CREAX (CDX Regulated Enhancer of Axin2) enhancer sequence:
Chr17:65515956-65516375

GGAACCCGCTGAATGGCTGGGARACTGTTTTTAATAAACAAGA I C T GAGTCTCCATAGCCARCAGTCACG
CCTTAAACTCTAAACTTTACATGAAAACTCTCCCAGTC TCTCCTTCCCTCTCCGACGGAGCATTCCAGT
GEFTATEEATTTTTCGAGATTGCTGGCAGGATTGCGAGGC [N . C T TTCCCTCTCTTTAGCAATCTCCTGCC
TECAGAACCCAFARTEECCCACTICACCARCATCAAGGTAAT SIS I CCCTTCTGGCTACAGGCCTCTCACAC
TCTTTGGTTACTGTGCAATCAAATAATTAAATGGATTCTCAGGGAARAAAAAAAATCATTCTTTTCCTTGGTAATTAAA
TACTCCAGGTTGGACAGGAGCGCTGTGTTG

c-Myc-335 enhancer sequence:
Chr8:127400835-127401814

CGCTCCATAGAGCCTGCAGAGGGCACTAGACTGEGAATTAGAAAACCTGATTTCCCTTCCAGCTCCACCTCTGACCAA
TTGCCTGACCCTGGTCAAATTGCTTAACCTCTTCCTATCTCAGCTCCCTATCCATARANCAGAGGGACGAATAAACTC
TCCTCCTACCACTAAGAGGTGTAGCCAGAGTTAATACCCTCATCGT TCAGC CACTGAGA
an NS T T T TATETGC TATTGACT TTATTT TATERITATCHGGGGGAGGGAGCCGGCCCCAGCTGGARAGC
TGCTTTCTCT G NEE G C A GGAACCCAGCAAGTTTCTCAGGATTGGGGCCTTAGACTCEECTCTGTATACAGAC
AGTEECAGECARCCCCACAGTTCAGT TTCCTTTAACCTGGTGCTCCAGGCAATAACTGTGCAACTCTGCAATTTAACA
ATGTGTTCTTTGTCCCACAACTGTTCTCGTTTCTCAACTGCCCAGGTAATATGTTTGGGCCTGTAGGAAGAGTCAAAT
AGTTAATAAGGGAAGGGTTTGGCATGCCCTACGTAAGTTCTACCAGCAAGTCCCAACAAGAAGGCATTCTGTGTCTCC
TGATTCCTGACCTACCCCCAAAATGTACAAATGTACAAGGAATGAGCCCACTTTCCCAGCAGEETETAATACCAGTTT
GGCCTATATCAATGCATTGGTGAGCTGTGT TTTGEIIATCE T T TATEECATCTATTTTCCCATGGATATTATGTTTT
CTAAAGAGCCCTTAAGTTTACGTCAGCTTTTAAAGCTACCAGCAGCACCATTTCAGT TCATATTAAGCCCTTAATATG
GTATGAATAGGAGAGCTATTAGACTAAAGAGCCATAATCATCCCTGAGGAAAACATCCATCACCAACATITATETGGT
CCCTGAACTTCTAAAAGGTGTCATCTCTCTGGGGTGTATCTGGT

Legend: [SINSMIEN CPXISHEES CAG sites

Supplementary Figure 1. Annotated sequences of human CREAX and c-Myc-335 enhancers.
The positions shown are with respect to the GRCh38.p13 primary assembly of the Homo sapiens
genome. TCF sites are emboldened and highlighted in red, CDX sites are highlighted in green, and
CAG sites are underlined and highlighted in teal.



Position |WT sequence Mutated sequence Position WT sequence Mutated sequence
2-11 GAACCCGCTIG TCCAAATAGT 218-227 TTTAGCAATC GGGCTACCGA
12-21 AATGGCTGGG CCGTTAGTTT 228-237 TCCTGCCTTC GAAGTAAGGA
22-31 AAACTGTTTT CCCAGTGGGG 238-247 AGAACCCATT CTCCRAAACGG
32-41 TAATAAACAA GCCGCCCACC 248-257 AATGCCCCAC CCGTAARACA
42-52 GAGTTCAAACG GAGTGAACACG 258-267 TCAGCAACAT GACTACCACG
57-66 GTCTCCATAG TGAGAACGCT 268-276 CAAGGTAAT ACCTTGCCG
67-76 CCAACAGTCA AACCACTGAC 277-287 GCTTTGAAGTC GCTGTTCAGTC
77-86 CGCCTTARAAC ATAAGGCCCA 288-293 CCTTICT AAGGAG
87-96 TCTAAACTTT GAGCCCAGGG 294-303 GGCTACAGGC TTAGCACTTA
97-106 |ACATGAAAAC CACGTCCCCA 304-312 CTCTCACAC AGAGACACA
107-116 | TCTCCCAGTC GAGARACTGA 313-323 TCTTTGGTTAC TCTGTTGTTAC
117-127 |CCTTTGAACTC CCTGTTCACTC 324-329 TGTGCA GTGTAC
131-139 |TTCCCTCTC GGAAAGAGA 330-337 ATCAAATA AGAACATA
140-149 |CGACGGAGCA ATCATTCTAC 338-347 ATTAAATGGA CGGCCCGTTC
150-159 | TTCCAGTGTT GGAACTGTGG 348-357 TTCTCAGGGA GGAGACTTTC
160-169 | TATGCATTTT GCGTACGGGG 358-367 AAAAAAAAAT CACACACCG
170-179 | TCGAGATTGC GATCTCGGTA 368-377 CATTCTTTIC ACGGAGGGGA
180-189 | TGGCAGGATT GTTACTTCGG 378-387 CTTGGTAATT AGGTTGCCGG
190-196 |GCGAGGC TATCTTA 388-397 AAATACTCCA CCCGCAGAAC
197-207 |GCTTTGAATAC GCTGTTCATAC 398-407 GGTTGGACAG TTGGTTCACT
209-217 |TTCCCTCTC GGAAAGAGA 408-417 GAGCGCTGTG TCTATAGTGT

Supplementary table 1. Mutations made in CREAX screening mutagenesis constructs.




Reporter Position |WT sequence Mutated sequence
203-211 |CCTTTGAGC CCTgTtcGC
218-226 |GATGAAAGG GAgtACAGG
c-Myc-335 TCF mutant
238-246 |GTACAAAGA GTACAcAtc
324-332 |AATCAAAGG AAgaAcAGG
29-34 GACTGG tAaTtG
212-217 |TCAGCA TaAtaA
227-232 |CACTGA tAaTtA
c-Myc-335 CAG mutant |370-380 |GACTGGGCTGT tAaTtGtaTtT
385-400 |[ACAGACAGTGCCAGCC AaAtcaAtTtCaAtaC
454-460 |CTCTGCA CgaTtCA
375-380 |GGCTGT GtagtT
130-136 |CCATAAA CCcgAAA
250-258 |TTTATGTGC TTTcgGTGC
276-284 |TTTATGTGG TTTcgGTGG
c-Myc-335 CDX mutant
737-744 |TTTATGGT TTTcgGGT
745-753 |TTTATGCCA TTTcgGCCA
925-933 |[CATTTATGT CATTTcgGT
117-127 |CCTTTGAACTC CCTgTtcACTC
CREAX TCF mutant
277-287 |GCTTTGAAGTC GCTgTtcAGTC
70-75 ACAGTC AactTC
111-116 |CCAGIC CactTC
CREAX CAG mutant 152-157 |CCAGTG CACTTG
236241 |TCAGAA TACGAA
258-263 |TCAGCA TACTCA
158-164 |TTTATGC TTTcgGC
CREAX CDX mutant
246-252 |TTAATGC TTAcgGC

Supplementary table 2. Directed mutations in TCF, CDX, and CAG sites of CREAX and c-Myc-

335 reporters.




Gene shRNA target sequence

CDX1 GTGAAGATCTGGTTCCAAA
CDX2 GAAGGAGTTTCACTACAGT
LEF1 GGTACATAATGATGCCAAA
TCF7 CCAAGAAGCCAACCATCAA

TCF7L2 AAAGTGCGTTCGCTACATA

Supplementary table 3. Targeting sequences of the shRNA constructs used in this study.



Reporter

Primer 1

Primer 2

TCF/CAG

GATCTCCAACAGTCACGGTACCTTTGATCTTGTAAGG
GCGTAGTACCAACAGTCACGGTACCTTTGATCTTGTA
AGGGCGTAGTACCAACAGTCACGGTACCTTTGATCTT
GTAAGGGCGTAC

TCGAGTACGCCCTTACAAGATCAAAGGTACCGTGACT
GTTGGTACTACGCCCTTACAAGATCAAAGGTACCGTG
ACTGTTGGTACTACGCCCTTACAAGATCAAAGGTACC
GTGACTGTTGGA

TCF/CDX

GATCTAACCTCTCACAAGTACCTTTGATCTTGTAGTTT
ATGCGTAAACCTCTCACAAGTACCTTTGATCTTGTAG
TTTATGCGTAAACCTCTCACAAGTACCTTTGATCTTGT
AGTTTATGCC

TCGAGGCATAAACTACAAGATCAAAGGTACTTGTGAG
AGGTTTACGCATAAACTACAAGATCAAAGGTACTTGT
GAGAGGTTTACGCATAAACTACAAGATCAAAGGTACT
TGTGAGAGGTTA

TCF

GATCTAACCTCTCACAAGTACCTTTGATCTTGTAAGG
GCGTAGTAAACCTCTCACAAGTACCTTTGATCTTGTA
AGGGCGTAGTAAACCTCTCACAAGTACCTTTGATCTT
GTAAGGGCGTAC

TCGAGTACGCCCTTACAAGATCAAAGGTACTTGTGAG
AGGTTTACTACGCCCTTACAAGATCAAAGGTACTTGT

GAGAGGTTTACTACGCCCTTACAAGATCAAAGGTACT
TGTGAGAGGTTA

CDX/CAG

GATCTCCAACAGTCACGGTACCTGTTCTCTTGTAGTT
TATGCGTACCAACAGTCACGGTACCTGTTCTCTTGTA
GTTTATGCGTACCAACAGTCACGGTACCTGTTCTCTT
GTAGTTTATGCC

TCGAGGCATAAACTACAAGAGAACAGGTACCGTGACT
GTTGGTACGCATAAACTACAAGAGAACAGGTACCGTG
ACTGTTGGTACGCATAAACTACAAGAGAACAGGTACC
GTGACTGTTGGA

Supplementary table 4. Primers used to generate synthetic reporters.




Target site Oligo sequence
CACCGACTGGAATGCTCCGTCGGAG
ACTGGAATGCTCCGTCGGAG
AAACCTCCGACGGAGCATTCCAGTC
CACCGTAAGGCGTGACTGTTGGCTA
TAAGGCGTGACTGTTGGCTA
AAACTAGCCAACAGTCACGCCTTAC
CACCGAGATTGCTGGCAGGATTGCG
AGATTGCTGGCAGGATTGCG
AAACCGCAATCCTGCCAGCAATCTC
CACCGTTAAATACTCCAGGTTGGAC
TTAAATACTCCAGGTTGGAC
AAACGTCCAACCTGGAGTATTTAAC

Supplementary table 5. gRNA target sites used to target CREAX for CRISPRi experiments
along with the oligonucleotide sequences used to clone them into sgOpti.



UniProt ID Species Protein Position | Sequence
QoUJU2 Human LEF1 359 | 387 | HMQLYPGWSARDNYGKKKKRKREKLQESA
P36402 Human TCF7 329 | 357 | HMQLYPGWSARDNYGKKKRRSREKHQEST
Q9HCS4 Human TCF7I1 406 | 434 | HSQLYPTWSARDNYGKKKKRKREKQLSQT
QINQBO Human TCF712 | 410 | 438 | HMQLYPGWSARDNYGKKKKRKRDKQPGET
pP27782 Mouse LEF1 357 | 385 | HMQLYPGWSARDNYGKKKKRKREKLQEST
Q00417 Mouse TCF7 364 | 392 | HMQLYPGWSARDNYGKKKRRSREKHQEST
Q9z1J1 Mouse TCF7I1 402 | 430 | HAQLYPTWSARDNYGKKKKRKREKQLSQT
Q924A0 Mouse TCF712 | 388 | 416 | HMQLYPGWSARDNYGKKKKRKRDKQPGET
Q9QXN1 Rat LEF1 357 | 385 | HMQLYPGWSARDNYGKKKKRKREKLQEST
D3ZLDO0 Rat TCF7 364 | 392 | HMQLYPGWSARDNYGKKKRRSREKHQEST
F1IM1R9 Rat TCF7I1 405 | 433 | HAQLYPTWSARDNYGKKKKRKREKQLSQT
D4A8X6 Rat TCF712 | 319 | 347 | HMQLYPGWSARDNYGKKKKRKRDKQPGET
093345 Chick LEF1 329 | 357 | HMQLYPGWSARDNYGKKKKRKREKLQESA
Q8JHX2 Chick TCF7 313 | 341 | HMQLYPGWSARDNYGKKKRRTREKQQDSN
AOA3Q2TXB3 | Chick TCF7I1 409 | 437 | HSQLYPTWSARDNYVSVTHAPQRCGGAEC
E1BYUO Chick TCF712 | 387 | 415 | HMQLYPGWSARDNYGKKKKRKRDKQPGET
Q9W7C0 Zebrafish LEF1 325 | 353 | HMOLYPGWSARDNYGKKKKRKREKIQEPA
Q5PU93 Zebrafish TCF7 297 | 325 | HVQLYPSWSARDNYVSALGKKKRRKRDKQ
Q9YHES Zebrafish TCF711a | 389 | 417 | HSQLYPGWSARDNYGKRKKRKRDCKSDSP
Q800Q5 Zebrafish TCF7I1b | 386 | 414 | HSQLYPGWSARDNYGKRKKRKRDNKTDST
Q71G52 Zebrafish TCF712 | 393 | 421 | HMOLYPGWSARDNYGKKKKRKREKQAGEG
P91943 Drosophila Pangolin | 333 | 361 | HMELYPGWSARDNYGYVSKKKKRKKDRST
Amphimedon HMQMYPGWSARDNYAAHKKRRKKRSKQAE
E21)94 gueenslandica | TCF 290 | 318
T2M4F7 Hydra TCF712 | 250 | 278 | HMQLYPGWSARDNYAQIGRKKKRPRDKNE

Supplementary table 6. Conservation of residues mediating TCF-CDX interactions.

This expanded version of the alignment in Fig. 3B shows the alignment of TCF/LEF family members
from several species. The sequence shown consists of the C-terminal end of the HMG domain along
with the basic tail. Highlighted in yellow are R350 and K352 in human TCF7 and corresponding
residues that are identical in other TCF/LEF family members.



Defa5 (defensin alpha 5) promoter sequence:
Chr8:7057354-7056738

GATGCATTCAGATCACACCAACTCCTTGAACTAAATCCGAAT TEBAGENTAATCTGATAAACTTGGCCTACTATTTT
ACTGAACTCATTTCCCCTATAGCCTGATAAGGTCATTGACCTCTCCATACTEECACEAGEEGGAGACTACTCACCTCG
AGATCTCAAAAGCCTCCTACATGAGGTTAGTAATATCCCTGAATCCTGCAATERRIEARCTCTCTACTCEACTEEGTC
CCAGGTCTGCCCCCAGAGAGTCATCCAGAGAGTACCAGGGACCATCTTCAGAAAACAAGAGGCATTTGATCCCCAAAC
TTCTTGAATGAAAGEGCEGITGTTTTTCTTTTTTGAATATATAAAAGTARATACTCAAGCAGATGGGAAACAGAACAG
GATAGTAATACCCTTATCATCATTAACACCTTGGATCAAGAAGAGECATIANGCATACAGACTCACG NS 2~
GCTGGGAGAAAGAGGACENICRRRGEG . TCTTCA ERNGRRREE 2. GTCCTTCCCCTCCCAATCACATGCCCACCTCCT
CTCACTGCAGCTTCTGTCTCAGGTCTTCTCECAGCAGAGCTATAAATCCABEETGACTCCTCACTCCCCAC

Defab (defensin alpha 6) promoter sequence:

Chr8:6926050-6926680
TCACATGGGTTTCTTGAAATAAATCTTTTGGCTTTAGTTTTACTAACTCTTTACCTAGTATCCCACTGAGTTCTTTIC

CCTTATAGEETCATAAGGTCATTATCTTCTCCACACTETGCCCCACAAGAGCCTATTCACCCCATAATCTCAAAGCCT
CCTTCATGAGGGCAGAAATGCCCCCTGAATCCTGCAATERRBBARC TCTCTACTCTAGCGGGATCCAGCTCTGGCCTC
AAGGTCTAGACCTCCAGAGAGTGGECAGEECCACCTTCAGAAAATAAGAGGCATTTGATTCCTGAAATTATTCATTGA
AAGEACTET TCTTTTCTTTTTTGAATATTAACAAGTAAATATTECACGCAGATGGAAAACAGGACAATGTAACACTCET
CTTATCATCACTATCAGCTGGGACCAGAACAGACACTEAATAAACAGCCTCAC, BINGEENEH . cC 7T ERNCHEN
B8~ CEBREEEREE . C~ TGGAGGGCAAGGGTAGCTCTTCTGCTCCCCAATCACATGCACTCCCCGTCTCACCGCAACA
TCTGTCCCTGAGCCTTCTCECAGEAGACCTATAAATCCABEETEECTCCTCACTCCCCACACATCTGCTCCTGCTCTC
TCTCCTC

Legend: _ CDX sites CAG sites

Supplementary Figure 2. Computationally predicted TCF, CDX, and CAG sites in defensin alpha
5/6 promoters.

The positions shown are with respect to the GRCh38.p13 primary assembly of the Homo sapiens
genome. Predicted TCF sites are emboldened and highlighted in red, CDX sites are highlighted in
green, and CAG sites are underlined and highlighted in teal.



