Sample ID Concentration (ng/uL) RNA Quality Number (RQN)
WTLF1 63.6 8.5
WT LF 2 56.5 10
WTHF 1 43.5 9
WT HF 2 £3.5 0.1
Apc Min/+ LF 1 58.3 9.6
Apc Min/+ LF 2 62.6 9.5
Apc Min/+ HF 1 54.3 9.5
Apc Min/+ HF 2 53.7 10

Supplementary Figure 1. RNA sample isolated from intestinal epithelia used for RNA-SEQ.
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Supplementary Figure 2. Total number of DEGs identified in comparison between WT and Apc™*genotypes (FDR
Q-value < 0.05)



WT HF vs LF

Gene VELCount log2(AVG VEL FC]
Cypda3l 1 1.8251
Glyat 1 1.4384
Scd1l 6 2.6448
Cypdald 4 23222
Cyplal 2 1.2781
Acotl a 2.0103
Mel 2 28414
H2-Q10 1 22635
Tubb2a 2 0.9836
slc6a3 1 15936
Mifsd7c 6 14547
Acach 2 1.5494
Synm 2 1.6349
Cntnapl 1 26771
Tmasfa 6 1.4684
Tef23 1 13154
Lamb3 6 15426
Hmges2 5 19713
Rab30 1 1.1868
Slc22a3 2 15280
Pmml 1 0.9160
Matn2 1 1.5967
Dgkh 2 11636
Acaalb 1 13021
Insigl 1 1.3899
Scd2 3 12276
Pdgfrb 1 1.1956
Paqr7 1 1.2031
Aap3 1 1.0151
Gsta3 1 0.9468
Acot2 1 2.0147
Acsi3 3 1.1496
Utp1ab 1 0.8552
Slc28a1 1 0.8674
Akric19 1 0.9547
Plscrd 7 1.4981
Ugt2bs 1 1.0938
Hsd3b3 2 11464
1190002N15Rik 3 14178
Mfsd2a 3 12612
Marcl 1 0.7392
Ltcds 1 0.7311
Sle16a12 1 2.5955
Pdka 3 15091
Retsat 2 14744
Aldhlal a 1.2756
Srebfl 2 0.9573
Por a 12158
Susd2 1 1.0966
cd36 4 23180
Regn 2 13124
Angptia 1 11914
Csfir 4 12424
Mgstl 1 0.9078
Mgl a 17453
Celfs 1 0.8286
Ces1f a 11727
Plin2 3 11343
Ahcy 3 1.5493
Acotd 2 2.0505
Ncehl 4 1.4832
Aadac 1 1.1431
Hsd17bd. 2 1.6749
Hsdl2 1 19612
Sle27a2 1 0.9780
Gpam 1 1.6149
Cedc114 1 09502
Acaal 3 13198
Ces2b 5 1.4227
Mcm2 1 18104
Mfge8 2 1.0856
Gramda 2 12645
Pkl 2 14513
Agp7 1 1.0151
Vkorelll 4 1.9078
Scarb2 1 12717

log

2(RNA FC]

Gene
Scdl
Cypaal0

Cntnapl
Kmo
Thsda
Spryd
Aldhlal
Tmasfa
Bhox1

Mem2
Nkainl
Aldh3a2
Lipg
Paqr?
Acsl3
Hsd17b4
Sic16a12
Ddah1
Plekho2
sic25a33
Actal
Sle5a3
Hsdi2
Aadac
Acotd
Adh1
Ahcy
Gramda
Scd2

Cedc114
Hsd17b13
Banp
Phidal
Ppara
Insigl
Acaaz
Celfs
Shmt2
Fasn

1700037H04Rik
Ephb2
slcozbl
Vkorcll1
Pkl
Thnsi2
slc25a20
Rhbdd2
Coti1
Gush
Def8

Apc Min/+ HF vs LF

VEL Count |0g2(AVG VELFC) log2(RNA FC|
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3.1892
1.8109
1.6929
1.6440
2.0985
1.4165
2.0132
22074
1.1532
1.6563
1.3018
1.7167
0.9961
1.8274
1.1385
1.9068
1.3871
1.2208
2.3542
1.0714
0.9197
1.6754
1.6686
1.6357
0.8254
1.2405
1.0928
17235
1.1285
0.8785
1.0132
1.7182
1.0463
1.0112
1.4245
1.6612
0.9525.
0.7843
1.6999
1.6582
1.1095
1.8665
1.3454
0.8796
1.7317
1.1770
0.9332
1.0020
0.9354
1.4722
1.7581
2.0604
1.7004
0.9954
2.3561
1.8640
1.0397
1.2405
1.5514
2.2866
1.3409
1.0131
1.2735
1.0500
1.3764
1.9266
0.9440
1.6020
1.0112
1.6064
1.7378
1.1045
1.1396
1.3605
1.6517
1.1182
0.9545
0.9880
0.9948
1.1587
1.4053
0.1923
0.7290
1.4400
1.2183
1.3273
1.0297
1.8697
1.2749
1.8145
1.0760
1.5983
1.0095
1.7797
0.9735
1.6582
1.0701
1.5983
1.1370

5.2691
47891
4.6354
4.6244
4.5879
4.2186
4.1061
4.0611
3.8486
3.4020
33538
3.1785
3.0833
3.0752
3.0669
3.0498
3.0112
2.9849
2.9828
2.9568
2.9426
29278
2.9060
2.8582
2.8180
2.8121
2.7874
26315
2.6271
2.4580
2.4530
2.2102
2.1293
2.0662
2.0556
2.0370
2.0050
1.9992
1.9845
1.9753
1.9239
1.9165
1.9060
1.9012
1.8828
1.8817
1.8744
1.8160
1.8033
17734
17717
1.7503
1.7489
17254
1.7158
1.6979
1.6947
1.6913
1.6465
1.6337
1.6150
1.5628
1.5582
1.5551
1.5539
1.5441
1.5346
1.4979
1.4937
1.4933
1.4859
1.4856
1.4429
1.4305
1.4294
1.4267
1.3810
1.3583
13421
1.3358
13218
13193
1.3031
1.2994
1.2898
1.2647
12341
1.2323
1.2008
1.1950
1.1628
1.1495
11372
1.1282
11276
1.1230
1.0839
1.0761

‘WT HF vs LF

Gene VELCount  |og2{AVG VEL F(]
Pml 1 -1.0372
Gprin3 1 -1.0630
Fzd7 2 -1.4557
Trim36 1 -1.1265
Elmol 1 -1.1089
Slc52a3 1 -0.9582
4930402H24Rik 3 -0.9335
Ppargcla 1 -0.8366
Ifitl 1 -0.9511
Rnf186 2 -1.5875
AplpL T 1.0261
Psmb8 1 -0.8169
Ciita 1 -1.6888
Trim30a 1 -1.0093
Smpdi3b 1 -1.0960
Mtus2 1 -1.0355
Cpne2 2 -1.5168
Sydel 1 -0.8098
Neurllb 1 -0.8511
Ifit1bll 2 -0.9552
0Oas3 1 -1.1605
Bmf i -1.0047
Ift22 2 -1.4320
Upp1 3 11952
Sifn5 1 -1.5570
Socs3 1 -1.5218
Caspd z -1.0714
Hercé 1 -0.9801
Tifa 1 -1.2468
Npl 2 -1.1851
Alpkl 1 -1.4762
B3galt5 2 -1.5709
Aldhdal 2 -1.3513
Gm5431 2 -1.1705
Beol 2 -1.5132
Sifn2 1 -1.0332
Barx2 L] -1.6059
Nos2 1 -1.9492
Ubd 1 -2.1216

log2(RNA FC
-1.0671
-1.0817
-1.1269
-1.1296
-1.1430
-1.1479
-1.2438
-1.2632
-1.3006
-1.3061
-1.3517
-1.4555
-1.4635
-1.4665

-2.6197
-2.7558
-3.0138
-3.4121
-3.7120
-4.3912

Gene
Trim12e
Diol
Slc52a3
Camk2nl
Akrlb7
Slc9a3
Aplpl
Foxal
Ift22
Cpne2
Setbpl
Spats2|
Arntl
Apol9b
Trim12a
Dock3
Uppl
Lama3
Pdx1
Tnfsf13b
Mtus2

Car2
Apoll0a
Fam189a2
Herct
AA467197
Sifns
Slc40al
s100g
Akp3
Gm5431
Trpvé
Ifit1bl1
Bcol

Apc Min/+ HF vs LF

VEL Count  log2(AVG VEL FC|

1
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-1.0005
-0.9621
-1.2808
-1.1773
-1.0261
-0.8392
-0.9051
-1.2632
-1.4658
-1.0225
-0.8823
-1.1516
-1.0672
-1.0097
-1.0005
-1.0091
-1.2993
-0.8955
-1.6288
-1.1127
-1.1643

-1.3009
-1.2991

log2(RNA FC]
-1.1353
-1.2214
-1.2678
-1.2690
-1.2758
-1.3062
-1.3438
-1.4454
-1.5382
-1.6347
-1.6502
-16772
-1.7292
-1.7670
-1.8376
-1.8429
-1.8682
-1,8807

Supplementary Figure 3. (A) Upregulated genes predicted to be associated with gained H3K27ac and (B)
downregulated genes predicted to be associated with lost H3K27ac were identified when comparing HFD and LFD for

both genotypes.




WT HF vs LF Apc Min HF vs LF

Gene |Chromosome|log2(FC)| Gene |Chromosome| Log2(FC)
AF366264 8 0.957246 |AF366264 8 1.130094
Axin2 11 1.262206| Axin2 11 1.973693
Camk2g 14 1.27222 | Camk2b 11 0.993982
Ccndl 7 0.962548| Camk2g 14 1.64773
Ctbp2 7 0.897299| Ctbp2 7 2.200558
1.951858| Ctbp3 7 1.541006

Dkk4 8 1.224642| Ctbpd 7 0.788489
Fzd2 11 1.549727| Ctnnbl 9 1.378863
Jun 4 1.438616| Dkk4 8 1.440516
Lrp5 19 1.183137 Fzd2 11 1.557902
Lrp6 6 1.092265 Jul 4 1.224063
Myc 15 1.281227 Jun 4 1.540921
Nfatcl 18 1.381062 Lrp5 19 0.900883
Nfatc2 2 1.374678 Myc 15 1.229607
Nfatc3 8 0.870843| Nfatcl 18 1.212435
Plcb1 2 1.808879| Nfatcl 18 1.424671
Plcb4 2 1.808879| Nfatc2 2 1.230217
Rbx1 15 1.926345| Nfatc3 8 0.935368
1.20083 Plcb1 2 2.586879

Ror2 13 1.091875| Plch2 2 1.14806
1.032132| Plcb4 2 2.586879

Rspol 4 1.216613( Rorl 4 1.413505
Ryk 9 1.191162 Ror2 13 1.426124
0.731683 0.984884

Siahla 8 0.730792 1.835295

Rspol 4

0.681032 1.376297

1.549353| Siahla 8 0.876798

Thllxrl 3 1.341887| Tbllxrl 3 1.344234
0.949417| Thlixr2 3 1.071013

Wnt3 11 1.121668| Tcf712 19 0.83646
3.367555| Wwifl 10 0.911754

WniSh 19 2.365746| Wnt3 1L 0.913675
2.329874| Wnt7b 15 1.158716
2.319161 ]

Camk2a 18 -1.43404 Wni8b 19 2.53149?1.
Cull 6 -1.06219 2.897042
Fzd1 5 -1.30584 3.471081 |
F2d7 1 -1.09343 | Wnt9b i 53l 0.913675
-1.94061 | Crebbp 16 -0.94913

Mapk10 5 -1.0089 Fzd7 1 =1.21389
Ruvbll 6 -1.05596 | Map3k7 4 -1.40045
Ppard 17 -0.82339

Thlixr3 3 =1:28335

Supplementary Figure 4. Identified VELs predicted to be associated with genes involved in the KEGG Pathway “Wnt
Signaling Pathway”
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WT HF vs LF Gained VELs

Rank | P-value | % of Targets | % of Backgrounds Best Match/Details
1 1.00E-89 59.69% 32.43% Nr2{6/MA0677.1/Jaspar(0.971)
Fos(bZIP)/ TSC-Fos-ChIP-
- 20 279 0
2 1.00E-18 29.27% 18.91% Seq(GSE110950)/Homer(0.877)
3 1.00E-16 10.57% 4.89% TEF/MA0843.1/Jaspar(0.746)
HNF Ib(Homeobox)/PDAC-HNF1B-
o 250 4RQ0
N L= e Relhel ChIP-Seq(GSE64557)/Homer(0.893)
5 1.00E-13 3441% 25.23% HNF4G/MAO0484.2/Jaspar(0.791)
6 1.00E-12 33.87% 24.99% HNF4G/MA0484.2/JTaspar(0.827)
Apc/* HF vs LF Gained VELs
Rank | P-value | % of Targets | % of Backgrounds Best Match/Details
PPARa(NR).DR1/Liver-Ppara-ChIP-
A % 71%
= 100897 3678% L17L% Seq(GSE47954)/Homer(0.953)
HNF 1b(Homeobox) PDAC-HNF 1B-
= o, 0,
Z LOGEAT e #:15% ChIP-Seq(GSE64557)/Homer(0.820)
3 1.00E-14 1.71% 0.12% HOXA13/MA0650.2/Tagpar(0.773)
JTunB(bZIP)/DendriticCells-Tunb-ChIP-
i 00 2 A 00
N PN R SRR Seq(GSE36099)/Homer(0.957)
5 1.00E-12 6.82% 2.65% HOXD3/MA0912.2/Taspar(0.769)
WT HF vs LF Lost VELs
Rank | P-value | % of Targets | % of Backgrounds Best Match/Details
ELF3(ETS)/PDAC-ELF3-ChIP-
1 . - 700 25.82%
LO0R1S 48709 SBR% Seq(GSE64557)/Homer(0.958)
Apc/* HF vs LF Gained VELs
Rank | P-value | % of Targets | % of Backgrounds Best Match/Details
ISRE(IRF)/ThioMac-LPS-
1 1.00E-28 17.03% 2.92% g
i # Expression(GSE23622)/Homer(0.960)
ELF3(ETS)/PDAC-ELF3-ChIP-
-2 o, 4 0
) b e i Seq(GSEG64557)/Homer(0.960)

Supplementary Figure 5. Notable de novo motifs were identified from the VELs using HOMER analysis. The
percentage of target sequences as well as the percentage of background sequences containing the motif was noted.
Known motif that most closely matches the de novo motifs are also noted.




Log2(Fold-Change)

Locus
chr9: 86593210-086594683
chr19: 44489642-44492211
chrl9: 44480332-44483612
chrd: 115176360-115178539
chr5: 17382694-17383654
chr5: 17385604-17387914
chr19: 44501866-44503173

chrd: 115185859-115188695 | 2.263902491
chr5: 17315839-17317427 2.073964175
chr4: 115190229-115192416 2.051807598
chr5: 114592757-114596921 1.999563769
chra: 94733979-94736057 1.438615901
chr19: 44367741-44370983 1.306706028

chr15: 61728278-61730622
chril: 108816516-108818471

1.281227212
1.262205576

WT VELs
Q-value
4.50E-21
1.70E-23
5.72E-29
1.55E-11
5.27E-11
1.25E-13
1.72E-05
5.01E-17
0.00014189
3.35E-09
7.38E-19
7.63E-06
0.000665067
0.008045716
0.019059714

-Log(Q)
20.35
22.77
28.24
10.81
10.28
12.90
4.76
16.30
3.85
8.48
18.13
5.12
3.18
2.09
1.72

Genes
Me1 (-4000)
Wnit8b (-77035), Scd1 (-8728)
Scd1 (+227)

Cyp4al0 (-13419), Cyp4als (-8703)
Gnat3 (-85265), Cd36 (-27564)
Gnat3 (-81680), Cd36 (-31149)
Wnit8b (-65442), Scd1 (-20321)

Cyp4al0 (-3592)
Cd36 (+38977), Sema3c (+236534)
Cyp4al0 (+454)
Acacb (-1705)

Fgay (-489180), Jun (-16105)
Scd4 (-38220), Scd2 (+1196)
Albg (-976625), Myc (-87496)
Axin2 (+35831), E030025P04Rik (+188189)

Locus
chri9: 44480332-44483612
chri9: 44489642-44492211
chr19: 44504425-44506311
chr19: 44501866-44503173
chr9: 86593210-86594683
chr5:17382694-17383654 |
chrd: 115225498-115225939

Log2(Fold-Change)

chr5: 114592757-114596921 .098515026
chril: 108816516-108818471 1.973692953
chréd: 115185859-115188695 1.79929721
chr4: 94733979-94736057 1.540920907
chrl1: 120691508-120696082 1.261634714
chrl5: 61728278-61730622 1.229606782
chrd: 94742053-94743449 1.224062698
chr19: 44340446-44342794 1.104469296

Apc Min/+ VELs

Q-value
1.68E-41
1.21E-31
4.20E-15
3.93E-08
4.34E-12
1.10E-07

0.003806215
1.28E-20
1.42E-05
1.85E-10
1.12E-06

0.001850552

0.014500981

0.0259967415

0.004176435

-Log(Q)
40.78
30.92
14.38

7.41
11.36
6.96
2.42
19.89
4.85
9.73
5.95
2.73
1.84
1.52
2.38

Genes
Scdl (+227)

Wnt8b (-77035), Scdl (-8728)
Wnt8b (-62594), 5cd1 (-23169)
Wnt8b (-65442), 5cd1 (-20321)

Me1 (-4000)

Gnat3 (-85265), Cd36 (-27564)
Cyp4a31 (-10584), Cyp4al0 (+34850)
Acach (-1705)

Axin2 (+35831), E030025P04Rik (+188189)
Cyp4al0 (-3592)

Fggy (-489180), Jun (-16105)
Fasn (-8303), Ccdc57 (+100391)
Albg (-976625), Myc (-87496)
Fegy (-481447), Jun (-23838)
Scd2 (-26546), 5cd3 (+63858)

Supplementary Figure 6. Top fifteen significant VELs with the highest H3K27ac activity fold-change between HFD
and LFD for WT and 4pc”™* mice. Genes located near the VELs were identified with their relative distance shown.




WT DEGs
Gene Locus Log2(Fold-Change) Q-value -Log(Q)
Scdl chr19: 44468939-44482199 0.004937 2.306511
Cyp4all chr4: 115190891-115206254 | 0.004937 2.306511
Mel chr9: 86474969-86595286 4.09577 0.004937 2.306511

Acach chr5: 114615526-114700767 3.2807 0.004937 2.306511
Lamb3 chr1: 195128187-195170072 3.00596 0.004937 2.306511
Pdgfra chr5: 75548315-75584229 2.51629 0.004937 2.306511
Pdgfrb chr18: 61204803-61244721 2.35033 0.004937 2.306511
Gsta3 chrl: 21230665-21255656 2.18186 0.004937 2.306511
Col6a2 chr10: 76058500-76086149 1.99458 0.036739 1.43487
Cd36 chr5: 17287507-17394777 1.62109 0.004937 2.306511
Mgstl chr6: 138089057-138105273 1.52966 0.004937 2.306511
H2-T23 chr17: 36131448-36175119 -1.21923 0.02162 1.665152
H2-DMa chrl7: 34259776-34276046 -2.18605 0.004937 2.306511
H2-Ab1 chrl?7: 34400171-34406363 -2.3784 0.004937 2.306511
H2-DMb1 chr17: 34290135-34297174 -2.82595 0.012603 1.899512
Apc Min/+ DEGs

Gene Locus Log2(Fold-Change) Q-value -Log(Q)
Scdl chr19:44468939-44482199 0.004937 2.306511
Cyp4al0 chr4:115190891-115206254 | 0.004937 2.306511
Acach chr5:114615526-114700767 4.62441 0.004937 2.306511
Mel chr9:86474969-86595286 4.10613 0.004937 2.306511
Lamb3 chr1:195128187-195170072 3.04979 0.004937 2.306511
Colla2 chr6:4455696-4491543 2.18197 0.004937 2.306511
Collal chr11:94797583-94813170 2.08095 0.004937 2.306511
Mgstl chr6:138089057-138105273 2.03698 0.0049837 2.306511
Pdgfra chr5:75548315-75594229 1.84919 0.04712 1.326797
Cd36 chr5:17287507-17394777 1.77168 0.004937 2.306511
Gstm3 chr3:107766613-107772092 1.60158 0.004937 2.306511
H2-DMa chr17:34259776-34276046 -2.31638 0.004937 2.306511
H2-Aa chr17:34419695-34424716 -3.04097 0.004937 2.306511
H2-Ab1 chr17:34400171-34406363 -3.32936 0.004937 2.306511
H2-DMb1 chr17:34290135-34297174 -4.14059 0.004937 2.306511

Supplementary Figure 7. Notable differentially expressed genes identified between HFD and LFD for WT and
Apc”™* mice.



