% 9423.9 25.47%
ZA Seq(SE55404)/Homer
=<
52 E KLF3(Zf)/MEF-KIf3-ChiP- 1e-18 -4.239e+01 0.0000 1728.0 13.70% 41195 11.13%
A T Seq(GSE44748)/Homer
A : ) - 1e-18 -4, X ! 489 X 729
53 A AT A AA TQ A<-'; ::Eﬂ CA1P_:: (hHI'P—'-D bZIP)/Jurkat e 4.225e+01 0.0000 187.0 1.48% 266.0 0.72%
E‘?A Imlm! A ,geTﬁA Seq(Jolma_et_al.)/Homer
54 C ATA Foxa2(Forkhead)/Liver-Foxa2- 1e-17 -3.967e+01 0.0000 638.0 5.06% 1316.1 3.56%
(o3 T ChIPSeq(GSE25694)/Homer
55 A T Tbr1(T-box)/Cortex-Tor1-ChIP- 1e-17 -3.960e+01 | 0.0000 1446.0 11.46% 3398.6 9.19%
T I Seq(GSE71384)/Homer
EEACEUS
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Appendix table S1. HOMER known motif analysis on all ZEB1 peaks. (continued)

rank motif name/ChlIP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with sites with sequences with sequences with
motif motif motif motif
56 gc ATA Foxa3(Forkhead)/Liver-Foxa3- 1e-17 -3.946e+01 0.0000 265.0 2.10% 439.0 1.19%
<= & ChIPSeq(GSE77670)/Homer
57 NFkB-p65-Rel(RHD)/ThioMac- 1e-17 -3.930e+01 0.0000 115.0 0.91% 135.7 0.37%
LPSExpression(GSE23622)/Homer
58 T A Pdx1(Homeobox)/Islet-Pdx1- 1e-15 -3.662e+01 0.0000 671.0 5.32% 1419.4 3.84%
C T ChIPSeq(SRA008281)/Homer
59 A KIf4(Zf)/mES-KIf4-ChlP- 1e-15 -3.616e+01 0.0000 1173.0 9.30% 2713.2 7.33%
Seq(GSE11431)/Homer
60 Agc ELF3(ETS)/PDAC-ELF3-ChIP- 1e-15 -3.544e+01 0.0000 998.0 7.91% 2263.7 6.12%
Seq(GSE64557)/Homer
AL )
61 ACC A A A l EHF(ETS)/LoVo-EHF-ChIP- 1e-15 -3.530e+01 0.0000 1878.0 14.88% 4609.0 12.46%
Seq(GSE49402)/Homer
TLRC A al )
62 A PU.1(ETS)/ThioMac-PU.1-ChiP- 1e-15 -3.505e+01 0.0000 758.0 6.01% 1650.3 4.46%
S Seq(GSE21512)/Homer
63 A Ets1-distal(ETS)/CD4+-Polll- 1e-14 -3.405e+01 0.0000 451.0 357% 895.2 2.42%
C ChlIPSeq(Barski_et_al.)/Homer
et A A
64 Stat3(Stat)/mES-Stat3-ChlP- 1e-14 -3.344e+01 0.0000 787.0 6.24% 1737.4 4.70%
Seq(GSE11431)/Homer
P A —
65 Ec T L Gata6(Zf)/HUG1N-GATA6-ChIP- 1e-14 -3.231e+01 0.0000 661.0 5.24% 1426.1 3.85%
A Seq(GSE51936)/Homer
- LA RN A
66 (ET EKLF(Zf)/Erythrocyte-KIf1-ChIP- 1e-13 -3.168e+01 0.0000 536.0 4.25% 11185 3.02%
Seq(GSE20478)/Homer
A = = 1
67 c:C A AT A A A Gata4(Zf)/Heart-Gata4-ChlIP- 1e-13 -3.111e+01 0.0000 741.0 5.87% 1639.3 4.43%
Seq(GSE35151)/Homer
£xX RRAce ol )
68 A ACQ AA T GABPA(ETS)/Jurkat-GABPa- 1e-13 -3.088e+01 0.0000 1703.0 13.50% 4193.0 11.33%
S AV AR ChIPSeq(GSE17954)/Homer
69 A EWS:FLI1-fusion(ETS)/SK_N_MC- 1e-13 -3.049e+01 0.0000 1030.0 8.16% 2395.7 6.47%
c A AAI EWS:FLI1-ChIP-Seq(SRA014231)
A /Homer
70 C Rbpj1(?)/Panc1-Rbpj1-ChiP- 1e-13 -3.044+01 0.0000 1923.0 15.24% 4798.3 12.97%
A Seq(GSE47459)/Homer
= =
71 A A STAT4(Stat)/CD4-Stat4-ChlP- 1e-12 -2.953e+01 0.0000 963.0 7.63% 2229.9 6.03%
AA Seq(GSE22104)/Homer
— = AL
72 AC A T T SPDEF(ETS)/VCaP-SPDEF- 1e-12 -2.934e+01 0.0000 1576.0 12.49% 3868.1 10.45%
‘f A ChIPSeq(SRA014231)/Homer
73 TC Gata2(Zf)/K562-GATA2-ChIP- 1e-12 -2.884e+01 0.0000 503.0 3.99% 1056.8 2.86%
Seq(GSE18829)/Homer
AT
74 C A A Gata1(Zf)/K562-GATA1-ChlP- 1e-12 -2.830e+01 0.0000 468.0 3.71% 973.1 2.63%
5 <A:Q Seq(GSE18829)/Homer
75 A FOXA1(Forkhead)/LNCAP-FOXA1- | 1e-12 -2.786e+01 0.0000 803.0 6.36% 1828.2 4.94%
ChIPSeq(GSE27824)/Homer
76 CcA gQT T A A A Fox:Ebox(Forkhead,bHLH)/Panc1- 1e-11 -2.693e+01 0.0000 880.0 6.97% 2038.0 551%
Foxa2-ChlPSeq(GSE47459)
AQAIAA'éAechAQAg-'c- /Homer
77 A A FOXM1(Forkhead)/MCF7-FOXM1- 1e-10 -2.494e+01 0.0000 711.0 5.64% 1618.0 4.37%
_A CT ChIPSeq(GSE72977)/Homer
78 A Six1(Homeobox)/Myoblast-Six1- 1e-10 -2.488e+01 0.0000 251.0 1.99% 470.8 1.27%
A ChIPChip(GSE20150)/Homer
79 QI TcH2(bHLH)/GM12878-Tcf12- 1e-10 -2.475e+01 0.0000 1941.0 15.38% 4934.9 13.34%
§ ChIPSeq(GSE32465)/Homer
= WIS
80 A FOXAT1(Forkhead)/MCF7-FOXA1- 1e-10 -2.339e+01 0.0000 642.0 5.09% 1453.7 3.93%
ChIPSeq(GSE26831)/Homer
81 TSE A STAT6(Stat)/Macrophage-Stat6- 1e-9 -2.265¢+01 0.0000 467.0 3.70% 1012.7 2.74%
gA ChIPSeq(GSE38377)/Homer
82 A A ACA GATA3(Zf)/ITreg-Gata3-ChIP- 1e-9 -2.145e+01 0.0000 1083.0 8.58% 2641.7 7.14%
T Seq(GSE20898)/Homer
M e A
83 %Agl‘rcc 3 Elk1(ETS)/Hela-Elk1-ChlP- 1e-9 -2.126e+01 0.0000 1353.0 10.72% 3375.4 9.12%
=1 IVVsssx Seq(GSE31477)/Homer
84 AC T T ETS:RUNX(ETS,Runt)/Jurkat- 1e-9 -2.116e+01 0.0000 249.0 1.97% 485.6 1.31%
ﬁ A I RUNX1-ChIPSeq(GSE17954)
= L /Homer
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Appendix table S1. HOMER known motif analysis on all ZEB1 peaks. (continued)

rank motif name/ChlIP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with sites with sequences with sequences with
motif motif motif motif

85 9 A_(I3_ Z Elk4(ETS)/Hela-Elk4-ChlP- 1e-9 -2.105e+01 0.0000 1328.0 10.53% 3310.5 8.95%
A Seq(GSE31477)/Homer
NSER
86 MQQ Sp1(Zf)/Promoter/Homer 1e-8 -2.030e+01 | 0.0000 1260.0 9.99% 3136.7 8.48%
87 T A I Myf5(bHLH)/GM-Myf5-ChIP- 1e-8 -1.989e+01 | 0.0000 1203.0 9.53% 2987.8 8.08%
Seq(GSE24852)/Homer
88 A ELF5(ETS)/T47D-ELF5-ChIP- 1e-8 -1.963e+01 | 0.0000 1048.0 8.31% 2571.0 6.95%
Seq(GSE30407)/Homer
RN ACWMARMY
89 CA T STAT1(Stat)/HelaS3-STAT1-ChIP- 1e-8 -1.880e+01 | 0.0000 275.0 2.18% 562.9 1.52%
A Seq(GSE12782)/Homer
<A =
90 A AA g AT RBPJ:Ebox(?,bHLH)/Panc1-Rbpj1- 1e-7 -1.832e+01 0.0000 561.0 4.45% 1292.6 3.49%
Bav.- AA Cl\ ChIPSeq(GSE47459)/Homer
91 A AA STAT6(Stat)/CD4-Stat6-ChlIP- 1e-7 -1.811e+01 | 0.0000 436.0 3.46% 971.2 2.62%
Seq(GSE22104)/Homer
P A
92 A X A A STATS5(Stat)/mCD4+-Stat5-ChlP- 1e-7 -1.795e+01 | 0.0000 314.0 2.49% 664.3 1.80%
& < Seq(GSE12346)/Homer

93 Maz(Zf)/HepG2-Maz-ChlP- 1e-7 1718401 | 0.0000 3623.0 28.72% 9832.8 26.58%
Al Seq(GSE31477)/Homer
MANAEE XANI
94 TCQ KLF10(Zf)/HEK293-KLF10.GFP- 1e-7 -1.706e+01 0.0000 1295.0 10.26% 3282.9 8.87%
- ChIPSeq(GSE58341)/Homer
GSa
95 CA Tcf3(HMG)/mES-Tcf3-ChlP- 1e-7 -1.689e+01 | 0.0000 202.0 1.60% 397.1 1.07%
T Q Seq(GSE11724)/Homer

96 CAg ﬂgg@ A A 9 Stat3+il21(Stat)/CD4-Stat3-ChlIP- 1e-7 -1.668¢+01 | 0.0000 871.0 6.90% 2134.2 5.77%
IV XY A éA Seq(GSE19198)/Homer
97 AA TA Six2(Homeobox)/NephronProgenito 1e-6 -1.560e+01 0.0000 861.0 6.82% 2122.0 5.74%
T X X o r-Six2-ChIPSeq(GSE39837)/Homer
2 LA
98 A A OCT:OCT-short(POU,Homeobox) 16-6 1.557¢+01 | 0.0000 394.0 3.12% 886.8 2.40%
AT I /NPC-OCT6-ChlIP-Seq(GSE43916)
= /Homer

99 I Foxo3(Forkhead)/U20S-Foxo3- 1e-6 -1.488e+01 0.0000 477.0 3.78% 1108.3 3.00%
ChIP-Seq(EMTAB-2701)/Homer
100 QQ Sox10(HMG)/SciaticNerve-Sox3- 1e-6 -1.434e+01 0.0000 1408.0 11.16% 3642.8 9.85%
A AX ChIPSeq(GSE35132)/Homer

Appendix table S2. HOMER de novo motif analysis on all ZEB1 peaks.

The three top enriched DNA-binding motifs identified by HOMER de novo motif analysis on 200 bp regions centred on the ZEB1
peak summits. The three identified motifs were compared to all known DNA-binding motifs present in the HOMER motif database
and a similarity score was assigned. The HOMER motif database is maintained as part of the HOMER software and mostly based on
the analysis of public ChIP-seq datasets. The similarity score indicates the percentage of identity between the de novo motif and
individual known motifs.

rank conse?sgrsn;i(z%u;rgiﬁ of the p value bigsaigg background tr:lgzg?p?oo'r:iff;ci:?grngfrzel}g-ts)}éq
with a similarity score >0.9
1 %gg A‘/:: eléié 1e-2194 | 82.5% 38.9% ZEBH1
2 QTT AETQ Agggg 1e-1175| 204% | 33% | L5 KIr Jum AR
3 ,—ArA_,,\, AATT% 1e-317 | 19.6% 7.3% TEAD, TEAD4, TEAD2
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Appendix table S3. HOMER known motif analysis on ZEBlonly peak set.

Table showing the 25 top enriched motifs (out of the HOMER motif database) identified in 200 bp regions centred on the ZEBlonly
peak summits. This database is maintained as part of the HOMER software and mostly based on the analysis of public ChIP-seq
datasets. Motifs were grouped into those assumed to derive from the presence of the ZEB1 (blue), TEAD4 (red) or AP-1 (green)
consensus motifs. Figure 5A shows one representative motif for each group and the rank of the group. To ensure comparability, the
same representative motif versions were chosen as for figure 1A, ZEB1, TEAD4 and AP-1 (in bold).The two motifs of CTCF and its

paralogue BORIS were also grouped together and the group was assigned rank two.

rank motif name/ChlIP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with sites with sequences with sequences with
motif motif motif motif
1 T A ZEB1(Zf)/PDAC-ZEB1-ChIP- 1e-1432 -3.298e+03 0.0000 4692.0 78.69% 12116.9 28.05%
AA Seq(GSE64557)/Homer
< =%=
2 CA CA E2A(bHLH),near_PU.1/Bcell-PU.1- 1e-899 -2.070e+03 | 0.0000 3843.0 64.45% 10769.0 24.93%
et <5 ChIP-Seq(GSE21512)/Homer
A X
3 C Slug(Zf)/Mesoderm-Snai2-ChIP- 1e-329 -7.591e+02 | 0.0000 1788.0 29.98% 4891.6 11.32%
T LG Seq(GSE61475)/Homer
4 Irs"= Ptf1a(bHLH)/Panc1-Ptf1a-ChiP- 1e-316 -7.284e+02 | 0.0000 3621.0 60.72% 15725.5 36.40%
Seq(GSE47459)/Homer
SEEA
5 (K‘ CT Qg HEB(bHLH)/mES-Heb-ChlIP- 1e-305 -7.043e+02 | 0.0000 3248.0 54.47% 13405.2 31.03%
5 = Seq(GSE53233)/Homer
= s e AN
6 A(A‘ E2A(bHLH)/proBcell-E2A-ChlP- 1e-300 -6.914e+02 [ 0.0000 2851.0 47.81% 10999.6 25.46%
A Seq(GSE21978)/Homer
7 CI Ascl (bHLH)/NeuralTubes-Ascl1- 1e-186 -4.296e+02 [ 0.0000 2380.0 39.91% 9918.7 22.96%
A C ChIP-Seq(GSE55840)/Homer
ERAAMWOALRANTR
8 AE A Ac g CTCF(Zf)/CD4+-CTCF-ChIP- 1e-128 -2.967e+02 | 0.0000 431.0 7.23% 758.2 1.76%
T T Seq(Barski_et_al.)/Homer
S S T 4,;éc_ XA
9 A Tbx5(T-box)/HL1-Tbx5.biotin-ChiP- 1e-96 -2.226e+02 | 0.0000 2814.0 47.19% 14709.0 34.05%
Seq(GSE21529)/Homer
= -5 AACITE
10 ?CC BORIS(Zf)/K562-CTCFL-ChIP- 1e-81 -1.867e+02 | 0.0000 663.0 11.12% 2126.6 4.92%
C_AT Q T Seq(GSE32465)/Homer
— L2Caly
1 g NPAS2(bHLH)/Liver-NPAS2-ChIP- 1e-48 -1.109e+02 | 0.0000 1065.0 17.86% 49232 11.40%
Seq(GSE39860)/Homer
12 A A Eomes(T-box)/H9-Eomes-ChlP- 1e-37 -8.526e+01 0.0000 1042.0 17.47% 5097.7 11.80%
ps C A Seq(GSE26097)/Homer
_S < A ST
13 A A MyoG(bHLH)/C2C12-MyoG-ChiP- 1e-27 -6.263e+01 0.0000 1131.0 18.97% 5988.7 13.86%
Seq(GSE36024)/Homer
14 AC g Twist(bHLH)/HMLE-TWIST1-ChIP- 1e-25 -5.951e+01 0.0000 183.0 3.07% 542.4 1.26%
\ A AEE Seq(Chang_et_al)/Homer
15 CCT, A C TEADA(TEA)/Tropoblast-Tead4- 1e-23 -5.376e+01 0.0000 486.0 8.15% 2183.4 5.05%
A T ChIP-Seq(GSE37350)/Homer
16 T, TEAD2(TEA)/Py2T-Tead2-ChIP- 1e-22 -5.087e+01 0.0000 303.0 5.08% 1195.0 2.77%
A Seq(GSE55709)/Homer
17 T T A éé Tbet(T-box)/CD8-Tbet-ChlIP- 1e-20 -4.771e+01 0.0000 535.0 8.97% 2541.2 5.88%
Seq(GSE33802)/Homer
Ar, 2VIVAS o )
18 T, TEAD(TEA)/Fibroblast-PU.1-ChIP- 1e-17 -4.035¢+01 0.0000 276.0 4.63% 1142.2 2.64%
I Seq(Unpublished)/Homer
19 A g Fra1(bZIP)/BT549-Frai-ChiP- 1e-16 -3.829e+01 0.0000 212.0 3.56% 817.1 1.89%
Tﬁ:ic g A Seq(GSE46166)/Homer
O <=
20 A Cc Atf3(bZIP)/GBM-ATF3-ChIP- 1e-16 -3.828e+01 0.0000 251.0 4.21% 1025.0 2.37%
A I—.— Seq(GSE33912)/Homer
21 TA T BATF(bZIP)/Th17-BATF-ChIP- 1e-14 -3.401e+01 0.0000 232.0 3.89% 961.7 2.23%
CT AcT AQ Seq(GSE39756)/Homer
22 A I JunB(bZIP)/DendriticCells-Junb- 1e-14 -3.338e+01 0.0000 211.0 3.54% 853.8 1.98%
ﬁg ChIP-Seq(GSE36099)/Homer
Eon =50 ity
23 A C Tg Fra2(bZIP)/Striatum-Fra2-ChlP- 1e-13 -3.066e+01 0.0000 195.0 3.27% 791.2 1.83%
gic \ e <X Seq(GSE43429)/Homer
24 AT ACTQ TC AP-1(bZIP)/ThioMac-PU.1-ChIP- 1e-12 -2.773e+01 0.0000 262.0 4.39% 1195.7 2.77%
Seq(GSE21512)/Homer
clh =3 <X ol M
25 A X Bach1(bZIP)/K562-Bach1-ChIP- 1e-10 -2.363e+01 0.0000 32.0 0.54% 56.5 0.13%
C Seq(GSE31477)/Homer
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Appendix table S4. HOMER known motif analysis on ZEB1/YAP/JUN peak set.

Table showing the 25 top enriched motifs (out of the HOMER motif database) identified in 200 bp regions centred on the
ZEB1/YAP/JUN peak summits. This database is maintained as part of the HOMER software and mostly based on the analysis of
public ChlP-seq datasets. Motifs were grouped into those assumed to derive from the presence of the ZEB1 (blue), TEAD4 (red) or
AP-1 (green) consensus motifs. Figure 5A shows one representative motif for each group and the rank of the group. To ensure
comparability, the same representative motif versions were chosen as for figure 1A, ZEB1, TEAD4 and AP-1 (in bold). The three
RUNX motifs presentinthe list were also grouped together and the group was assigned rank three.

rank motif name/ChlIP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with sites with sequences with sequences with
motif motif motif motif

1 A g Fra1(bZIP)/BT549-Fra1-ChIP- 1e-613 -1.412e+03 0.0000 896.0 44.96% 2257.7 4.77%
%ﬁ (o] Seq(GSE46166)/Homer
<< | I o B S

2 KA I%g Atf3(bZIP)/GBM-ATF3-ChIP- 16-599 -1.381e+03 | 0.0000 956.0 47.97% 2828.6 5.98%
AL Seq(GSE33912)/Homer

3 TéT A TC AT BATF(bZIP)/Th17-BATF-ChIP- 1e-572 -1.317e+03 0.0000 919.0 46.11% 2717.2 5.75%
Seq(GSE39756)/Homer
AS IYAC < = ]
4 A Ig Fra2(bZIP)/Striatum-Fra2-ChlP- 1e-566 -1.304e+03 | 0.0000 831.0 41.70% 2064.6 4.37%
I@ X Seq(GSE43429)/Homer
= <= == =
5 A z JunB(bZIP)/DendriticCells-Junb- 1e-561 -1.294e+03 | 0.0000 865.0 43.40% 2350.9 4.97%
ig.:,_ VAGIWAS ChIP-Seq(GSE36099)/Homer
6 AT ACTQATC AP-1(bZIP)/ThioMac-PU.1-ChiP- 1e-557 -1.284e+03 | 0.0000 975.0 48.92% 3330.5 7.04%
cll =] | =X Seq(GSE21512)/Homer
7 AA'[ A IQ Tq;C Fosl2(bZIP)/3T3L1-Fosl2-ChiP- 1e-474 -1.092e+03 0.0000 659.0 33.07% 1416.6 3.00%
< ETQA S AL Seq(GSE56872)/Homer
8 GQ AT ACTC AI%% Jun-AP1(bZIP)/K562-cJun-ChIP- 1e-413 -9.514e+02 | 0.0000 543.0 27.25% 1020.7 2.16%
Seq(GSE31477)/Homer
x£s G CAT q( )
9 CCT, A TEAD4(TEA)/Tropoblast-Tead4- 1e-357 -8.231e+02 | 0.0000 874.0 43.85% 4395.9 9.30%
KSAUURA | £ ChlP-Seq(GSE37350)/Homer

10 ggT QQT C TEAD(TEA)/Fibroblast-PU.1-ChiP- 1e-317 -7.311e+02 | 0.0000 744.0 37.33% 3442.0 7.28%
II Seq(Unpublished)/Homer

1 T TEAD2(TEA)/Py2T-Tead2-ChIP- 1e-283 -6.527e+02 | 0.0000 644.0 32.31% 2799.7 5.92%
A Seq(GSE55709)/Homer

i

12 Bach2(bZIP)/OCILy7-Bach2-ChiP- 1e-191 -4.412e+02 | 0.0000 318.0 15.96% 838.9 1.77%
C Seq(GSE44420)/Homer

13 A C NF-E2(bZIP)/K562-NFE2-ChIP- 1e-84 -1.952e+02 | 0.0000 118.0 5.92% 225.6 0.48%
g \~, m Seq(GSE31477)/Homer

14 A T Nrf2(bZIP)/Lymphoblast-Nrf2-ChiP- 1e-70 -1.631e+02 0.0000 101.0 5.07% 201.2 0.43%
Seq(GSE37589)/Homer

15 AAA X Bach1(bZIP)/K562-Bach1-ChiP- 1e-59 -1.366e+02 | 0.0000 87.0 4.37% 182.8 0.39%
(e Seq(GSE31477)/Homer

16 CA MafK(bZIP)/C2C12-MafK-ChIP- 1e-49 -1.149e+02 0.0000 173.0 8.68% 1048.0 2.22%
Q {m) Seq(GSE36030)/Homer
_— PN ——

17 CA A RUNX(Runt)/HPC7-Runx1-ChiP- 1e-43 -1.009e+02 | 0.0000 308.0 15.45% 3065.2 6.48%
= é Seq(GSE22178)/Homer

18 RUNX-AML(Runt)/CD4+-Polll- 1e-38 -8.791e+01 0.0000 300.0 15.05% 3156.7 6.68%
A ChIP-Seq(Barski_et_al.)/Homer

19 gAA A A$$ RUNX2(Runt)/PCa-RUNX2-ChIP- 1e-35 -8.087e+01 | 0.0000 322.0 16.16% 3648.2 7.72%
M ZC Seq(GSE33889)/Homer

20 IA ZEB1(Zf)/PDAC-ZEB1-ChiP- 1e-34 -8.031e+01 0.0000 778.0 39.04% 124226 26.27%
Ac? Seq(GSE64557)/Homer

21 A AA RUNX1(Runt)/Jurkat-RUNX1-ChiP- | 1e-32 -7.473e+01 0.0000 363.0 18.21% 4484.5 9.48%
C Seq(GSE29180)/Homer
AT =
22 :!: CT CTCA MafA(bZIP)/Islet-MafA-ChIP- 1e-27 -6.237e+01 0.0000 301.0 15.10% 3687.7 7.80%
Seq(GSE30298)/Homer
_AT_ Ex al )
23 %T QI A Igg C A A‘|T|'§ MafB(bZIP)/BMM-Mafb-ChIP- 1e-22 -5.250e+01 0.0000 173.0 8.68% 1772.8 3.75%
A
I=A\J | VP Q v ,Izé&: Seq(GSE75722)/Homer
24 § AI R A A AA Bcl6(Zf)/Liver-Bcl6-ChiP- 1e-22 -5.187e+01 0.0000 411.0 20.62% 6001.4 12.69%
Seq(GSE31578)/Homer
CQAS-EI,, I CQT pavinleny o )

25 Ac A ETS1(ETS)/Jurkat-ETS1-ChIP- 1e-21 -4.978e+01 0.0000 355.0 17.81% 5002.5 10.58%
= Seq(GSE17954)/Homer
RS Dl L5
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Appendix table S5. de novo HOMER motif analysis on ZEB1 peak subsets.

DNA sequence motifs identified within ZEB1-only (A) and ZEB1/YAP/JUN peaks (B) by the HOMER de novo motif search algorithm
in 200 bp regions centred on ZEB1 peak summit positions. Motifs matching the ZEB1, TEAD or AP-1 consensus motifs are shown.
Their respective rank in the de novo motif analysis is indicated in column one. The consensus sequences of the identified motifs
were compared to all known DNA-binding motifs in the HOMER motif databse and a similarity score was assigned. The motif with
the highest similarity score and the motif shown in figure 5 are listed (set in parenthesis if different from the one with the highest
similarity score).

A
de novo HOMER motif analysis: ZEB1-only
consensus sequence of the binding best matched motif similarity
rank identified motif p value sites background (motif shown in main figure) score
A A
1 QA TA$2f$ 1e-1498 | 86.0% 34.2% ZEBA1 0.97
7 A AAT I 1e-24 2.5% 1.0% TEAD3(TEADA4) 0.91(0.90)
A <
10 T A TCAA 1e-15 3.4% 1.8% FOS::JUN(AP-1) 0.94(0.89)
B
de novo HOMER motif analysis: ZEB1/YAP/JUN
rank | consensus sequence of the value binding backaround best matched motif similarity
identified motif P sites 9 (motif shown in main figure) score
1 éTIAgTQAlggg 1e-607 | 46.9% 5.5% FRA-1 (AP-1) 0.99 (0.97)
5= %0 A AL T T
C
2 I A ATIE@I 1e-374 36.2% 5.5% TEAD3 (TEAD4) 0.99 (0.98)
[=% 4 o=
3 CAQA TA 1e-82 51.5% 30.7% ZEB1 0.84

Feldker et al.
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Appendix table S6. HOMER known motif analysis on ZEB1 repressed regions (identified by ATAC-seq).

Table showing the 25 top enriched motifs (out of the HOMER motif database) identified in 200 bp regions centred on ZEB1 peak
summits which overlap with genomic regions which are repressed in the presence of ZEB1. This database is maintained as part of
the HOMER software and mostly based on the analysis of public ChIP-seq datasets. Motifs were grouped into those assumed to
derive from the presence of the ZEB1 (blue), TEAD4 (red) or AP-1 (green) consensus motifs. Figure 6A shows one representative
motif for each group and the rank of the group. To ensure comparability, the same representative motif versions were chosen as for
figure 1A, ZEB1, TEAD4 and AP-1 (in bold). The two motifs of CTCF and its paralogue BORIS were also grouped together and the
group was assigned rank three.

rank motif name/ChlP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with sites with sequences with sequences with
motif motif motif motif
1 T A ZEB1(Zf)/PDAC-ZEB1-ChiP- 1e-912 -2.100e+03 | 0.0000 3011.0 78.13% 12717.0 27.89%
AAQ Seq(GSE64557)/Homer
< =%
2 Cé CA E2A(bHLH),near_PU.1/Bcell-PU.1- 1e-554 -1.276e+03 | 0.0000 2440.0 63.31% 11310.9 24.80%
by —.—$ ChIP-Seq(GSE21512)/Homer
A X
3 A A A TQ A (K‘ Fra1(bZB/E1sT54s:1-Fra1-Ch|P- 1e-269 -6.199e+02 0.0000 592.0 15.36% 1134.4 2.49%
SEE | 5P g: ] ITA Seq(GSE46166)/Homer
4 Q AT ACTQ Az JunB(bZIP)/DendriticCells-Junb- 1e-254 -5.853e+02 | 0.0000 584.0 15.15% 1178.6 2.58%
IS lYRAGIVWAS ChIP-Seq(GSE36099)/Homer
5 G A C Ig Fra2(bZIP)/Striatum-Fra2-ChiP- 1e-252 -5.805e+02 | 0.0000 551.0 14.30% 1043.6 2.29%
éic: \ e A Seq(GSE43429)/Homer
6 A I(f‘g Atf3(bZIP)/GBM-ATF3-ChiP- 1e-247 -5.693e+02 | 0.0000 619.0 16.06% 1382.0 3.03%
AL Seq(GSE33912)/Homer
7 Ly AT A Tc AT BATF(bZIP)/Th17-BATF-ChlIP- 1e-247 -5.688e+02 | 0.0000 610.0 15.83% 1340.4 2.94%
A { = Y| c = Seq(GSE39756)/Homer
8 AA'[ IQ ATi? Fosl2(bZIP)/3T3L1-Fosl2-ChIP- 1e-246 -5.681e402 | 0.0000 485.0 12.58% 796.6 1.75%
=l :Ag,\ ACAA Seq(GSE56872)/Homer
9 A Jun-AP1(bZIP)/K562-cJun-ChIP- 1e-226 -5.206e+02 | 0.0000 413.0 10.72% 608.2 1.33%
A
pLws a1 AAT Seq(GSE31477)/Homer
10 AT ACT TC AP-1(bZIP)/ThioMac-PU.1-ChiP- 1e-209 -4.830e+02 | 0.0000 615.0 15.96% 1616.1 3.54%
cll G S § Seq(GSE21512)/Homer
11 ! TS Ptf1a(bHLH)/Panc1-Ptf1a-ChIP- 1e-182 -4.192e+02 | 0.0000 2270.0 58.90% 16425.4 36.02%
Seq(GSE47459)/Homer
S SEEA
12 T HEB(bHLH)/mES-Heb-ChlIP- 1e-172 -3.981e+02 | 0.0000 2004.0 52.00% 13795.3 30.25%
(RCASEC Egg Seq(GSE53233)/Homer
AT T = A
13 (f\C Slug(Zf)/Mesoderm-Snai2-ChiP- 1e-164 3797402 | 0.0000 1049.0 27.22% 5090.1 11.16%
AR Seq(GSE61475)/Homer
14 @g 9 E2A(bHLH)/proBcell-E2A-ChIP- 1e-161 -3.724e402 | 0.0000 1736.0 45.04% 11345.2 24.88%
Seq(GSE21978)/Homer
15 ATA Al A\ | CTCF(Z(/CD4+CTCF-ChiP- 1e-123 -2.853e+02 | 0.0000 325.0 8.43% 743.0 1.63%
—_—— e mlatid —= | Seq(Barski_et_al.)/Homer
g = = _ S = =
16 Bach2(bZIP)/OCILy7-Bach2-ChlP- 1e-118 2.733e+02 | 0.0000 263.0 6.82% 4936 1.08%
-3 Seq(GSE44420)/Homer
17 T CZ Ascli (bHLH)/NeuralTubes-Ascli- 1e-108 -2.487e+02 | 0.0000 1469.0 38.12% 10164.5 22.29%
C
2; ChIP-Seq(GSE55840)/Homer
AALQMIAL AT R
18 Eg? I g BORIS(Zf)/K562-CTCFL-ChIP- 1074 1.707e+02 | 0.0000 451.0 11.70% 2031.3 4.45%
= ._,écc A Seq(GSE32465)/Homer
19 A QA Tbx5(T-box)/HL1-Tbx5.biotin-ChiP- | 1e-62 -1.435e+02 | 0.0000 1861.0 48.29% 16025.7 35.14%
Seq(GSE21529)/Homer
AN ALCSTET
20 CCX C TEADA4(TEA)/Tropoblast-Teadd- 1e-51 1174402 | 0.0000 446.0 11.57% 24231 5.31%
AR T ChIP-Seq(GSE37350)/Homer
21 A C NF-E2(bZIP)/K562-NFE2-ChiP- 1e-48 -1.108e+02 | 0.0000 89.0 2.31% 132.4 0.29%
g - Seq(GSE31477)/Homer
22 A Bach1 (bZIP)/K562-Bach1-ChiP- 1e-47 -1.0946+02 | 0.0000 76.0 1.97% 92.0 0.20%
C Seq(GSE31477)/Homer
23 T TEAD2(TEA)/Py2T-Tead2-ChiP- 1e-41 -9.626e+01 | 0.0000 287.0 7.45% 1372.8 3.01%
Al Seq(GSE55709)/Homer
24 QQT C TEAD(TEA)/Fibroblast-PU.1-ChIP- 1e-40 -9.327e+01 0.0000 286.0 7.42% 1388.5 3.04%
II Seq(Unpublished)/Homer
25 A T Nrf2(bZIP)/Lymphoblast-Nrf2-ChIP- | 1e-38 -8.772e+01 | 0.0000 69.0 1.79% 100.2 0.22%
Seq(GSE37589)/Homer
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Appendix table S7. HOMER known motif analysis on ZEB1 activated regions (identified by ATAC-seq).

Table showing the 25 top enriched motifs (out of the HOMER motif database) identified in 200 bp regions centred on ZEB1 peak
summits which overlap with genomic regions which are activated in the presence of ZEB1. This database is maintained as part of
the HOMER software and mostly based on the analysis of public ChIP-seq datasets. Motifs were grouped into those assumed to
derive from the presence of the ZEB1 (blue), TEAD4 (red) or AP-1 (green) consensus motifs. Figure 6A shows one representative
motif for each group and the rank of the group.To ensure comparability, the same representative motif versions were chosen as for
figure 1A, ZEB1, TEAD4 and AP-1 (in bold).

rank motif name/ChlP-seq dataset/software p-value log g-value # of binding % of binding # of background % of background
p-value (Benjamini) sites with sites with sequences with sequences with
motif motif motif motif
1 AA I?g Att3(bZIP)/GBM-ATF3-ChIP- 1e-316 7.292e+02 | 0.0000 685.0 29.49% 2359.5 5.02%
AL Seq(GSE33912)/Homer
2 A I JunB(bZIP)/DendriticCells-Junb- 1e-310 -7.151e+02 | 0.0000 624.0 26.86% 1933.7 411%
i@ V| ChIP-Seq(GSE36099)/Homer
3 <A T(A‘ Fra1(bZIP)/BT549-Frai-ChiP- 1e-307 -7.080e+02 | 0.0000 617.0 26.56% 1905.2 4.05%
§I =¥ % o Seq(GSE46166)/Homer
4 TA T BATF(bZIP)/Th17-BATF-ChIP- 16-297 -6.851e+02 | 0.0000 652.0 28.07% 2265.4 4.82%
A Lo c = Seq(GSE39756)/Homer
5 A C Ig Fra2(bZIP)/Striatum-Fra2-ChIP- 1e-295 -6.799e+02 | 0.0000 581.0 25.01% 1735.9 3.69%
éic X Seq(GSE43429)/Homer
6 AT ACTC ATC AP-1(bZIP)/ThioMac-PU.1-ChiP- 1e-295 -6.795e+02 | 0.0000 706.0 30.39% 2748.1 5.84%
|l < =X Seq(GSE21512)/Homer
7 AA TqZC Fosl2(bZIP)/3T3L1-Fosl2-ChIP- 1e-254 -5.865e+402 | 0.0000 462.0 19.89% 1204.8 2.56%
ZQ;;, L ‘g,\ ACA A Seq(GSE56872)/Homer
8 A Igg Jun-AP1 (bZIP)/K562-cJun-ChiP- 1e-211 -4.861e+02 | 0.0000 367.0 15.80% 883.5 1.88%
ic G AT Seq(GSE31477)/Homer
9 T C TEAD(TEA)/Fibroblast-PU.1-ChlP- 1e-157 -3.630e+02 | 0.0000 520.0 22.38% 2687.2 5.71%
II Seq(Unpublished)/Homer
10 T C TEADA(TEA)/Tropoblast-Tead4- 1e-145 -3.347e+02 | 0.0000 602.0 25.91% 3794.6 8.07%
RSA T ChiP-Seq(GSE37350)/Homer
11 TA? ZEB1(Zf)/PDAC-ZEB1-ChIP- 1e-129 -2.973e+02 | 0.0000 1239.0 53.34% 13747.8 29.23%
AAQ Seq(GSEB4557)/Homer
C =%
12 T TEAD2(TEA)/Py2T-Tead2-ChIP- fe-121 -2.790e+02 | 0.0000 428.0 18.42% 2310.1 4.91%
Q! Seq(GSE55709)/Homer
13 Bach2(bZIP)/OCILy7-Bach2-ChIP- 1e-113 2.622e+02 | 0.0000 233.0 10.03% 687.7 1.46%
- c Seq(GSE44420)/Homer
14 CA CA E2A(bHLH),near_PU.1/Bcell-PUA- | 1e-64 -1.476e+02 | 0.0000 981.0 42.23% 122132 25.97%
b x I$ ChIP-Seq(GSE21512)/Homer
15 CA A RUNX(Runt)/HPC7-Runx1-ChiP- 1e-52 -1.203e+02 | 0.0000 356.0 15.33% 2966.4 6.31%
=1 é Seq(GSE22178)/Homer
16 A C NF-E2(bZIP)/K562-NFE2-ChiP- 1e-47 -1.104e+02 | 0.0000 82.0 3.53% 187.1 0.40%
g 1 |~ Seq(GSE31477)/Homer
17 AAAX Bach1(bZIP)/K562-Bach1-ChIP- e-47 -1.089e+02 | 0.0000 72.0 3.10% 137.6 0.29%
[=-] Seq(GSE31477)/Homer
18 A T Nrf2(bZIP)/Lymphoblast-Nrf2-ChiP- | 1e-46 -1.076e+02 | 0.0000 74.0 3.19% 150.5 0.32%
A P Seq(GSE37589)/Homer
19 gAA A AAS RUNX2(Runt)/PCa-RUNX2-ChIP- 1e-40 -9.400e+01 | 0.0000 377.0 16.23% 3649.0 7.76%
Im) ICT Seq(GSE33889)/Homer
20 A A AA RUNX1(Runt)/Jurkat-RUNX1-ChiP- | 1e-38 -8.830e+01 | 0.0000 421.0 18.12% 4396.5 9.35%
5 1-9 Seq(GSE29180)/Homer
21 RUNX-AML(Runt)/CD4-+-Polll- 1e-37 -8.568e+01 | 0.0000 337.0 14.51% 322258 6.85%
X A ChlIP-Seq(Barski_et_al.)/Homer
22 AC A ETS1(ETS)\urkat-ETS1-ChIP- 1e-35 -8.1356+01 | 0.0000 463.0 19.93% 5181.0 11.02%
=3 Seq(GSE17954)/Homer
L€ 0 LS
23 AC A A A G ERG(ETS)/VCaP-ERG-ChIP- 1e-31 -7.256e+01 0.0000 632.0 27.21% 8165.5 17.36%
f€1V/a ACE Seq(GSE14097)/Homer
24 CA Fli1(ETS)/CD8-FLI-ChIP- 1e-30 -7.081e+01 | 0.0000 473.0 20.36% 5586.5 11.88%
;9 Seq(GSE20898)/Homer
25 C$A TGET Etv2(ETS)/ES-ER71-ChIP- 1e-30 -6.920e+01 | 0.0000 406.0 17.48% 4569.7 9.72%
s.:ﬁg Seq(GSE59402)/Homer(0.967)
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Appendix table S8. de novo HOMER motif analysis on ZEB1 peaks associated with active or repressed genomic regions.

DNA sequence motifs identified within ZEB1 peaks located in repressed (A) and activated (B) genomic regions by the HOMER de
novo motif search algorithm in 200 bp regions centred on ZEB1 peak summit positions. Motifs matching the ZEB1, TEAD or AP-1
consensus motifs are shown. Their respective rank in the de novo motif analysis is indicated in column one. The consensus
sequences of the identified motifs were compared to all known DNA-binding motifs in the HOMER motif database and a similarity
score was assigned. The motif with the highest similarity score and the motif shown in figure 6 (set in parenthesis if different from
the one with the highest similarity score) are listed.

A

de novo HOMER motif analysis: ATACseq - ZEB1 repressed

rank | consensus sequence of the value binding backaround best matched motif similarity
identified motif P sites g (motif shown in main figure) score
1 CA TAEC 1e-974 87.0% 35.0% ZEBA1 0.96
b4 AT
A
2 éT A%TQATEQZ 1e-265 14.4% 2.2% FRA-1 (AP-1) 0.99 (0.96)
4 A AAT g 1e-58 6.7% 21% TEAD3 (TEAD4) 0.95 (0.93)
de novo HOMER motif analysis: ATACseq - ZEB1 activated
consensus sequence of the binding best matched motif similarity
rank . e ) p value . background . ; e
identified motif sites (motif shown in main figure) score
SIGASTCAXX
1 1e-326 29.1% 4.7% cJUN (AP-1 0.99 (0.98
222 | VAS 1VAL (AP (098
C
2 AQA TAAX 1e-196 80.3% 50.3% ZEBA1 0.93
P =
3 _IA_ AATTE 1e-192 34.5% 11.2% TEAD4 0.97
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Appendix table S9. ZEB1/YAP/JUN activated target genes positively correlate with ZEB1 expression in breast cancer cell lines.

Spearman’s rank correlation of mMRNA expression between ZEB1 and the top 23 ZEB1/YAP/JUN activated target genes as well as
four representative ZEB1-only repressed target genes in all CCLE breast cancer cell lines. The activated targets are all genes which
had overlapping ZEB1, YAP and JUN peaks in their promoter region and a log fold change (logFC) <-2in ZEB1 knock-down compared
to control MDA-MB-231 cells in our microarray analysis, thus they are strongly activated in the presence of ZEB1. Known epithelial
genes were chosen as repressed targets.

gene set gene spearman’s rank correlation p-value significance

1 ZEB1/YAP/JUN activated NRP1 0.59 1.41E-06 o
2 ZEB1/YAP/JUN activated | CTGF 0.53 2.26E-05 i
3 ZEB1/YAP/JUN activated | THBS1 0.44 7.27E-04 **
4 ZEB1/YAP/JUN activated | CYR61 0.59 1.46E-06 e
5 ZEB1/YAP/JUN activated MAP1B 0.75 3.95E-11 i
6 ZEB1/YAP/JUN activated | ADAMTS6 0.76 1.28E-11 i
7 ZEB1/YAP/JUN activated | TGFBI 0.65 6.42E-08 b
8 ZEB1/YAP/JUN activated | ANKRD1 0.55 1.19E-05 i
9 ZEB1/YAP/JUN activated FRMD6 0.71 1.12E-09 e
10 | ZEB1/YAP/JUN activated LATS2 0.47 2.71E-04 **
11 | ZEB1/YAP/JUN activated | CSF2 0.47 2.85E-04 **
12 | ZEB1/YAP/JUN activated RHOBTB3 0.20 1.47E-01

13 | ZEB1/YAP/JUN activated EDN1 -0.05 7.25E-01

14 | ZEB1/YAP/JUN activated | S100A10 0.36 6.99E-03 *
15 | ZEB1/YAP/JUN activated | CAP2 0.01 9.13E-01

16 | ZEB1/YAP/JUN activated | TRIM34 -0.14 2.91E-01

17 | ZEB1/YAP/JUN activated | SLC20A1 0.37 5.64E-03 **
18 | ZEB1/YAP/JUN activated | ARHGAP24 0.36 5.68E-03 **
19 | ZEB1/YAP/JUN activated | SAMD4A 0.56 8.54E-06 e
20 | ZEB1/YAP/JUN activated LRRC8A 0.37 4.75E-03 b
21 | ZEB1/YAP/JUN activated PTPN14 0.56 6.43E-06 b
22 | ZEB1/YAP/JUN activated | AJUBA 0.22 9.88E-02

23 | ZEB1/YAP/JUN activated EHD1 0.08 5.57E-01

24 | ZEB1-only repressed CDHA1 -0.43 9.58E-04 i
25 | ZEB1-only repressed LLGL2 -0.67 1.50E-08 i
26 | ZEB1-only repressed CLDN7 -0.56 6.17E-06 e
27 | ZEB1-only repressed CLDN3 -0.71 1.12E-09 e
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Appendix table S10. ZEB1/YAP/JUN activated target genes positively correlate with ZEB1 expression in human breast cancer
tumours.

Spearman’s rank correlation of mMRNA expression between ZEB1 and the top 23 ZEB1/YAP/JUN activated target genes as well as
four representative ZEB1-only repressed target genes in 188 breast cancer patient samples (GSE18229) . The activated targets are
allgenes which have overlapping ZEB1, YAP and JUN peaks in their promoter region and a log fold change (logFC) <-2in ZEB1 knock-
down compared to control MDA-MB-231 cells in our microarray analysis, thus they are strongly activated in the presence of ZEB1.
Known epithelial genes were chosen as repressed targets.

gene set gene Spearman’s rank correlation | p-value significance
1 ZEB1/YAP/JUN activated | NRP1 0.34 2.27E-06 e
2 ZEB1/YAP/JUN activated | CTGF 0.42 1.34E-09 e
3 ZEB1/YAP/JUN activated | THBS1 0.31 1.42E-05 e
4 ZEB1/YAP/JUN activated | CYR61 0.44 3.53E-10 o
5 ZEB1/YAP/JUN activated | MAP1B 0.38 6.22E-08 e
6 ZEB1/YAP/JUN activated | ADAMTS6 0.35 1.18E-06 e
7 ZEB1/YAP/JUN activated | TGFBI 0.33 4.94E-06 o
8 ZEB1/YAP/JUN activated | ANKRD1 -0.07 3.12E-01
9 ZEB1/YAP/JUN activated | FRMD6 0.51 4.12E-14 i
10 | ZEB1/YAP/JUN activated | LATS2 0.62 2.43E-21 i
11 | ZEB1/YAP/JUN activated | CSF2 -0.14 4.87E-02 *
12 | ZEB1/YAP/JUN activated | RHOBTB3 0.20 6.26E-03 *
13 | ZEB1/YAP/JUN activated | EDN1 0.13 8.66E-02
14 | ZEB1/YAP/JUN activated | S100A10 0.23 1.57E-03 *
15 | ZEB1/YAP/JUN activated | CAP2 0.09 2.18E-01
16 | ZEB1/YAP/JUN activated | TRIM34 0.26 2.95E-04 **
17 | ZEB1/YAP/JUN activated | SLC20A1 0.17 2.35E-02 *
18 | ZEB1/YAP/JUN activated | ARHGAP24 0.39 2.86E-08 o
19 | ZEB1/YAP/JUN activated | SAMD4A no probe in array
20 | ZEB1/YAP/JUN activated | LRRC8A 0.23 1.79E-03 *
21 | ZEB1/YAP/JUN activated | PTPN14 -0.09 2.49E-01
22 | ZEB1/YAP/JUN activated | AJUBA 0.15 4.43E-02 *
23 | ZEB1/YAP/JUN activated | EHD1 0.00 9.83E-01
24 | ZEB1-only repressed CDH1 -0.22 2.71E-03 *
25 | ZEB1-only repressed LLGL2 -0.14 5.74E-02
26 | ZEB1-only repressed CLDN7 -0.35 1.21E-06 e
27 | ZEB1-only repressed CLDN3 -0.29 6.11E-05 e
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Appendix table S11. Oligonucleotides used for cloning.

Restriction enzyme sites are underlined.

name

sequence (5' - 3')

hJUN-FLAG_fw

ATAATGAATTCATGACTGCAAAGATGGAAACGAC

hJUN-FLAG_rev

ATAATTCTAGATTACTTGTCGTCATCGTCTTTGTAGTCAAATGTTTGCAACTGCTGCGTTAGC

hFOSL1-FLAG_fw

ATAATGAATTCATGTTCCGAGACTTCGGGGAACC

hFOSL1-FLAG_rev

ATAATTICTAGATTACTTGTCGTCATCGTCTTTGTAGTCCAAAGCGAGGAGGGTTGGAGAGCC

hDOCK9_enh_fw

ATAATCTCGAGATGGGTGGCACCTGCACAATG

hDOCK9_enh_rev

ATAATAAGCTTTTAGTGTTTGTTGAGTCAATGAATC

hANKRD1_prom-425_fw

ATAATCTCGAGAGTGCATTACTGAATGCTTTCA

hANKRD1_prom+120_rev

ATAATAAGCTTCCGAAGTAACACTCCCACCC

hANKRD1_prom+73_rev

ATAATAAGCTTGAATTTTCATTCCAGACTCA

hANKRD1_prom_mutZbox_fw

GTCTGGAATGAAAATTTACCCGCCTCTGAGTTGGCTCC

hANKRD1_prom_mutZvox_rev

GGAGCCAACTCAGAGGCGGGTAAATTTTCATTCCAGAC

Appendix table $12. Oligonucleotides used as EMSA probes.

DNA-oligonucleotides were used as double-stranded probes.

name

sequence (5'-3')

hLLGL2_E2/3_s

CTGCGTCCAGGTGCGCGCAGGTGAGGCCGG

hLLGL2_E2/3_as

CCGGCCTCACCTGCGCGCACCTGGACGCAG

hANKRD1_AP1_s

CATTTCTTCCTGATTCACATATTC

hANKRD1_AP1_as

GAATATGTGAATCAGGAAGAAATG

hANKRD1_MCAT_s

GATGACTTGCATTGCTGAGCGATGTG

hANKRD1_MCAT_as

CACATCGCTCAGCAATGCAAGTCATC
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Appendix table $13. Oligonucleotides used for qPCR.

name sense (5' - 3') anti-sense (5' - 3')
hGAPDH agccacatcgctcagacac gcccaatacgaccaaatcc
hZEB1 aactgctgggaggatgacac tcctgcettcatctgectga
hYAP1 atcccagcacagcaaattct tggattttgagtcccaccat
hFOSL1 gggcatgttccgagacttc tggcaccaggtggaactt
hCDH1 ttgacgccgagagctacac gtcgaccggtgcaatctt
hANKRD1 cagtggaaaagcgagaaaca tttcaagctttgatctttgttctagt
hCTGF cctgcaggctagagaagcag tggagattttgggagtacgg
hTHBS1 caatgccacagttcctgatg tggagaccagccatcgtc
hCYR61 aagaaacccggatttgtgag gctgcatttcttgeccttt
hTGFBI cgagtgctgtcctggatatg cccagggtctcgtaaaggtt
hNRP1 taccctgagaatgggtggac cgtgacaaagcgcagaag
hEDN1 tctetgetgtttgtggcettg gagctcagcgcctaagactg
hS100A10 aaggagttccctggatttttg cactggtccaggtccttcat
hMAP1B attcctgggcaaactggtct aaacgtcacttcggtgatga
hEDH1 caacgctttcctcaacaggt gtcgatgatgctgatgctgt
hDOCK9 gacgaggaggtcgacaaaga ttggtgatcccacccttct
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