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Danio o memememmm-—-——---- MGDGLDAVQMSGSSSSQGQPSSQAPSSFNPNPPETSNPTRPKRQTNQLQYLLKVVLKSLWKHQF 64
Homo MSAESGPGTRLRNLPVMGDGLETSQMS-TTQAQAQPQPANAASTNPPPPETSNPNKPKRQTNQLQYLLRVVLKTLWKHQF 79
Mus MSTESGPGTRLRNLPVMGDGLETSQMS-TTQAQAQPQPANAASTNPPPPETSNPNKPKRQTNQLQYLLRVVLKTLWKHQF 79
90 100 110 120 130 140 150 160
Danio AWPFHAPVDAVKLNLPDYYKIIKNPMDMGTIKKRLESAFYTSAQECIQDFNTMFTNCYIYNKPGDDIVLMAEALEKVFLT 144
Homo AWPFQQPVDAVKLNLPDYYKIIKTPMDMGTIKKRLENNYYWNAQECIQDFNTMFTNCYIYNKPGDDIVLMAEALEKLFLQ 159
Mus AWPFQQPVDAVKLNLPDYYKIIKTPMDMGTIKKRLENNYYWNAQECIQDFNTMFTNCYIYNKPGDDIVLMAEALEKLFLQ 159
170 180 190 200 210 220 230 240
Danio KISEMPQQEVEISTTAGKGRGRGRRDPDMNMKVGPVLEPLTASPQTRGLSNLTPGPQTRGPPQGPPTLPPQPIVQIQALP 224
Homo KINELPTEETEIMIVQAKGRGRGRKETG-TAKPGVSTVPNTTQAST-------- PPQTQTPQPNP---PP----- VQATP 222
Mus KINELPTEETEIMIVQAKGRGRGRKETGRAAKPGVSTVPNTTQAST-------- SPQTQTPQQNPP--PP----- VQATT 224
250 260 270 280 290 300 310 320
Danio PRVPPSLPTIPLHAPQLGPPFSLGPTDCNPPAPIITAVPPPTQTALPPVHIQQS--AAPPILQTPISIPNKRKSQKRKAD 302
Homo HPFPAVTPDLIVQTPVM- -TVVPPQPLQTPPPVPPQPQPPPAPAPQPVQSHPPIIAATPQPVKTKKGVKRKAD 2903
Mus HPFPAVTPDLIAQPPVM- - --TMVPPQPLQTPSPVPPQPPPPPAPVPQPVQSHPPIIATTPQPVKTKKGVKRKAD 295
330 340 350 360 370 380 390 400
Danio TTTPTANDQLNE--SSPAESKSGKTLPRRDNTRPSKLPKKEAPDSQHHWTAAPG-TPSPKQQEQLRYCSGIVKDMFAKKH 379
Homo TTTPTTIDPIHEPPSLPPEPKTTKLGQRRESSRPVKPPKKDVPDSQQH----PAPEKSSKVSEQLKCCSGILKEMFAKKH 369
Mus TTTPTTIDPIHEPPSLAPEPKTAKLGPRRESSRPVKPPKKDVPDSQQH----PGPEKSSKISEQLKCCSGILKEMFAKKH 371
410 420 430 440 450 460 470 480
Danio AAYAWPFYKPVDVDTLGLHDYHDIIKHPMDLSTIKDKLETRQYREAQEFAADVRLMFSNCYKYNPPDHEVVAMARKLQDV 459
Homo AAYAWPFYKPVDVEALGLHDYCDIIKHPMDMSTIKSKLEAREYRDAQEFGADVRLMFSNCYKYNPPDHEVVAMARKLQDV 449
Mus AAYAWPFYKPVDVEALGLHDYCDIIKHPMDMSTIKSKLESREYRDAQEFGADVRLMFSNCYKYNPPDHEVVAMARKLQDV 451
490 500 510 520 530 540 550 560
Danio FEMRFAKMPDEPEEMLAPAPAPVLHPAPVKTQPVMATASSSDTSSDSSSESESSTDDSEEERAQRLAELQEQLKAVHEQL 539
Homo FEMRFAKMPDEPEEPVVAVSSPAV-PPPTK---VVAPPSSSDSSSDSSSDSDSSTDDSEEERAQRLAELQEQLKAVHEQL 525
Mus FEMRFAKMPDEPEEPVVTVSSPAV-PPPTK---VVAPPSSSDSSSDSSSDSDSSTDDSEEERAQRLAELQEQLKAVHEQL 527
570 580 590 600 610 620 630 640
Danio AALSQPQASKPKKKEKEKKEKKKDKHKKKAGVMPALEEILEPPPALKPQGKPKNKDPLPKKSKKLSKKEGGKSNRSMAPP 619
Homo AALSQPQQNKPKKKEKDKKEKKKEKHKRKEEV - EENKKSKAKEPPPKKTKKNNSSNSNVSKKEPAPM 501
Mus AALSQPQQNKPKKKEKDKKEKKKEKHKKKEEV - EENKKSKTKELPPKKTKKNNSSNSNVSKKEPVPT 503
650 660 670 680 690 700 710 720
Danio GAAPPTLQPVPGLDTEEDLGLTGGAAMAGMAAGEKCKPMSYEEKRQLSLDINKLPGDKLGRVVHIIQSREPSLKNSNPDE 699
Homo KSKPP-----PTYESEEE-- --DKCKPMSYEEKRQLSLDINKLPGEKLGRVVHIIQSREPSLKNSNPDE 651

Mus KTKPP - -PTYESEEE- -DKCKPMSYEEKRQLSLDINKLPGEKLGRVVHIIQSREPSLKNSNPDE 653
730 740 750 760 770 780 790 800
Danio TEIDFETLKPSTLRELERYVSSCLRKKKKPAVPEKSMEAISAVKTKG-TSSDSGSSSESSSSESEDSETGMASKPKKRGR 778
Homo TEIDFETLKPSTLRELERYVTSCLRKKRKPQAEKVDVIA-GSSKMKGFSSSESESSSESSSSDSEDSETEMAPKSKKKGH 730
Mus TEIDFETLKPSTLRELERYVTSCLRKKRKPQAEKVDVIA-GSSKMKGFSSSESESTSESSSSDSEDSETEMAPKSKKKGH 732
810 820 830 840 850 860 870 880
Danio -GEGKKAHHQTTAPGM- - - - - PLPQV-PLQPQTPALQPSIQLKQQQPQHPSPAAYMP -~ --------- PP----- VTALE 835
Homo PGREQKKHHHHHHQQMQQAPAPVPQQPPPPPQQPPPPPPPQ-QQQQPPPPPPPPSMPQQAAPAMKSSPPPFIATQVPVLE 809
Mus TGRDQKKHHHHHHPQMQPAPAPVPQQPPPPPQQPPPPPPPQQQQQQPPPPPPPPSMPQQTAPAMKSSPPPFITAQVPVLE s12
890 900 910 920 930 940 950 960
Danio PSQLLENPFDPLAHF----MHLPHHANDSSSPAPPHLNAHPPGGPVSPETHPFLNQHPILPSPALHNALPQQPSRPSNRA o11
Homo P-QLPGSVFDPIGHFTQPILHLPQ------PELPPHL-PQPP----EHSTPPHLNQHAVVSPPALHNALPQQPSRPSNRA 877
Mus P-QLPGSVFDPIGHFTQPILHLPQ------PELPPHL-PQPP----EHSTPPHLNQHAVVSPPALHNALPQQPSRPSNRA 880
970 980 990 1000 1010 1020 1030 1040
Danio APLPPKPLQQSTSQQQPPPQQTLVPPQQLQPQQQQPAPPQQQHLPHHPLHAPQQMRPRPLSPPTLTPQGLLSSQPPQMLL 991
Homo AALPPKP - === - - cmmmmmmmmme oo ARPPAVSPALTQTPLLPQPPM----m-ommmmmmmmmme oo AQPPQVLL o013
Mus AALPPKP------ccmmmmmmmmee oo TRPPAVSPALAQPPLLPQPPM-----oommmmmmmmmmmmm oo AQPPQVLL o916
1050 1060 1070 1080 1090 1100 1110 1120
Danio EDDEEPVP---SMSLPMYLQHLQPNRLQATPTSLMQS--LQSRPQPPGQPSLLQSVQVQSHLPPPQLPVQTQVQPQQPAP 1066
Homo EDEEPPAPPLTSMQMQLYLQQLQ--KVQP-PTPLLPSVKVQSQPPPPLPPPPHPSVQ-QQLQQQPPPPPPPQPQPPPQQQ 989
Mus EDEEPPAPPLTSMQMQLYLQQLQ--KVQP-PTPLLPSVKVQSQPPPPLPPPPHPSVQQQQLQPQPPPPPPPQPQPPPQQQ 993
1130 1140 1150 1160 1170 1180 1190 1200
Danio HQPSPQLSQHQ----ARHMQQLGFPQGPLQTAQTQPGQHKVSMPSTKAQQITQQQQATQHHSPRQHKADSYNSAHLRDNP 1142
Homo HQPPPRPVHLQPMQFSTHIQQPPPPQGQ-QPPHPPPGQQPPPPQPAKPQQVIQ----- HHHSPRHHKSDPYSTGHLREAP 1063
Mus HQPPPRPVHLPSMPFSAHIQQPPPPPGQ-QPTHPPPGQQPPPPQPAKPQQVIQ----- HHPSPRHHKSDPYSAGHLREAP 1067
1210 1220 1230 1240 1250 1260 1270 1280
Danio SPLMMHSPQIPQY-SLVHQSPSQDKKEPQR---------------ccc--ccm-ccmmoeooocmoooom=n GPSALGGI 1179
Homo SPLMIHSPQMSQFQSLTHQSPPQQNVQPKK- === = === = o oo o e e e e e e e e oo oo QELRAASVVQPQPLVVV 1110
Mus SPLMIHSPQMPQFQSLTHQSPPQQNVQPKKQVKGRAEPQPPGPVMGQGQGCPPASPAAVPMLSQELRPPSVVQPQPLVVV 1147
1290 1300 1310 1320 133 1340 1350 1360
Danio KEEKLPPSPVMRGEPFSPAMRPESHKHPDSKPTMPGHS QQRADMKPLEMSRPVIRSSEQSGPPPSMQDKEKFKQEPKTPS 1250
Homo KEEKI-HSPIIRSEPFSPSLRPEPPKHPESIKA-PVHLPQRPEMKPVDVGRPVIRPPEQNAPPPGAPDKDKQKQEPKTPV 1188
Mus KEEKI-HSPIIRSEPFSTSLRPEPPKHPENIKA-PVHLPQRPEMKPVDIGRPVIRPPEQSAPPPGAPDKDKQKQEPKTPV 1225
1370 1380 1390 1400 1410 1420 1430 1440
Danio APKKVQDVKFKNMGSWASLAQKSSTTPSSGLKSSSDSFEQFRRAAREKEEREKALKAQVEQAEKDRLRKEQEKLRGRDEE 1339
Homo APKK--DLKIKNMGSWASLVQKHPTTPSSTAKSSSDSFEQFRRAAREKEEREKALKAQAEHAEKEKERLRQERMRSREDE 1266
Mus APKK--DLKIKNMGSWASLVQKHPTTPSSTAKSSSDSFEHFRRAAREKEEREKALKAQAEHAEKEKERLRQERMRSREDE 1303
1450 1460 1470 1480 1490 1500 1510 1520
Danio DSIEPPRRPLEEPRRRQEPQQVQPPPQQHQTQAQAQTLNPAQSPSASQPTQAPPQSPASSQSALDQQREMARRREQERRR 1419
Homo DALEQARRAHEEARRRQEQQQQQRQEQQQQQQQQA-- - -AAVAAAATPQAQSSQPQSMLDQQRELARKREQERRR 1337
Mus DALEQARRAHEEARRRQEQQQQQQQQRQEQQQQQQQA - -AAVAAASAPQAQSSQPQSMLDQQRELARKREQERRR 1376
1530 1540
Danio REAMAATIDMNFQSDLMAIFEENLF 1444
Homo REAMAATIDMNFQSDLLSIFEENLF 1362
Mus REAMAATIDMNFQSDLLSIFEENLF 1401

Supplemental Figure S1. Protein sequence alignment of BRD4 across species
Amino acid sequences of zebrafish (NP_001104751.3), human (NP_001366220.1), and
mouse (NP_065254.3) BRD4 were aligned using Clustal Omega.
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Supplemental Figure S2. brd4 gene is ubiquitously expressed in adult zebrafish
Quantitative RT-PCR to examine expression of brd4 in major organs including heart, liver,
kidney, skeletal muscle and brain in adult zebrafish. n=3, biological replicate.
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Supplemental Figure S3. Evaluation of apoptosis and fibrosis-related changes in adult
brd4+/- zebrafish hearts.

a Representative images of TUNEL staining (green) with DAPI nuclear counterstaining (blue) in
ventricular sections from brd4+-and WT adult zebrafish hearts. Scale bar, 50 um. b Quantitative
RT-PCR analysis of apoptosis-related genes, including caspase 3, bax, and bcl-2, in brd4*-and WT
hearts. n=3, biological replicates, Student’s t-test. ¢ Representative Masson’s trichrome staining of
heart sections from brd4+*-and WT control hearts. Scale bar, 100 um. d Quantitative RT-PCR
analysis of the fibrosis-associated gene col1aa expression in brd4*-hearts compared to WT
controls. .n=3, biological replicates, Student’s t-test. e Representative H&E staining images of
ventricular sections from brd4*-and WT control hearts. Scale bar, 50 ym.



Supplemental Table 1. Primer sequences (5’—3’)
For zebrafish qRT-PCR

B-actin
brd4
anp
bnp

caspase-3

bax
bcl-2

collala
flna
finb

col6a3

col4ab
hcn4
dsg2

GGCTTCTGCTCTGTATG
AAGCCCAAGCCCAAACCCTAAAC
AGCCGTAGATTATGAAGACAGCAAC
TGAAGAGCAGCCCGATACTTACC
TCAGTCACGGCGATGAGGGCCT
GACTTGGGAGCTGCACTTCT
CACTGGATGACTGACTACCTGAA
CTGCGAGGACACAAGCGACTG
CGAGCAGCAGCCGTGTTC
CTGTTGGTGCTGATTCTGGAATGC
ACCTACCACTTCCACAACCATAGC
TCCATCTCAACCAATCGCTGTCC
GCGATCATGGAGACGGACAT
GTCGCGTTCCTGCTTTGTTT

For zebrafish ChIP-gPCR

flna
finb
col6a3
col4ab
hcn4
dsg2

GATGGAGGAGCAGATACAGAACAGG
CTCATAAAGGTTTGGGACCACTTGG
GGAAATGTCCGTCAAATCCTCTTGG
TGTCCCAGGTGCTTTATTGAGTCAG
CTGCTCGATATGGGGCTCAG
CGAGTTGGCAAAATGCAATGTA

For HEK293T cell qRT-PCR

B-actin
BRD4

CCACGAAACTACCTTCAACTCCATC
GCCGAGAGGACGAGGATGC

For HEK293T cell ChIP-qPCR

FLNA
FLNB
COL6A3
COL4A6

TTGAACTCCTGACCTCGTGATCC
CAACATGGTGAAAGCCCGTCTC
AGAGAGGATGAGGGCAGAGAATTG
TTCAGCACCCGCACGAAATTC

AACGCTTCTGGAATGACTAA
CTCCTTCTCCGCTCCTGCTCTC
TTTCTCTGTGTGTCAAATCCATCCG
ACATCCCAAAGACGACATTGAACC
CGACAAGCCTGAATAAAGAAC
TCCGATCTGCTGCAAACACT
CCTGCGAGTCCTCATTCTGTAT
CTCAACACTGGGCTCCTGGAAATC
ATGATGTCACCCTGTTCTGTATCTG
AGGAGCCGTCATTATGGTCATCAC
ATTCCGAGTTCCATCCGATCCATC
TCCATCTCAACCAATCGCTGTCC
CTACATCCGAGTCGTGGACG
ATCTGTGGAGGGACGATCCA

GCTGGAGCTGACGTGATACCG
AACTTGCCTTGCTTTGCATAGTCTG
TCCTGTGCCTGTGCCATCAAC
AAATCGTCCTCCGCCACTACAC
ACAGTGACATTTCCGCCACT
GGAGAAAGGGGTGGGGAAAG

AGTGATCTCCTTCTGCATCCTGTC
TGTTGCTGCTGCTGCTGTTG

GCGGTGGTTCATGCCTGTAATC
CAATTCTCTTGCCTCAACCTCCTG
GCAGAGGCTCCGAGTATAGAACC
CCAAGCCTCACTGTCCCTCTC
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Supplemental Figure S4 Uncropped blots related to Figure 1d.
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Supplemental Figure S5 Uncropped blots related to Figure 2c.



(kDa)

Bra4

B-actin

Supplemental Figure S6 Uncropped blots related to Figure 6c¢.
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Supplemental Figure S7 Uncropped gels related to Figure 6d.




