Table S1. Transglutaminases used for phylogenetic analysis

Species Gene NCBI GenBank accession number
Human TGM1 NP_000350
Human TGM2 NP_004604
Human TGM3 NP_003236
Human TGM4 NP_003232
Human TGM5 NP_963925
Human TGM6 NP_945345
Human TGM7 NP_443187
Human F13A1 NP_000120
Human EPB42 NP_000110
Mouse TGM1 NP_001155186
Mouse TGM2 NP_033399
Mouse TGM3 NP_033400
Mouse TGM4 NP_808579
Mouse TGM5 NP_083075
Mouse TGM6 NP_808394
Mouse TGM7 NP_001153896
Mouse F13A1 NP_001159863
Mouse EPB42 NP_038541
Zebra finch TGM1 XP_041568788
Zebra finch TGM2 XP_002195997
Zebra finch TGM3 XP_030144662
Zebra finch TGM4 XP_041570454
Zebra finch TGM6 XP_041576223
Zebra finch TGMS5L XP_030121789
Zebra finch F13A1 XP_002199785
Zebra finch EPB42 XP_030144378
Chicken TGM1 n.a.

Chicken TGM2 NP_001378925.1
Chicken TGM3 XP_040544622
Chicken TGM4 NP_001006368
Chicken TGM5L XP_015137927
Chicken TGM6 XP_040544619
Chicken TGM6L XP_015152172
Chicken F13A1 NP_990016
Chicken EPB42 NP_001308488
Fruit fly Tg NP_609174.1

n.a., not applicable (sequence determined in this study)



Table S2. Nucleotide sequences used for the

bly of the |

coding of chicken TGM1

Sequence type

Accession number

Nucleotide sequence

Translation

RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
RNA-seq read
Whole genome
shotgun sequence

SRA:SRR13171916.38844678.2
SRA:SRR13171916.4105304.1
SRA:SRR13171916.22961509.1
SRA:SRR13171916.35134332.1
SRA:SRR13171916.37813454.2
SRA:SRR13171916.34310259.2
SRA:SRR13171916.40142191.1
SRA:SRR13171916.32182126.1
SRA:SRR13171916.34579967.1
SRA:SRR13171916.36470078.1
SRA:SRR13171916.39039682.2
SRA:SRR13171916.38368388.1
SRA:SRR13171916.32667632.1
SRA:SRR13171916.42307715.2
SRA:SRR13171916.5625680.2
SRA:SRR13171916.29113231.2
SRA:SRR13171916.41732328.2
SRA:SRR13171916.38559026.1
SRA:SRR13171916.26942286.1
SRA:SRR13171916.39820236.1
SRA:SRR13171916.27909714.2
SRA:SRR13171916.34827418.1
SRA:SRR13171916.41211803.2
SRA:SRR13171916.31179310.1
SRA:SRR13171916.25778807.1
SRA:SRR13171916.40268579.1
SRA:SRR13171916.42053964.2
SRA:SRR13171916.40167136.1
SRA:SRR13171916.13320237.2
SRA:SRR13171916.37216926.2
SRA:SRR13171916.38999933.1
SRA:SRR13171916.40911907.2
SRA:SRR13171916.41474269.1
SRA:SRR13171916.39029076.2
SRA:SRR13171916.37760965.2
SRA:SRR13171916.39575733.2
SRA:SRR13171916.38474934.1
SRA:SRR13171916.2755541.2
SRA:SRR13171916.38203596.2
SRA:SRR13171916.35142.1
SRA:SRR13171916.36952746.2
SRA:SRR13171916.42145422.2
SRA:SRR13171916.40967521.1
SRA:SRR13171916.37909467.2
SRA:SRR13171916.40442065.1
SRA:SRR13171916.36501675.1
SRA:SRR13171916.42107183.1
SRA:SRR13171916.38874248.2
SRA:SRR13171916.34832449.1
SRA:SRR13171916.19625563.2
SRA:SRR13171916.29430382.2
SRA:SRR13171916.41578201.2
SRA:SRR13171916.17212336.1
SRA:SRR13171916.34935769.1
SRA:SRR13171916.38756346.1
SRA:SRR13171916.41251451.1
SRA:SRR13171916.37698911.1
SRA:SRR13171916.26215572.1
JAENSL010000336.1:1785-2039

ATGCCGGACGCGGACCCCCGGCTGGACGCGGGCCGTTGGGCTGCTGCCAGCTTCCGCCTGCGGGGGGCGCCGTCC
GCGCCGTCCTCCGACCCCCCCCCGAGGTCGCGGGGCTCCTTCTGGCGCCGCCTGGGTGGCTGCTGCGGGTGCTGC
GCGGGTGCTGCGGGTGCTGCCGGCGCGGCAAGGAGGATTGGGACCCCCCCCCAGGAGAGGTGCCGGGACGGAGC
CAAGGAGGATTGGGACCCCCCCCCAGGAGAGGTGCCGGGACGGAGACCCCCCCAGGCTTTGAAACCCGGCCTGCTG
GCCGACCGCATCGCCCACCACACGGCCGAGTTCTGCTCCCCACAGCTGGTGGTCCGCCGGGGGCAGCCCTTCCAC
GGTTCGAGGGCCGACCGCATCGCCCACCACACGGCCGAGTTCTGCTCCCCACAGCTGGTGGTCCGCCGGGGGCAG
CGCCCACCACACGGCCGAGTTCTGCTCCCCACAGCTGGTGGTCCGCCGGGGGCAGCCCTTCCACCTCCGGGTCCTC
CCCCGAGGACGACAGCCTCTGCGTGGAGCTGCTGCTGGGCCCCACCCCCCAGGTGGCCAAAGGCACTCACGTGCTG
CTCGGCCGTGTGGTGGGCGATGCGGTCGGCCCTCGAACCCACAACCAGACCCCGGGGGACCAGCAGGCCGGGTTTC
GGGCTCAGCAGCAGCTCCACGCAGAGGCTGTCGTCCTCGGGGTCGAAGGGCCGTGGGAGGAGGACCCGGAGGTGG
CGGACGGGAGCGGGGGAGTTCGGGGCGCCCTTTGATGACCGCAATGACGTCATCGTGCTGTTCAACCCCTGGTGT
ACGGGAGCGGGGGAGTTCGGGGCGCCCTTTGATGACCGCAATGACGTCATCGTGCTGTTCAACCCCTGGTGTGAG
CATTGGTCGGTACCGCCTGAGCGTCAAAACCCGGACGGGAGCGGGGGAGTTCGGGGCGCCCTTTGATGACCGCAAT
CCGCAATGACGTCATCGTGCTGTTCAACCCCTGGTGTGAGGAGGATGGGGTGTACATGGAGCAAACTAACGACCTT
CAGGTGGCCAAAGGCACTCACGTGCTGATCCCATTGGGCGAAACGTCGGCCACCGGATGGACGGCGGAGCAGGCGG
ACCGGATGGACGGCGGAGGAGGCGGGAGAGGAAGCGGAAGGGGAGGAGGCGAGCGGAAGTCCCGCCCTCCGGLTCC
GGGAGGAGGCGAGCGGAAGTCCCGCCCTCCGGCTCCGCCTCTCGGCCCCGGCGGACGCTCCCATTGGTCGGTACCG
GTACGTCCTTAACGAGACGGGCCGCATCTTCTATGGCACGGAGGAACAGATCGCAGAGCGCTCCTGGAACTACGGG
CGTCCTTAACGAGACGGGCCGCATCTTCTATGGCACGGAGGAACAGATCGCAGAGCGCTCCTGGAACTACGGGCAG
GGATGGGGTGTACATGGAGCAAACTAACGACCTTAATGAGTACGTCCTTAACGAGACGGGCCGCATCTTCTATGGC
AGATCGCAGAGCGCTCCTGGAACTACGGGCAGTTTGACGCAGGGGTCCTGGATGCCTGCTTGGCCATATTGGTC
AGGGGTCCTGGATGCCTGCTTGGCCATATTGGACCGGCGCCGGATGCCCCACAGCGCCAGGGGGGACCCCGTGATG
GTTTGACGCAGGGGTCCTGGATGCCTGCTTGGCCATATTGGACCGGCGCCGGATGCCCCACAGCGCCAGGGGGGAC
CCTGGTCACCATCACGGGGTCCCCCCTGGCGCTGTGGGGCATCCGGCGCCGGTCCAATATGGCCAAGCAGGCATCC
CCTCGGTCCAGTTCCCAACCAGAACCCCGTTGTCATCCAGGGAGTTTACCATGGCCGACACCACTCTGGTCACCAT
CCCAGCACTGCCCGTAGCGCACCGGCGCCCCCCCGCGGTGGTAGGAGCGCAGGATGTCCACCGAGCCGGCCCAGGL
CTGCGCTCCTACCACCGCGGGGGGGCGCCGGTGCGCTACGGGCAGTGCTGGGTGTTCGCCGGCGTCGTCACCACCG
GTTCGTCACCGTCCGCGTCGGCACCCCCAGGCAGCGCAGCACGGTGGTGACAACGCCGGCGAACACCCAGCACTGC
CTGGTTGGGAACTGGACCGGGGATTACACGCAGGGCACCAACCCGTCGGCCTGGGCCGGCTCGGTGGACATCATGC
CGTGCTGCGCTGCCTGGGGGTGCCGACGCGGACGGTGACGAACTACAACTCGGCGCACGACACCGACGTGTCGCTG
TCCAGACGGAGTCGGTGTTGAGGCGCTCGAGGGGCTTCATGTTCTCGTCGAAGTAGATGTCGGTGGTCAGCGACAC
GCCCCTCGAGCGCCTCAACACCGACTCCGTCTGGAACTTCCACGTGTGGAACGACTGCTGGATGCGCCGCCCGGLC
CCACCACCTGCCAGCCGTCGTATCCCGCAGGGAGGTCCGGGCGGCGCATCCAGCAGTCGTTCCACACGTGGAAGTT
CTGCTGGATGCGCCGCCCGGACCTCCCTGCGGGATACGACGGCTGGCAGGTGGTGGACGCCACCCCGCAGGAGACC
GTGGACGCCACCCCGCAGGAGACCAGCAGCGGGCTGTTCTGCTGTGGGCCGTGCTCCGTGGCGGCCGTGAAGAACG
GGGCCGTGCTCCGTGACGGCCGTGAAGAACGGGGAGGTCTTCCTCAAATACGACACTGCCTTCGTCTTCGCCGAGG
GATGGCGAAGGCGCCGTTGCCCTTCCGCTGCCAGTACACCTTGTCGCTGTTCACCTCGGCGAAGACGAAGGCAGTG
GTGAACAGCGACAAGGTGTACTGGCAGCGGAAGGGCAACGGCGCCTTCGCCATCGTCCACGTGGAGGAAGGCGCC
CGACAAGGTGTACTGGCAGCGGAAGGGCAACGGCGCCTTCGCCATCGTCCACGTGGAGGAAGGCGCCATCGGGCGC
CTCGGGGTGTTTGTAGAGGTGGGTGATGTCGATGCGGGCGGCCGACTGCGGCCCCACGGTGCTGATGCGGCGCCCG
ATCGACATCACCCACCTCTACAAACACCCCGAGGGCTCGGAGGCGGAGCGTCGCGCGGTGTCCACGGCGACATCTC
CTGCGCGCTGCGGTACACCGGAGTGGCGGCGCCGCCCTTCCGCCACGAGCAGCACAGGAGGGTCGTGGCGCCGGGG
CCTGTGCTGCTCGTGGCGGAAGGGCGGCGCCGCCACTCCGGTGTACCGCAGCGCGCAGACGGACAGCCGCACCCGG
CACAGGAGGGTCGTGGCGCCGGGGGGGGAGGAGCAGCTGTGTGTGGCGGTGCCGTTCTCGGAGTACAGCCCCCACG
CCTGGGACGGCGCCGCGCCGCTGCGAGGCCGGGAGCCGTGAGATGTCGCCGTGGACACCGCGCGACGCTCCGCCTC
CTTTCAGCTCCAACTCCGCCCCCGCCACCGCCGGCCCGGAGCTCAGCGACAGCCGCACCTCCCCCCGGGACGGLCGL
GCCGCACCCGGACGGTCCGCGGCTGCGGAGCCGCGTTGTGAGCCGTCACTTTCAGCTCCAACTCCGCCCCCGCCAC
GGAGCAGCTGTGTGTGGCGGTGCCGTTCTCGGAGTACAGCCCCCACGTGGGCTCTCAGGACGCGCTCCGTCTGACG
CGCCGCCGCCGTCAGACGGAGCGCGTCCTGAGAGCCCACGTGGGGGCTGTACTCCGAGAACGGCACCGCCACACAC
AAAGAGCTGCGCGTCCGCCTGGCGGCCCCCGACCTCAGCATGACGCTGCTGGGCCCCCCGGTTGTAGGGCAGGAGG
TCTCAGGACGCGCTCCGTCTGACGGCGGCGGCGGCGGTGGAGGAGACGGGGGAGGTGGTGGCCAAAGAGCTGCGCG
GGGCAGGAGGTTTCCGTTCAGGTCCTCTTCCGGAATCCGCTGCCCCAGAAGCTCACGGGGGCGGAGCTTCGCATGG
TGATGGATGCGGGGCAGGACAGCCCCGCCCCCTCCATGCGAAGCTCCGCCCCCGTGAGCTTCTGGGGCAGCGGATT
CTGACGGAGCCGCAGGGTCTGCTCCGGGGCCACCGTGCCGACGCTGATGGATGCGGGGCAGGACAGCCCLGLCCCC
GTCGGGTCCCGGGACGGCGTCGAATTGCAGCTCTCCGTGGACGGGGCCCAACTGGGCGCTTTCCATGGCGGCCACC
CGTTGGTTGCCGCGCTGCCCTCCACGCTGTCCCCGTCGGGTCCCGGGACGGCGTCGAATTGCAGCTCTCCGTGGAC
GGGCGCTTTCCATGGCGGCCACCAACCGACGGCGCCCGGCCCGCAGAGGCACCACGGGCTGACGGAGCCGCAGGGT
GCCTCCTCCTCCTCGTGTTGCCGTTGGTTGCCGCGCTGCCCTCCACGCTGTCCCCGTCGGGTCCCGGGACGGCGTC

ACGGTGGCCCCGGAGCAGACCCTGCGGCTCCGTCAGCCCGTGGTGCCTCTGCGGGCCGGGCGCCGTCGGTTGGTGGCCGCCAT
GGAAAGCGCCCAGTTGGGCCCCGTCCACGGAGAGCTGCAATTCGACGCCGTCCCGGGACCCGACGGGGACAGCGTGGAGGGC

AGCGCGGCAACCAACGGCAACACGAGGAGGAGGAGGA A AGGGC

MPDADPRLDAGRWAAASFRLRGAPS
APSSDPPPRSRGSFWRRLGGCCGCC
GCCGCCRRGKEDWDPPPGEVPGRS
KEDWDPPPGEVPGRRPPQALKPGLL
ADRIAHHTAEFCSPQLVVRRGQPFH
GSRADRIAHHTAEFCSPQLVVRRGQ
AHHTAEFCSPQLVVRRGQPFHLRVL
PEDDSLCVELLLGPTPQVAKGTHVL
KPGLLVPRGLVVGSRADRIAHHTAE
HLRVLLPRPFDPEDDSLCVELLLS
RTGAGEFGAPFDDRNDVIVLFNPWC
TGAGEFGAPFDDRNDVIVLFNPWCE
IGRYRLSVKTRTGAGEFGAPFDDRN
RNDVIVLFNPWCEEDGVYMEQTNDL
QVAKGTHVLIPLGETSATGWTAEQA
TGWTAEEAGEEAEGEEASGSPALRL
EEASGSPALRLRLSAPADAPIGRY
YVLNETGRIFYGTEEQIAERSWNYG
VLNETGRIFYGTEEQIAERSWNYGQ
DGVYMEQTNDLNEYVLNETGRIFYG
IAERSWNYGQFDAGVLDACLAILV
GVLDACLAILDRRRMPHSARGDPVM
FDAGVLDACLAILDRRRMPHSARGD
DACLAILDRRRMPHSARGDPVMVTR
MVTRVVSAMVNSLDDNGVLVGNWTE
AWAGSVDILRSYHRGGAPVRYGQCW
LRSYHRGGAPVRYGQCWVFAGVVTT
QCWVFAGVVTTVLRCLGVPTRTVTN
LVGNWTGDYTQGTNPSAWAGSVDIM
VLRCLGVPTRTVTNYNSAHDTDVSL
VSLTTDIYFDENMKPLERLNTDSVW
PLERLNTDSVWNFHVWNDCWMRRPA
NFHVWNDCWMRRPDLPAGYDGWQVV
CWMRRPDLPAGYDGWQVVDATPQET
VDATPQETSSGLFCCGPCSVAAVKN
GPCSVTAVKNGEVFLKYDTAFVFAE
TAFVFAEVNSDKVYWQRKGNGAFAI
VNSDKVYWQRKGNGAFAIVHVEEGA
DKVYWQRKGNGAFAIVHVEEGAIGR
GRRISTVGPQSAARIDITHLYKHPE
IDITHLYKHPEGSEAERRAVSTATS
CALRYTGVAAPPFRHEQHRRVVAPG
RVRLSVCALRYTGVAAPPFRHEQHR
HRRVVAPGGEEQLCVAVPFSEYSPH
EAERRAVSTATSHGSRPRSGAAPSQ
APSRGEVRLSLSSGPAVAGAELELK
VAGAELELKVTAHNAAPQPRTVRVR
EQLCVAVPFSEYSPHVGSQDALRLT
CVAVPFSEYSPHVGSQDALRLTAAA
KELRVRLAAPDLSMTLLGPPVVGQE
SQDALRLTAAAAVEETGEVVAKELR
GQEVSVQVLFRNPLPQKLTGAELRM
NPLPQKLTGAELRMEGAGLSCPASI
GAGLSCPASISVGTVAPEQTLRLRQ
VAAMESAQLGPVHGELQFDAVPGPD
VHGELQFDAVPGPDGDSVEGSAATN
TLRLRQPVVPLRAGRRRLVAAMESA
DAVPGPDGDSVEGSAATNGNTRRRR

TVAPEQTLRLRQPVVPLRAGRRRLVAAMESA
QLGPVHGELQFDAVPGPDGDSVEGSAATNG

GGCGCC!
AGCACCGGGGGG

NT RRRGGRAGGSTGG

Abbreviations: RNA-seq, RNA-sequencing; SRA, sequence read archive
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TGM1 human
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SRR13171916.41211803.
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SRR13171916.40268579.
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TGM1 human

TGM1 zebra finch
TGM1 chicken
SRR13171916.42053964 .
SRR13171916.40167136
SRR13171916.37216926
SRR13171916.38999933.
SRR13171916.40911907.
SRR13171916.41474269
SRR13171916.39029076
SRR13171916.37760965.
SRR13171916.39575733.

NNNRENRNPEN

TGM1 human

TGM1 zebra finch
TGM1 chicken
SRR13171916.39575733.2
SRR13171916.38474934.1
SRR13171916.2755541.2
SRR13171916.38203596.
SRR13171916.35142.1
SRR13171916.36952746.
SRR13171916.40442065.
SRR13171916.36501675.

N

RN

TGM1 human

TGM1 zebra finch
TGM1 chicken
SRR13171916.36501675.
SRR13171916.42107183.
SRR13171916.40967521.
SRR13171916.42145422
SRR13171916.37909467
SRR13171916.38874248.
SRR13171916.34832449.
SRR13171916.29430382
SRR13171916.19625563

NNRENNNR PP

TGM1 human

TGM1 zebra finch

TGM1 chicken
SRR13171916.29430382.2
SRR13171916.19625563.2
SRR13171916.41578201.2
SRR13171916.17212336.1
SRR13171916.34935769.1
SRR13171916.37698911.1
SRR13171916.38756346.1
SRR13171916.41251451.1
JAENSL010000336.1-part

TGM1 human

TGM1 zebra finch

TGM1 chicken
SRR13171916.38756346.1
SRR13171916.41251451.1
SRR13171916.26215572.1
JAENSL010000336.1-part
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MMDG-PRSDVGRWGGNPLQPPTTPSPEPEPEPD--~--GRSRRGGGRSFWARCCGCCSCRNAADDDWGPEPSD:! TRRPGSF
MPD--PRLDRGRFP--SLRLTGAPRAPPPSGRRAGLWRRLAAAGGN-~-~-CGCCGCCGRSGGGGGEWEP IPGETPGRRTAQ-
MPDADPRLDAGRWAAASFRLRGAPSSDPPPRSRGSFWRRL -~-GGC--~-CGCCGCCRR-~~GKEDWDPPPGEVPGRRPPQ-~
MPDADPRLDAGRWAAASFRLRGAPS
APSSDPPPRSRGSFWRRL---GGC---CGCC
GCCGCCRR---GKEDWDPPPGEVPGRS
KEDWDPPPGEVPGRRPPQ-=========——————————

SDSRRPVSRGS

101 200
GVNAAGDGT IREGMLVVNGVDLLSSRSDQNRREHHTDEYEYDEL IVRRGQPFHMLLLLSRTYE-SSDRITLELL IGNNPEVGKGTHV I IPVGKGGSGGWK
—-PVRPGLLAPVW--~-LRPGSSTNRTAHHTQEFPARPLVVRRGQRFHVGMRLPRE-PRTGDG I CLELTLGPNPQVAKGTHVLVPLGGSSPTGWS
ALKPGLLVPRG--~-LVVGSRADR I AHHTAEFCSPQLVVRRGQPFHLRVLLPRPFDPEDDSLCVELLLGPTPQVAKGTHVLIPLGETSATGWT
ALKP

—---KPGLLVPRG-~-~-LVVGSRADRIAHHTAE
GSRADRIAHHTAEFCSPQLVVRRGQ
ADRIAHHTAEFCSPQLVVRRGQPFH
AHHTAEFCSPQLVVRRGQPFHLRVL
HLRVLLPRPFDPEDDSLCVELLLS
PEDDSLCVELLLGPTPQVAKGTHVL
QVAKGTHVLIPLGETSATGWT

TGWT
201 300
AQVVK=-=————————, ASGQNLNLRVHTSPNA I IGKFQFTVRTQSDAGEFQLPFDPRNEIY ILFNPWCPEDIVYVDHEDWRQEYVLNESGRIYYGTEAQIG

AEVDEGVAEP | GGGANSGHALWVGLTAPPTAP I GRYRLSARTRTEAGEFAAPFEPDNDLVL L FNPWCQEDSVYMEQTSDLSEYVLNESGRIFYGTEEQIA

AE--EAGEEAEGEEASGSPALRLRLSAPADAP I GRYRLSVKTRTGAGEFGAPFDDRNDV IVLFNPWCEEDGVYMEQTNDLNEYVLNETGRIFYGTEEQIA

AE--QA
AE—-EAGEEAEGEEASGSPALRL

EEASGSPALRLRLSAPADAPIGRY
IGRYRLSVKTRTGAGEFGAPFDDRN
RTGAGEFGAPFDDRNDV IVLFNPWC
TGAGEFGAPFDDRNDV I VLFNPWCE
RNDV 1VLFNPWCEEDGVYMEQTNDL
DGVYMEQTNDLNEYVLNETGRIFYG

YVLNETGRIFYGTEEQIA

VLNETGRIFYGTEEQIA

1A

301 400
ERTWNYGQFDHGVLDACLY I LDRRGMPYGGRGDPVNVSRV I SAMVNSLDDNGVL I GNWSGDYSRGTNPSAWVGSVE I LLSYLRTGYSVPYGQCWVFAGVT
ERAWNYGQFEPGVLDACLF I LDRRGMPHGARGDPVMVARVVSAMVNSLDDSGVLVGNWTGDYSQGTNPSAWAGSVG I LRSFHGTGSPVRYGQCWVFAGVV
ERSWNYGQFDAGVLDACLA I LDRRRMPHSARGDPVMVTRVVSAMVNSLDDNGVLVGNWTGDYTQGTNPSAWAGSVD I LRSYHRGGAPVRYGQCWVFAGVV
ERSWNYG
ERSWNYGQ
ERSWNYGQFDAGVLDACLAILV
FDAGVLDACLAILDRRRMPHSARGD
GVLDACLAILDRRRMPHSARGDPVM
DACLAILDRRRMPHSARGDPVMVTR
MVTRVVSAMVNSLDDNGVLVGNWTE
LVGNWTGDYTQGTNPSAWAGSVD IM
AWAGSVD ILRSYHRGGAPVRYGQCW
LRSYHRGGAPVRYGQCWVFAGVV
QCWVFAGVV

401 500
TTVLRCLGLATRTVTNFNSAHDTDTSLTMD I'YFDENMKPLEHLNHDSVWNFHVWNDCWMKRPDLPSGFDGWQVVDATPQETSSG I FCCGPCSVES IKNGL
TTVLRCLGLPTRTVTNYNSAHDTDTSLTTDI'YLDEAMRPLERLNTDSVWNFHVWNDCWMKRPDLPEGYDGWQVVDATPQETSSGLFCCGPCSVKAVKNGD
TTVLRCLGVPTRTVTNYNSAHDTDVSLTTDI'YFDENMKPLERLNTDSVWNFHVWNDCWMRRPDLPAGYDGWQVVDATPQETSSGLFCCGPCSVTAVKNGE
T
TTVLRCLGVPTRTVTN
VLRCLGVPTRTVTNYNSAHDTDVSL
VSLTTDIYFDENMKPLERLNTDSVW
PLERLNTDSVWNFHVWNDCWMRRPA
NFHVWNDCWMRRPDLPAGYDGWQVV
CWMRRPDLPAGYDGWQVVDATPQET
VDATPQETSSGLFCCGPCSVAAVKN
GPCSVTAVKNGE

501 600
VYMKYDTPF I FAEVNSDKVYWQRQDDGSFKIVYVEEKAIGTLIVTKAISSNMRED I TYLYKHPEGSDAERKAVETAAAHGSKPNVYANRGSAEDVAMQVE
VFLKYDTPFVFAEVNSDKVYWQRQAHGGFAVVHVEEGA IGRRISTLGATGHARVD I TDQYKHPEGSEEERRAVSAATSHGSRPRQRGPTSGGE-VTMTVG
VFLKYDTAFVFAEVNSDKVYWQRKGNGAFAIVHVEEGAIGRRISTVGPQSAARID I THLYKHPEGSEAERRAVSTATSHGSRPRSGAAPSRGE-VRLSLS
VFLKYDTAFVFAE
TAFVFAEVNSDKVYWQRKGNGAFAI
VNSDKVYWQRKGNGAFAIVHVEEGA
DKVYWQRKGNGAFAIVHVEEGAIGR
GRRISTVGPQSAARIDITHLYKHPE
IDITHLYKHPEGSEAERRAVSTATS
EAERRAVSTATSHGSRPRSGAAPSQ
APSRGE-VRLSLS

601 700
AQDAVMGQDLMVSVML INHSSSRRTVKLHLYLSVTFYTGVSGT I FKETKKEVELAPGASDRVTMPVAYKEYRPHLVDQGAMLLNVSGHVKESGQVLAKQH
SGPAVAGADLELRAVLKNGGLEPRTLRLRFSLCAVRYTGVAGAAFRQEQHRRTLPPGQEDTVTMTVTYTEYQPHVGDQDALKLTVAAAVQESGQVLAKEL
SGPAVAGAELELKVTAHNAAPQPRTVRVRLSVCALRYTGVAAPPFRHEQHRRVVAPGGEEQLCVAVPFSEYSPHVGSQDALRLTAAAAVEETGEVVAKEL
SGPAVAGAELELK
VAGAELELKVTAHNAAPQPRTVRVR
RVRLSVCALRYTGVAAPPFRHEQHR
CALRYTGVAAPPFRHEQHRRVVAPG
HRRVVAPGGEEQLCVAVPFSEYSPH
EQLCVAVPFSEYSPHVGSQDALRLT
CVAVPFSEYSPHVGSQDALRLTAAA
SQDALRLTAAAAVEETGEVVAKEL

701 800
TFRLRTPDLSLTLLGAAVVGQECEVQIVFKNPLPVTLTNVVFRLEGSGLQRPKILNVGD IGGNETVTLRQSFVPVRPGPRQL IASLDSPQLSQVHGVIQV
LVRLHTPELTLTLLGPAVVGRPVSVQVVFQNPLPAPLPSASLRMEGAG I ACPKPLALGSLGAGQTLRLSQSVTPLRAGQRRLVATLESAALPPLSGCVQF
RVRLAAPDLSMTLLGPPVVGQEVSVQVLFRNPLPQKLTGAELRMEGAGLSCPAS I SVGTVAPEQTLRLRQPVVPLRAGRRRLVAAMESAQLGPVHGELQF

R
RVRLAAPDLSMTLLGPPVVGQE
GQEVSVQVLFRNPLPQKLTGAELRM
NPLPQKLTGAELRMEGAGLSCPASI
GAGLSCPASISVGTVAPEQTLRLRQ
TLRLRQPVVPLRAGRRRLVAAMESA

VAAMESAQLGPVHGELQF

VHGELQF

TVAPEQTLRLRQPVVPLRAGRRRLVAAMESAQLGPVHGELQF

801 849
DVAPAPGDGGFFSDAGGDSHLGET IPMASRGGA-————-——————————
SAQT--GSTGSTGSLTGDTGREENHTGSTGNGGRRLRRRRGRPGGSTGG
DAVP--GPDGD--SVEGSAATNGNTRRRRRGGGGR-~RRGGRAGGSTGG
DAVP--GPD

DAVP--GPDGD--SVEGSAATN
DAVP--GPDGD--SVEGSAATNGNTRRRR
DAVP--GPDGD--SVEGSAATNGNTRRRRRGGGGR-~-RRGGRAGGSTGG



B

>Gallus gallus TGM1 mRNA (coding sequence)
atgccggacgcggacccccggctggacgcgggcecgttgggetgetgecagettcececgectgeggggggcgecgtectecgacce
ccccccgaggtegeggggcetecttectggegecgectgggtggetgetgegggtgetgegggtgetgecggecgeggcaaggagg
attgggacccccccccaggagaggtgeccgggacggagacccccccaggctttgaaacccggectgetggtecceceggggtetyg
gttgtgggttcgagggccgaccgcatcgcecccaccacacggccgagttctgectccccacagetggtggtccgecgggggcagec
cttccacctccgggtectectcccacggceccttcgacceccgaggacgacagectctgegtggagetgetgetgggecccacce
cccaggtggccaaaggcactcacgtgctgatcccattgggcgaaacgtcggccaccggatggacggcggaggaggcgggagag
gaagcggaaggggaggaggcgagcggaagtcccgecctcecggetccgectcectcggecccggeggacgctcecccattggtcggta
ccgcctgagcegtcaaaacccggacgggagcgggggagttcggggegecctttgatgaccgcaatgacgtcatcgtgetgttca
acccctggtgtgaggaggatggggtgtacatggagcaaactaacgaccttaatgagtacgtccttaacgagacgggccgcatc
ttctatggcacggaggaacagatcgcagagcgctcctggaactacgggcagtttgacgcaggggtcctggatgectgettgge
catattggaccggcgccggatgccccacagcgccaggggggaccccgtgatggtgaccagagtggtgtcggecatggtaaact
ccctggatgacaacggggttctggttgggaactggaccggggattacacgcagggcaccaacccgtcggectgggecggeteg
gtggacatcctgcgctcctaccaccgecgggggggcgcecggtgegectacgggcagtgetgggtgttcgecggegttgtcaccac
cgtgctgcgcetgectgggggtgecgacgcggacggtgacgaactacaactcggcgcacgacaccgacgtgtcgectgaccaccyg
acatctacttcgacgagaacatgaagcccctcgagcgcctcaacaccgactccgtctggaacttccacgtgtggaacgactge
tggatgcgccgcccggacctccctgcgggatacgacggctggcaggtggtggacgccaccccgcaggagaccagcagegggcet
gttctgctgtgggccgtgctccgtgacggeccgtgaagaacggggaggtcttcctcaaatacgacactgecttecgtecttcgecg
aggtgaacagcgacaaggtgtactggcagcggaagggcaacggcgccttcgceccatcgtccacgtggaggaaggcgecatcggg
cgccgcatcagcaccgtggggcecgcagtcggcecgceccgcatcgacatcacccacctctacaaacaccccgagggctcggagge
ggagcgtcgcegeggtgtccacggcecgacatctcacggctccecggectecgcageggegeggegecgtececcggggggaggtgegge
tgtcgctgagctccgggecggeggtggcgggggcggagttggagectgaaagtgacggctcacaacgcggcteccgcagecgegg
accgtccgggtgceggcetgtceccgtectgecgegetgeggtacaccggagtggecggecgecgecctteccgecacgagcagcacaggag
ggtcgtggcgcecggggggggaggagcagetgtgtgtggeggtgecgttctecggagtacageccccacgtgggetctcaggacy
cgctccgtctgacggcggecggeggecggtggaggagacgggggaggtggtggeccaaagagetgegegtececgectggeggecccee
gacctcagcatgacgctgctgggccccccggttgtagggcaggaggtttccgttcaggtectcttccggaatccgetgeccca
gaagctcacgggggcggagcttcgcatggagggggcggggcetgtectgeccccgeatccatcagegtecggcacggtggeccegg
agcagaccctgcggctccgtcagcccgtggtgectctgegggecgggegecgteggttggtggecgecatggaaagecgeccag
ttgggccccgtccacggagagctgcaattcgacgccgtcccgggacccgacggggacagcgtggagggcagcgcggcaaccaa
cggcaacacgaggaggaggaggagggggggaggggggcggcgcecggggggggagggcgggggggagecaccggggggtga

C

>Gallus gallus TGM1
MPDADPRLDAGRWAAASFRLRGAPSSDPPPRSRGSFWRRLGGCCGCCGCCRRGKEDWDPPPGEVPGRRPPQALKPGLLVPRGL
VVGSRADRIAHHTAEFCSPQLVVRRGQPFHLRVLLPRPFDPEDDSLCVELLLGPTPQVAKGTHVLIPLGETSATGWTAEEAGE
EAEGEEASGSPALRLRLSAPADAPIGRYRLSVKTRTGAGEFGAPFDDRNDV IVLFNPWCEEDGVYMEQTNDLNEYVLNETGRI
FYGTEEQIAERSWNYGQFDAGVLDACLAILDRRRMPHSARGDPVMVTRVVSAMVNSLDDNGVLVGNWTGDYTQGTNPSAWAGS
VDILRSYHRGGAPVRYGQCWVFAGVVTTVLRCLGVPTRTVTNYNSAHDTDVSLTTD1YFDENMKPLERLNTDSVWNFHVWNDC
WMRRPDLPAGYDGWQVVDATPQETSSGLFCCGPCSVTAVKNGEVFLKYDTAFVFAEVNSDKVYWQRKGNGAFAITVHVEEGAIG
RRISTVGPQSAARIDITHLYKHPEGSEAERRAVSTATSHGSRPRSGAAPSRGEVRLSLSSGPAVAGAELELKVTAHNAAPQPR
TVRVRLSVCALRYTGVAAPPFRHEQHRRVVAPGGEEQLCVAVPFSEYSPHVGSQDALRLTAAAAVEETGEVVAKELRVRLAAP
DLSMTLLGPPVVGQEVSVQVLFRNPLPQKLTGAELRMEGAGLSCPASISVGTVAPEQTLRLRQPVVPLRAGRRRLVAAMESAQ
LGPVHGELQFDAVPGPDGDSVEGSAATNGNTRRRRRGGGGRRRGGRAGGSTGG

Figure S1. Chicken TGML1 sequence assembly. (A) Alignment of amino acid sequences of
TGM1 proteins of human and zebra finch versus translated sequences of chicken TGM1
nucleotide sequence fragments. RNA-sequencing reads from chicken in vitro skin models
were subjected to tBLASTn search for TGM1. The sequences of the RNA-seq reads are
shown in Supplementary Table S1. (B) Nucleotide sequence of the coding region of chicken
(Gallus gallus) TGM1 mRNA. (C) Amino acid sequence of chicken (Gallus gallus) TGM1
protein.



>mouse_TGM1

LVVTGVDLLCDQNRREHHTDEFEYDEL 1VRRGQPFHMILFLNREYESSDRIALELL 1GSNP
EVGKGTHV 1 IPVGKGGSGGWKAQVTKNNGHNLNLRVHTSPNATL IGKFQFTVRTRSELPFDP
RNE1Y ILFNPWCPED IVYVDHEDWRQEYVLNESGRIYYGTEAQIGERTWNYGQFDHGVLDA
CLYILDRRGMPYGGRGDPVSVSRVVSAMVNSLDDNGVL IGNWTGDYSRGTNPSAWVGSVEI
LLSYLRTGYSVPYGQCWVFAGVTTTVLRCLGFATRTVTNENSAHDTDTSLTMD 1 YFDENMK
PLHLNHDSVWNFHVWNDCWMKRPDLPSGFDGWQVVDATPQETSSG I FCCGPCSVESVKNGL
VYMKYDTPF IFAEVNSDKVYWQRQDDGSFKIVYVEEKAIGTLIVTKAIHSNNREDITHIYK
HPEGSEAERRAVEKAAAHGSKPNVYATRDSAEDVAMQVEAQDAVMGQDLAVSVVLTNRGSS
RRTVKLHLYLCVTYYTGVSGPTFKEAKKEVTLAPGASDSVTMPVAYKEYKPHLVDQGAMLL
NVSGHVESGQVLAKQHTFRLRTPDLSLTLLGAAVVGQECGVQIVFKNPLPVTLTNVVFRLE
GSGLQRPKVLNVGD IGGNETVTLRQTFVPVRPGPRQL IASLDSPQLSQVHGV 1QVDVAP
>mouse_TGM2
LLLERCDLEIQANGRDHHTADLCQEKLVLRRGQRFRLTLYFGRGYEASDSLTFGAVTGPDP
SEEAGTKARFSLSDVEEGSWSASVLDQQDNVLSLQLCTPANAPIGLYRLSLEASTGGSSFV
LGHFILLYNAWCPADDVYLDSEEERREYVLTQQGF1YQGSVKFIKSVPWNFGQFEDGILDT
CLMLLDMNSRDCSRRSSP1YVGRVVSAMVNCNDDQGVLLGRWDNNYGDG I SPMAWIGSVDI
LRRWKEHGQQVKYGQCWVFAAVACTVLRCLGIPTRVVTNYNSAHDQNSNLL IEYFRNEFGE
LESNKSEMIWNFHCWVESWMTRPDLQPGYEGWQAIDPTPQEKSEGTYCCGPVSVRAIKEGD
LSTKYDAPFVFAEVNADVVDWIRQEDGSVLKS INRSLVVGQKISTKSVGRDDRED ITHTYK
YPEGSPEEREVFTKANHLNKLAE-—---

KEETGVAMR IRGDSMSMGNDFDVFAHIGNDTSETRECRLLLCARTVSYNGVLGPECTED-
INLTLDPYSENSIPLRILYEKYSGCLTESNL IKVRGLL IEAANSYLLAERDLYLENPEIKI
RVLGEPKQNRKLVAEVSLKNPLSDPLYDCIFTVEGAGLTKQKSVEVSDVPAGDLVKARVDL
FPTDIGLHKLVVNFQCDKLKSVKGYRNVI I1GP

>mouse_TGM3
LQIQNVNWQVPMNRRAHHTDKFSSQDS 1VRRGQPWE I ILVCNRSLESGEDLNF1VSTGPQP
SESARTKAVFESISGRSTGGWNAALKANSGNNLATAITASPVSAPIGLYTLSVEISSRASSLK
LGTFIMLFNPWLQADDVFMSNHAERQEYVEEDSGI 1YVGSTNRIGMVGWNFGQFEEDILNI
SLSILDRSVTDVARRNDPKYVCRVLSAMINGNDDNGV ISGNWSGNYTGGVDPRTWNGSVEI
LKNWKKSGRPVQFGQCWVFAGTLNTVLRCLGVPSRVITNFNSAHDTDRNLSVDVYYDAMGN
PLEKGSDSVWNFHVWNEGWFVRTDLGPTYNGWQVLDATPQERSQGVFQCGPASVNAIKAGD
VDRNFDMIFIFAEVNADRITWIYNNRNTQKQNSVDTHSIGKY ISTKAVGSNSRMDVTDKYK
YPEGSSEERQVHQKALDKLKPNASFGAEDKEPS I SGKFKTG I LAVGKEVSLSLMLKNMTND
RKTVTMNMTAWT IVYNGTLVHEVWKDSAT I SLDPEEE 1QYPVKIAYSQYERYLKADNMIRI
TAVCKVPDEAEVVVERDV ILDNPALTLEVLEQAHVRKPVNVQMLFSNPLDQPVNNCVLLVE
GSGLLRSLKIDVPSLRPKEKSRIRFEIFPTRSGTKQLLADFSCNKFPAIKAMLP IDVSE
>mouse_TGM4

L1 1YAVNVERKLNAAAHHTSEYQTKKLVLRRGQIFTLKVILNRPLQPQDELKVTFTSG---
QRDPPYMVELDPVTYRSKGWQVKIAKQSGVEV ILNVISAADAVVGRYKMRVN-—-———
EYKAGVFYLLFNPWCSDDSVFMASEEERAEY ILNDTGYMYMGFAKQ IKEKPWTFGQFEKHI
LSCCFNLLF--QLENNEMQNPVLVSRAICTMMCAA-
NGGVLMGNWTGDYADGTAPYVWTSSVPILQQHYVTRMPVRYGQCWVFSGILTTALRAVGIP
ARSVTNFESAHDTEKNLTVDIYLDESGKT IHLTKDSVWNFHVWTDAWMKRQDLPHGYDGWQ
VLDSTPQEISDGGFRTGPSPLTAIRQGLIQMKYDTTFVFTEVNGDKFIWLVKQNEKNILIA
VETASIGKKISTKMVGENRRED I TLQYKFPEGSPEERKVMAKASGKPSDDKLNSR-
TLNNSLQISVLQNSLELGAPIYLTITLKRKTATPQNVNISCSLNLQTYTGNKKTNLGVIQK
TVQIHGQES-

RVFLTMDASYY 1 YKLGDEMV IGGF I IAEIDSGERVATDTTLCFLYSAFSVEMPSTGKVKQP
LVITSKFTNTLPIPLTNIKFSVESLGLANMKSWEQETVPPGKT I TFQMECTPVKAGPQKFI
VKF1SRQVKEVHAEKVVLISK

>mouse_TGM5

LEVALTDLQSSQNNVRHHTEE ISVDRLVVRRGQAFSITLYFNRGFQPGDS IMFVAETGPLP
DLAKGTRAVFSFTGGGPSPWIASLEANRANSLEVSLCAPPIAAVGRYLLKIRIDSYVTAYQ
LGEFILLFNPWCPADSVYLESEPQRQEYVVNDYGF 1 YQGSKSWIRPCPWNYGQFEENTIDI
CLELLEKSSTDCALRGSPVYTSRVVCAMINSNDDNGVLNGNWSENYVDG INPAEWTGSVAI
LKQWHATGQPVRYGQCWVFAAVMCTVMRCLGIPTRVITNFDSGHDTDGNL I IDEYYDNTGR
I LNMKKDTVWNFHVWNECWMARKDLPPGYGGWQVLDATPQETSNGLYCCGPASVKAIKEGE
IDLNYDTRFAFSMVNADCMSWLVYG-
GKEQKLHQDTATVGNFISTKSI1QSDERDD I TESYKYEEGSLQEREVFLKALQKLQATRSQG
PPSDVLQVSLKFELDSPKMGQD INFVLLAVNMSPQFKDLKLNLSAQSLLHDGSPLVPFWQD
TAFITLFPEEEKSYPCKILYSQYSQYLSTDKLIRISALGEENSPEKILVNKIITLTFPGIM



INVLGAAFVNQPLTVQVVFSNPLSEPVEDCVLTLEGSGLFRQQRVLIGVLKPHHKASITLK
TVPFKSGQRQIQANLRSNRFKDIKGYKNVYVDI

>mouse_TGM6

VR ITKVDWQHSKNGAAHHTQDYPCSELVVRRGQLFSLTLDLSRVLDSEEALIFTVETGPHA
SEALHTKAVFQTAEEIGDTWTAAKEEQTENT ITVSLSSPSNAV IGRYLLSVRPSSRHSDRK
LGQFILLFNPWCPEDDVFLDSEEERQEYVLNDSGV IFRGVEKH IRAQGWNYGQFEEDILNI
CLSILDRSATDVSHRHDPVYVTRI1 ISAMVNSNNDRGVVQGQWQGKYGGGTNPLNWRGSVAI
LOKWFKGRKPVKYGQCWVFAGVMCTVLRCLGIATRVVSNFNSAHDTDGNLSVDKYVDSYGR
TLDLTEDSMWNFHVWNESWFARQDLGPSYDGWQVLDATPQEESEGMFRCGPASVTAIREGD
VHLAHDGPFVFAEVNADY I TWLWHEDKRRERVYSDTKKIGRCISTKAVGSDSRVDITGLYK
YPEGSRKERQVYSKAVKKLLSVEAWGRPVTKPS I TGKFKLEPPVLGQDLKLALCLTNLTAR
AQRVRVNVSGATILYTRKPVAEILRESHTVKLGPLEEKKIPVTISYSQYKGDLTEDKKILL
AAMCLVSKGEKLLVEKDITLED-
FITIKVLGPAVVGVTVTVEVLVINPLSESVKDCVLMVEGSGLLQQLSIEVPSLQPQEKALI
QFNITPSKSGPRQLQVDLVSSQFPDIKGFV I THVAT

>mouse_TGM7
LELRSVELQIPRNNKDHHTEDLGLSKLILRRGQIFILTIVFSRPFQPQDHLTFVAETGPEP
TELLGTRATFFLAQRPENVWSASDFMIDSNSLQVSIFSPASAVIGHYTLKLEISQGGVTYP
LGNFILLFNPWSTEDDVYLPSETLLREY IMSDYGF1YKGQTNSITSRPWNYGQFEEDIVDI
CFEILNKSSKDHSQRNNVVYVCRVVSAMINSNDDSGVLQGNWGEDYSQGTSPLEWNGSVAI
LRQWSAKGQPVKYGQCWVFASVMCTVMRCLGVPTRVVSNFHSAHNTDGNLT IDTYYDRTAE
MLAQRPDKIWNFHVWNECWMIRKDLPPGYNGWQVLDPTPQQTSSGLFCCGPASVKAIKEGD
VQLPYDTPFVYAEVNADEVVWLFEGGQVQE ILAHNTSY IGKAISTKMVGSDERLD ITSSYK
YPEGSSEERSAF I KASWKLLEPRRNASNLKAKPVRLQLHVRAPMWGQDLPLMLYVQRVPVR
DHGLTVRFCAQALLHGGGTRKPFWRHIVHLNVDFEKELQWPFLLPYSSYRDKLTDERL IRV
AGIAEVETGQF I LVLKDFSLEPPHLSIEVFERAEVGKALD IHITLTNTLMVPLNNCTMVLE
GSGLINQMTKDLGTLMAGHT IRIHLELYPIKAGPHQLQVLISSSEVKEIKGYKDILVAA
>mouse_F13A1

LNVTAVHLFKDSNK 1 DHHTDKYDNNKL 1VRRGQTFY IQI1DFNRPYDPRDLFRVEYVIGRYP
QENKGTY IPVPVVKLQSGKWGAKY IMNEDRSVRLSVQSSPEC I VGKFRMYVAVWTPTRRDP
ETDTY ILFNPWCEEDAVYLDDEKEREEYVLNDIGVIFYGDFKDIKSRSWSYGQFEDGILDT
CLYVMDKAEMDLSGRGNP IKVSRVGSAMVNAKDDEGVLVGSWDNVYAYG IPPSAWTGSVDI
LLEYRSSETPVRYGQCWVFAGVFNTFLRCLGIPARVITNYFSAHDNDANLQMD IFLEEDGN
VSKLTKDSVWNYHCWNEAWMTRPDLPVGFGGWQAVDSTPQENSDGMYRCGPASVQAVKHGH
VCFQFDAPFVFAEVNSDLVY I TAKQDGTHVVEAVDATHIGKLIVTKQIGGDGMQDITDTYK
FQEGQEEERLALETALMYGAKKTLNTEVKSRSDVTMNFDVENAVLGKDFKVTITFQNNSSN
LYTILAYLSGNITFYTGVSKKEFKKESFEETLDPFSSKKKEVLVRAGEYMSHLLEQGFLHF
FVTARIESRDVLAKQKSIILTIPKITIKVRGAAMVGSDMVVTVEFTNPLKETLQNVWIHLD
GPGVMRPKRKVFRE IRPNTTVQWEEVCRPWVSGHRKL IASMTSDSLRHVYGELDLQIQR
>mouse_EPB42

LSIKSCDFHAAENNEEHYTKAISSQHLTLRRGQSFT ITLNFRAPFLSAKKVAL IAQTGEQP
SKINKTQAIFP ISSGDQKGWSAAVEERDAQHWTVSVTTPVDAV IGHYSLLLQVSGK-
KQYPLGQFTLLFNPWNRDDAVFLQNEAERTEYVLNQNGF1YLGTADC 1QEEPWDFGQFEKD
VMDLSLKLLSM-

DKQVKDWNQPAHVARVVGALLHALKKKSVLP ISQTQAAQEGALLYKRRGSVPILRQWLTGQ
RAVYETQAWVSAAVACTVLRCLGIPARVVTTFDSAQGTVGSLLVDEYYNEEGLQNEGQRGH
IWVFQTSVECWMNRPDLSQGYGGWQ I LHPRAPNGAGVLGSCSLVPVRAVKEGELQLDPAVP
ELFAAVNASCVVWKCCEDGKLELTNSNRKDVGNCISTKVVGSDRCED I TQNYKYPAGSLQE
KEVLEKVQKERLKLGKDNGCEPWDPLHMFFESSS IPLSGDGQLSVTLINPTDEEKKVHLVI
GAQALYYNGVLAAGLWSKKQLFMLKPNQVMRLSTNLSFSCFEQTPPENSFLRVTAMARYHT
SLSCFAQENMAIGKPDL I EMPKRAAQYRPLTVSVRMHNSLEAPMQNC I ISIFGRGL ITHEK
RYGLGSLWPGSSLHTQFQFTPTHLGLQRLTVEVDCDMFQNLTGYRSVLVVA
>chicken_TGM1
LVPRGLVVGSRADRIAHHTAEFCSPQLVVRRGQPFHLRVLLPRPFDPEDSLCVELLLGPTP
QVAKGTHVL IPLGETSATGWTAEEAGSGSPALRLRLSAPADAP IGRYRLSVKTRTGAPFDD
RNDV IVLFNPWCEEDGVYMEQTNDLNEYVLNETGRIFYGTEEQI AERSWNYGQFDAGVLDA
CLAILDRRRMPHSARGDPVMVTRVVSAMVNSLDDNGVLVGNWTGDYTQGTNPSAWAGSVDI
LRSYHRGGAPVRYGQCWVFAGVVTTVLRCLGVPTRTVTNYNSAHDTDVSLTTD1YFDENMK
PLRLNTDSVWNFHVWNDCWMRRPDLPAGYDGWQVVDATPQETSSGLFCCGPCSVTAVKNGE
VFLKYDTAFVFAEVNSDKVYWQRKGNGAFATVHVEEGAIGRRISTVGPQSAARIDITHLYK
HPEGSEAERRAVSTATSHGSRPRSGAA-
PSRGEVRLSLSSGPAVAGAELELKVTAHNAAPQPRTVRVRLSVCALRYTGVAAPPFRHEQH
RRVVAPGGEEQLCVAVPFSEYSPHVGSQDALRLTAAAAVETGEVVAKELRVRLAAPDLSMT



LLGPPVVGQEVSVQVLFRNPLPQKLTGAELRMEGAGLSCPASISVGTVAPEQTLRLRQPVV
PLRAGRRRLVAAMESAQLGPVHGELQFDAVP

>chicken_TGM2
LVLETCDLQCERNGREHRTAEMGSQQLVVRRGQPFTITLNFGRGYEEGDKLAFDVETGPCP
VETSGTRSHFTLTDPEEGTWSAVLQQQDGATLCVSLCSPSSARVGRYRLTLEASTGGSSFH
LGDFILLFNAWHPEDAVYLKEEDERREYVLSQQGL I YMGSRDY I TSTPWNFGQFEDEILAI
CLEMLD INNLDCSRRNDPVY 1GRVVSAMVNCNDDHGVLLGRWDNHYEDGMSPMAWIGSVDI
LKRWRRLGQPVKYGQCWVFAAVACTVMRCLGVPSRVVTNYNSAHDTNGNLV IDRYLSETGM
EERRSTDMIWNFHCWVECWMTRPDLAPGYDGWQALDPTPQEKSEGVYCCGPAPVKAIKEGD
LQVQYDIPFVFAEVNADVVYWIVQSDGEKKKS-

THSSVVGKNISTKSVGRDSRED ITHTYKYPEGSEKEREVFSKAEHEKSSLG-----
EQEEGLHMR IKSEGANNGSDFDVFAF I SNDTDKERECRLRLCARTASYNGEVGPQCFKDLL
NLSLQPHMEQSVPLRILYEQYGPNLTQDNMIKVVALLTEETGDSVVAIRDVYIQNPEIKIR
I LGEPMQERKLVAE IRLVNPLAEPLNNCIFVVEGAGLTEQRIEELEDVEPQAEAKFRMEFV
PRQAGLHKLMVDFESDKLTGVKGYRNVI 1AP

>chicken_TGM3

AAQPSTDWHVKENGRDHHTSKFSSKEL IVRRGQAFVITF--
NGVEQPEQTLTFIVETGPKPSKQAKTQATFGISSVSKDSWSAVLQSTSSHSVSVSISSPPN
AVIGRYKLSVQSTSTSSPETLGTFVLLFNPWSSGDNVFMPNKAECEEYVLEEFGI IFAGNN
YHINSFGWNFGQFQAD ILNICLSMLDRSATDVSHRHDPKYLGRVLSAMVNANDDQGVVLGN
WSGNYDGGKSPSSWTGSGE I LQSWKKSGKPVRYGQCWVFAAVLTTVLRCLGIPTRPITNFS
SAHDADGNLRVDEFYDASGNHLNEGADSVWNFHVWNESWFSRSDLGPSYSGWQILDATPQE
ESGG I YQCGPASRNAVKEGDVDLDYDCPFVFAEVNADCMYWSYDRARKKTLLFNKSTVIGQ
LISTKAVGRDDRIDITSDYKYEEGSKKERD I FKKARKKLGLEDKFDP IEQKPD I SGKFKAG
PLEVGKDLNL ILVLKNLQSEVKSVNVNMTAWSTVYTRRPVRE IWKDSLSVSLSPEEEKHFP
IKISYAEYQQQLTTDNAIEVTALCHVEGG IQVLVQRHIALDNPT ID1QVLGEAKVNEEMDV
EVVFTNPIDIEVKDCVLQVEGSDLVRILKIDVPPLKAKD ISSTKFKLTPFETGSKHLLVNF
SCDKFADIKAFKTVKVID

>chicken_TGM4
LKVTKVDFLKSQNSVQHHTDAYNTSNLVVRRGQPFLLQLTLSRELRAADKLSLHFSIGERP
MEPTGTLMSLNPRSRNVSGWQIATIKSSGTECTLSVTSAPNAAVGIYGLMVKTGPNIYKPE
KNTVYLLFNPWGEGD IVFLSNEAERKEYVLNDTGY I YVGSAFN IHSKPWNFGQFEES 1 LDA
CMYLLDKSKLKMSSRRDPVVVSRAMSALVYNANDDNGVVLGNWSGKYENGTSPMAWIGSVALI
LQQYYKTKKPVSYGQCWVFSGVLTTVMRCLGIPARSVSNFNSAHDTDENLRVDVYLNEKGE
KLWMSSDSVWNFHVWNDVWMKRKDLPSGFDGWQA I DATPQEQSQGTFQCGPCPLKAVKEGD
VYLPYDSKFVYAEVNADKVYWRVKEENKYTKLGVESQSI1GANISTKAVGQNRRED ITWQYK
FPEGSAEERASMKRAVSYLQPSGLTPRVVPKSGVQLEITEKPLCPGNPIEVTITVKSTVAG
SWTVDLASSCQLQSYTGKVHANLGY IKQTVKVEGQSEVHVPLK IMPDAYMKALADEEHVHV
TAIAEIGTPEKLTKEASLSFEYPP IQVQMPETAKVNNDFTCAF I FKNKLNVPLDNCKLMVE
GLGIFKMATFDEGD IQPGR I IKSEVICTPTRVGEKKIVARLTSNQVKDISVEKAITVTH
>chicken_TGM6

QKI1TKVDWHSKLNKAAHHTSDYNSTQI ILRRGQAFAITLNFQTTVQPENNFTFIASTGPSP
AESQQTKAIFHLSEDAANGWSATQERCEPGRMSLMIVSPANAT IGRYKLKLQIASGTSSAL
LGQFVLLFNPWCPNDDVYMANEKERQEYVLNDSG I I FQGKEKY 1QQEAWNYGQFEEDILDI
SLSILDRSSTDVSNRNDP1YVCRV I SAMVNSNDEKGVVEGKWSGSYRSGTNPLHWSGSVSI
LRKWYRGRRP IRYGQCWVFAGVMCTVLRSLGIPTRVITNFNSAHDSNTNLS IDKY IDVSGK
TLDLTEDS IWNFHVWNESWFTRRDLGSFYDGWQVLDATPQEKSKG I YRCGPASTRAIKEGD
VNLDYDSSFVFAAVNADCVTWIQHSNKRKER I YSNTRKIGKFISTKAVGTNTRVDVTNNYK
YPEGSSKERQVYKKALKLLAVRSTGRRTTQKPTVSGKMKDAPPVIGQDILLTLALQNLTTD
FKTVNVKLRASAVLYTRKPKAE I LQWSRSVQLGAEEVKEISFKITYTQYKNALLDDRKILV
TAVCEARQGASLLVEKDIVLQDPFLTIEVLGPTVVHKATNVLVTFTNPLSEVVTDCVLRAE
GSGL IKQLN INVARMAPMETATAEFEIVPYKSGIRQLQVDLACIHFSNIKGFVMLDVAP
>chicken_TGM6L
LKPTHISWQPSVNASAHHTDRYANTELTVRRGQPFTITLYFNRQKYPGESLAFVTEIGPSP
SESHRTRAVFNLSEVGASGWSAAQGPSESGYMTF I ISSPANAT IGRYNLILQVNSGIFSRF
LGQFVLLFNPWCPGDDVY IANENERQEYVLNENG I I FVGNAKY IEARGWYYGQFQDHLLN
CLTMLDLSAVDVSRRGDPKYVGRV I SSMINGNDDNGVLLGKWQGSFHSHENPSRWDGSVVI
LQKWRQDNKPVQYGQCWVFAGVMCTVLRCLGIPTRLVSNFNSAHDVDRNLS IDKYYDSSGK
SLN1SKDSTWDYHVWNESWF IRPDLGPRYNGWQVLDATPQEQSRGLFQCGPASVVAIKEGD
VDLDYDTLFVYTEVNADCNRWIVYNDGTKKRVYCDTEI IGRFISTKAVGSNSRVDITCNYK
YPEGSPEERRVYKKALAKIFGSHITEGAMRNPG I SGKFKAEPPVFGKD INLILILNNLSTD
HKTVKVDISASSVLYTRRAVAE I LKANTSVDLGSKQGKHIRLKIPYAYYGKYLTTDKRIQV



TALCEVMHGVKLLVEKTIILEDTNI I IKIPRRVVVNKAATLEISYANPLPEPVDRCVLLVT
———LMNQVKIHLARLAPRERSR I YFEFTPRRTGPLQLQVDFSCDKFSHVKGFVT IAVQP
>chicken_TGM5L
IELGDVNLNCPSNCQIHNTHFFGTDRQ I IRRGQAFNFYASFNREWDDSDQATFTVETGLRP
CESNETKCTFPMGRLDQTCWSASYKTHQPKCINISVFPPSNACIGRY ILNMQITSCTYQRC
LGDFYVLFNPWCADDPVYLDNQAQREEY ILNEHGILYEGVHKH I TSRPWHFGQFEDGILDI
CLKILDMGDRDHCWRNDPVHVSMVVNHMISSHTTNS IMKIPENNDYLKGTKPFSWNGSVPI
LQQWYNGRRPVRYGYCGSLASVMCTVMRCLGIPSRVVTNFCFPCSNENPLGINEIFDCTGK
NL-
CGKDKLWRYHCWNESWMARRDLNQCCGDWQCLDPTPLETGRGSACSGPTWVRSIREGDLDL
DYDGHSMFSRLNSNYAGWLSQNNAKKTKVFCDAWPCGQQL ITKSVGSEQFEDITGNYKYEL
GSVKSKEAYYRAYRRIHPGYCNASFLSDSG INTRLKANCPMYGEDVQLHWLLENLRSEPKN
LKFNLCAQI I TYNGCPMDQFWKDSVTVALGPREVKKIPLCVSYSQYGPYLSDHNIMKVVAV
SDPECGEVLMVSRDIVINRPPVIVKLLSQPRLKVPCTAE ISFCNPLQEDMKNCIMTLEGCG
LFKPMT IDLGTLASNQQARTIVEFTPYRLGSHRLLANLGCHKFAYCKGCAKAEVCN
>chicken_F13A1

LRVVD IHMFKE INKQQHHTDKYYNPKL 1VRRGQPFQIQIDFSRPYDPEDQIWLEYL IGRYP
QPNKGTYIPILIGDLKPGEWGAKI THRENNSIRLSIMSSATCIIGKFRLY TAIWTPTHRNS
ATDTY ILFNPWCQLDAVYLDDEKEREEYVLNDVGIVFHGDVNEVKLRSWSYGQFEENILDA
CLFLMDKAELELSGRGNP IKICRVASAMINSKDDNGVLAGSWDNLYDYGVPPSAWTGSVDI
LLEYYSSKQPVRYGQCWVFAGVFNTFLRCLG IPARL ITNYSSAHDNNANLQLDFFLDDEGQ
VDRLTKDSVWNYHCWNEAWMTRPDLPVGFGGWQAVDGTPQETSDGMYRCGPASVQA I KHGH
VCFQFDAPFVYAEVNSDI I'YSRMGKNGSQVIEKIDTTHIGKL IVTKGVGNDDMVD ITENYK
FQEGSAEERLALETAVMYGVKKQTTQPYQPQKD IEMDLQVQKVVLGSDFKVT I I LRNKSRN
SYTATTYLSGNIVFYTGVTKSEFKKHSFSAKLEPLLSNTFDVMITSAEYLNDLLDQASFHF
FVTARIETGKVLAMQKAVVLEIPTLKIKTKGQMVVDRETSVVVEFTNPLKQTLENATLRLE
GPGVLRTMKKEFRQIPAMSTL IWDVKC IPKRPGLRKLIASLNCDALRHVYGELN IQVQK
>chicken_EPB42

LSAKKCDLK 1 IMNNNNHHTEE I STERL IVRRGQPFVITVNFSSPYLKQKRIFLSVQTGPQR
SKADGTQVKFP 1 SSGDQKQWSARLEEQDPYFWT I SVNTPANAS IGQYDLFLHASKA--
CRLLGKFILLFNPWCRDDEVFLPNEAQRQEY ILNQDGVI1YSGTENEILAQPWDFRQFDVGI
VDICFKLLD IGDQDHTQRKNP 1Y ICRTVAAMMNCNL -
ARILSESGTRECYDGTPPSKWLGSNAILQQWAALQRPVRYGQCWVFAAVMCSVLRCLGIPT
RVVTGFTWAHNTNSNPNVNEYYEEDGTLLPDKSARVWTFHVWNECWMARTDLLPEYSGWQA
LDATCQKKSKGPSFCGPAPVQAIKEGDVEVDYDVCYFFAAMNAKCKVWIHMADD I FKPASI
CTKYMGNNISTKSVGSERCED I THNYKYPEGSLQEKKVLDKVYRKTQTLQAISSLEEKVNL
FIDLQKSSLILGQDIPLSIEVFNYSDREKATDLVLGVQSLHYNGVP IMQLWKEKLNFI1KS
NEVRTLQVFVPYSQYGKELGKNRLLRLTATLRDEDSY 1 YFAQEEMSI1CDPPLT IEFPDNVL
LYQPATVKISLLNPLAEPLEKCVIVVGGQGLI'YQRKYRLGTVQPKSTQDLNISFTPTESGP
RRLTAHLTCLQIQNLKSYKTINVAA

>human_TGM1

LVVNGVDLLSDQNRREHHTDEYEYDEL IVRRGQPFHMLLLLSRTYESSDRITLELL IGNNP
EVGKGTHV 1 1PVGKGGSGGWKAQVVKASGONLNLRVHTSPNAIL IGKFQFTVRTQSDLPFDP
RNE1Y ILFNPWCPED IVYVDHEDWRQEYVLNESGRIYYGTEAQIGERTWNYGQFDHGVLDA
CLY ILDRRGMPYGGRGDPVNVSRV I SAMVNSLDDNGVL IGNWSGDYSRGTNPSAWVGSVEI
LLSYLRTGYSVPYGQCWVFAGVTTTVLRCLGLATRTVTNFNSAHDTDTSLTMD 1 YFDENMK
PLHLNHDSVWNFHVWNDCWMKRPDLPSGFDGWQVVDATPQETSSG I FCCGPCSVES IKNGL
VYMKYDTPFIFAEVNSDKVYWQRQDDGSFKIVYVEEKAIGTLIVTKAISSNMREDITYLYK
HPEGSDAERKAVETAAAHGSKPNVYANRGSAEDVAMQVEAQDAVMGQDLMVSVML INHSSS
RRTVKLHLYLSVTFYTGVSGT I FKETKKEVELAPGASDRVTMPVAYKEYRPHLVDQGAMLL
NVSGHVESGQVLAKQHTFRLRTPDLSLTLLGAAVVGQECEVQIVFKNPLPVTLTNVVFRLE
GSGLQRPKILNVGDIGGNETVTLRQSFVPVRPGPRQL IASLDSPQLSQVHGV 1QVDVAP
>human_TGM2
LVLERCDLELETNGRDHHTADLCREKLVVRRGQPFWLTLHFGRNYEASDSLTFSVVTGPAP
SQEAGTKARFPLRDVEEGDWTATVVDQQDCTLSLQLTTPANAPIGLYRLSLEASTGGSSFV
LGHFILLFNAWCPADAVYLDSEEERQEYVLTQQGF I YQGSAKF IKNIPWNFGQFEDGILDI
CLILLDVNGRDCSRRSSPVYVGRVVSGMVYNCNDDQGVLLGRWDNNYGDGVSPMSWIGSVDI
LRRWKNHGQRVKYGQCWVFAAVACTVLRCLGIPTRVVTNYNSAHDQNSNLL IEYFRNEFGE
I1QGDKSEMIWNFHCWVESWMTRPDLQPGYEGWQALDPTPQEKSEGTYCCGPVPVRAIKEGD
LSTKYDAPFVFAEVNADVVDWI1QQDDGSVHKS INRSL IVGLKISTKSVGRDERED I THTYK
YPEGSSEEREAFTRANHLNKLAE--—--

KEETGMAMR IRGQSMNMGSDFDVFAHITNNTAEEYVCRLLLCARTVSYNGILGPECTKYLL
NLNLEPFSEKSVPLCILYEKYRDCLTESNL IKVRALLVEVINSYLLAERDLYLENPEIKIR



I LGEPKQKRKLVAEVSLQNPLPVALEGCTFTVEGAGLTEQKTVE IPDVEAGEEVKVRMDLL
PLHMGLHKLVVNFESDKLKAVKGFRNV I 1GP

>human_TGM3

LGVQS INWQKAFNRQAHHTDKFSSQEL I LRRGQNFQVLMIMNKGLGSNERLEFIVSTGPYP
SESAMTKAVFPLSNGSSGGWSAVLQASNGNTLT ISISSPASAPIGRYTMALQIFSQISSVK
LGTFILLFNPWLNVDSVFMGNHAEREEYVQEDAGI IFVGSTNRIGMIGWNFGQFEEDILSI
CLSI1LDRSATDVASRNDPKYVGRVLSAMINSNDDNGVLAGNWSGTYTGGRDPRSWNGSVEI
LKNWKKSGSPVRYGQCWVFAGTLNTALRSLGIPSRVITNFNSAHDTDRNLSVDVYYDPMGN
PLDKGSDSVWNFHVWNEGWFVRSDLGPSYGGWQVLDATPQERSQGVFQCGPASVIGVREGD
VQLNFDMPF I FAEVNADR I TWLYDNTGKQWKNSVNSHT IGRY I STKAVGSNARMDVTDKYK
YPEGSDQERQVFQKALGKLKPNTPFAAEEQEPS I 1 GKLKAGMLAVGKEVNLVLLLKNLSRD
TKTVTVNMTAWT I 'YNGTLVHEVWKDSATMSLDPEEEAEHP IK1SYAQYEKYLKSDNMIRI
TAVCKVPDESEVVVERD I I LDNPTLTLEVLNEARVRKPVNVQMLFSNPLDEPVRDCVLMVE
GSGLLLNLKIDVPTLGPKERSRVRFDILPSRSGTKQLLADFSCNKFPAIKAMLS IDVAE
>human_TGM4
LQVLHIDFLNQDNAVSHHTWEFQTSSPVFRRGQVFHLRLVLNQPLQSYHQLKLEFSTGPNP
ST1AKHTLVVLDPRTSDHYNWQATLQNESGKEVTVAVTSSPNAILGKYQLNVKTGNHILKSE
ENILYLLFNPWCKEDMVFMPDEDERKEY ILNDTGCHYVGAARS IKCKPWNFGQFEKNVLDC
CISLLTESSLKPTDRRDPVLVCRAMCAMMSFEKGQGVL IGNWTGDYEGGTAPYKWTGSAPI
LOQYYNTKQAVCFGQCWVFAGILTTVLRALGIPARSVTGFDSAHDTERNLTVDTYVNENGK
K1SMTHDSVWNFHVWTDAWMKRPDLPKGYDGWQAVDATPQERSQGVFCCGPSPLTAIRKGD
IF1IVYDTRFVFSEVNGDRL IWLVKMVEELHVISMETTSIGKNISTKAVGQDRRRDITYEYK
YPEGSSEERQVMDHAFLLLSSEREHRRPVKENFLHMSVQSDDVLLGNSVNFTVILKRKTAA
LONVNILGSFELQLYTGKKMAKLCDLNKTSQIQGQVS-

EVTLTLDSKTY INSLADEPVIRGF I 1AEIESKEIMASEVFTSFQYPEFSIELPNTGRIGQL
LVCNCIFKNTLAIPLTDVKFSLESLGISSLQTSDHGTVQPGETIQSQIKCTPIKTGPKKFI
VKLSSKQVKE INAQKIVLITK

>human_TGM5
LEVALTDLQSSRNNVRHHTEE I TVDHLLVRRGQAFNLTLYFNRSFQPGDNI IFVVETGPLS
DLALGTRAVFSLARHSPSPWIAWLETNGATSTEVSLCAPPTAAVGRYLLKIHIDSFVTAYQ
LGEFILLFNPWCPEDAVYLDSEPQRQEYVMNDYGF I YQGSKNWIRPCPWNYGQFEDKIIDI
CLKLLDKSATDCALRGSPVYVSRVVCAMINSNDDNGVLNGNWSENYTDGANPAEWTGSVAI
LKQWNATGQPVRYGQCWVFAAVMCTVMRCLGIPTRVITNFDSGHDTDGNL I IDEYYDNTGR
I LNKKKDT IWNFHVWNECWMARKDLPPAYGGWQVLDATPQEMSNGVYCCGPASVRAIKEGE
VDLNYDTPFVFSMVNADCMSWLVQG-

GKEQKLHQDTSSVGNFISTKSIQSDERDD ITENYKYEEGSLQERQVFLKALQKLKARSFHG
SPSDVVQVSLKFKLDPPNMGQD I CFVLLALNMSSQFKDLKVNLSAQSLLHDGSPLSPFWQD
TAFITLSPKEAKTYPCKISYSQYSQYLSTDKLIRISALGEESSPEKILVNKIITLSYPSIT
INVLGAAVVNQPLSIQV I FSNPLSEQVEDCVLTVEGSGLFKQQKVFLGVLKPQHQASI ILE
TVPFKSGQRQIQANMRSNKFKD IKGYRNVYVDF

>human_TGM6
IRVTKVDWQRSRNGAAHHTQEYPCPELVVRRGQSFSLTLELSRALDCEEILIFTVETGPRA
SEALHTKAVFQTSEERGEGWTAAREAQMEKTLTVSLASPPSAVIGRYLLSIRLSSHHSNRR
LGEFVLLFNPWCAEDDVFLASEEERQEYVLSDSGI IFRGVEKHIRAQGWNYGQFEEDILNI
CLSILDRSATDVSCRHNPIYVTRVISAMVNSNNDRGVVQGQWQGKYGGGTSPLHWRGSVAI
LQKWLKGRKPVKYGQCWVFAGVLCTVLRCLGIATRVVSNFNSAHDTDQNLSVDKYVDSFGR
TLDLTEDSMWNFHVWNESWFARQDLGPSYNGWQVLDATPQEESEGVFRCGPASVTAIREGD
VHLAHDGPFVFAEVNADY I TWLWHEDESRERVYSNTKKIGRCISTKAVGSDSRVDITDLYK
YPEGSRKERQVYSKAVNRLFGVEASGRPATKPS IAGKFKLEPPMLGHDLRLALCLANLTSR
AQRVRVNLSGATILYTRKPVAE I LHESHAVRLGPQEEKRIPITISYSKYKEDLTEDKKILL
AAMCLVTKGEKLLVEKDITLED-
FITIKVLGPAMVGVAVTVEVTVVNPLIERVKDCALMVEGSGLLQQLSIDVPTLEPQERASV
QFDITPSKSGPRQLQVDLVSPHFPDIKGFVIVHVAT

>human_TGM7
LRLESVDLQSSRNNKEHHTQEMGVKRLTVRRGQPFYLRLSFSRPFQSQDHI TFVAETGPKP
SELLGTRATFFLTRQPGNVWSASDFT IDSNSLQVSLFTPANAVIGHYTLKIEISQGSVTYP
LGTFILLFNPWSPEDDVYLPSEILLQEY IMRDYGFVYKGHERFITSWPWNYGQFEEDIIDI
CFE1LNKSAKDCSQRNDVVYVCRVVSAMINSNDDNGVLQGNWGEDYSKGVSPLEWKGSVALI
LQQWSARGQPVKYGQCWVFASVMCTVMRCLGVPTRVVSNFRSAHNVDRNLT IDTYYDRNAE
MLTQKRDKIWNFHVWNECWMIRKDLPPGYNGWQVLDPTPQQTSSGLFCCGPASVKAIREGD
VHLAYDTPFVYAEVNADEV IWLLGDGQAQE I LAHNTSS IGKE I STKMVGSDQRQSITSSYK
YPEGSPEERAVFMKASRKMLGPQRASLGLRDQPAQLQLHARIPEWGQDLQLLLRIQRVPDS
THGLVVRFCAQALLHGGGTQKPFWRHTVRMNLDFGKETQWPLLLPYSNYRNKLTDEKL IRV



SGIAEVETGRSMLVLKD ICLEPPHLSIEVSERAEVGKALRVHVTLTNTLMVALSSCTMVLE
GSGLINQIAKDLGTLVAGHTLQIQLDLYPTKAGPRQLQVLISSNEVKEIKGYKDIFVTV
>human_F13A1

LNVTSVHLFKDTNKVDHHTDKYENNKL IVRRGQSFYVQIDFSRPYDPRDLFRVEYVIGRYP
QENKGTY IPVP1VSLQSGKWGAKIVMREDRSVRLS 1QSSPKCIVGKFRMYVAVWTPTSRNP
ETDTY ILFNPWCEDDAVYLDNEKEREEYVLNDIGVIFYGEVND IKTRSWSYGQFEDGILDT
CLYVMDRAQMDLSGRGNP IKVSRVGSAMVNAKDDEGVLVGSWDNIYAYGVPPSAWTGSVDI
LLEYRSSENPVRYGQCWVFAGVFNTFLRCLGIPARIVTNYFSAHDNDANLQMD IFLEEDGN
VNKLTKDSVWNYHCWNEAWMTRPDLPVGFGGWQAVDSTPQENSDGMYRCGPASVQA I KHGH
VCFQFDAPFVFAEVNSDL 1Y ITAKKDGTHVVENVDATHIGKL IVTKQIGGDGMMDITDTYK
FQEGQEEERLALETALMYGAKKPLNTEMKSRSNVDMDFEVENAVLGKDFKLS ITFRNNSHN
RYTITAYLSANITFYTGVPKAEFKKETFDVTLEPLSFKKEAVLIQAGEYMGQLLEQASLHF
FVTARIETRDVLAKQKSTVLTIPEI 1 IKVRGTQVVGSDMTVTVEFTNPLKETLRNVWVHLD
GPGVTRPMKKMFRE IRPNSTVQWEEVCRPWVSGHRKL IASMSSDSLRHVYGELDVQIQR
>human_EPB42
LGIKSCDFQAARNNEEHHTKALSSRRLFVRRGQPFT I ILYFRAPFLPAKKVALTAQTGEQP
SKINRTQATFP ISSGDRKWWSAVVEERDAQSWT ISVTTPADAV IGHYSLLLQVSGR-
KQLLLGQFTLLFNPWNREDAVFLKNEAQRMEYLLNQNGL1YLGTADCIQAESWDFGQFEGD
VIDLSLRLLSK-
DKQVEKWSQPVHVARVLGALLHFLKEQRVLPTPQTQATQEGALLNKRRGSVPILRQWLTGR
RPVYDGQAWVLAAVACTVLRCLGIPARVVTTFASAQGTGGRLL IDEYYNEEGLQNEGQRGR
IWIFQTSTECWMTRPALPQGYDGWQ I LHPSAPNGGGVLGSCDLVPVRAVKEGTLGLTPAVS
DLFAAINASCVVWKCCEDGTLELTDSNTKYVGNNISTKGVGSDRCEDITQNYKYPEGSLQE
KEVLERVEKEKMEREKDNGLETASPLYLLLKPSSLPLRGDAQISVTLVNHSEQEKAVQLAI
GVQAVHYNGVLAAKLWRKKLHLTLSANLEKI ITIGLFFSNFERNPPENTFLRLTAMATHES
NLSCFAQEDIAICRPHLAIKMPEKAEQYQPLTASVSLONSLDAPMEDCVISILGRGLIHER
SYRFRSVWPENTMCAKFQFTPTHVGLQRLTVEVDCNMFQNLTNYKSVTVVA
>zebra_finch_TGM1
LAPVWLRPGSSTNRTAHHTQEFPARPLVVRRGQRFHVGMRLPREPRTGDGICLELTLGPNP
QVAKGTHVLVPLGGSSPTGWSAEVDENSGHALWVGLTAPPTAPIGRYRLSARTRTEAPFEP
DNDLVLLFNPWCQEDSVYMEQTSDLSEYVLNESGRIFYGTEEQIAERAWNYGQFEPGVLDA
CLFI1LDRRGMPHGARGDPVMVARVVSAMVYNSLDDSGVLVGNWTGDYSQGTNPSAWAGSVGI
LRSFHGTGSPVRYGQCWVFAGVVTTVLRCLGLPTRTVTNYNSAHDTDTSLTTDI1YLDEAMR
PLRLNTDSVWNFHVWNDCWMKRPDLPEGYDGWQVVDATPQETSSGLFCCGPCSVKAVKNGD
VFLKYDTPFVFAEVNSDKVYWQRQAHGGFAVVHVEEGAIGRRISTLGATGHARVDITDQYK
HPEGSEEERRAVSAATSHGSRPRQRGP-
TSGGEVTMTVGSGPAVAGADLELRAVLKNGGLEPRTLRLRFSLCAVRYTGVAGAAFRQEQH
RRTLPPGQEDTVTMTVTYTEYQPHVGDQDALKLTVAAAVESGQVLAKELLVRLHTPELTLT
LLGPAVVGRPVSVQVVFQNPLPAPLPSASLRMEGAGIACPKPLALGSLGAGQTLRLSQSVT
PLRAGQRRLVATLESAALPPLSGCVQFSAQT

>zebra_finch_TGM2
LVLETWDLHCDRNGREHRTAAMGCGQLVVRRGQPFAITLRFGRAYDEADKLSFNVETGPFP
SETSGTSSHFVMTDPEESCWSAV 1QQQEGESLSVSLCSPANACIGRYRLTLETCTDGSSYQ
I1GDFILLFNPWHPEDTVFMRDENERREYVLSQDGL1YQGTCDY 1YSIPWNFGQFEDEVLAI
CLNMLD INNQDCSRRNDPVY IGRVVSAMVNCNDDRGVLFGRWDNCYDDGMSPMAWIGSVDI
LKRWKKFGQPVKYGQCWVFAAVACTVMRCLGIPSRVVTNYNSAHDTNANLT IDRYVNENGE
QERQSWDK IWNFHCWLESWMARPDLAAGYDGWQVLDPTPQEKSEG I YCCGPAPVKAIKEGD
MLLKYDIPFIFAEVNADVVYWVVQGDGMQKQS-
IRSSDVGKNISTKS IGRDSRED ITHNYKYPEGSEEERAVFEKAEHQKKSIG——-—-—
EEDEGLHLRIKSEGANKGSDFDVFAVVTNNTDEERVCRVTLCARAASHNGTLGPQCLTDQV
DMDIEPRAEKRVPLRILYEEYRDKLTQDNL IKVVALLKDQTGDIIVAVRDIYVENPPIKIR
I LGEPMQNRKLVAE I SLVNPLTVPLNGCVFVVEGTGLTEQLVKELEEVEPQAEAKFRMDLM
PRLTGLQKLMVDFESDHLTGVKGYRNVI 1AP

>zebra_finch_TGM3

ATQPRTDWHLKENAREHHTSKFSSEEL IVRRGQAFTITF--

NGTERPEQNL IFIAETGPKPSKATKTLATFD I SSVSKEGWSAVLQSSSSSSVSISISSPHN
AVIGRYRLSVQS---
SSPHNLGTFVLLFNPWSSGDDVFMPNKAECEEYVLEEFG I 1 FAGNKNH INSFGWNFGQFQG
DILNICLSIMDRSLTDVAHRHDPRYLGRVLSAMVNANDDQGVVLGNWSGKYEGGKNPTSWT
GSGE I LQSWKKSGRPVKYGQCWVFAAVLTTVLRCLGIPTRT ITNFSSAHDADGNLRVDEFY
DADGNHLERGADSVWNFHVWNESWFTRNDLGPSYSGWQVLDATPQEESGG I YQCGPTSRHA
VKEGEVELDYDGPFVFAEVNADCMYWNYDSAGKKTLIFSKSTEIGAS1STKAVGRDDRVDV
TRDYKYEEGSAKERE I FKKARKKLGLEDKFDPVEQKPD I SGKFKAGSLEVGKDVNLLLVLE



NLQSDAKTVHVNMTAWSTLYTRRRVNQIWKDS ISVTLAPKEEKQFPIKIKYPEYQQQLTTD
KTIQVTALCHVEDGMQVLVKRNITLDNPAID IQVLGEAKVNKEVFVEVTFTNP IDEEMKDC
MLQVEGSDLLQILELRIPPLKASEKSSTKFKL IPSEAGPKHLLVNFSCDKFADIKTFKMVN
VIN

>zebra_finch_TGM4

LKVTEIDFLKRQNTQQHHTDGYN IKNLVVRRGKPFQVQVSLSRELRAADKLSLSFSIGENP
MKNRGSLLSLKPEREDPNGWKVSVVKKNGNECLLSVTSSPNAPVGKYNLHVKTGTNIYTPE
NGVI1YLLFNPWCEDDAVYMADEAEKEEYVLNDTGY 1YVGSAYSI1YDRPWNFGQFEEFVLDA
CMYLLDKSKLKLTERRDPAHVSRAMSALVYNANDDSGVLLGNWSGNYANGTSPMDWIGSVTI
LQQYYKTKKPVRYGQCWVFAGVLNTVMRCLGVPCRCVSTFDSAHDTEENLTVD 1 YLNEKGE
KLSLSFDSVWNFHVWNDAWMKRTDMPNGFSGWQAIDSTPQEQSQGRFQCGPCPVKAVREGD
VYLPYDAKFVYAEVNADRVYWVVKKVDKYFKVGTETQAIGKNISTKAVGQNRRED ITREYK
YPEGSKEERMSMQRAYSFIRPSGLMPRPVTETGLNLEITTEPLHPGNPLELAITVKISAPG
NWTVNLTGSCQLQYYTGNVQANLGT IKET INLEGPSEMQIPLKIAPDAYMKTLSDEVLILV
TAITAEVETNDKLTKETSMRFEYPP ITVQMPETAKLYNDFNCAF I FKNKLNVTLENCKLLVE
GLGIFKMTTFDLGD IMPGKIVKSEITCTPTRLGEKKIVAKLISNQIKGISAEKGIFITE
>zebra_finch_TGM6

LKTGKVNWQSKLNKAAHHTSDYSSTEL ILRRGQPFNISLNLKTTAQSWDNLTFIASTGPSP
AESQQTKAIFALSEEGANGWSATQEPSEPRCLNFTILSPADAVIGRYKLQLQVLAGVSSKV
LGQFVLLFNPWCPDDDVYMADEKERQEYVLNDSGI IFQGLEKD IQEEAWNYGQFEEDILDI
SLAVLDRSAVDVSKRNSPVYVSRV I SAMVNSNDEKGVVEGKWSGKFRSGTNPLRWSGSVAI
LRRWYRARRPVRYGQCWVFAGVTCTVLRCLGIPTRVITNFNSAHDKNLNLSVDKY IDVSGN
NLHLSEDSVWNFHVWNESWF IRRDLGSFYDGWQVLDATPQEKSKG 1 YQCGPASTRAIKEGD
VNLDYDSPFVFAAVNADCVTWIRYSKKRKERIYSDTRKIGKFISTKAVGTNSRVDVTANYK
YPEGSAKERQVYNKALKLLGVRRPGKRPAETPSVSGKLLDASPVVGQDIPLTLTLRNLTSD
FNTIKVKLKASAILYTRRPKAE I LQLHRSVKLGSEEVKE I SFKISYSQYKNSLMDDRKILV
TAVCQIKRGASLLVEKDIVLQDPFLT IKVLGPAVVHKPVSVEVTFTNPLCDEVTDCVLRAE
GSGLLKQLRIRVERMAPMETSTVKFEI IPYRSGTRQLQVDLVCTHFSD IKGFVMLQVAP
>zebra finch_TGM5L
IELGEVDLNCPSNCQIHNTHFFGTDRQ I IRRGQAFSFYARFNREWDDTDQAAFTVETGLRP
CESNETKCTFPMGRLDQTCWSASYKVHQPKCISISVFPPSNVCIGRY ILNMQITSCTYQRC
LGDFYVLFNPWCADDPVYLDNQAQREEYVLNEHGILYEGVHKH I TSRPWHFGQFEDGILDI
CLK1LDMGDRDHCWRNDPVHVSMVVNHMISSHTTNS IMKIPENNDYLKGTKPFSWNGSVPI
LQQWYSGRRPVRYGYCGSLASVMCTVMRCLGIPSRVVTSFCFPCSMENPLGINEIFDSTGK
NL-

CGKDKLWRYHCWNESWMARRD INQCCGDWQCLDPTPLETGRGSACSGPTWVRSIREGELDL
DYDGHHMFSRVNSNYVGWLSQNNAKRTKFFCDTWPCGQRL I TKSVGSEQFED I TGAYKYEL
GSVKNKEAYYRAYRR IHPGYCNASFLSDSG INMRLKANCPMYGEDVQLNWLLENLRNENKT
LKFNLCAQI I TYSGCPMDQFWKDSVNVTLGPREVKKIPLCISYNQYGPYLCDHN IMKVVAV
SDPECGE I LMVSRD IVVNRPPV IVKLLSQPRLKVPCTAE I SFCNPLQEDMKNCVMTLEGCG
LFKPMTIDLGTLASNQQARTIVEFTPYRLGCHRLLANLGCHKFAYCKGCAKAEVCC
>zebra_ finch_F13Al1

LSVVDI1'YMFKE INKQEHHTDKYYNPKL IVRRGQAFQIQIDFNRPYKPEDQFWLEFLMGRYP
QONKGTY IPILVGNLKPGQWGAK T IHRENNSIRLSIMSSTTCI I1GKFRFYVAVMTPTRRNS
ATDTY ILFNPWCQLDAVYLDDEKEREEYVLNDVGIVFHGNVEDVKSRSWSYGQFEENVLDA
CLFLMDKAELELSGRGNPIKICRVASAVINSRDDNGV IAGSWNNTYDYGVAPSAWTGSVDI
LLEYYSSKQPVRYGQCWVFAGVFNTFLRCLGIPARL ITNYSSAHDNNANLRMDFFLDDEGK
VDRLTKDSVWNYHCWNEAWMTRPDLPVGFGGWQVVDGTPQETSDGMYRCGPASVQA I KHGH
VCFQFDAPFVYAEVNSDIFYTRMEKNGTQVVENIDTTHIGQLIVTKAVGGDGMVDITEQYK
FREGSDEERLALETAVMYGVKKQS1QDYQPQTDVDMDFQVQKAVLGNDFKVT ITFRNKSRN
SYTATTYFSGNIVFYTGVTKTEFKKHSFSAKLEPSSSSSFDIVIKSSEYMSDLLEQASFHF
FVTARIETGKILAVQKAIMLEIPTLRIKTKGELVAGKETSVIVEFTNPLKQTLENVMLRLE
GPGVLRT IKKQFGRIPMNSTLTWEVKFTPMRPGLQKL IASLNSDALRHVYGELNIQIRK
>zebra_finch_EPB42
LSI1QKCDFMIPENNKSHHTEE I STKRLIVRRGQPFTITVSFSVPFLKQKRTFLVVQTGPHS
SKADE IQAEFP I SSGDQKQWSAAVEEQDPNFWTLCVNTPANAP IGQYTLLFRASKS--
PQLLGSFTLLFNPWCQDDEVFLANEAQRQEY ILNQEGI IYQGTENAILAQPWEFSQFEEDM
LDICFILLALGEKDPAQRKNPVHVCRAVAAMVNCNE-
FRSLTEYEPGQHDNGTPPSTWLGSSP ILQQWIASKQPVRYGRCWVFAAVLCSVLRCLGIPT
RVVTGFTWAHNTKCSLSVDEYYDEDGTLLQDKSAHVWTFHVWNECWMARSDLLPKYSGWQA
LDATCQEKSTGLSFCGPAPVHAIKEGDTQVDYDVCYFFAAINAKCHVWIHKADDTLKPAYG
GTKYTGNNISTKSVGSERCEDITQNYKYPEGSLQEKKVLDKAFRNMKELKTTSSLEEPLNL
FIHFQSSSLQLGQDITLSIEVFNNSDREKATHLVAGIQALHYNGVP IAQLWKEEFHFNLHS



NSVNNLRVSVPYTWFGKELGENHLLRLTAVLRDDSSYMYLAQEEISLCDSPLT IEFPENMV
QYEPSTAKISLQNPLMEPLEQCV IAVAGRGL 1 YQRNYRLGSVQAKSTQELQIPFTPTRAGP
RRLTARLTCLQLQNLKSYRTTNIAA

>Fruit_fly_TGM
LGVLKVDLCLEDNHEEHHTSHFAKEALVVRRGEPFRLKIHFNRDYSPSDAISFIFTVATKP
SPGHGTLNALVPHDGDTLEWGAG IESHEGQTLTVLIKPPSTCPVTEWKLDIDTKLLRSYPL
PLP1YVLFNPWCPDDQVYLEDRDQRKEYVMHDTTL IWRGSYNRLRPSVWKIGQFERHVLEC
SLKVLGTVRIPPAYRGDPVRVARALSALVNSVDDDGVLLGNWSEDFSGGVAPTKWTGSVEI
LQQFYKTQKSVKFAQCWNFSGVLTTIARSLGIPSRIITCYSSAHDTQASLTVDVFIDANNK
KLAETTDS IWNYHVWNELWMQRPDLGVGFDGWQVVDATPQEASDNMYRVGPASVAAVKNGD
ILRPFDGGFVFAEVNADKLYWRYNGPQPLKLLRKDTLAIGHL ISTKAVLKWEREDITDTYK
HAERSEEERSTMLKALKQSRHAFSRYYNDNFND I EFDMEKDD IK1GQSFSVVLKVSNKSES
RTMATGQISCDAVLYTGVGAVEVKTLGFELELEPKSSDYVRMEV IFEEYYDKLSSQAAFQI
SAAAKVDTDYDYYAQDDFRVRKPD IKFQLGEAAIVQKELDVILRLENPLPIPLHKGVFTVE
GPGIEQPLKFKIAEIPVGGTAAATFKYTPPYAGRGTMLAKFTSKELDDVDGYRHYEIEP

Figure S2. Alignment of trimmed amino acid sequence of transglutaminases used for the
phylogenetic analysis. The multiple sequence alignment is shown in fasta_aln format. Sequence
regions that could not be aligned unambiguously were removed. GenBank accession numbers are
listed in Table S1.
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Figure S3. Expression of zebra finch TGM1 in selected tissues. RNA from the indicated tissues and cultured cells

was subjected to RT-PCR with primers specific for TGM1 and the house-keeping gene EEF1A1 (control). PCR
products were analyzed by agarose gel electrophoresis, revealing bands that correspond to the predicted size of

the PCR products. TGM1 is expressed, to a small extent, in the skin (back skin and wing skin), and skin appendages
(scutate scale and reticulate scale) of the zebra finch. The strongest expression of TGM1 was detected in the

esophagus. TGM1 is not expressed in the liver or the heart.
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C

Zebra finch TGML1 nucleotide sequence
>NC_054768.1:¢c998338-940558 Taeniopygia guttata isolate Blue55 chromosol

shotgun sequence
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clicG
GGCGGGGCAGGAGCHIGCIGGGACAGGECCGGCCCGGGGGEACHGEG

me 36, bTaeGutl.4.pri, whole genome
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clice ClicG CHGGGAGGGE CGG GGGIG GGG
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Zebrafinch TGM2 nucleotide sequence

>NC_044232.2:c7145810-7132694 Taeniopygia guttata isolate Blue55 chromosome 20, bTaeGutl.4.pri, whole genome
shotgun sequence
GGCGGIGGGGGCGGACAGCGGGCGGIGAGGGGCAGCHICCCGCGGCGICCGGACAGCGACAGGGACCGACANICGGCACHGACAACACCGGCAGAGGAGCGGGGCAGGCACCG
GACGGGCACCGGCGGIACCGGCAGAGGAGCGGGGCAGGCACCGGACGGGCACCGGCGGCAClGGCAGClCCCGAGCCGCAGCGCCCCGCACCGGCAGCAIGGCCGAAGGIA
GGAGGAGCGCGGIGCGAACCCGCAGGIGCCGGGCIICGG CCCG.CCGCGGCGGGlCCGGlCCGCCGCAACCCGCCCCGGCCGCCGC CGCCGCCJCCGCCGAAG AGGG
CGGIGGGGAACGGGAAAGACHIGAAGCGAICATIAAGCCIGGCAGGGIICCG] GCGGGAIICAGCC cceceecee CCGGCIC:II CCGGCCCGCAGGANIGAAG

GGGCH

CCCGGCAGAGCAGGGCGGACAGCCGGGCCGGGAGCG GIIGCCHGGCGGGGHGAGGGG CAGGAGGCICAGGCAGGAAAAGAGC!
CClliGC GGCRCIMICAGGGAGAIAGAGCCCCCGGCRCCCACACAGCIGCCCCCAGAGIGCCAGG
fICHGGG GAGACGGC [CACHCIiGCCGCGGGCCACAGHIGCCGCAGGCHIGICCHGGCIICCCAGCACHIGCHG
CACAGACAG ClGGGCAGC CAGAANICACAG CHAGGIIGGAAAAGAGCIEIGAGAGGCHICGAG
(GGCAC] ACC CCAGGGACAGAAfIlCCAC ICIICCCCGGGCAGCAC GIGAAAAAI

cc CIGAACACAC GGGCAG CCIGC CCRIcAGRICCCCAGGGHIGC CCACIIGC
GCACC GAG
GC

G
ﬂCAG ccelic G GCIGC.CACAGAGGGGGAGGC GGGAGGGAAAGGGGG clichclicelic CCCAC.CAC
GGGGACCCIIGECT ClCAC e (GGGGACAGIIGACAAGCCCACHGCCCHCCACHIGGGECT
e CIGGG GGGGAG GGGCIGC.G CCARMIGGCACHGGRCHGAGGAGGGCIMIGG
GCCGAAGAGAGCC GGCAGGGGGCAGCAAGCCCCAGC.GCCCCC G ecccec CATICEGCCCAGICCCCGC
m c GilGA.AAlACG CACIICAGAGCAG|CAGGGG A CHCAAGIIGATIGATIGAACGA

© [ g CCCACGGGCACACAGCCC

GACACACAGCCCRGCCIGGGCHGCGAGCAGAGCAGIC GCA GAGHCHGGGGC AGACAC
CCHCHGHcACC AC Gc|c|cccc G CAGCAGGIIGCAGCACAGIAAAGCHGCIGGAGGCCHIGGCRGAGGCACAGGAACARCCIIGGGC GGCH
CACHICAGCAGCAIG GC GGGAIGGGGGCACACAGACAGCAGCCCCAGHIGAAAGGGCCCCIGAAAGCAGAGC AGCCC.GGGC-GCCCCAG GGG GC HGAG
ACACAGGCCJJGGCACAGC! ClGGCAGCACAGIGGIACCGCAGAGGIGC CAIGGCACAGCACAGC GAGC AGGAGGGCAAAACGHGAGCIMIGGCIHIGCCAGAG
GIIGCCCCHICIICAGCACACAACGGGAGCCCAGCCCIICAGAGCACHC GGAAGGAIGCICAG GGCACGG ACAGCGCC CCIGGAGAG CCCCGGCACA
GGGAGCACAGGCHGGGIGGGIGGGAGGIICAGACCCCRGGCCAAGG CCAGCCCAGGGC.CAGGG GGGGACHG GACACG ICCCAGGC CGGAGC GIACCiGC
AGANCHGGIGCHIGGAGACG, GGGACClGCAC.GCGACCGCAACGGGCGGGAGCACCGCACGGCGGCC GGGCIGCGGGCAGCHGGIIGG
ACAGCCCIHICGCCANICACCCGCGCICHCGGGCCGIGCCHACGACGAGGCCGIGGACAAACHICHICCIICAACG GGAGACCGG GAGIGCCGCCACAMCHGHGHICGCGAA
GAGCGCHGIICACCACCCCCHGCCCCAAAGCIICGCCRGHIGC CCCACGGGGGC GGICACGGCACCHGCCCCANGICACACAGICCCRGIMICCHCACCHGGCAGAGGC!
CACAAGAAAAAAAGG GAAAC! c c GAGACHIGGAAGAGAAG G
CCliCCHCClCCicCiCCiicClCClcClicclic CC CClicC CC CCICCIJAGGGCCAAGCAAGAC]
lGAGGCCAGG CCHIGCIRCAACCCICC GCC GAGAAAC CAGCACAG GIRIIG CAGCCAGAGCIA.CACAGC HCARG CACCCAGCCCH
GC c ICAGGCACCCAGGACGGGG AGGAAACACAAACAC.GGAGAAAGG GIICCCACGGAGCCCCCCAGIIGCAGCCCCCGGGCCGGGGCIGGGCHGE
CHICIICACAGCCAGGGCHIGGG GCAGCCACCGGGCAGGGGC CAGCCC.GCCAG CAGAGCAAAGGGAGAGGAAAC AGGCAGGAG GGGG
GAAGCACC GCIGAGICAACCCAGCCAGAAIRICAAAG CIGAGCCCAAGIRRCCHICACATAG CliClicC CCAICCCAAAAGCIICCGGIGACAAAA
CAAAACCCAGCACCHCCCAGCIRICACCCCIICACCAGAAGCHCCCICGGIGCCCAGCAGCCCCAMGGGRMICHCCAGACCARGCACAGCCAGGCAGCCCCGGGCGGINE
[IGCAGGGGAG GCCACAGGCACAGCACAGGCACAGCC.CCCAGGCCAAGGCACAGGC.GGCAGAGGC ICCIICIIGGGCIIGGAGCCCAGCCCCAGCGCGCAGAAAGAGGGG
AARAGGEGCIMIGG AGGCAGCAGCCCCAGCACG.CCICACIGGGGCCAGACCIG ICAAGGCAAGGGCCGCCAGAGCHIGIICCCICCANICCIGGGACAGCAAAG
CIACCGAGCHIC CCCACAAGAAAGGGGGAAGGAAGAGIAGAG.GAAAACAGAG G GCACHAACCATIGIMIGGCAGAGCCCCGICAGGAGICCA
GGGGGANGIMIGEG CAGCAAGAGGAGGAGGAGGAGGAGGAAGAGGAGGAGGCAGGC.C.GGGAG ICIiGCCAGCIICACGGCAGCGCCGGGCHGGCHCIMIGCCCAAAGGACAC
CGIGAACCCAGCCCAGCCIICCCCGAGAGGAGAAACHGEGIICAC GAGIRICACGAG GGIIGACHGGCCHGHIGGGCGAGGGCHGGCAGGGGACCAGHICGAGG
GIIGCHICCGGCAGGGAGAGGGGACAGCAGIIGACACCGCRGCCHG c GIICIGCCAGGCHCHGC GGCCAGGGAGCCGCAGGGCGICACCGC CCGGGAGCGGCHCHGG
AGCHGGCHCCGIIGCAGGIGGCIIGGCCARGGC CAGC CGGAGGGGCCAGCGAGGAICACACHGIICCCAGGCHICGGCGC GGCCACIGAGG CCIICAGCCCGGG
GCAGCAACGCCHGAGGCHIGCAGACACG GGGGCACCCAG.GCCAGGGG CHGHGGC GGCCGGGCCCHGCCAGCCCCCAMIGCCGGGCGCAGGGACCC
AACAGHGCHGCIICGGAGGAGAGGGAGCIGGIGC GAGAACAGAGACC.GGCAAGCACCCC GIGCHICHGCIIGGCCCCCCCAGGACGAG cCRicccliceaece
CAGIACCHIGACAAACJACACAGAGAARGIRICCCAGACHGIGACAGCCCAGAICCAGGCAGCHIGCIGCAGGGCAGGGGGGMIGGAGCAGCHRGCC GIIGCACCCICCA
GGCAGGGGGCHCCCAGGGGMICHGGAGCACHGGAGAACHGACCHACHCCIICIMIGACAGGACCC CCCCAG GAGAC CAGGAACCAGC CCCAC] AfIGAC
ACliGCCCAGAGGAGRCGGCHGGAGHGCHGRGANICCAGCAGCAGGAGGGGGAGHCCC GIGICACHICIIGCICCCCAGCCAACGC GGCCGC CAGGCIGA
CCCHGGAGACCHIGCACCGACHACCAGGGCHICCAGCHACCAAATRICGGGGACTCATICCHGCIIC CAACCCC GGCACCCAGGIGAGGC CAC HGACIICCAGGGA
IBICCAAGGCIICAGGCAAACACAGGAIGCIICCCCAGGCAIICIICCCCCACAGGRCHCATICCCAGGCAGATRICCCAGGCARCCCAAACCCHIGGICHG GCAGG GCAG
CACHCHGCIICCANICECCACACAATICCCRIGCAGGAGGIIGGGGICAGGAGCACCGICCCCACCCIIACAACACACACAGCCCC) CCACCACCCCAAACACCC
AACGGCCHGICCAGGCHIGCCCCCACCACACAGHIGGGAGAIICACCACHGHGC! G‘GG GIIGAAGCCCIIGGGCAGIICCCIGGCACCAGCIICCIGGCCAGGCAGGGGACAGGG

CCICACIIGCCCCCAG GCCIICCACCAGGCCCARICHICACCCARICCIICACCCAGICACCCAGC

GGIBICAACAGCCCGGGA Clich

GGAAGCHICIIGCIICAGCCAGGGCHIGIGCIIGAG

GGC CCHGHGCHGAGCCAGCAC

ACCCACHCCCACHICCRCACHIGCACCCCCAGGGAGGIICIICCCCIGCIGAGAAGAG GGGAGGAAAGACAGAGACAIGAGAAAGAAIGAAAAG

CCCAICACIRIAAATICAACCIIGGIIIGAAA GGCANIGAGCAGIMICCAGCCCCHGGGCCHC ccc

ACHGGANICCAICCACAGGGAGGGGIICAGGAAGC ﬁ (GGAGGGCAGAGCCCHGICCCCAICACIRGCHGICCCCACAGAGGACACAG GCGIGACGAGAACG

AGCGACGHGAGACGHICCHGHCCCAGGANGGGC CHACCAGGGCACCHGHIGA C G GGCCAGG GAGCGGGCAAGGCCCC GG
GACCCIIGGGACCCCHIGGCGGCCCAGGCCANIGCAGCHCCCAGANGCAGGGACHGGIGCCARGCANGIHIGECCC

GIICCAGCCAAGGGICAAAGAAACCGGAATCHICAIMICCAAGAGGGAANIGCGCHIGACIICAAAGCANIGGCAAGGCAAGGGGAGHIGIRMCCCCAGGG GGGGGCACCAN

GHIGHCCCAARCHGGGGGCCCHGCHGRGCHGGGAGCHGGHGCCHG CHGIGCCAGGGGRGCHGANAAGGCAGHGCHCACACCCHGACCHIGCACAGAGCACAGGG

CAGCCACCCIICCCHIGAGCAAAGGGCIIGGGGCCCCACAGCAGHIGGGGGIIGCCCAMGGCCHCCACAGGANICCGRGCCIC CAAGGAAGGGCCGIGACHICAGCCH

GAG G ICCHGGAGGIICAAG] CCAAGCCC GACCCCHGIIGAGGIGCAGGAAACCAGAIICCAGCCCCAGIACG GCAGGAGGICACCCCCAGGC.CA

CAGGCHIGGCHGGGGACAGIGGGAACACCACHCAGCGGANIGCHIGGCCGGGGAGGGACCCIGAGGAGGIG GACCCCIG CCAGCAG.C GCAGGGGCAMICACAGH

GAGCCCGAGGGGGAGGACAGAGGIIGGCAGAGCCCC GGGAC CACAGAACC icCCCHGCIC CCACCAG GAGG GAGG GCC GCCHICAACA

HGCHGGAC, CCCCAAGCACCHIGCGGGAICAGAACCAGGACHGCIICGCGCCGCAARGACCCCGHIGEAC CGGCAGGGIGG GAGCGCCAMGGRGAGICCGGGCHGCA

GCCAGCAGIGIICCCCAGCACCCCACATCCCHIGGGCIGCAAACACCCCCAGFACAGCHGIIGG CAGC CCIGGGCIGCAAACACCCCCAGIACAGCHG

GGIAAACAGCATIIGCCAIICCCCCCCCCCAGACACC CCICHICIGCGG CCHCHiCHC
AGAGGAAACAAAAAGCAGACATIGGGCACAGANIC CCCAGGCAGGAGG

CCACCIEICCC GCANGGAACAGG GIGGGGACAGGCGHG G

CACAAACG CACC.CAAAIG! AGCACC GA

G C IGCCCCHCCANICC] GCCCC GCCACAGGGAACHGC GACGAGGACCGAGG
GCCCCANGGCIMIGGARIGGGAGHGHGGA CIRCAAGAGGHIIGGAAGAAG GGAIGCCAGCCAGICAAG CGGCCAGHIGCHIGGG C GCHGIIGGCG
GIIGAGAGCAGAIICCHICHGG C CCCC . CCACAGGACAGGGrIICCC CIGCCC CABICHICCCACCCCAGACCCIGCCCAC CACCCC GGIGCHGC

GGGGAGAGCHIGCAATICAGCCRGCAATIGARICCIGCAATIAGCHC CECEAGERIGHCAGGAAAAGAGGGAAAAAAATIGGATIAGAGGG GAGGGAAAAA
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Human TGM1 nucleotide sequence

>NC_000014.9:¢c24263177-24249114 Homo sapiens chromosome 14, GRCh38.pl3 Primary Assembly
AICCAG.C.G GGG.CC.G.CCCAICC%EC.GACC.G CCAICIICAGCCCCAGGAC] CAGIAIlGCGG.GCCAACAC GCIGCCAGGIGAGGGGC CCCACGGGIAC.

GHIGGIGCCGAGIICCAGGCGGCCCACACHANCAGAGGCCGHIGCCIGGAICCAGCAAGGIGGGGIGIIGGGCCAGCHGIIGIACCHG AGCCCCAGC GGC] .CCCAACAC
CAAGACICIIGCIICCCIGIIGCACAGGCHCCGGGCACCHGCCARGCCCACCCCHCCHGGCAGCCCCAAGHGGGGICIICCC] GAC.GGG (GCCAAGGACCACAGGCC
CCGGGGICACIRIG] CIG GAGGAACC GAGIIGGGGG ICHGCHAAG A GAC GCAGAGC GCAGG
GGACGGACCAGGCCCAGG ClGGAGCAC CRGARGHGHGEGCAGCHGGGRCIMGAGGCRGGGACAAGHIGHICC CIiGGG
GAGHGGGNMICIMCARIGGGCAG ICGGANGIMG G CIICHGCAGCARGAGAAGCIIC | GGG GAG c GG
CGCGGAAGG CHCHGGANGHGECHGGAGAARCHICIGGGCCAAGGIIG CGGICATICGGGIGGGAC] CAGCHGHICIGGANIGGAGGG GGG CAA
GIIGGGCCGRIGGGG GGCAACCCC GCAGCCCCCIACC
G

GCIGGGACHACCHGGGIIAAGGAGCCACCCRGCCCICC CAGGC G GGAGGGCCACGIICCG
ACGCCAfiC CCAGAGCCAGAGCCAGAGCCAGACGGACGC CGCAGAGGAGGAGGCCGMICCIMCRGGGCRCGCHGCHG ANIGCCGAAATIGCGGCAGAT

GACGACHIGGGGACCHIGAACCCHICHGACIICCAGGGGICGAGGGICCAGCICGGCACHICGAAGACCRIGGCIICCCGGGGCRCAGAC CCCGCCGGCC.G CCGGGGCAGC
GGGHICAATIGCAGC GAG GGCACCATICCGAGGIGAGGCCGGICHGRCCHCCHCAGE GAGAGC GGGACCAGAGAC.CAGCC GGCA
GGAAGC GGGCC GGCICC GECCHIGCAGAGGGCARGCHAG GAACG
GRGCGCCGCGGGCAGEE A
CGGIICAG GGGGC.GG GGACGGG.GAAGGCCC
AAGGCAGGIGCAAGHGHCHCGGGEGCCCCHGCCGIG GlClCAGAGAGGG C CA
ACRCCHCIRICAGGGCCHGCCHICGGRGES cc CGGC GClGCHCHGRCCRmIGHGC
CECECECEGECRCHGHCcC
GC GC GCC GGGGCAGG ACHICCREREACC
CCCAGGAACCCC CCACCIICCACCAGGGARGCCCHGGGCMCHIGGAAGCIGCAGCCCCAGGAAGCAGGE
CATACGGGGCAGGHIGG GCCCCICCAGCCCAGGCAC GliG GICAGGCAGGCAGAAGGIGACAGGAGCCC G
CAGHGIICAGGGGAACAGGIMIGGGANG GAC CGGCACHIGCCCHAACATIGIGGGCAAGT GGG.GGAGACAGAG
GGAGACHG CAGAG GGG GGCCCAACG GGGACAACACAGIG CACARIGEGGG GGGCCGGGAGAAG CAGGC.CCAICCCC c CAGG
GAGGCC GCCAGC GClG c GGAAACAACCCCGAG GGCAAGGGCACGCAC GATCAICCCAG GGGCAAGGGGGGCAG GAGGCIIGGAAA
GCCCAGG G CAAGGCCAG GGGCAG AACC GCGGGICCACACHICCCCCAACGCC CAICGGCAAG CAG CACAG.CCGCACAC AGACGCIIGGG
GAGRICCAG GCCC-ﬁACCCCCGC G CAACCCCHIGGIGCCCAGG GAGCAGC GGGIIC] GGAGCAGAGGGIAG:!GGGAGGGAAAGACA
Geee

CABIGGGGCHICAC GACACGGAG

AGAMICEAC
GGGAAGGGC ICGGANGIIGGCGGGGIGCC éllecc GACCCCAGGAGAAGCCAGCC] ccc GGGCAGANGAGAGGACCGAGGCCHGGIGCAGAAAGGIIG
GCCAGCCCAGGGICACACAGCCAGCCACACCHICHICCIGGCAAAGGCCCCHGGCHACAGCCAARCHCCiCCACCATICEGHCARGCHCCCCGHGHCCHCCCACAGCAGCC!
ICAGGCHAGGGGCANICCCCGC CICHGEGGACANGAGHCCRGCAGAACRGGCCAGAAGIAGG GAGGCCCAGGGAGAGAAC.GGAGGGAACCAG GHGHG
GGGGACACAGAGGACAGHGHACGHGGACCANGAGGATMIGGCGGCAGGAG GGGAG CGGGACCGAAGCACAGAIRIGGIIGAGCG
GACCIIGGAACIACGGCCAGGANGGIIGCGGCIGGCCAGGGICACAJACACCCAGAGGAGCHIGGGGIIGGGHGIIGGGGGC GGGG GGAGCAGGGIIGCIGGCCHAGGGIM
CAGGCHGIICACCRCHRGCCCICCARCCCHCCIRICCAGIRMIGACCACGGGGIGCHIGG JABACAJICCIIGGACCGGCGGGGGAIGCC GGAGGCCGIGGAGAC
CCAGIIC GIIGAGCACCCIICAC C IClIGAGHICCIIAC GIGRGCCGC CCICGCCACACCCCCACCC.CCICC GCCC]
HCHGGAMICCCAAGAACCCCCAGCCC GICCC GCCCHICGIAAAGG CAGGAAGGGGIICIICCCICCHCIICHCHCCCHGCCRGCCCCCCACCCCGCCMMICCRG
GCHCCIGHICCCAGCHCCHGHGG A‘ CCiGIIGIICAGAGCCCGGGIGGGAGGGGGGCAGANGGCHGAGGGA

cc GAGGC GGGGAAGGGGGGMIGCAGGAICGGGGCCCGGCGGHCCCCANGGACCACANIGGCAGGHCCGA
GECCGGGCAGGGAACHCCCHGG GAC HcAmNG CHCCCGAGGCACCAA
CCCANICAGCGHIGGGGGGCAGCGHGGAG cc GCIRIAGCHACCHACGCACGGG CHGGCGHIGACCACCACAGGIIAG
CGACGGACICGGACACGACIIGCCCCGOCCOIACACCGACAACGGAGCARAGCCAGGD
g GGCflic ATAATIAGHGIAACAACAGAGAGAGGCCIAAGGGAAAGGAGGGAGAAGGGACAGGCARGGAC GAGCCAGGCAGG.GGCC GC
GCCCAAAGGCC GlicGccceCalicGCCClGACCCHIGGCAGHCHANIGCCCAGCIGGCAATICC G.GCCC clicCccChG

CClIGACACGATIGCCHICAC GCCCCCAAC:chc GAACCCCAACC.CGC!I CCACAGHIGCRGCGCHGCCHG 1c GGCCACCCG ACCAAC CAAC
c

CCAI GAAGAATIGGIGACCHGAGCIEMIGGAGGIGGAGGGIGGGCAGGGClIGGGGAGGCIGGGGAAACHIGAGGACHICCIIGACCC CAGACCCAGCCCC

ICCGCCCACGACACAGACAC CCAIGGACATICIIACIICGACGAGAACAIIGAAGCCCCIGGAGCACCIIGAACCARGAICEGIC AGC GGGGIGGAC
ICCAGGAAC] GIGIGG GABIGGGIIGGCAGG G

CCACACCCCAAGAGA

CCCCAGG

ABeccR ICAGAGAGICCICCCRAGCCACARICCIICCCClGGCCHCIMCCCAGRGCCCHCCCHCHCACHICAG
GlGARGCC]

GAIGCHIGAAACAGCCHIGIICCCAGACGCRIGGCAGATICIGAGCICIIGGCCCCCAACHICIGGGAAGIGGIGGGG
CCCAGCCHIGATICACTCCAGATG GGGCAAGCACCIICGAAC
CRGRANICEGAAGGGACCAGCAGCAIGCCGGGAG
c CCC GCACCACCHGHCIRGHGAGATCCHGGCARGAACTICACCHIGCHEG
CECACHEACCACHCEGECCICICHIGCCAGGCC clic
GG

AIiCACICIG CIICAAACAAACCCCCACCCCHRIC]

GAAAGGGCAGCAGGCGCAGAGCIGAGGG CCGCATICICRCRGGAA

GENGGHENANG GGAWGGGGCGHCCHGRCCRCAGGGGGHCACAG
AlICAGGCAGGCHIGGHICCGCACATICHGEACCCHGCCCCCA
|

ACCHGHGIRIGCACHGGCHGHICAACIGACCCCCAAG GGGICAGGGCHG
CCCAGGGHICIIGAAGAGCCCHICHICCGCCICHICAGARCHCIGCC
GGCCRGGHCACARGAAGIIACGACACGCC GCIGAGGIGAGGGCIIGGGCHICCAGGHIGCC
CHGGICCCAACIICACCGCHIGACHIGACCAGC c GCGACCCGGGGCAAG CACIICA ClicACC
CHICGGGAICAGAAGAG CGGG
GCCAAAGIGCHIC GCCAGGAGCC CCCAGACCAGC] C.CCCIGCAC.C.GGCC CGlC GGC CGIICIMGGAAAGICICCCCIIGGGCCIGCCAGGAAGCHICCCACCC
GGACCAAGCCC.G GCHICCHIGGGAICAGGGGAAGGAGGCCGGGAGICAGGCCACCCHICAGACCCHCHIGGCHCACHICARMICCRGCHICACCCCCACCCCCCACA
GIIGACAAGG GIA GCAGCGGCAGGAIGAIGGCAG CAAGATRIGIMATGIIGGAGGAGAAGGCCATICGGCACACHICAIRIGIICACAAAGGCCAICAGCIIC
CAAC GCGGGAGGACAICACCIACCHICAIAAGCACCCAGAAGGIJACCAIICCCCCAACCCAGCCAGCHICIIGGGCCCCACAACAAGHIGIRRCCIIGCCAAGIGCIRIGGCCAC
CCACGHIGGGAATIGGAACC CACCC GACCCIICAACCCCCAGGCHICAGACGCAGAGCGGAAGGCAGIAGAGACAGCAGCAGCCCACGGCAGCAAACCC cc
AACCGGGGCCAGCGGAGG GGCCANIGCAGGIIGGAGGCACAGGACGCGGHIGANIGGGGCAGGANICIGANGGHICHCRCHGARGCRGACAARICACAGCAGCAGCCGCCGC
ACAGHIGAAAC] GCACC.C.ACC CHCAGHCACHRICEARACHGGHGHCAGHGGHACCANCIICAAGGAGACCAAGAAGGAAG

GGAGCHGGCACCAGGGGCCHGIAAGHGC
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Figure S4. Dot plot analysis of chicken TGM1 introns and zebra finch TGM1 in comparison to zebra
finch TGM2 and human TGM1. To visualize sequence repeats, the nucleotide sequences of the last-but-
one (A) and last (B) intron of chicken TGM1 (accession numbers provided in the figure) were subjected to
dot plot analysis using the NCBI BLASTn tool using default parameters (Word size 11; Expect value 0.05;
Match/mismatch scores 2,-3, Gap costs 5,2; Filter string F; Genetic code 1; Karlin-Altschul statistics:
Lambda 0.633731, 0.625; K 0.408146, 0.41; H 0.912438, 0.78). The dot matrix view shows regions of
sequence similarity based upon the BLAST results. The same sequences were used as query (X-axis)
and subject (Y-axis). Numbers represent nucleotides. Alignments are shown as lines. Plus strand matches
are slanted from the bottom left to the upper right corner, and minus strand matches are slanted from the
upper left to the lower right. The number of lines shown in the plot is identical to the number of alignments
found by BLASTnN. Nucleotide sequences of zebra finch TGM1 (C), zebra finch TGM2 (I) and human
TGM1 (K) are shown in FASTA format with color-coded nucleotides. The nucleotide sequences of zebra
finch TGM1 (D), zebra finch TGM2 (J) and human TGM1 (L) and the sequences of zebra finch TGM1
intron 1 (E), intron 2 (F), intron 3 (G) and intron 4 (H) were subjected to dot plot analysis. K, kilo (1000).
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