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Supplementary Fig. 1 ChlP-seq data of the Thrg4 promoter and transcriptional start site
(TSS) region in mammary tissue at day 10 of lactation (L10) from WT mice and mutants.
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Supplementary Fig. 2 Capacity of Wap super-enhancer elements E2 and E3 to
activate the Tbrg4 gene. a Diagram of mutants in which Wap enhancers E2 and E3 were
fused with the Tbrg4 upstream region (E2/3-Tbrg4). By deleting a 17.874 kb stretch of
DNA, the Wap enhancers E2 and E3 were translocated within 510bp of the Tbrg4
transcription start site. The exact positions of the deletions are shown in Supplementary
Table 3 and 4. b STAT5A, RNA Pol Il and H3K27ac landscapes at the Tbrg4-Wap locus
in WT and E2/3-Tbrg4 mutant mammary tissue at day 10 of lactation (L10). The Bcl6
locus was used as a control. ¢ Tbrg4 mRNA levels from WT and E2/3-Tbrg4 mutants at
dat 10 of lactation (L10) were measured by gRT-PCR and normalized to Gapdh levels.
Results are shown as the means * s.e.m. of independent biological replicates (WT and
E2/3-Tbrg4 at L10, n = 4). A t-test was used to evaluate the statistical significance of

differences between WT and mutant mice. n.s. not significant.
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Supplementary Fig. 3 ChlP-seq profiles for the Tbrg4-Wap locus and regulatory

elements in mammary tissue at day 10 of lactation (L10) from WT mice. The area shaded

green covers the body of the Wap gene.



Supplementary Tables

Supplementary Table 1. Sequences of sgRNA for CRISPR/Cas9 targeted mice

Tbrg4_sgRNA

sgRNA sequences

5-GCCAGCAGGATAACTTAGTG-3

SE-Tbrgd | o CAAGTGTCACTTTGAGTGGT-3'
Wap-Torgs | ® CAACGCATGGTACCGGTGTCAGG3
5-GTGACGTCAGTGAGCGCGCCAGG-3'
£2/3-Torgs | 8 CAACGCATGGTACCGGTGTCAGG-3
5-CAGGGCCTCCACAGTAGTAC-3'
CRE 5 TGACGTCACTGGCGCGCCGCCGG-3
5-GTGACGTCAGTGAGCGCGCCAGG-3
5 AGAAAAGCCAGTGGCCCATGTGG-3’
5-GCAGTCTGAACTGATGGGTAAGG-3'
Donor 5-GAAAAGCAATGGCTGAGGAGCTAGCCAAATGACCT
Tb-Wap 3UTR | GCCGGCCCTGGCATCCCTGCCTGTCGGGAGTGACCAGC

CCAAGTCTATACAGCAAGACCCTTCACTCCTGGATCCAG
AGAGAACATAATGCTTTCAATCTGCTGCTAATAAAAATCCA
TTTGGCTTTATG-3’




Supplementary Table 2. Genotyping primers for CRISPR/Cas9 mice

Mutant mouse line

PCR and Sequencing primers

Forward 5-~ACGCCAAGGGTCACTGCG-3'

SE-Tbrg4 Reverse 5-GCAAGATGCAGAGAGAACAGAGC-3'
Wap-Torg4 Forward 5-AAGCTAGGTGGCCCAGTGCTC-3'
Reverse 5-GCAAGATGCAGAGAGAACAGAGC-3'
E2/3-Torgd Forward 5-ACGCCAAGGGTCACTGCG-3 |
Reverse 5-GCAAGATGCAGAGAGAACAGAGC-3
CRE Forward 5-TCGGTTGCAAATTCGGTTCC-3
Reverse 5-GTAGACGGGAAGGAGAGGGT-3'
TbWap JUTR | FOTWard 5-GAACTACTGCAGAGCCACCC-3

Reverse 5-GGCGCTTTTCTGCCATTCAG-3’




Supplementary Table 3. Breakpoint of mutant mouse line in Tbrg4 and Wap loci

Mutant mouse line

Wap breakpoint

Tbrg4 breakpoint

Deletion size

SE-Tbrg4 -326 -983 11,926
Wap-Tbrg4 +19 +15 12,579
E2/3-Tbrg4 -842 -511 17,874

Tb-Wap 3'UTR - +9475 1,080
CRE - -20/+2 22




Supplementary Table 4. DNA sequences of mutant mice.

GAS motif
TSS of Wap gene
TSS of Thbrg4 gene

SE-Tbrg4 (A11,926)

TCAGGTTTTTAGGGAAAATTCCAGCACAGCTGACCCCATAGGACAAAAAGTGCAGTGTGTGTACTACCAA
AACCCTGGTGTCCTTTTCCCACCCTAGCCGAGCAGAGTTGATGGGGCAGGAAAGAGCC

TTCCTAGAZ

GGCCTCAAGGCTAGGTTCCC
TTGAGTACTGGGACACAAGAACAGACTTCTGCTCTCCCCTCTGTCCACACAGAGTGCAGAGAGGAAGGGT
TCTGGTTCATGTCCCACAGTTGCCCCCTAAAACCGATGTGATATAGCCCTCACTGGCCTAGAGCTCACTA
CATAAACCAGGCTGGCCTGGAACCCACAGATCTGTCTGCCTTTGACTCCTACTGCTGGGATCAAAGGTGT
GAGCCACCATGCAACGCTCTGAAACTGATTCTTTAGAAGCTAAGAAAATGCTTCAAAATGGCAGTAGCCT
TGGGCTGGAGATGGGTTAGTGGTTAAGAGAACTGACTGCTCTTCCAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAATGAATGAATGAATCCAGAGTGCTTTCTTCATACATGCTAGGCAAAAGCTCTACTA
CTGACCTGCAGCCCTAGCCAGATACATATATGCATATACACATAGATACACACACACATGTGTATTATTC
TCTCCATGTAGTCCTTGGCTGTTCTGGAACTTACTCTGCAGATCAGGCTGGCCTCAAACTCTGCCTTCCA
AGGGATGGCTTGTGCCACCATGCCTGACCAGAGATTATCTTTCCAAGCTATTTACCTTCCCTGCTTGAAA
GCGCTCTCACTCTTTCTCATTATGTTTTTAATCCCCAGTCTGGTCCAGTGTGAAAGATGCTGTTGCTCCC
TCGATTTGCAGGGAGCTTGGGGCATGGGAGCAAATGACTTACCTGAAGTAGAGTGGAGACAAGGGCGAAT
CCCCAGGGCAGCTCAGCCTAGGGGCCTTGGGACTGAAAGGACAGGAAAAGAGGAGGGACTGGGGAGCTGT
GGTGCAGGGTAGCCTGAGGGAGGGATTGTAGAGGCCAGAGGAAAAGACTAGTCTAACCCAGTGCCTAGCC
CATGAGCAGGAGCAGCACTGGGCCGTTGTTAACACACAGGAGGATTTTATCCGTAGGGATGACCCTTGGT
CTCCCAGCCCCATACAAAAGTATTTAGGGACAGAACCTCAAGGGTTAATTGTGGCAGCACAGGCTCTGGC
TCAGGACCGAGGTTTTCAACTGTGAATCCAGGCACTGGCACTGAAAGGTGGGTGGTTGTTTGTTTGTTTG
TTTGTTTTGGGTTTTTTTGTTGGTTTGTTTGTTTACTATTTCTCCTTTATATGTTAAAACCACGACTTTA
AAAAGCAATGGGGGCAGGGAGGGAATGGTTCGGTATTAAAGAGCACTGGCTGCTCTTTCAGCTCCCTGCT
CCCACATGGCAGCTCACAACCATCTGTAACTCCAGTTCCAGAAGATCTGATGCCCTCTTTTGGCATCACA
TATACACAGACATATACACAGGCAAAACACACATACACATAAAGTAAAAATAGTACATTAGTATTAGTGG
GCTGGTTAGAAGCTGAGCAGATAAAAGTATTTGTCATACAAGCCTCACTTGTCTTACTTTGATCAATGGA
GCCCACAGGAGAAGGAGAGAACCAGCCCCTGAAAGTTGTCCTCTGACCTCCACACACACTCACACACACA
TACACACGTACTCACATACACACATACACACGTACTCACACACACGCACATACACACGTACTCACACACA
CACAAACACACGTACTCACACACACACACACATACACACGTACTCACACACACACTCAAACGCACACACC
ATAGCACACATGCTGTACATTCACTCACCTCTCTGTACACACACACTATAGACATACTAATAATAAATAA
ACAATGAAGTAGTGGTGGCGCCTGCATCTTCAACTATCAGTCTATCCGAGTGGACACGATGAGTGTGCTT
AATGGCTGGTGTTGAGGAGATGGACTCCTGGCCATCTGTGCCAGCGGGAGTCCAAAATTGGGACAGTCTC
CTGGGAGAATCCTAGACAGGACTGGCCACATGGGCAAAACATGAAACCTGTTTCTCAACAATGTTGCTTC
TGTATTTGAACCCTGCAGAGCCCTTTTGGCCCCAGTATACATTTGTAACAGTAACAAATCAGGGCCTGGG
GGTGGGGAGGAGGGGAGAGGGGTCAGAGCAAAGAGCTTGCTATACTTGCAGAGGACCCAGCATCGATTCC



CAACCTCTGCATGGTGGATCACAAACACCCAGAACTCCAGTCCTAGAGAGTCTGATGCCCTCTTCTGGCC
TCCATGGGCACCAGGCATACATGACATGGTACACAAAAATACAGACAGACAAAACACTCAAGCACTACAT
GTAAAATATAATAAAATAAAATAAGGAATCAGGAACAATCTAAATTTCCTGGATGGGCCAGGAAATACAT
GGTAGCATCCATAATGCTATGCAAATCAACCAGCCATCCAACAGTGTATCTGTGTATCAATAGAGGGATG
AGTTTCCACGATACCTCTAAGTAGAGGGGAAGAAAAGGAGAAGTTATCTTCCCAAAAGCTGAACTATGTA
TCCATGTTTGAACTTGTCTTGATTATCTCCAAAAATGGAAAACAAAAACAAAAACAAAAACCTCGAGGAA
CGAGGTTGCTGGAGCTGAAGCCTGAGGCAAGCCACTTCCCTTCCAGGAGGTTCAACTCTCTCTTCCTGTG
GCTCTGAAAGAGTATAAGAGGACCTGGAGAGACCTGAGCTTACATATATACACATATACACACCTGGAGA
GACCTGAGCTTACATATATACACATATACACACCTGGAGAGACCTGAGCTTACATATATACACATGTGCA
CACACACACACTTGTACTTACACTCATATGCATACATACATACACACAGTCACATACACAAACACTTGTA
TACACTCATATATACCTATACACACTCACATACATGCACATACATATACACACGCTCACACACACAAACA
TAAGCTGAAGCAAGATGGCGGAGTTGAGCCTGGCCTTCTGCCGGCCACAGGGTGAGCTCAACCTGTCTGC
TGGTTCCTGTCCTCTCTGAAGCTAGAATTCTTTCACTGCTAAAACAGGGCGGGAGGAGTCCAGAGCCCTG
CCACTGGGTGCAGAACATGAAGACCCCTTGAGTGGAAAGGGGTTATACAGCTGGACAGTGGTGGCGCACA
CCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGACGGATCTCTGAGTTCGAGGCCAGCCTGGTCTACAGA
ATGAGTTCCGGGACAGCCAGGGCTACACAGAGAAACTCTTGTCTCGAAAAACCAAAAAAAAACAAAARNAG
GAAAGGGGTTACACAACAGAGACTCAGGTCACAGCTACCCATCACACACAGGATACACATCCAAAGGTGT
TCACAGGCAGATGAGGAACGAGGAGAAGGGGCTCAAGCAAGGGCCTAAAGTTTCTTTTTTTTTTTTTTTT
CTTTTTTTTTTTCCCTGTGGCCTAGAGTTTCAAGAGGCTGAGGACCTAGGCATGAACCAAGAGGGGCCAA
ACCACTTCAAGAAGCAGGGGGTAGCAGCAGAATCTCACTATCAGCCTTGAGCACAGCTGGGAAGGAGATC
CATGGAAACAACCAAGAAAGAGCTGAAAGGGGCTGGAGAGATGGCTCAGCAGTTAAGAGCACTGAGTGCT
CTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACCATATGGTGGGTCACAACCATCTGTAATGAGATCTGA
TGCCCTCTTCTGGTGTGTCTGAAGACAGCTACAGTGTACTTATGTATAATAAATAAATAAATCTTTAGAA
AGGGAGGGAGGGAGGGAGGGGGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGCTGGAAGAGGGAGATCTGGGAAGTCTGCTGGCTTTA

TTCTGGGAR

GATGAGGATGACTGCCTTAGATGGGGATGACT
GCCTTAGATGGGGATGACTGCCTTAGATGGGGATGACTGCCTTAGATGGAACAACAAACATCTATGGGCA
TGCTGTGGAACACTGGCCCACACACGGAACTGAAGCACTGGCAATTTCCACAGGGCAGTTAAACCTAAAA
GCATGCTCACACTCAACAGGCTGCCGGAACTCATGAGACACCTGGAATAGACGAATGTAGAAACAGAGCA
GAGAGGTGGTTGCCAAGGTCTGGGGGCTCAGAGGACAAGCAAGAGGCGCGGCTTTCCTTTGGGGCTGGCA
TGAAAGGAAATATCGAGGTTACAGCCTGA

TTCTGGGAR

GACTCGAGCCTTGCTCAAAACCTCCTGTICTTGTTTTCTATGTGACTGTACAAATTTGGAGCTCAGAATTG
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CATGAGACTCTTAARCAAGARCCACCAAGCGCTARAGCCTAGTCTGECAATATAATGCCTAGCTACTGTAAGGE
TARAGCAAGAGAAGCTICCCTGEATAATTCAGCCAATCT T T TAT T AACAAGAACCAGCGTTTACGETTGAT
TTTAGCCACAARAGCAGAGAAGCTAATACACTCTTACAAACATAAAGAT T T T TCAAGCAAAA T T T TAAGTTA
AATTTTCCT T TCTACAARATTAGCGEGECCAGCAGCGATAACT TAGTEEEEACCTGEEEETEEEEE6TEE6EEAT
GICT T T TGTCCTGCACTCCAGAGGEAGARAGEGAGEEEEGATCTCTGTGAGTTCAAGACCAGCCTGGTCTACA
CAGCGAGTTCCAAAACAGCCAAGGCTACAAGGAGAAACGCTGTCTAGGAAAACAGACAGTTAGTTTAGGG
GCCACTTGACTGTGAGTTCAATTCCCAGATCCCACATGATTGGAAGAAACAAATTTCCCCAAGTTTTCCT
GTGATCTCTTCATGCACACATACACCTTTGTCCCAGAGATGCCGTCTGTGGTTTCCTAGCACTGGGATTA
CTGGGAAAACTCACCTCCCAACCATCCTACCCAGCATTTTGTACTATCTCCTCAGTCCTGCCGTGCGCTA
AGGCAGGGCCTTCTCCAGGTCGTCCCGGCTGTCCTAAACTTGGTATGTAGACCAAGCTAGCCACGACCTC
AAAGATCCTTTTTCCTGTCTCCTGGCTGGGGTTTTAAGGTGTGTGCCACCACGCCCGGCTATTCTGCTTC
TTGATGCAGGGCCTCCACAGTAGTACAGGCTAGCCCTCGGCCTCCTGCCTCCATTACTGAGATTACAGCA
ATTTATCGGTGTGCCGTTGTATACGGTATGTCCTTTACTTGTTTAATCTAGACAAACTGCTTGCATTTCC
GAAAAGACCTTCAGCTGGAGCTACAACTCGCTTCTCTGTAATTACCCGACACCTGGCAATGCCTTCCCGC
CCCGAACCCCAAAGTCAACACGGCGGTCCCAACTCACGCCTCTCCTACAGGACCTGTGAAAGGCCCAAGG
GAGTGGGGCAGAACGGGCTGACATCAGAGTCGCTACCCAAACTCCGCACAAGTAGGAGACTCTGGCCCGA
CGTGCCCTGCCGTGTAGAATTCACCCTCTCCTTCCCGTCTACGTTTCCCACGACCAGGATCTCACTACAC
TTCCCAGTACCGGAAGCCTGAGCGCAACAAAGATGGCGACTGCGGAAGGGGCGGAGGGCGTGGCCTCCGT
CCGGGAGCACTGGGCCACCTAGCTTCCGGCGGCGCGCCAGTGACGTCAGTGAGCGCGCCAGGCCGCGTGG
AGGCCGTAGGCTGATGGAGGTCAGTGAGGGTGATCGCCGCCGCAGTCTGGCGTCCTGGAGAGACCGGGTT
TCTGAACGTGGGTATCCGAGACGGGAAGCGTGGCTGGGAAGGGCAGCAGTTAGTAAGGACCGGCGGGGCT
GTTGTGGGGGGAGCCAGGAAAGGGACTCTCGACACCGTGCCCCAAGGGCGCTGTTCGGTTGCAAATTCGG
TTCC

Wap-Tbrg4 (A12,579)

TCAGGTTTTTAGGGAAAATTCCAGCACAGCTGACCCCATAGGACAAAAAGTGCAGTGTGTGTACTACCAA
AACCCTGGTGTCCTTTTCCCACCCTAGCCGAGCAGAGTTGATGGGGCAGGAAAGAGCC

GGCCTCAAGGCTAGGTTCCC
TTGAGTACTGGGACACAAGAACAGACTTCTGCTCTCCCCTCTGTCCACACAGAGTGCAGAGAGGAAGGGT
TCTGGTTCATGTCCCACAGTTGCCCCCTAAAACCGATGTGATATAGCCCTCACTGGCCTAGAGCTCACTA
CATAAACCAGGCTGGCCTGGAACCCACAGATCTGTCTGCCTTTGACTCCTACTGCTGGGATCAAAGGTGT
GAGCCACCATGCAACGCTCTGAAACTGATTCTTTAGAAGCTAAGAAAATGCTTCAAAATGGCAGTAGCCT
TGGGCTGGAGATGGGTTAGTGGTTAAGAGAACTGACTGCTCTTCCAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAATGAATGAATGAATCCAGAGTGCTTTCTTCATACATGCTAGGCAAAAGCTCTACTA
CTGACCTGCAGCCCTAGCCAGATACATATATGCATATACACATAGATACACACACACATGTGTATTATTC
TCTCCATGTAGTCCTTGGCTGTTCTGGAACTTACTCTGCAGATCAGGCTGGCCTCAAACTCTGCCTTCCA
AGGGATGGCTTGTGCCACCATGCCTGACCAGAGATTATCTTTCCAAGCTATTTACCTTCCCTGCTTGAAA
GCGCTCTCACTCTTTCTCATTATGTTTTTAATCCCCAGTCTGGTCCAGTGTGAAAGATGCTGTTGCTCCC
TCGATTTGCAGGGAGCTTGGGGCATGGGAGCAAATGACTTACCTGAAGTAGAGTGGAGACAAGGGCGAAT
CCCCAGGGCAGCTCAGCCTAGGGGCCTTGGGACTGAAAGGACAGGAAAAGAGGAGGGACTGGGGAGCTGT
GGTGCAGGGTAGCCTGAGGGAGGGATTGTAGAGGCCAGAGGAAAAGACTAGTCTAACCCAGTGCCTAGCC
CATGAGCAGGAGCAGCACTGGGCCGTTGTTAACACACAGGAGGATTTTATCCGTAGGGATGACCCTTGGT
CTCCCAGCCCCATACAAAAGTATTTAGGGACAGAACCTCAAGGGTTAATTGTGGCAGCACAGGCTCTGGC
TCAGGACCGAGGTTTTCAACTGTGAATCCAGGCACTGGCACTGAAAGGTGGGTGGTTGTTTGTTTGTTTG
TTTGTTTTGGGTTTTTTTGTTGGTTTGTTTGTTTACTATTTCTCCTTTATATGTTAAAACCACGACTTTA
AAAAGCAATGGGGGCAGGGAGGGAATGGTTCGGTATTAAAGAGCACTGGCTGCTCTTTCAGCTCCCTGCT
CCCACATGGCAGCTCACAACCATCTGTAACTCCAGTTCCAGAAGATCTGATGCCCTCTTTTGGCATCACA




TATACACAGACATATACACAGGCAAAACACACATACACATAAAGTAAAAATAGTACATTAGTATTAGTGG
GCTGGTTAGAAGCTGAGCAGATAAAAGTATTTGTCATACAAGCCTCACTTGTCTTACTTTGATCAATGGA
GCCCACAGGAGAAGGAGAGAACCAGCCCCTGAAAGTTGTCCTCTGACCTCCACACACACTCACACACACA
TACACACGTACTCACATACACACATACACACGTACTCACACACACGCACATACACACGTACTCACACACA
CACAAACACACGTACTCACACACACACACACATACACACGTACTCACACACACACTCAAACGCACACACC
ATAGCACACATGCTGTACATTCACTCACCTCTCTGTACACACACACTATAGACATACTAATAATAAATAA
ACAATGAAGTAGTGGTGGCGCCTGCATCTTCAACTATCAGTCTATCCGAGTGGACACGATGAGTGTGCTT
AATGGCTGGTGTTGAGGAGATGGACTCCTGGCCATCTGTGCCAGCGGGAGTCCAAAATTGGGACAGTCTC
CTGGGAGAATCCTAGACAGGACTGGCCACATGGGCAAAACATGAAACCTGTTTCTCAACAATGTTGCTTC
TGTATTTGAACCCTGCAGAGCCCTTTTGGCCCCAGTATACATTTGTAACAGTAACAAATCAGGGCCTGGG
GGTGGGGAGGAGGGGAGAGGGGTCAGAGCAAAGAGCTTGCTATACTTGCAGAGGACCCAGCATCGATTCC
CAACCTCTGCATGGTGGATCACAAACACCCAGAACTCCAGTCCTAGAGAGTCTGATGCCCTCTTCTGGCC
TCCATGGGCACCAGGCATACATGACATGGTACACAAAAATACAGACAGACAAAACACTCAAGCACTACAT
GTAAAATATAATAAAATAAAATAAGGAATCAGGAACAATCTAAATTTCCTGGATGGGCCAGGAAATACAT
GGTAGCATCCATAATGCTATGCAAATCAACCAGCCATCCAACAGTGTATCTGTGTATCAATAGAGGGATG
AGTTTCCACGATACCTCTAAGTAGAGGGGAAGAAAAGGAGAAGTTATCTTCCCAAAAGCTGAACTATGTA
TCCATGTTTGAACTTGTCTTGATTATCTCCAAAAATGGAAAACAAAAACAAAAACAAAAACCTCGAGGAA
CGAGGTTGCTGGAGCTGAAGCCTGAGGCAAGCCACTTCCCTTCCAGGAGGTTCAACTCTCTCTTCCTGTG
GCTCTGAAAGAGTATAAGAGGACCTGGAGAGACCTGAGCTTACATATATACACATATACACACCTGGAGA
GACCTGAGCTTACATATATACACATATACACACCTGGAGAGACCTGAGCTTACATATATACACATGTGCA
CACACACACACTTGTACTTACACTCATATGCATACATACATACACACAGTCACATACACAAACACTTGTA
TACACTCATATATACCTATACACACTCACATACATGCACATACATATACACACGCTCACACACACAAACA
TAAGCTGAAGCAAGATGGCGGAGTTGAGCCTGGCCTTCTGCCGGCCACAGGGTGAGCTCAACCTGTCTGC
TGGTTCCTGTCCTCTCTGAAGCTAGAATTCTTTCACTGCTAAAACAGGGCGGGAGGAGTCCAGAGCCCTG
CCACTGGGTGCAGAACATGAAGACCCCTTGAGTGGAAAGGGGTTATACAGCTGGACAGTGGTGGCGCACA
CCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGACGGATCTCTGAGTTCGAGGCCAGCCTGGTCTACAGA
ATGAGTTCCGGGACAGCCAGGGCTACACAGAGAAACTCTTGTCTCGAAAAACCAAAAAAAAACAAAARNAG
GAAAGGGGTTACACAACAGAGACTCAGGTCACAGCTACCCATCACACACAGGATACACATCCAAAGGTGT
TCACAGGCAGATGAGGAACGAGGAGAAGGGGCTCAAGCAAGGGCCTAAAGTTTCTTTTTTTTTTTTTTTT
CTTTTTTTTTTTCCCTGTGGCCTAGAGTTTCAAGAGGCTGAGGACCTAGGCATGAACCAAGAGGGGCCAA
ACCACTTCAAGAAGCAGGGGGTAGCAGCAGAATCTCACTATCAGCCTTGAGCACAGCTGGGAAGGAGATC
CATGGAAACAACCAAGAAAGAGCTGAAAGGGGCTGGAGAGATGGCTCAGCAGTTAAGAGCACTGAGTGCT
CTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACCATATGGTGGGTCACAACCATCTGTAATGAGATCTGA
TGCCCTCTTCTGGTGTGTCTGAAGACAGCTACAGTGTACTTATGTATAATAAATAAATAAATCTTTAGAA
AGGGAGGGAGGGAGGGAGGGGGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGCTGGAAGAGGGAGATCTGGGAAGTCTGCTGGCTTTA

TTCTGGGAR

GATGAGGATGACTGCCTTAGATGGGGATGACT
GCCTTAGATGGGGATGACTGCCTTAGATGGGGATGACTGCCTTAGATGGAACAACAAACATCTATGGGCA
TGCTGTGGAACACTGGCCCACACACGGAACTGAAGCACTGGCAATTTCCACAGGGCAGTTAAACCTAAAA
GCATGCTCACACTCAACAGGCTGCCGGAACTCATGAGACACCTGGAATAGACGAATGTAGAAACAGAGCA
GAGAGGTGGTTGCCAAGGTCTGGGGGCTCAGAGGACAAGCAAGAGGCGCGGCTTTCCTTTGGGGCTGGCA
TGAAAGGAAATATCGAGGTTACAGCCTGA

TTCTGGGAR




GACTCGAGCCTTGCTCAAAACCTCCTGTICTTGTTTTCTATGTGACTGTACAAATTTGGAGCTCAGAATTG
CCTTTGTCTGTGATGGGTTCCAACCCAACCACTCAAAGTGACACTTGTCACATTTGTCACTGATCCTATT
TCTTCTTTTTCTGCTCCTTCATTTTCTCCGCTTTCATAATAAACAAGTATTACTTTTTAAGTGGGGGAAA

AAATGACCACCCTTACAAAGGACTTTTTAAAAATGGCCTCCATTGTGGCCCTTGTTCCTGGCAGCCTGGG

CCTGCTCTCTCTGTGTGGCCAAGAAGGAAGTGTTGTAGCCCATCTAGAGCTGTGCCAGCCTCTTCCCCCA

CCCCACCCCCAAAGTCTTCCTCCTGTGGGTCCTTTAAATGCATCCCAGACACTCAGACAGCCATCAGTCA
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TCTGAACGTGGGTATCCGAGACGGGAAGCGTGGCTGGGAAGGGCAGCAGTTAGTAAGGACCGGCGGGGCT
GTTGTGGGGGGAGCCAGGAAAGGGACTCTCGACACCGTGCCCCAAGGGCGCTGTTCGGTTGCAAATTCGG

TTCC
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TTCCTAGA

GGCCTCAAGGCTAGGTTCCC

TTGAGTACTGGGACACAAGAACAGACTTCTGCTCTCCCCTCTGTCCACACAGAGTGCAGAGAGGAAGGGT

TCTGGTTCATGTCCCACAGTTGCCCCCTAAAACCGATGTGATATAGCCCTCACTGGCCTAGAGCTCACTA
CATAAACCAGGCTGGCCTGGAACCCACAGATCTGTCTGCCTTTGACTCCTACTGCTGGGATCAAAGGTGT

GAGCCACCATGCAACGCTCTGAAACTGATTCTTTAGAAGCTAAGAAAATGCTTCAAAATGGCAGTAGCCT

TGGGCTGGAGATGGGTTAGTGGTTAAGAGAACTGACTGCTCTTCCAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAATGAATGAATGAATCCAGAGTGCTTTCTTCATACATGCTAGGCAAAAGCTCTACTA

CTGACCTGCAGCCCTAGCCAGATACATATATGCATATACACATAGATACACACACACATGTGTATTATTC
TCTCCATGTAGTCCTTGGCTGTTCTGGAACTTACTCTGCAGATCAGGCTGGCCTCAAACTCTGCCTTCCA



AGGGATGGCTTGTGCCACCATGCCTGACCAGAGATTATCTTTCCAAGCTATTTACCTTCCCTGCTTGAAA
GCGCTCTCACTCTTTCTCATTATGTTTTTAATCCCCAGTCTGGTCCAGTGTGAAAGATGCTGTTGCTCCC
TCGATTTGCAGGGAGCTTGGGGCATGGGAGCAAATGACTTACCTGAAGTAGAGTGGAGACAAGGGCGAAT
CCCCAGGGCAGCTCAGCCTAGGGGCCTTGGGACTGAAAGGACAGGAAAAGAGGAGGGACTGGGGAGCTGT
GGTGCAGGGTAGCCTGAGGGAGGGATTGTAGAGGCCAGAGGAAAAGACTAGTCTAACCCAGTGCCTAGCC
CATGAGCAGGAGCAGCACTGGGCCGTTGTTAACACACAGGAGGATTTTATCCGTAGGGATGACCCTTGGT
CTCCCAGCCCCATACAAAAGTATTTAGGGACAGAACCTCAAGGGTTAATTGTGGCAGCACAGGCTCTGGC
TCAGGACCGAGGTTTTCAACTGTGAATCCAGGCACTGGCACTGAAAGGTGGGTGGTTGTTTGTTTGTTTG
TTTGTTTTGGGTTTTTTTGTTGGTTTGTTTGTTTACTATTTCTCCTTTATATGTTAAAACCACGACTTTA
AAAAGCAATGGGGGCAGGGAGGGAATGGTTCGGTATTAAAGAGCACTGGCTGCTCTTTCAGCTCCCTGCT
CCCACATGGCAGCTCACAACCATCTGTAACTCCAGTTCCAGAAGATCTGATGCCCTCTTTTGGCATCACA
TATACACAGACATATACACAGGCAAAACACACATACACATAAAGTAAAAATAGTACATTAGTATTAGTGG
GCTGGTTAGAAGCTGAGCAGATAAAAGTATTTGTCATACAAGCCTCACTTGTCTTACTTTGATCAATGGA
GCCCACAGGAGAAGGAGAGAACCAGCCCCTGAAAGTTGTCCTCTGACCTCCACACACACTCACACACACA
TACACACGTACTCACATACACACATACACACGTACTCACACACACGCACATACACACGTACTCACACACA
CACAAACACACGTACTCACACACACACACACATACACACGTACTCACACACACACTCAAACGCACACACC
ATAGCACACATGCTGTACATTCACTCACCTCTCTGTACACACACACTATAGACATACTAATAATAAATAA
ACAATGAAGTAGTGGTGGCGCCTGCATCTTCAACTATCAGTCTATCCGAGTGGACACGATGAGTGTGCTT
AATGGCTGGTGTTGAGGAGATGGACTCCTGGCCATCTGTGCCAGCGGGAGTCCAAAATTGGGACAGTCTC
CTGGGAGAATCCTAGACAGGACTGGCCACATGGGCAAAACATGAAACCTGTTTCTCAACAATGTTGCTTC
TGTATTTGAACCCTGCAGAGCCCTTTTGGCCCCAGTATACATTTGTAACAGTAACAAATCAGGGCCTGGG
GGTGGGGAGGAGGGGAGAGGGGTCAGAGCAAAGAGCTTGCTATACTTGCAGAGGACCCAGCATCGATTCC
CAACCTCTGCATGGTGGATCACAAACACCCAGAACTCCAGTCCTAGAGAGTCTGATGCCCTCTTCTGGCC
TCCATGGGCACCAGGCATACATGACATGGTACACAAAAATACAGACAGACAAAACACTCAAGCACTACAT
GTAAAATATAATAAAATAAAATAAGGAATCAGGAACAATCTAAATTTCCTGGATGGGCCAGGAAATACAT
GGTAGCATCCATAATGCTATGCAAATCAACCAGCCATCCAACAGTGTATCTGTGTATCAATAGAGGGATG
AGTTTCCACGATACCTCTAAGTAGAGGGGAAGAAAAGGAGAAGTTATCTTCCCAAAAGCTGAACTATGTA
TCCATGTTTGAACTTGTCTTGATTATCTCCAAAAATGGAAAACAAAAACAAAAACAAAAACCTCGAGGAA
CGAGGTTGCTGGAGCTGAAGCCTGAGGCAAGCCACTTCCCTTCCAGGAGGTTCAACTCTCTCTTCCTGTG
GCTCTGAAAGAGTATAAGAGGACCTGGAGAGACCTGAGCTTACATATATACACATATACACACCTGGAGA
GACCTGAGCTTACATATATACACATATACACACCTGGAGAGACCTGAGCTTACATATATACACATGTGCA
CACACACACACTTGTACTTACACTCATATGCATACATACATACACACAGTCACATACACAAACACTTGTA
TACACTCATATATACCTATACACACTCACATACATGCACATACATATACACACGCTCACACACACAAACA
TAAGCTGAAGCAAGATGGCGGAGTTGAGCCTGGCCTTCTGCCGGCCACAGGGTGAGCTCAACCTGTCTGC
TGGTTCCTGTCCTCTCTGAAGCTAGAATTCTTTCACTGCTAAAACAGGGCGGGAGGAGTCCAGAGCCCTG
CCACTGGGTGCAGAACATGAAGACCCCTTGAGTGGAAAGGGGTTATACAGCTGGACAGTGGTGGCGCACA
CCTTTAATCCCAGCACTCGGGAGGCAGAGGCAGACGGATCTCTGAGTTCGAGGCCAGCCTGGTCTACAGA
ATGAGTTCCGGGACAGCCAGGGCTACACAGAGAAACTCTTGTCTCGAAAAACCAAAAAAAAACAAAARAG
GAAAGGGGTTACACAACAGAGACTCAGGTCACAGCTACCCATCACACACAGGATACACATCCAAAGGTGT
TCACAGGCAGATGAGGAACGAGGAGAAGGGGCTCAAGCAAGGGCCTAAAGTTTCTTTTTTTTTTTTTTTT
CTTTTTTTTTTTCCCTGTGGCCTAGAGTTTCAAGAGGCTGAGGACCTAGGCATGAACCAAGAGGGGCCAA
ACCACTTCAAGAAGCAGGGGGTAGCAGCAGAATCTCACTATCAGCCTTGAGCACAGCTGGGAAGGAGATC
CATGGAAACAACCAAGAAAGAGCTGAAAGGGGCTGGAGAGATGGCTCAGCAGTTAAGAGCACTGAGTGCT
CTTCCGAAGGTCCTGAGTTCAAATCCCAGCAACCATATGGTGGGTCACAACCATCTGTAATGAGATCTGA
TGCCCTCTTCTGGTGTGTCTGAAGACAGCTACAGTGTACTTATGTATAATAAATAAATAAATCTTTAGAA
AGGGAGGGAGGGAGGGAGGGGGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGCTGGAAGAGGGAGATCTGGGAAGTCTGCTGGCTTTA

TTCTGGGAR




AECOCACA G CECC AT CICEEEATCACIEORMIA . T GAGGATGACTGCCTTAGATGGGGATGACT

GCCTTAGATGGGGATGACTGCCTTAGATGGGGATGACTGCCTTAGATGGAACAACAAACATCTATGGGCA
TGCTGTGGAACACTGGCCCACACACGGAACTGAAGCACTGGCAATTTCCACAGGGCAGTTAAACCTAAAA

GCATGCTCACACTCAACAGGCTGCCGGAACTCATGAGACACCTGGAATAGACGAATGTAGAAACAGAGCA
GAGAGGTGGTTGCCAAGGTCTGGGGGCTCAGAGGACAAGCAAGAGGCGCGGCTTTCCTITTGSEEECTEECA
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ACAGGCTAGCCCTCGGCCTCCTGCCTCCATTACTGAGATTACAGCA

ATTTATCGGTGTGCCGTTGTATACGGTATGTCCTTTACTTGTTTAATCTAGACAAACTGCTTGCATTTCC
GAAAAGACCTTCAGCTGGAGCTACAACTCGCTTCTCTGTAATTACCCGACACCTGGCAATGCCTTCCCGC

A\ W 7 s e e

g

TOUOOOL L T 1230 rtgrgLryJg X

T T

T

i S s s e

Fpvavaswyaws

ITCI YO LIy gL

T

MTONTOANCCCAAMAAACNACTMA T

T Oyt OCTiTaoTg

CCCGAACCCCAAAGTCAACACGGCGGTCCCAACTCACGCCTCTCCTACAGGACCTGTGAAAGGCCCAAGG

GAGTGGGGCAGAACGGGCTGACATCAGAGTCGCTACCCAAACTCCGCACAAGTAGGAGACTCTGGCCCGA

CGTGCCCTGCCGTGTAGAATTCACCCTCTCCTTCCCGTCTACGTTTCCCACGACCAGGATCTCACTACAC
TTCCCAGTACCGGAAGCCTGAGCGCAACAAAGATGGCGACTGCGGAAGGGGCGGAGGGCGTGGCCTCCGT

CCGGGAGCACTGGGCCACCTAGCTTCCGGCGGCGCGCCAGTGACGTCAGTGAGCGCGCCAGGCCGCGTGG
AGGCCGTAGGCTGATGGAGGTCAGTGAGGGTGATCGCCGCCGCAGTCTGGCGTCCTGGAGAGACCGGGTT

TCTGAACGTGGGTATCCGAGACGGGAAGCGTGGCTGGGAAGGGCAGCAGTTAGTAAGGACCGGCGGGGCT
GTTGTGGGGGGAGCCAGGAAAGGGACTCTCGACACCGTGCCCCAAGGGCGCTGTTCGGTTGCAAATTCGG

TTCC

Stop codon of Tbrg4 gene

Tbrg4-3’'UTR

Inserted Wap-3’UTR



Tb-Wap-3'UTR (A1,080, 130bp insertion)

CCACTGGTCGTGTAAAGGCAGGAAAAGACTCCGTAGTCCATGTGACCTGTCTCTACTACCTTCTTCCAGG
TCCCATATTATGAATGGCTGGATCTGAAGTCTGAATGGCAGAAAAGCGCCTACCTCAAGGACAAGATGCG
AAAAGCAATGGCTGAGGAGCTAGCCAAATGACCTGCCGGCCCTGGCATCCCTGCCTGTCGGGAGTGACCA
GCCCAAGTCTATACAGCAAGACCCTTCACTCCTGGATCCAGAGAGAACATAATGCTTTCAATCTGCTGCT
AATAAAAATCCATTTGGCTTTATGECTTACCCATCAGTTCACGACTGCTCCCAANGACCTGACTCSCTCAGS

TCACAACCCACTTGEEEAACTCTTGTIGCTATGAGGARATAAAAGT T TCTGETGETCACCACATGGGCCACT
GGCTTTTCTTTTGAGCTAATGGAGATCTCCAGCTAATACTCGGTGGCGTGGTCAGTGGTGGAACTACTGC
AGAGCCACCC

TSS of Thbrg4 gene
CREB

ACRE (A22)

CACAAGTAGGAGACTCTGGCCCGACGTGCCCTGCCGTGTAGAATTCACCCTCTCCTTCCCGTCTACGTTT
CCCACGACCAGGATCTCACTACACTTCCCAGTACCGGAAGCCTGAGCGCAACAAAGATGGCGACTGCGGA
AGGGGCGGAGGGCGTGGCCTCCGTCCGGGAGCACTGGGCCACCTAGCTRCEEEEEEEEECECAGTGALGT
CAGTGAGCGCGCCAGGCCGCGTGGAGGCCGTAGGCTGATGGAGGTCAGTGAGGGTGATCGCCGCCGCAGT
CTGGCGTCCTGGAGAGACCGGGTTTCTGAACGTGGGTATCCGAGACGGGAAGCGTGGCTGGGAAGGGCAG
CAGTTAGTAAGGACCGGCGGGGCTGTTGTGGGGGGAGCCAGGAAAGGGACTCTCGACACCGTGCCCCAAG
GGCGCTGTTCGGTTGCAAATTCGGTTCC




Supplementary Table 5. RNA-seq data of WT and Wap-Tbrg4 mice (separate Excel
file).
List of all genes with FPKM value for exon and intron in each replicate at L10 mammary

tissue from WT and mutant mice.



