Supporting Information - Data S1
Individual exon-1 alignments, trees and RRTs

Data used for individual relative rate tests. Alignments of exon-1 Hox sequences were made
using ClustalW2 and manually edited to remove gaps and maximize homology. Neighbor-
Joining tress were generated (1,000 bootstrap replications) and Tajima RRTs were
conducted using the aligned sequences. A graphical summary of these data is given in Fig.
5A and B in the main text.

HoxA1 alignment for relative rate tests.

Mm\Al MNSFLEYPILGGDSGTCSARAYPSDHGITTFQSCAVSANSCGGDDRELV
Hs\Al MNSFLEYPILSGDSGTCSARAYPSDHRITTFQSCAVSANSCGGDDRELV
Lm\Al MSSFLDYPIINGDTGTCSSRAYIPDHGITTFQSCAVTTNSCAGDDRETIV
Hf\Al MNSFLDYSIINGETGTCSSRSYHADQGITTYQSCAVSNNNCNADDRYIV
Dr\Ala MSTFLDFSSISGSGGSCSVRAFHGDHGLSTFQSCAVRLNSCSGDEREMS
Mm\Al GRGVQISSPYQTSGNLGISYSHSSCGAQNEFSAPYGPYG

Hs\Al GRGVQIGSPYQTSGNLGVSYSHSSCGSONFSAPYSPYA

Lm\Al GRGVHIGPPYQHHNNLGIAYSHPSCGTQSEFSTGYNHYS

Hf\Al SRSVQIGAPYTHPNNLGISYSHPNCGAQSENTGYSHYS

Dr\Ala NISSODVINYQSPGTLSITYSHPSYGTQSFCTGYNHYA

Mm\Al LNQEADVSGGYPPCAPAVYSGNLSTGYAGTVGSPQYIHHSYGQE
Hs\Al LNQEADVSGGYPQCAPAVYSGNLSSGYAGAVGSPQYIHHSYGQE
Lm\Al LNQDIEASGGYSQCAPAVYSGNLSSGFGGTMGPSQCIHHPYGSE
Hf\Al LNQETDGNGGYPQCAPAVYPGNIASSYGGMVGSGQYPHHPYGQE
Dr\Ala LNOQDVESSVSFPQCGPLVYSGNISSGYSSNVHLHQYGSATYGSD
Mm\A1l QQTLALATYNNSLSPLHASHQEACRSPAETSSPAQTEFDWMKVKRNPPKT
Hs\Al HOSLALATYNNSLSPLHASHQEACRSPAETSSPAQTEFDWMKVKRNPPKT
Lm\Al QONLSLAGCSNTLSPLLSGHQEDCRSPAEASSQAQTEFDWMKVKRNPPKT
Hf\Al OQOGLALAAGCHSLSPVHGSHQEACCSPSETPPPAQTEFDWMKVKRNPPKT
Dr\Ala OANLTEFVACSNPLSPLHVPHHDACCSPLDGVPTGQTEFDWMKVKRNPPKT

NJ tree rooted to horn shark (Hf)

Hf\A1
100 [—— Mm\A1
L et
Dr\A1a\new
68 Lm\A1
—
0.05
Tajima relative rate test — Hoxa1
Outgroup Ingroup1 Ingroup2 P-value Significance

Hf Hs Lm 0.876
Hf Lm DrA1a 0 **
Hf Hs DrA1a 0 **

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



HoxaZ2 alignment for relative rate test

Hs\A2 MNYEFEREIGFINSQPSLAECLTSFPPVADTFQSSSIKTSTLSHSTLIPPPFEQTIPSLN
Mm\A2 MNYEFEREIGFINSQPSLAECLTSFPPVADTFQSSSIKTSTLSHSTLIPPPFEQTIPSLN
Lm\A2 MNYEFEREIGEFINSQPSLAECLTSFPPVGDTFQSSSIKNSTLSHSTLIPPPFEQTIPSLN
Hf\A2 MNYEFEREIGEFINSQPSLAECLTSFPPVGDTFQSSSIKNSTLSHSTVIPPPFEQTIPSLN
Dr\A2b MNYEFERETGEFINSQPSLAECLTSFPPVGDAFQSSSIKSSTLSHSTLIPPPFEQTIPSLN
Hs\A2 PGSHPRHGPKPSPAGSSPVPAGALPPEYPWMKEKKAAKKTCLSHK
Mm\A2 PGSHPRHGPKSSPAGSSPVPAGALPPEYPWMKEKKAAKKTCLGHK
Lm\A2 PGSHPRHSPKQSPNGSSPLPAAALPPEYPWMKEKKTSKKNCETQK
Hf\A2 PSSHPROSPKQOSPNGTSPLPAATLPPEYPWMKEKKNSKKNCLSQK
Dr\A2b PGSHPRHSPKONPNGSCPLPAASLPPEYPWMKEKKASKKNYFEFSPQ

NJ tree rooted to horn shark (Hf)

H\A2

LmA2

Mm\A2

52

Dr\A2b\new

—
0.02

Tajima relative rate test — Hoxa2

Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.021 *
Hf Lm DrA2b 0.02 *
Hf Hs DrA2b 0.796

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxa3 alignment for relative rate test

Lm\A3 MOKATYYDSSAIYGGYPYQGANGETYNASQQQOYYHRPACSLQOSPATV

Hf\A3 MOKATYYDSSAIFGGYTYQGANGENYNASQQQYYHRPACSLQOSPGTV

Mm\A3 MOKATYYDSSAIYGGYPYQAANGFAYNASQQPYYHRPACSLQSPAAG

Hs\A3 MOKATYYDSSAIYGGYPYQAANGFAYNANQQOPYYHRPACSLQSPSAG

Dr\A3a MOKATYCDGSAIYSGLPYQSANGLGYDASQQOQYYHRPACSLOSPGSA

Lm\A3 PHHKHNDINESCMRTSNNQPPQPPGISEP

Hf\A3 PHHKPNDINESCMRTSASQPSHHPVIAEP

Mm\A3 GHPKTHELSEACLRTLSGPPSQPPGLGEP

Hs\A3 GHPKAHELSEACLRTLSAPPSQPPSLGEP

Dr\A3a GLHTSNEMSEVCQQINGTQATVTDTSDNP

Lm\A3 QPTNPVSPSQTSSNNSTPSNSNKNPGITSPTIAKQIFPWMKESRONSKQKNSSCSS
Hf\A3 PPPPSVSPPONTSSNSTQSSTSKNPTLTSATISKQIFPWMKESRONAKQKTSSSSS
Mm\A3 PPPSSVSPPOSANSNPTPASTAKSPLLNSPTVGKQIFPWMKESRONTKQOKTSGSSS
Hs\A3 PPPSSASPPONASNNPTPANAAKSPLLNSPTVAKQIFPWMKESRONTKQKTSSSSS
Dr\A3a TAPSGPSSPSSLNQIPNIDSAAKNPVHVSPSTRKHIFPWMKESRONTKQKSCSIIS

NJ tree rooted to horn shark (Hf)

Hf\A3
LmA3

100 '7 Mm\A3

Dr\A3a\new

0.05

Tajima relative rate test — Hoxa3

Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.02 *
Hf Lm DrA3a 0 >
Hf Hs DrA3a 0 >

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxa4 alignment for relative rate test

Lm\A4 MSSFLINSNYIEPKFPPCEEYSQNNRDPGFQQEALNQYSEPTYSYNNQTAGHEGIS
Hf\A4 MSSFLINSNYVEPKFPPCEEYSQNNRDPGFHHEALYPYPEPTYSENNQGTGNQDMS
Dr\Ada MSSYLINSNYIEPSFPPCEEYHONGKDPGEFPHEASYPYQEQSYDYGNSTNDLNDES
Mm\A4 MSSFLINSNYIEPKFPPFEEFAPHGREPSYPGLYPAPAAACPYACRGASPGRPEQS
Hs\A4 MSSFLINSNYIEPKFPPFEEYAQHSREPAYPALYPAHDTAYPYGYRGASPGRPPQP
Lm\A4 PROSQECEAVPVTTDINKTPIGONGKEPIVYPWMKKIHVCT
Hf\A4 PRONQLCEVVPVATPALKNPTAQKGKEPIVYPWMKKIHVTT
Dr\Ada PRLTTESCVGSDGNKDCALPGSQKSKEPVVYPWMKKVHVNT
Mm\A4 PGPTTPAVATGGSAPACQGPAGPKGKEPVVYPWMKKIHVSA
Hs\A4 AAPATPGVPAGGSAPACKSPLGLKGKEPVVYPWMKKIHVSA

NJ tree rooted to horn shark (Hf)

Hf\A4

LmA4

100 | Mm\A4

l Hs\A4

99
Dr\A4a\new

0.1

Tajima relative rate test — Hoxa4

Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0 **
Hf Lm DrA4a 0.002 **
Hf Hs DrA4a 0.013 *

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxab alignment for relative rate test

Lm\A5 MSSYFVNSFCGRYSNGPDYQLHNYGDHTSSEQYRDSASMHSSRYGYGYNGMDLST
HEf\AS MSSYFVNSEFCGRYPNGPDYQLHNYGDHSSSEQYRDSATMHSSRYGYGYNGMDLST
Hs\Ab MSSYFVNSFCGRYPNGPDYQLHNYGDHSSSEQFRDSASMHSGRYGYGYNGMDLSV
Mm\A5 MSSYFVNSFCGRYPNGPDYQLHNYGDHSSSEQFRDSASMHSGRYGYGYNGMDLSV
Dr\A5a MSSYFVNSFCGRYPNGVDYPLHNYGDHNSSGQCRDSTGMHSGRYACGYNGMDLST
Lm\A5 GRSSSNHYDTSERTRRYSQPATSPPPDPLPCPAVATSSVNETHLAV

Hf\A5 SRPASNHFNASERSRRYNQPATSPSPDPLPCSAVVSPSAGDNHHGI

Hs\A5 GRSGSGHFGSGERARRYSQPATSPQPDPLPCSAVAPSPGSDSHHGG

Mm\A5 GRSGSGHFGSGERARRYSQPATSPPPDPLPCSAVAPSPGSDSHHGG

Dr\A5a GHSSPGHFLSSERTQRYNQPVTEPSSDHLPCSSLANSPVSESHRAL

Lm\A5 KNPIANTTSTNASSSTHIGREGVGTSSGAEDDTPASREQPSSONPQIYPWMRKLHISH
Hf\A5 KNSIASTTSSNSSSSSHISRDGVGTSPGTEDDTPASSDPPSSONPQIYPWMRKLHISH
Hs\AS5 KNSLSNSGASAAGSTHISSREGVGTASGAEEDAPASSEQASAQSPOQIYPWMRKLHISH
Mm\A5 KNSLGNSGASAAGSTHISSREGVGTASAAEEDAPASSEQAGAQSPOIYPWMRKLHISH
Dr\A5a KISLSSTAGSAKSEFGTVLSREGVSVSSSMEEEKPPGSGQTASQONPOQIYPWMRKLHISH

NJ tree rooted to horn shark (Hf)

HAA5
LmA5
Dr\A5a\new
97 r Hs\A5
00 L pmas
—
0.05
Tajima relative rate test — Hoxa5
Outgroup Ingroup1 Ingroup2 P-value Significance

Hf Hs Lm 0.04 *

Hf Lm DrA5a 0 o

Hf Hs DrA5a 0.004 o

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxa6 alignment for relative rate test

Hf A6 MSSYFVNPTFPVSLPSGQODSFLGQIPLYTTGYDALRHFPSYGAATLQ
Lm A6 MSSYFVNSTFPSNPPSSQDSFLGQIPLYTAGYDALRHFQSYGATTLQ
Mm A6 MSSYFVNPTFPGSLPSGQDSFLGQLPLYPAGYDALRPFPSYGASSLP
Hs A6 MSSYFVNPTFPGSLPSGQDSFLGQLPLYQAGYDALRPFPSYGASSLP

Hf A6 DKSYSSPCYYQQSNSVIACNRASYDYGASCFYPEKDLASVSPSSGK
Lm A6 DKTYSSSCFYQQSNSVEFACNRTPYECGASCLYPEKDTDVSSPSSSK
Mm A6 DKTYTSPCEYQQSNSVLACNRASYEYGASCFYSDKDLSGASPSNNK
Hs A6 DKTYTSPCFYQQSNSVLACNRASYEYGASCFYSDKDLSGASPSSGK

Hf A6 HRAQDDFFSSDQHYKPDCAQNKILSEEGNDRKYSTPIYPWMQORMNSSS
Lm A6 QRAHGDYLHFDQQHKSECVONKILNEEVNDRRYTTPIFPWMQRMNSCT

Mm A6 QRGPGDYLHFEQQYKPDGVQGKALHEEGTDRKYTSPVYPWMQRMNSCA
Hs A6 QRGPGDYLHFEQQYKPDSGQGKALHDEGADRKYTSPVYPWMQRMNSCA

NJ tree rooted to horn shark (Hf)

Hf A6

100 ————— MmA6

Hs A6

LmAG6

0.05

Tajima relative rate test — Hoxa6

Outgroup Ingroup1 Ingroup2 P-value
Hf Hs Lm 0.866

Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus musculus



Hoxa7 alignment for relative rate test

Hf A7 MSSSYYVNALFPKYTAGTSVFQNASATSCAFATNSQRSSYGAGAS
Lm A7 MSSSYYVNTFEFSKYTTGASLFQNAEPNSCSFATNSQRSSYGPGAG
Mm A7 MSSSYYVNALFSKYTAGASLFQNAEPTSCSFAPNSQRSGYGPAPA
Hs A7 MSSSYYVNALFSKYTAGASLFQNAEPTSCSFAPNSQRSGYGAGAG

Hf A7 AFPAPMAGLYNVNSAIYHGPYNTGYNLNSDSYNLRCSAL
Lm A7 AFPPSLPGLYNMTSTLYQONPFTSGYNIGSDAYNLHCSSF
Mm A7 AFASTVPGLYNVNSPLYQSPFASGYGLGADAYNLPCASY
Hs A7 AFASTVPGLYNVNSPLYQSPFASGYGLGADAYNLPCASY

Hf A7 DQIPVLCSDLSKQGEKLDQTNVHPQAESNFRIYPWMRNAGPDR
Lm A7 DQIPVLCNDLTKSNEKSNESSLHPQDENNFRIYPWMRSSGPDK
Mm A7 DQIPGLCSDLAKGADKADEGVLHGPAEASFRIYPWMRSSGPDR
Hs A7 DQIPGLCSDLAKGADKTDEGALHGAAEANFRIYPWMRSSGPDR

NJ tree rooted to horn shark (Hf)

00— MmA7
L Hs A7

LmA7

Hf A7

—
0.05

Tajima relative rate test — Hoxa7

Outgroup Ingroup1 Ingroup2 P-value
Hf Hs Lm 0.67

Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus musculus



Hoxa9 alignment for relative rate test

Hs\A9 MATTGALGYYVDSRYAPGTLGQPPRQLAEHPDEFSPCSFQSKATVEFGASWNPVGRYMRSW
Mm\A9 MATTGALGYYVDSRYAPGTLGQPPRQLAEHPDEFSPCSFQSKAAVEFGASWNPVGRYMRSW
Lm\A9 MSTSGTISYFVDSRYNSGALTQPPRQLPDPSDFTPCSFQSKASVETTSWNPVSRYMRSW
Hf\A9 MSTSGTISYYVDSRYASGSLAQASRQLTEHPDEFSPCNFQSKATVESTSWSPVGRYMRSW
Dr\A9b\new MSTLGTLSYYADSRESSGPVVQQOSRLLEYSEQEPYTFQAKSSIFGASWSPVGASVRPW
Dr\A9%a\new MSTSGALTYYVDSREFSSGLGLIQHRPPADLSDLGPCTFPAKQPVYGTSWGHIGDYVQSW
Hs\A9 LEPTPALSFAGLPSSRPYGIKPEPLSARTHTLSLTDYACGSPPVEGAFSE

Mm\A9 LEPTPALSFAGLPSSRPYGIKPEPLSARTHTLSLTDYACGSPPVEGAFSE

Lm\A9 LESMPSLSFSGLPSSRHYGIKPEPLIARAHTLTEFSDYGCGSSPVDGILPE

HE\A9 LDPMPTLSFPGLPSSRHYGIKPEPVASRTHTLALSEYTCGTSPAEVSFESE
Dr\A9b\new LEPLPALPFTGLSTDTHQDIKLEPLVGSTHTLLVAETDNNTTQTDAVSNG
Dr\A9a\new LLDSAGLPQTEPPTVNHNHAKSDTNETNPHTILQPVEFTNGGCSTEAESSR

Hs\A9 NNAENESGGDKPPIDP

Mm\A9 NNAENESGGDKPPIDP

Lm\A9 NNGESESIGDKPQIDP

Hf\A9 NNGETESNADKLHMDP

Dr\A9b\new SHDEKIPAETKLDLDP

Dr\A9a\new TAEKSGDIEGKPGADP

NJ tree rooted to horn shark (Hf)

Hf\A9
100 [Hs\A9
64 |-Mm\AQ
Lm\A9
| Dr\A9a\new
100 | Dr\A9b\new
P

0.1

Tajima relative rate test — Hoxa9

Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.645
Hf Lm DrA9a 0 >
Hf Lm DrA9b 0 >
Hf Hs DrA9a 0 o
Hf Hs DrA9b 0 >

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxa10 alignment for relative rate test

Hs\A10 MSCSESPAANSFLVDSLISGRYYAHGGVYLPPAADLPYGLQSCGLEPTL
Mm\A10 MSCSESPAANSFLVDSLISGRYYAHGGVYLPPASDLPYGLQSCGLEPAL
Hf\A10 MSCSDSPSANSFLVDSLISGRYYPNSSVYLPPASELSYGTONCGLEPSL
Lm\A1QO MSCSDSSAANPFLVDSLVSGRYFPNSSVYLPQASDLPYGLONCGLEPVL
Dr\AlOb\new MSCSDSPSGNSFLVDSLIHGRYYONSGVYLQPTSEYSYGLSNCGYESGL
Hs\Al0 QATSCSFAQNIKEESSYCLYDADKCPKVSAAAEL

Mm\A10 QATSCSFAQNIKEESSYCLYDADKCPKGSAAADL

Hf\A10 QVATCSFPONIKEENAYCLYDSEKCPKSAAATDL

Lm\A10 QVTSCSFAQNIKEENAYCLYESEKCPKGTATTDL

Dr\AlOb\new QITPRSEFSPTIKEENSYCLYESEKCPKETITEDI

Hs\Al0 AFPRPPPDGCSGVPVPGYFRLSQAYGTAKQLGAPFPAQP

Mm\A10 AFPRPPPDGCSGVPVPGYFRLSQAYGTAKQLASPFPAQP

Hf\A10 SFPRLTSESCGGVPVPGYFRLSQAYPTSKQVGAPEVPQS

Lm\AlO SYPRLSTEVCSVIPVPGYFRLSQAYGISKQVGAQFTPPP
Dr\AlOb\new SYSRLTPNSCGCVPVPGYFRLSQTCTTSKQTIPHVVAQR

Hs\Al10 PGREFDLPLASGSADAARKEAHASSPAPSESSKASPEKDSL

Mm\A10 PGREFDPPLASGSTEAAGKEAHASSPAPSENSKASPEKDSL

Hf\A10 QIRFGTPSASTPTELGRKEAAASSPVPSESNKNSPEKETK

Lm\AlO QVRFDMSLSSASTETVMKEAHASSPAPSESSKTSPDKEAT
Dr\AlOb\new STREDSSLSATAAEASRDELRGSSPEPPDSPEKAVTVTKA

NJ tree rooted to horn shark (Hf)

HA\A10
100 —— Hs\A10
65 Mm\A10
LmA10
Dr\A10b\new
—
0.05
Tajima relative rate test — Hoxa10
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.21
Hf Lm DrA10b 0.001 o
Hf Hs DrA10b 0.024 *

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxa11 alignment for relative rate test

Hs\Al1l
Mm\A1l1l
Lm\All
Hf\All
Dr\Allb\new
Dr\Alla\new

Hs\All
Mm\A11l
Im\All
Hf\All
Dr\Allb\new
Dr\Alla\new

Hs\Al1l
Mm\Al1l
ILm\All
Hf\All
Dr\Allb\new
Dr\Alla\new

MDFDERGPCSSNMYLPSCTYYVSGPDESSLPSFLPQTPSSRPMTYSYSSNLPQVQPVREVTER
MDFDERGPCSSNMYLPSCTYYVSGPDFSSLPSFLPQTPSSRPMTYSYSSNLPQVQPVREVTER
MDEFDERVSCSSNMYLPSCTYYVSGPDFSSLPSFLPQTPSSRPMTYSYSSNLPQVQPVREVTER
MDFDERVSCGSNLYLPSCTYYVSGPDESSLPSFLPQTPASRPMTYSYSSNIPQVQPVREVTER
MDFDERVPVGSNMYLPGCTYYVSGTDESSLPPFLPQTPSSCPMTYSYSSSLPQVQSVREVSER
MDFDERVSVGSNMYLPSCTYYVPGADEFSTLPSFLSQSPSTRPVTYSYASNLPQVQHVREVTER

EYATEPATKWHPRGNLAHCYSAEELVHRDCLGDVLAKSSANVYTPAVSSNEYSTVGRNGVL
EYATEPATKWHPRGNLAHCYSAEELVHRDCLGDVLAKSSANVYTPAVSSNEYSTVGRNGVL
DYAIDTSNKWHPRSNLPHCYSTEEILHRDCLGEIFGKGNANVYGSSTSSNEFYNTVGRNGVL
DYAIDPSNKWHHRGNLPHCYSAEELMHRECLGEMLMKNSASVYSSNASSSEFYNPVGRNGVL
DYAIDTSSKWHSRGNLPHCYATEDMVHRECLGDMLSKNNSVLYNSSHTSNVYGSVGRNGVL
DYAIDPSTKWPHRGPLAHCYPSEDSVHRECLGEMFPKNNASAYTSNTTSNEYGNVGRNGVL

POAFDQFFETAYGTPENASSDYDKSAEKGPATSSSDSSSPESSSGHTEDKAGGS
POAFDQFFETAYGTPENASSDYDKNAEKGPATSSSDGSSPESSSGHTEDKAGGS
POAFDQFFETAYGTTENHSSDYDKNSDKIPATSRSETSSPESSSGNNEEKSSSS
POGFDQFFETAYGSSENQQSEYEKSPDKVPATSSSETSSPESSSGNNEEKGSNS
POAFDQFFETAYGNVENQPTEHDRATSKAPAESGSDSSSPEPSSGNNEDKESGS
POAFDQFFDTAYGGSDSVDNDYDKMHSSKQAPAPEQQSSPESSSGNNEEKTSGA

NJ tree rooted to horn shark (Hf)

H\A11

65

100 [~ HS\A11

L—Mm%11
LmA11

Dr\A11a\new

93 Dr\A11b\new

Tajima relative rate test — Hoxa11

Outqgroup
Hf

Hf
Hf
Hf
Hf

Ingroup1 Ingroup2 P-value Significance

Hs Lm 0.072
Lm DrA11a 0.001 **
Lm DrA11b 0.001 >
Hs DrA11a 0.069
Hs DrA11b 0.114

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf - Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus

musculus



Hoxa13 alignment for relative rate test

Hs\Al3 MTASVLLHPRWIEPVMFLYDNGDELNKNMEGCRNLMAHPAPLAPKQCSPCSAAAQ
Mm\Al3 MTASVLLHPRWIEPVMFLYDNGDELNKNMEGCRNLMAHPAPLAPKQCSPCSAAAQ
Lm\Al3 MTASVLLHPRWIDPVMFLYDNGDEVNKNMEGCRNLMAHPASLAPKQCSPCSAAQS
Hf\Al3 MTASVILHPRWIDTVMEVYDNSDEINKNMDGCRNLMAHPASTLAPKQCSPCPAAQT
Dr\Al3b\new MTASLLLHSRWIDPVMEFLYDNGDDMSKNMEGCRNLIAHPSTLAPKQCSPCSAVQON
Dr\Al3a\new MTTSLLLRPRWIDPVMEFLYDNGDDTSKNMEGCRNLMSHPASLAPKQCSPCSAVQG
Hs\Al3 SSSAALPYGYFGSGYYPCKSCAQKYMDTAAEEFSSRAKEFAFYQGYAGPYQPMPGYLDMP
Mm\Al3 SSSAALPYGYFGSGYYPCKSCAQKYMDTAAEEFSSRAKEFAFYQGYAGPYQPVPGYLDMP
Lm\Al3 SSSASLPYGYFGSSYYPCKSCAQKYMDTSGEEFTSRAKEFAFYQGYAGPYQPVPSYLDVP
Hf\Al13 SSSAALPYGYFGSSYYPCKSCAQKYMDTSGEEFTSRAKEFAFYQGYAGPYQPMPSYLDVP
Dr\Al3b\new TPSASLPYGYFGGSYYPCKSCTQKYMDTSGEEFPSRAKEFAFYQGYSGPYQPVPSYLDVP
Dr\Al3a\new SASASISYGYFGGGYYPCKTCAQKYMDTSGEDYTSRAKEFALYSSYASPYQPVPSYLDVP
Hs\Al3 VVPGLGGPGESRHEPLLPMESYQPWALPNGWNGOMYCPKEQAQPPHLWKSTLP

Mm\Al3 VVPGLGGPGESRHEPLLPMESYQPWALPNGWNGOMYCPKEQTQPPHLWKSTLP

Lm\Al3 VVPTIGGPGEPRHEPLLPMETYQPWAITNGWNGQVYCSKEQAQPNHLWKSTLP

Hf\A13 VVPTISAPGEPRHDTLLPMESYQPWAITNGWNGQVCCSKEQPQATHLWKSSLP
Dr\Al3b\new VVPALSAPSEPRHESLLPVETYQPWAITNGWSSPVYCPKDQTQOSSTLWKSSIQ
Dr\Al3a\new VVQOAISGPSEPRHESLLPMESYQPWAITTGWNGQVYCTKEQQQOTGNVWKSSIP

NJ tree rooted to horn shark (Hf)

HA\A13
100 [ Hs\A13
58 | L vMma13
Lm\A13
Dr\A13b\new
99 Dr\A13a\new
I 0.05 I
Tajima relative rate test — Hoxa13
Outgroup Ingroup1 Ingroup2 P-value Significance

Hf Hs Lm 0.003 o
Hf Lm DrA13a 0 **
Hf Lm DrA13b 0 o
Hf Hs DrA13a 0.086
Hf Hs DrA13b 0.105

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb1 alignment for relative rate test

Hs\Bl MNSFLEYPLCNRGPSAYSFPPSSAQAVDYASEGRYGGGLSSPSTLGVPEFPSSASGYAPAACS
Mm\B1 MSSFLEYPLCNRGPSAYSFPPCSAPAVDYAGESRYGGGLPSSSSLGVSFPSPASGYAPAACN
Lm\B1 MNSFLEYAICNRGTSAYSFPPCSGTTNDYNGDGRFLGGSAPVSNMGIPYASTGSGYTPQTCN
Hf\B1 MNSFLEYAICNRGTSAYAFAPCAGNVDNCNGDGRFLGGSAHNSSLGNPYASSGNNYTTQTCN
Dr\Bla\gb MNSFLEYTICNRGTNAYPGPFHTGHASDYNADGRLYGGSNQPTGMGLTYGGTGTSYGTQACA
Dr\Blb\new MNSYLDYTIYNRGSNTYEYLPSACASTNYIPEGRPVGNTEFTSEFHLNVDMGKTGSNECKQTRP
Hs\Bl1 PSYGQYYPLGQEGDGGYFHPSSYGAQLGGGGAGPGPYYGNEQTASFAPAYD

Mm\B1 PSYGQYYSVGQEGDGSYFHPSSYGAQLGGGGVGSGPYYGTEQTATEFASAYD

Lm\B1 PGYGHQYYFGQEPDGMYFQSSGYSNSIGSGVSGPGQYYPHEHQGFLOGTYN

Hf\B1 PGYNHHYFFNQESDGAYFQTSGCTGNIASGVSGPGQYYGOQEQOGLAYGIYN

Dr\Bla\gb NSDYHQYFINPEQDGMYYHSSGFSTSNASGAVPAAPYGQODHQRAYSQGTYD

Dr\Blb\new PHSDHQHVLTQADDHMRLOSPGFSVVNMGGSVSASHYYGEPEP-HGYGSFK

Hs\B1 LLSENTPTARTFDWMKVKRNPPKT

Mm\B1 LLSESTLTPRTFDWMKVKRNPPKT

Lm\B1 ASSPOTSTGQTFEWMKVKRNPPKT

Hf\B1 LSPSSSSSGQTFDWMKVKRNPPKT

Dr\Bla\gb LSASQPPPGKTFDWMKVKRNPPKT

Dr\Blb\new YOVSNIKQAPTFDWMKVKRNPPKT

NJ tree rooted to horn shark (Hf)

Hf\B1
Lm\B1
100 —— Hs\B1
Mm\B1
87 Dr\B1b\new
86 Dr\B1a\gb
—
0.1
Tajima relative rate test — HoxB1
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0 **
Hf Lm DrB1a 0 **
Hf Lm DrB1b 0 o
Hf Hs DrB1a 0.873
Hf Hs DrB1b 0.01 o

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb2 alignment for relative rate test

Dr\B2a\gb MNFEFEREIGFINSQPSLAECLTSFPAVLESFQTSSIKDSTAIPPPFEHTIPS
Hs\B2 MNFEFEREIGFINSQPSLAECLTSFPAVLETFQTSSIKESTLIPPPFEQTEFPS
Lm\B2 MNFEFEREIGFINSQPSLAECLTSFPAVLETFQTSSIKESTLIPPPFEQTIPS
Hf\B2 MNFELEREIGFINSQPSLAECLTSFPAVADTFQSSSIKNSTLIPPPFEQTIPS
Dr\B2a\gb LSPCTGNQARPRSQKRAHEFPWMKEKKSSKAAAASPSQASSGYTTAGLESPT
Hs\B2 LOPGASTLOQRPRSQKRAPEFPWMKEKKSAKQSATSPSPAASAVPASGVGSPA
Lm\B2 LNPCSSSQPRPRSQKRAAEFPWMKEKKSSKASSSSSSPASSSVSGSGVGSPT
Hf\B2 LNP-SSNQPQPSREKRAAEFPWMKEKKSSKKNEAPLSLSAPVLGSSQAAESP

NJ tree rooted to horn shark (Hf)

o Hs\B2
Lm\B2

Dr\B2a\gb

Hf\B2

0.05

Tajima relative rate test — Hoxb2

Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.034 *
Hf Lm DrB2a 0.035 *
Hf Hs DrB2a 0.763

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb3 alignment for relative rate test

Dr\B3a MOKTTYYDNSTLFGGYSYQGANGEGYDAPAPAFQONSAHLEGDYQRSACSLQSLGTS
Lm\B3 MOKTTYYDNSTLEFGGYSFQGTNGEFGYDTPQOPFQASPHIENDYHRSACSLOSLGNN
Hf\B3 MOKTTYYDNCTLEFGGYTYQGANGEFSYEVAQEPYPPSSHVENDYQRSACSLOPAGTS
Hs\B3 MOKATYYDNAALFGGYSYPGSNGFGFDVPQPPFQAATHLEGDYQRSACSLQOSLGNA
Mm\B3 MOKATYYDNAALFGGYSYPGSNGFGYDGPOPPFQAATHLEGDYQRSACSLOSLGNA
Dr\B3a APHAKTKELNGSCMRPSLPEHHPPPQVSPPONTVNV

Lm\B3 APHAKSKDLNGSCMRASLPEHHQPPPVSPPONTTNS

Hf\B3 VPHPKSKDINGSCMRSNLPEHRQPPPVSPPONSSNS

Hs\B3 APHAKSKELNGSCMRPGLAETLSAPPGSPPPSAPTS

Mm\B3 APHAKSKELNGSCMRPGLAEPLPAPPGSPPPSAPTS

Dr\B3a SKSSSKSSSMATPTLTKQIFPWMKESRONTKOKNSSPSA

Lm\B3 SKTATSKSNLSSASITKQIFPWMKESRONSKQKNSSPST

Hf\B3 SKTLSKSSHTSTPSLTKQIFPWMKESRONSKQKNNCPST

Hs\B3 SKSGPPKCGPGTSTLTKQIFPWMKESRQTSKLKNNSPGT

Mm\B3 SKSCPPKCGSGSSTLTKQIFPWMKESRQTSKLKNSSPGT

NJ tree rooted to horn shark (Hf)

HA\B3
Lm\B3
100 ———— Hs\B3
Mm\B3
66
Dr\B3a\gb
P
0.05
Tajima relative rate test — Hoxb3
Outgroup Ingroup1 Ingroup2 P-value Significance

Hf Hs Lm 0.002 o
Hf Lm DrB3a 0.683
Hf Hs DrB3a 0.013 *

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb4 alignment for relative rate test

Lm\B4 MSSFLINSNYVDPKFPPCEEYSQONDYLPSHSPEYYSSQRETTFQHEATYQRSAC
Hf\B4 MSSFLINSNYVDPKFPPCEEYSONNYLPSHSPEYFTRAREPGFQHEAMYPRSAY
Dr\B4a MSSYLINSNYVDPKFPPCEEYSQSDYLPSHSPDYYSAQRDPSFQHESIYHRSGC
Hs\B4 MSSFLINSNYVDPKFPPCEEYSQSDYLPSHSPGYYAGQRESSFQPEAGEGRAAC
Mm\ B4 MSSFLINSNYVDPKFPPCEEYSQSDYLPSHSPGYYAGQRESGFQPEAAFGRAPC
Lm\B4 NEQPFSSCSPRGPVHLQTGLPEQIHHCESVTPSPP

Hf\B4 SEQPYSSCAPRGHVQSQTGLAKHGHQCVSVTPSPP

Dr\B4a ADPPYSSCSPRGHVLPTTALPEPSHHCDSVTPSPP

Hs\B4 TVORYAACSPRAPAPPPAGLPEPGQRCEAVSSSPP

Mm\B4 TVORYAACSPRAPVQPTAGLPEPGQRSEAVSSSPP

Lm\B4 PCSONSMNQSISSSKEPIVYPWMKKVHVNT

Hf\B4 PCSONFSNONTPCSKEPVVYPWMKKLHINA

Dr\B4a PCGQTPTSONTSTVKDPVVYPWMKKVHVNI

Hs\B4 PCAQNPLHPSPSHSKEPVVYPWMRKVHVST

Mm\B4 PCAQNPLHPSPSHSKEPVVYPWMRKVHVST

NJ tree rooted to horn shark (Hf)

Hf\B4
Lm\B4
100 ——— Hs\B4
Mm\B4
74
Dr\B4a\gb
—
0.05
Tajima relative rate test — Hoxb4
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0 e
Hf Lm DrB4a 0.05 *
Hf Hs DrB4a 0.068

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb5 alignment for relative rate test

Dr\B5a
Dr\B5b
Hs\B5
Mm\B5
ILm\B5
Hf\B5

Dr\Bb5a
Dr\B5b
Hs\B5
Mm\B5
Lm\B5
Hf\B5

Dr\B5a
Dr\B5b
Hs\B5
Mm\B5
Lm\B5
Hf\B5

MSSYFVNSESGRYPNGPDYQLLNYGTSSAMNASYRDSGTMHSGSYGYNYNGMDLSVNR
MSSYFLNSESGRYPNGSDYQLLNYGTNGAMNASYRDSTSMHSGSEFGYNYNGIDLSVNR
MSSYFVNSEFSGRYPNGPDYQLLNYGSGSSLSGSYRDPAAMHTGSYGYNYNGMDLSVNR
MSSYFVNSESGRYPNGPDYQLLNYGSGSSLSGSYRDPAAMHTGSYGYNYNGMDLSVNR
MSSYFVNSESGRYPNGPDYQLLNYGTSSSMNGSYRDSSTMHSSSYGYNYNGMDLSINR
MSSYFVNSESGRYQNGPDYQLLNYGTSSSENGPYRDSGTMHSGTYGYNYNGMDLSITR

TSTGHFGAVGDNSRVEFQSPAPETRFRQCSLASPEPLPCSNSESLGPKPS
PNNGHFGAVGDNSRAFQONPSQETRYRQCSLSSPDPLSCATSDTLELKPS
SASSHFGAVGESSRAFPAPAQEPRFRQCSLSSPESLPCTNGDSHGAKPS
SASSHFGAVGESSRAFPASAKEPRFRQCSLSSPESLPCTNGDSHGAKPS
SASSHFGAVGENSRGEFPSPAQENRFRQCSLSSPESLPCSNSESLGAKPS
SASSHFGVVNEKSRSYP-PATETRFROQCTLSSPEPLPCSGKDSHGVKPS

DOSTTHFTEIDEASASSETEEASHKQETTATSTTSAQAPQIFPWMRKLHISH
DOSTTHFADTDETNVSSETEEGAQKQESVATSTTTPOQTPQIFPWMRKLHISH
DOATANFTEIDEASASSEPEEAASRAQPEPMATSTAQTPQIFPWMRKLHISH
DOATANFTEIDEASASSEPEEAASRAQPEPMATSTAQTPQIFPWMRKLHISH
EQATTNFTELDETSASSETEEGAPRAQTEPTATSTTQTPQIFPWMRKLHISH
DPTTSNFTEMDEAGASSDAEEGTPRAQQEPTQATTPQQOPQOIFPWMRKLHIGH

NJ tree rooted to horn shark (Hf)

Hf\B5
100 IHs\Bs
L Mms
100 Dr\B5a\gb
L_| Dr\B5b\new
50
Lm\B5
—
0.05
Tajima relative rate test — Hoxb5
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.134
Hf Lm DrB5a 0.019 *
Hf Lm DrB5b 0 o
Hf Hs DrB5a 0.273
Hf Hs DrB5b 0.002 o

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb6 alignment for relative rate test

Hs\B6 MSSYFVNSTFPVTLASGQESFLGQLPLYSSGYADPLRHYPAPYGPGPGQODKGFATSYY
Mm\B6 MSSYFVNSTFPVTLASGQESFLGQLPLYSSGYADPLRHYPAPYGPGPGQDKGFAASYY
Hf\B6 MSSYFVNSTEFPVTLASGQESFLGQIPLYSSGY-DPLRHYPATYGATSMQODKSYPSSYY
Lm\B6 MSSYFVNSTFPVTLPGGQESFLGQIPLYSSGYADPLRHYPGTYGATTVQDKGYPSSYY
Dr\B6a\gb MSSYFVNSTFPVTLPGGQESFLGQIPLYSSGYTDPLRHYPAAYGGSSVQEKAYPSSEY
Dr\B6b\new MSSYFVNSTFPVSLPGGQESFLGQIPLYSSGYTDSLRHYPATFGATNVQDKVYTSSYY
Hs\B6 PPAGGGYGRAAPCDYGAPAFYREKESACALSGADEQPPFHPEPRKSDCA

Mm\B6 PPAGGGYGRAAPCDYGAPAFYREKDAACALSGADEPPPFHPEPRKSDCA

Hf\B6 QOANGAYGCRTPCDYGSPSFYREKDPSCGASSLEDPTHENSEQRKEFECA

Lm\B6 QOANGAYSRTAACDFGTAGFYREKDPSCAISTLEDYSQEFNQDQRKLDCD
Dr\B6a\gb QOOANGAYSRAGPCDYATASEFYREKDPACALASEEHSFVLSQDHRKTDCT
Dr\B6b\new QOQOAGGVEGRTSACDYSTPNIYRSADRSCAIGSLEDSLVLTQDQCKTDCT

Hs\B6 ODKSVEFGETEEKCSTPVYPWMQORMNSCN

Mm\B6 ODKSVEFGETEEKCSTPVYPWMQORMNSCN

Hf\B6 ONRILYGEVDDKSSLPVYPWMQORMNSSS

Lm\B6 ONKSVEFGESEEKCSTPVYPWMQORMNSCT

Dr\B6a\gb TGKSIYPEADEKPSAPVYPWMQORMNSCN

Dr\B6b\new QGTERYFSTEDKPCTPVYPWMQORMNSCN

NJ tree rooted to horn shark (Hf)

H\B6
100 Hs\B6
L— Mm\B6
Lm\B6
55 Dr\BGa\gb
68 Dr\B6b\new
p————
0.05
Tajima relative rate test — Hoxb6
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.041 *
Hf Lm DrB6a 0.102
Hf Lm DrB6b 0.012 *
Hf Hs DrB6a 0.577
Hf Hs DrB6b 0.739

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb7 alignment for relative rate test

Hs\B7 MSSLYYANALEFSKYPASSSVFATGAFPEQTSCAFASNPQRPGYGAGSASFAAS
Mm\B7 MSSLYYANALFSKYPAASSVFAPGAFPEQTSCAFASNPORPGYGAGPAPEFSAS
Lm\B7 MSSLYYANALFSKYQAASSVFPSGVFPEQTSCAFASNSQRSGYGSGSASFAAS
Hf\B7 MSSLYYANALEFSKYTAGTSVFPTGVESEPTSCAFASNSQRSGYGSGSASYAAT
Dr\B7a MSSLYYANALFSKYQVASSAFSTGVFPEQTSCAFSCSSQRAGYGSASSSSSVS
Hs\B7 MOGLYPGGGGMAGQSAAVYAAGYGLEPSSFNMHCAPFEQNLSPGDSAKAAGA

Mm\B7 VOGLYSGGGAMAGQSAAVYAAGYGLEPSSFNMHCAPFEQNLSPGDAAKAGGA

Lm\B7 MPGLYSNGSSMHPQTPSMYSASYGLEASSENMHCSPFEQNLSPGDLSKQONCS

Hf\B7 VPGLYSTANSLHHQTPTMYTSPYGLNANSENMHCSSEFDHNISAGESCKQSCS

Dr\B7a LPSMYTNGTSLSSHTQGMYPTAYELGAVSLNMHSSLEFDHNLPAGDLCKASSG

Hs\B7 KEQRDSDLAAENFRIYPWMRSS

Mm\B7 KEQRDSDLAAENFRIYPWMRSS

Lm\B7 KEQRDSEQONENFRIYPWMRST

Hf\B7 KEQKETDPQSENFRIYPWMKSS

Dr\B7a KEQRGYHONNENLRIYPWMRST

NJ tree rooted to horn shark

H\B7
100 Hs\B7
8l L Mm\B7
Lm\B7
Dr\B7a\gb
P
0.05
Tajima relative rate test — Hoxb7
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.003 **
Hf Lm DrB7a 0.001 **
Hf Hs DrB7a 0.398

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb8 alignment for relative rate test

Hs\B8 MSSYFVNSLESKYKTGESLRPNYYDCGFAQDLGGRPTVVYGPSSGGSFQHPSQIQEFYH
Mm\B8 MSSYFVNSLESKYKTGESLRPNYYDCGFAQDLGGRPTVVYGPSSGGSFQHPSQIQEFYH
Lm\B8 MSSYFVNSLESKYKTGDSLRPNYYDCGFAQDLGGRPTVVYGPSTGGTFQHPTQIQEFYH
Hf\B8 MSSYFVNSLESKYKGGETLRPNYYDCGFTQODLGGRPTVVYGPGTGSSFQHPSQIQDEFYH
Dr\B8a MSSYFVNSLFTKYKSGDTLRPNYYECGFAQDLGTRPTVVYGPGTGATFQHAPQIQEFYH
Dr\B8Db MSSYFVNSLEFTKFKGGDSLRSNYYDCPYTPDLGGRPSVLYGHNTGSAFQHAAQFPDEFYH
Hs\B8 GPSSLSTAPYQONPCAVACHGDPGNFYGYDPLQROSLFGAQDPDLVQYADCKLAAA
Mm\ B8 GPSSLSTAPYQONPCAVACHGDPGNFYGYDPLOROSLEGAQDPDLVQYADCKLAAA
Lm\B8 GTSSLSTSPYQONPCAVTCHGDPGNFYGYDPLOROTLEFTAQDSDLVQEFTDCKLASN
Hf\B8 GAATLSTSAYQONPCAVTCHGDAGSFYGYDALQROQPIFAAQEAELIQYPDCKSTAN
Dr\B8a GASTLSAAPYQQSPCAVTCHGEPGNFYGYDALQROTLFGAQDADLVQYSDCKLATG
Dr\B8b GTSSFPHASYQQTPCAVAYPGDAGNILGODGLOKQSFFGAPDSDFTQFGDCNLKVS
Hs\B8 GLGEEAEGSEPSPTQLFPWMRPQ

Mm\B8 GLGEEAEGSEPSPTQLFPWMRPQ

Lm\B8 GVGEEAENSEPSPTQLEFPWMRPQ

Hf\B8 SLGEEAENSESSPTQLEFPWMRPQ

Dr\B8a GIGDETDNTEPSPTQLEFPWMRPQ

Dr\B8Db GIRDDLESAEPCTAQLEFPWMRPQ

NJ tree rooted to horn shark (Hf)

99 Hs\B8
63 Mm\B8

Lm\B8
Dr\B8a
54
HAB8
b
0.05
Tajima relative rate test — Hoxb8
Outgroup Ingroup1 Ingroup?2 P-value Significance
Hf Hs Lm 0.564
Hf Lm DrB8a 0.275
Hf Lm DrB8b 0 o
Hf Hs DrB8a 0.162
Hf Hs DrB8b 0 *

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus

Dr\B8b



Hoxb9 alignment for relative rate test

Hs\B9 MSISGTLSSYYVDSIISHESEDAPPAKFPSGQYASSROQPGHAEHLEFPSCSFQPKAPVEG
Mm\B9 MSISGTLSSYYVDSIISHESEDAPPAKFPSGQYANPRQPGHAEHLDEFPSCSFQPKAPVEG
Lm\B9 MSISGALSNYYVDSIISHESEEASSAKFSSGQYVSSROQPGHSEHLEFPSCSFQPKPPVES
Dr\B9a MSISGTLSNYYVDSIISHEGEDPNASRESNVQYSSARQPGPGEHPEFPSCSEFQPKPPVES
Hf\B9 MSISGAISNYEVDSLISHESEGSPATKFASGQYIVSROQPGVPEHPEFPACNFQPKSPVEG
Hs\B9 ASWAPLSPHASGSLPSVYHPYIQPQGVPPAESRYLRTWLEPAPRGEAAPAVK

Mm\B9 ATWAPLSPHASGSLPSVYHPYLQPQGAPAAESRYLRTWLEPAPRAEAAPAVK

Lm\B9 ASWTPLNPHSAGTLSSVYHPYIQHQTVPPSDNRYLRTWLEPLPRTDSLSSIK

Dr\B9a SSWSPEFSSHASNGLPAVYHPYIPTQPVPSTDTRYLRTWLDCAPRAEPLPQVK

Hf\B9 TSWAPVYAQPSANVSTLYHPYVQSHPIQP-DSRYLRSWLDPTPRAVSAPSLK

Hs\B9 AEPLLGPGELLGTPEYSLETSAGREAVSNQRPGYGDNCEGSEDKERPDQ

Mm\B9 AEPLLGPGELLGTPEYSLETSAGREAVSNQRAGYGDNCEGSEDKERPGQ

Lm\B9 AEPLLGLGEILGGPEYNLETATGREGSSNQGSSYGDNSEGSEDKDRPDQ

Dr\B9a MEPLLGLGEPPGQHEYILESSTAREINSGHSAGFEDNCEGSEDKERIKV

Hf\B9 TEVLAGGGETLAALQKLHGEYLESETISGKAPCYEDSCEEKGNKETSEQ

NJ tree rooted to horn shark (Hf)

77 L vmso

Dr\B9a

Hf\B9

0.1

Tajima relative rate test — Hoxb9

Outgroup Ingroup1 Ingroup2 P-value
Hf Hs Lm 0.467
Hf Lm DrB9a 0.433
Hf Hs DrB9a 0.178

Dr — Danio rerio, Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxb13 alignment for relative rate test

Hf\B13
Lm\B13
DrBl1l3a
Hs\B13
Mm\B13

Hf\B13
ILm\B13
DrBl3a
Hs\B13
Mm\B13

Hf\B13
ILm\B13
DrBl3a
Hs\B13
Mm\B13

Hf\B13
ILm\B13
DrBl3a
Hs\B13
Mm\B13

LKPRWVDTVMFLYEMEGEFVGAGQCRNLMAHSALGAH
LSPCWVDTVMFVYEMEGLMGASQCRNLMAHSALGSH
LNPRWADTVMFVYEMEGLVGSGQCRNLMAHSALSGH
MEPGNYATLDGAKDIEGLLGAGGGRNLVAHSPLTSH
MEPGNYATLDGAKDIEGLLGAGGGRNLVSHSPLASH

PSPLVHGSGYSTVDVSGSVEPGKQCTPCPMPQASTAAPLPYGYFGSGYYSCRMGR
PSTLVHGSGYPTVEMSGSGEVAKQCTPCPVPQSSSTAPLPYGYFGSGYYSCRMGR
PSSLVHGSSYPTVDVSTSAESGKQCTPCPVPQASSTGPIPYGYFGNSYYPCRMGR
PAALMPAVNYAPLDLPGSAEPPKQCHPCPVPQGTSPAPVPYGYFGGGYYSCRVSR
PAALMPTVNYAPLDLPGSAEPPKQCHPCPVPQGASPAPVPYGYFGGGYYSCRVSR

SSIKPCTQPAPLSYPGDSPVPTDEYPGRPKEFAFYHGYAGAYQPMPSYLDVSVVQ
GSLKSCTQPAALSYSAETPVASEDYQARAKEFAFYHGYASPYQPVASYLDVSVVQ
GSLKSCTQPSALSYTAETPVTSEEYPTRAKEFAFYHSYPSPYQSMASYLDVSVVQ
SSLKPCAQAATLAYPAETPTAGEEYPSRPTEFAFYPGYPGTYQPMASYLDVSVVQ
SSLKPCAQTAALAYPSETPAPGEEYPSRPTEFAFYPGYPGPYQPMASYLDVSVVQ

TISAGEPRHEALLPMEGYQPWPLNGWNSQMCCKEQAQPGHLWKSTLADVAAHQQ
TISAGEPRHETLLPVDSYQPWALTGWNSQMYCKDQTQPGHLWKSALADVVAHQQ
TLGTGEPRHDSLLPMDSYQPWALAGWGSQOMYCKDQGOAGHLWKSALADVVAHQH
TLGPGEPRHDSLLPVDSYQSWALAGWNSQMCCGEQNPPGPFWKAAFASSGQHPP
TLGPGEPRHDSLLPVDSYQPWALAGWNSQMCCGEQNPPGPFWKAAFAPSVQHPP

NJ tree rooted to horn shark (Hf)

Lm\B13

56

DrB13a

Hs\B13

100
HAB13

—

0.05

Tajima relative rate test — Hoxb13

Outgroup
Hf

Hf
Hf

Ingroup1 Ingroup?2 P-value Significance

Hs Lm 0 **
Lm Dr13a 0.0771
Hs Dr13a 0.00022 o

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus

musculus

— Mm\B13



Hoxc4 alignment for relative rate test

HsC4 MSSYLMDSNYIDPKFPPCEEYSONSYIPEHSPEYYGRTRESGFQHHHQELYPR
MmC4 MSSYLMDSNYIDPKFPPCEEYSONSYIPEHSPEYYGRTRESGFQHHHQELYPR
DrC4a MSSYLMDSNYIDPKFPPCEEYSONSYIPEHSPEYYSRARDSGYQHHHQELYPR
LmC4 MSSYLMDSNYIDPKFPPCEEYSONNYIPEHSPEYYSRTRDSGFQHHHQELYPR
EsharkC4 MSSFLMGSNYIDPKFPPCEEYSQONSYIPDHSSEYYSRPRDSAYPPQHQDLYQR
HsC4 PSYPERQYSCTSLQGPGNSRGHGPAQAGHHHPEKQSLCEPAPLSGASAS
MmC4 PSYPERQYSCTSLQGPGNSRAHGPAQAGHHHPEKQPLCEPAPLSGTSAS
DrC4a ASYQERQYNCASIPEPDTQRGHGLPHAGHLLGKGSASCEPPPLPLSPAT
LmC4 PNYPERQFNCTSIQGPGNQRGHGOPQAGHHLPEKPLLIEQPPISTPSNT
EsharkC4 PNYPERQFACATVQGPGNRAGHEQHQVAHQHISSPVPYEPAALSTSTTT
HsC4 PSPAPPACSQPAPDHPSSAASKQPIVYPWMKKIHVSTVNPNYNGEP

MmC4 PSPAPPACSQPAPDHPSSAASKQPIVYPWMKKIHVSTVNPNYNGEP

DrC4a PSAASSACNQATPEHPSSASAKQPVVYPWMKKIHVSTVNSSYNGEP

LmC4 TSPAPPSCNQPNTEQPNNTTSKQPVVYPWMKKIHVSTVNPNYNGEP
EsharkC4 SPPSSSACTQONLEQQORTNAKQPIVYPWMKKIHVNTVNHSYTGET

NJ tree rooted with elephant shark (Eshark)

100 |— HsC4

61 L Mmc4

LmC4

DrC4a

EsharkC4

0.05

Tajima relative rate test — Hoxc4

Outgroup Ingroup1 Ingroup2 P-value
Eshark Lm Hs 0.251
Eshark Lm DrC4a 0.257
Eshark Hs DrC4a 0.835

Dr — Danio rerio, Eshark — Callorinchus milii, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxc5 alignment for relative rate test

SalmoSalarCbhaa
SalmoSalarCbhab
Dr\Cbha
SalmoSalarChbb
SalmoSalarCbhba
coelacanthCb
humanC5
EsharkC5h

SalmoSalarCbhaa
SalmoSalarCbhab
Dr\Cbha
SalmoSalarChbb
SalmoSalarCbhba
coelacanthC5
humanC5
EsharkC5h

SalmoSalarCbhaa
SalmoSalarCbhab
Dr\Cb5a
SalmoSalarC5bb
SalmoSalarC5ba
coelacanthC5
humanC5
EsharkC5

MSSYVASTFKQTHEASSCNMNSLGYGSLSDEDQANYAYNGHENGTETSD
MSSYVANIFKQTHEASSENMNSFGYGSLSSLHQODNYAYNGHLNGTETSD
MSSYVGKSEFSQTQDASSCRMHTFDYGAHSEFHESNYAYEGLLGGSESSQ
MSSYVASLFKQTHDASTFAVHNHGYGSNPELNVSGYSGYGHHRGSFASR
MSSYVASLFKQTHEASAFALHNHGYGSSPELNVSGYCGFGHHRGSFASP
MSSYVASLYKQSQONVPAYAMQOSYGYGSVSEVHPSRYCYGGLMSITEPSG
MSSYVASEFYKQSPNIPAYNMQTCGYGSASEVQASRYCYGGLLSITEPPA
MNSYSASFCKQODONGSGCATKGWREGSTLOMCPPRYSYRGLINISLPAR

ATVSLKREEMNSSLRGNTDTSPPRPQSYSALSSRNSVQCLSDGILSKATE
STASLKREEMETSLRGNTDAPPPRLOSCSAASSRNSVQCLRDGILSKGTG
IPTSLRREAINTTDRARSSAAVQRTQSCSALGSRSEFVSPLSHGLLSQKAE
SSSSIGMGEMNAALRGNPGDTPRPESSTGDSTQRHLMNSLNLGLYRRKPV
SSSSRGMVEMNSGLHGNPGDTPRPESSTGDASQRRHMNSLNLGLYCRKPE
PSSTLNGMDMSSSPRTNPDRSCTVMGSSEHTEFSRNDQSSLNLGIYSQKAG
PSNSLHGVDMAANPRAHPDRACSAAAAPGHAPGRDEAAPLNPGMY SQKAA
VSHOSAEGAISATIAGNRPFAAMGDSVDGPGSERRQSKATPNPGIYCQTTR

MMEVVETPTEESAIKVETMQOPSKKHQDSQQOQPQIFPWMTKLHMIH
RMEVVENPTEENAIKVETMQPSKKHODSQQQOPRIFPWMTKLHMSH
GMEVMEKPSRTDDIKMETTSASTQRON-QSQPQIYPWMTKLHMSH
TSDLSEMPTQTGEIKVGTLOPSTQPOTSEQQPQIYPWMTKLHMGH
TSDFSEMHTQTGEIKVVTLOPSTQPOTSEPQPQIYPWMTKLHMGH
GIVLEDKPKSTVEIKAEPVQTPQGGQOQOQOSQPQIYPWMTKLHMSH
RPALEERAKSSGEIKEEQAQTPAGLSQPPAPPQIYPWMTKLHMSH
GKGVENSPQIVREPSPETGETHTQRGQTOQQQOPRIYPWMTKVHLSH

NJ tree rooted to elephant shark (Eshark)

F e — SalmoSalarC5aa
80 L samosalarCsab

97 Dr\Cba

— SalmoSalarC5bb
100 SaimoSalarC5ba

4'7 coelacanthC5
98 humanC5

EsharkC5

|
0.1

Tajima relative rate test — Hoxc5

Outgroup Ingroup1 Ingroup2 P-value
Eshark coelacanth human 0.285
Eshark coelacanth DrC5a 0.223
Eshark human DrC5a 0.622

Dr — Danio rerio, Eshark — Callorinchus milii



Hoxc6 alignment for relative rate test

Lm\C6 MNSYFANPSLSCHLTSGQEVLPNVALNSTAYDPVRHESTYGAAMAQNRIYSSPEFYSPQEN
EsharkCé6 MNSYFANPSLPCHLASGQEILPSAGLNSAAFDPVRHEFSTYGAAVSQGRIYSSPYYSTQEN
Mm\C6 MNSYFTNPSLSCHLAGGQDVLPNVALNSTAYDPVRHEFSTYGAAVAQNRIYSTPEFYSPQEN
Hs\C6 MNSYFTNPSLSCHLAGGQDVLPNVALNSTAYDPVRHESTYGAAVAQNRIYSTPFYSPQEN
newt/c6 MNSYFTNPSLSCHLASGQEVLPNVALNSSAYDPVRHESTYGEAVAQNRIYSSPEFYSPQODN
Dr\C6b MNSYFTNPSLSCHLNSGQEVLPSVAISSTNYDPVRHEFSPYGAAVAQNRIYSNPEFYSHQEN
Dr\Cé6a MNSYFANPSLSCHLSGGQEVLPNMPLNSTTYDSVRHEFSSYGTTVTONRIYASPEYSPQODN
Lm\C6 VVFGSSRPYDYGSSAFYQEKDMLPSCRONMINTQTSTIAQEFNSDHSRTQEQKST
EsharkCeé6 VVFGSGRPEDYGSNAFYQEKDLPASCRONLGNTDNPTAQDLNGEHIRAQEEKSN

Mm\C6 VVEFSSSRPYDYGSNSFYQEKDMLSNCRONLGNTQTSTIAQDESSEQGRPQODQKAS

Hs\C6 VVESSSRPYDYGSNSEYQEKDMLSNCRONLGNTQTSIAQDESSEQGRPQDOKAS
newt/c6 VVESSGRPYEYGSNAFYQDKDMLSSCRQONMGNTQTSIAQDESSDQSRVQEQKTS
Dr\Cé6b VMFGSSRPYDYGSNMFYQDKDVLPSCROGEFGQTQGSLTODYASDQGKTVEPKGV
Dr\Cé6a VVFGSSRPYEYGSNVFLQODKDVLPSCRQTMGNAQSHVAQEYNLEQARTQDQKAN

Lm\C6 VOIYPWMQORMNSHSVGYG

EsharkCeé6 FPIYPWMQRVNSHSVGYG

Mm\C6 IQIYPWMORMNSHSVGYG

Hs\C6 IQIYPWMORMNSHSVGYG

newt/c6 IQIYPWMORMNSHSVGYG

Dr\Cé6b VOIYPWMQORMNSHRVGYG

Dr\Cé6a IQIYPWMQORMNSHSVGYG

NJ tree rooted to elephant shark (Eshark)

100 | Mm\C6
70 | Hs\C6
45 newt/c6
Dr\C6b
46 Dr\C6a
Lm\C6
EsharkC6
e ————
0.05
Tajima relative rate test — Hoxc6
Outgroup Ingroup1 Ingroup2 P-value Significance
Eshark Lm Hs 0.346
Eshark Lm DrC6a 0.006 **
Eshark Lm DrC6b 0.004 **
Eshark Hs Drc6a 0.061
Eshark Hs Drc6b 0.033 *

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Eshark — Callorhinchus milii, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus, newt — Notophthalmus viridescens



Hoxc8 alignment for relative rate test

humanC8
mouseC8
chickCs8
XenopusC8
coelacanthC8
EsharkC8
zfishC8a

humanC8
mouseC8
chickC8
XenopusC8
coelacanthC8
EsharkC8
zfishC8a

humanC8
mouseC8
chickC8
XenopusC8
coelacanthC8
EsharkC8
zfishC8a

MSSYFVNPLEFSKYKAGESLEPAYYDCRFPOSVGRSHALVYGPGGSAPGEFQHASHVQDFE
MSSYFVNPLESKYKGGESLEPAYYDCRFPQSVGRSHALVYGPGGSAPGFQHASHVQDF
MSSYFVNPLESKYKGGESLEPTYYDCRFPQSVSRSHALVYGPGTTAPTFQHPSHVQEF
MSSYFVNPLEFSKYKGSESLEPTYYDCRFPQOSVSRSHALVYGPSATAPGFQHPSHVQEF
MSSYFVNPLEFSKYKGGESLEPTYYDCRFPQSVSRSHALVYGPSTTAPSFQHPSHVQDFE
MSSYFVNPLEFSKYKTGESLDPTYYDCREFPOSVGRSHALVYGPGSGGPGFQHPSHVQEF
MSSYFVNPLESKYKGGETLEPTYYDCRFPQSVARSHTLVYGHGAAAPGFQHPSHVQDF

FHHGTSGISNSGYQONPCSLSCHGDASKEFYGYEALPRQSLYGAQQEASVVQYPDCKSSAN
FHHGTSGISNSGYQONPCSLSCHGDASKEFYGYEALPRQSLYGAQQEASVVQYPDCKSSAN
FHHGTSSISNSGYQONPCALACHGDASKEFYGYEALPRQSLYGAQQETTVVQYPDCKSSSN
FHHGTSSITNSGYQONPCALTCHGDASKEFYGYEALPRQSLYGAQQEASVVQYPDCKSSSN
FHHGTSSISSTGYQONPCALSCHGDASKEFYGYEALPRQSLYGAQQEASMVQYPDCKSSSN
FHHGTSSLSTSGYQQSPCGLTCHGDASKEFYGYEPMPRQOQSLYGTQQEASMVQYPDCKSSSG
FHHGTTGISNPGYQONPCALACHGDATKEFYGYEALPRQPLYGTQQEATLAQYPDCKSSNS

TNSSEGOQGHLNONSSPSLMEFPWMRPH
TNSSEGQGHLNONSSPSLMEFPWMRPH
SNSSEGQGHLNQONSSPSLMFPWMRPH
TNTSEGQGHLNONSSPSLMFPWMRPH
SNTGEGQGHLNQONSSPSLMFPWMRPH
SNTGEAQGHLNONSSPNLMFPWMRPH
TNPGEGQGHLSONSSPSLMFPWMRPH

NJ tree rooted to elephant shark (Eshark)

100 [ humanC8
54 | mouseCs
34 zfishC8a
chickC8

29 XenopusC8

coelacanthC8

—
0.02

EsharkC8

Tajima relative rate test — Hoxc8

Outgroup
Eshark

Eshark
Eshark

Ingroup1 Ingroup2 P-value Significance
coelacanth human 0.248
coelacanth zfishc8a 0.008 >
human zfishc8a 0.071

Green highlight denotes gene with significantly faster rate of evolution
zfish — Danio rerio, Eshark — Callorhinchus milii



Alignment for Hoxc9 relative rate test

Human-c9
Mouse-c9
Coel-c9
Zfish-c9a
Eshark-c9

Human-c9
Mouse-c9
Coel-c9
Zzfish-c9a
Eshark-c9

Human-c9
Mouse-c9
Coel-c9
Zzfish-c9a
Eshark-c9

Human-c9
Mouse-c9
Coel-c9
Zzfish-c9a
Eshark-c9

MSATGPISNYYVDSLISHDNEDLLASRFPATGAHPAAARPSGLVPDCSDEFPSCSFAPKPA
MSATGPISNYYVDSLISHDNEDLLASRFPATGAHPAAARPSGLVPDCSDFPSCSFAPKPA
MSTSGPISNYYVDSLISHENEEILASRFPATGPHPAASRSSGLVPDCTDFPSCSFAPKPA
MSATGPISNYYVDSLINHESEDVLASREFTATGPISSSSRPTPLVPECADYPSCSEFAPKPP
MSTSGALTNYYVDSIINHENEEMFAARFAASGSHPPAPRPAGLVPDCTDEFPSCSETPKPP

VESTSWAPVPSQSSVVYHPYGPQPHLGADTRYMRTWLEPLSGAVSEFPSFPAGGRH
VESTSWAPVPSQSSVVYHPYGPQPHLGADTRYMRTWLEPLSGAVSEFPSFPAGGRH
VFTTSWAPVHSQSSVVYHPYTHQPHIGTDSRYMRSWLEPTISGAVSEFPGEFPTNSRH
VEFTTSWAPVHSQSSVVYHPYTHQPHLGTDSRYVRSWLEPTIPGTVSEFPGYAGNSRH
VEFTTTWAPAHSQSSVVYHPYSHQPHLGTDTRYMRSWLEPISGPVPFHGEFPSTGRH

YALKPDAYPGRRADCPEGRSYPDYMYGSPRDRAQTLPSPEADALAGSKHKEEK
YALKPDAYPGRRADCPDGRSYPDYMYGSPRDRAQTLPSPEADALAGSKHKEEK
YGLKPDAFPGRRAECTDGRSYPDYMYGSPRERTONIPSPESEATAASKHKEEK
YGLKPDTFQDPRADCGNGRTYTDYLYCSAREKQONTPSPETESLSSGKHKDDK
YGVKPESFPGRRSECTDGRSFTDYIYGSSTDKIQSIPSPGSETMVSAKHKDEK

ADLDPSNPVANW
ADLDPSNPVANW
AELDPNNPVANW
AELDPDNPVANW
TEIDPSNPAANW

NJ tree rooted to elephant shark

(Eshark)
100 |— human
72 | mouse
coel
Eshark
P
0.05
Tajima relative rate test — Hoxc9
Outgroup Ingroup1 Ingroup2 P-value Significance

Eshark Coelacanth human 0.004 **

Eshark Coelacanth zfish 0.002 **

Eshark human zfish 0.631

Green highlight denotes gene with significantly faster rate of evolution
zfish — Danio rerio, Eshark — Callorhinchus milii

zfish



Hoxc10 alignment for relative rate test

Mm\C10
Hs\C10
Xenopus\cl0
ILm\C10
Eshark\C10
Dr\Cl0a

Mm\C10
Hs\C10
Xenopus\cl0
ILm\C10
Eshark\C10
Dr\C1l0a

Mm\C10
Hs\C10
Xenopus\clO0
Lm\C10
Eshark\C10
Dr\Cl0a

Mm\C10
Hs\C10
Xenopus\cl0
Lm\C10
Eshark\C10
Dr\Cl0a

MTCPRNVTPNSYAEPLAAPGGGERYNRNAGMYMQSGSDEFNCGMRGCGLAPSLSKRDEGGSPNLA
MTCPRNVTPNSYAEPLAAPGGGERYSRSAGMYMQSGSDENCGMRGCGLAPSLSKRDEGSSPSLA
MSCPNNVTPNSFMDSLAGSCRGDNYSTSPGMYLQTGSEFSCGMRNCGIVPSLSKRDDVNNPGLS
MSFPNNVTANSFMDSVAGTCRGENYSSNTGMYMQPGADFGCGMRNCGIIPSLSKRDEVNNTNLS
MSCPNNVAANTFMDPLAAVCRGENEFSSNPGMYMQAGAEFGCGVRNCGLIPALSKRDEVNPSNLA
MSCPNNVAANAFMDSLVGPFRGESYSSNSGMYMQTSAEYGCSMGSEFGIVGTLSKRDDLQPSGMH

LNTYPYLSQLDSWGDPKAAYRLEQPVGRPLSSCSYPPSVKEENVCCMYSAEKRAKSGPEAALYSH
LNTYPYLSQLDSWGDPKAAYRLEQPVGRPLSSCSYPPSVKEENVCCMYSAEKRAKSGPEAALYSH
LNTYPYLSQLDNWCDPKNTYRIEQPVARQLSSCSFPTNVKEENVCCMYNTDKRAKNATEAALYPN
LNTYPYISQLDSWGDPKNSYRIEQPVARQLPSCSFPTNVKEENVCCMYSSDKGAKGSAESPLYPR
LTNYPYLSQLDGWGEHPKSYRIEQPVARTLPSCSFPTTVKEENICCIYGSEKRGKTTGDGALYPG
LGSYQYLSQRDTWIAGSKTYRGSQPVAQPLHPCSFPASVKEEAIPCLYQPDIDAKESGEKSTYIR

PLPESCLGEHEVPVPSYYRASPSYKTPHCAGANEFEAPFEQRASLNRTEESPQLGGKVSFPET
PLPESCLGEHEVPVPSYYRASPSYKTPHCSGANDFEAPFEQRASLNRAEESPQLGGKVSFPET
OMPETRPSDHEVPVPSYYRATQGYKTPSCHSTGDFETSFENRTSVNRSEEQQQAVGKGGEPEN
LLSSSCPSDQEVPVPSYFRVNQGEFKNSGCNTTNEFDTSESSSASFARANPQGQOSVSKEVESEK
LTPETCPTENEVPVPGYFRVSQGYKSPDCSTTAEFDSAFNSAPNLOQQIDQQOPPTSVTESFIKS
LGDNSHPNQSAVSTPDYFRRSQVYASERGHHGDEFGSDEFNPIPRISPVEASDSCVKSSKARQH

PSDSQKTEQSLAGPKASPSESEKTADSSPDTSDNEAKEE IKAENTTGNWL
PSDSQKTEQSLAGPKGSPSESEKAADSSPDTSDNEAKEE IKAENTTGNWL
TTDNQKTEKSLPAPKLPPSEGDKNTDTSTDNSDTEAKEDIKAENAAGNWL
STDNQKLEDNVSVOQRITPVETEKNTDTSTDNSDNEAKEDMKTESATGNWL
PKDGGNREDSSRVTPSKETETVTQQDLSSENSDTEFKEETKRENAAGSWL
PEDKGTQEDDMDQRQTRKEESVSKTESCTDDSESELKDESKLEKATGNWL

NJ tree rooted to elephant shark (Eshark)

100 l_ Mm\C10

93 L Hs\C10
Xenopus\c10
Lm\C10
Drn\C10a
Eshark\C10
[ —
Tajima relative rate test — Hoxc10
Outgroup Ingroup1 Ingroup2 P-value Significance
Eshark Lm Hs 0.015 *
Eshark Lm Drc10a 0.0001 *
Eshark Hs Drc10a 0.118

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Eshark — Callorhinchus milii, Lm — Latimeria menadoensis, Hs — Homo sapiens, Mm — Mus

musculus



Hoxc11 alignment for relative rate test

Hs\C11
chick\C1l1
Lm\C11
Eshark\C1l1
Dr\Clla
Dr\Cllb

Hs\C11
chick\C1l1
Im\C1l1
Eshark\C1l1
Dr\Clla
Dr\Cllb

Hs\C11
chick\C1l1
Lm\C11
Eshark\C1l1
Dr\Clla
Dr\Cllb

Hs\C11
chick\C1l1
ILm\C11
Eshark\C1l1
Dr\Clla
Dr\Cllb

VNLGNFCSPSRKERGADFGERGSCASNLYLPSTYYMPEFSTVSSEFLPQAPSRQIS
VNLGNFCSQSRKERSAEFGERAGCASNLYLPSTYYVPEFSTVSSFLPQAPSRQIS
MNLGNFCSQSRKDRSAEFGDRAGCTSNLYLPSTYYVPEFSSVSSFLPQAPSRQIT
MNLGNFCSQTRKERTAEFADRGSCGANMYLPSTYYVPEFTAMSTFLPQATSRQIT
VNLGNFCSQTRKDRTSEFGDRTGCASNIYLPSTYYVPEFSAVSSEFLPQGPSRQIT
VNIGNFCSQSRKERTSEFGERASCASNLYLPSTYYVPEFSTVSSEFLPQAQSRQIT

YPYSAQVPPVREVSYGLEPSGKWHHRNSYSSCYAADELMHRECLPPSTVTET
YPYSTNLSPVREVSYGLDPSSKWHHRSNYASCYSAEDLMHRECIPPSTMTEM
YPYSTNLPPMREVSYGLDPSSKWHPRSNYASCYSAEDLMHRECIPPSTMTEM
YPYSTNLSPVRDVSYGLDPSSKWHHRTNYTSCYSAEDLMHRDCIPPSTMTEL
YPYSTNLSPVRDVSYGLDPSSKWHHRSNYASCYSGEDLVHRDCLPPSTMTEM
YSYSTNFTQVRDLPFELNPSGKWHHRGNYSSCYAEEDLVHRDCLPPSTMTEM

LMKNEGSYGHHHPSAPHPGFYSSVNKNSVLPQAFDREFFDNAYCGDPP
LMKNESAYSHHHPSSNHPGFYGGMNKNTVLPQGFDRFFENAYCANPT
LMKNESVYNHHPSSNHPSGEFYSSMSKNSVLPQGEDREFFENAYCSNQQ
LMKNESTIYNHHHPSSNHSAFYGNVGKSSVLPQGEFDRFFETSYCASQA
LMKNESVYSHHHHPNSSSGFYTGVGKNNVLPQGFDRFFETAYCSDNQ
LMKNENVYNHHYHPAINGGFYSSIGKTNVLPQSFDREFLDCAQSADGG

CSGKGEAKGEPEPPASGLASRAEAGAEAEAENTNSSGSAHAKEPAKGAAPNAPRTR
CGOKGEGKGEAEPQSHALSSRGETGMDPEDENTTSSASSSNKEGSKSSNSSAPRTR
CVQKSEGKLESESQPSVLSSGGDQEKEPEDENTNSSASSSNKEGSKTSNSSTPRTR
CVQKGDRKLESMAQPSALSSGTDEERTTGDENTISAASSGNRAEGKTSNSSGPRTR
CLOKSENKLETSQQPTAVSAAREPEKDPEDEHTNSCTSAADGNASKSSHSGTPRTR
CLOKGSGKPESAQVSSVLRSTADGEKELECETTSFETSSGNDNQTKSGHSTTPRMR

NJ tree rooted to elephant shark (Eshark)

53 Hs\C11
a5 chick\C11
] DAC11a
50 DAC11b
Lm\C11
Eshark\C11
—
0.05

Tajima relative rate test — Hoxc11

Outgroup
Eshark

Eshark
Eshark
Eshark
Eshark

Ingroup1 Ingroup2 P-value Significance
Lm Hs 0.00001 b
Lm Drc11a 0.071
Lm Drc11b 0.00002 b
Hs Drc11a 0.004 **
Hs Drc11b 0.884

Green highlight denotes gene with significantly faster rate of evolution

Dr — Danio rerio, Eshark — Callorhinchus milii, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus

musculus, chick — Gallus gallus



Hoxc12 alignment for relative rate test

Mm\C12
Hs\C12
Lm\C12
Eshark\C12
Dr\Cl2a
Dr\C12b

Mm\C12
Hs\C12
Im\C12
Eshark\C12
Dr\Cl2a
Dr\C12b

Mm\C12
Hs\C12
Lm\C12
Eshark\C12
Dr\Cl2a
Dr\C12b

MGEHNLLNPGEVGPLVNIHTGDTFYFPNFRASGAQLPGLPSLSYPRRDNVCSLPWPSAEPCNGYPQ
MGEHNLLNPGEFVGPLVNIHTGDTEFYFPNFRASGAQLPGLPSLSYPRRDNVCSLSWPSAEPCNGYPQ
MGEHNLLNPGEFVGPLVNIHTGDAFYFPNFRTSGGQLAGLPSLSYPRRDNVCSLPWTSSEPCNGYPQ
MGEHNLLNPSEVGPLVNIHTGDAFYFPNFRTSGGQLAGLSSLSYPRRDNVCSLPWPVSDQCNGYPQ
MGEHNLLNPGEVGPLVNIHTGDREFYFPNFRASGGQLAGLPSLSYPRRDNVCSLPWNPSESCNGYPQ
MGEHNLENPGEVGQLVNINARDAFYLSNFRASGGQLAGLOTLRLSRRDNVCSLPWNPSEACSGYPQ

PYLGSPVSLNPPFGRTCELARVEDSKGYYREPCAEGGGLKREERGREPGAGPLLOQLEPSGPPALGE
PYLGSPVSLNPPFGRTCELARVEDGKGYYREPCAEGGGLKREERGRDPGAGPLLPLEPSGPPALGF
PYLSNPVSINPSEFNRACDIARAEENKCYYRDACSENSSLKREERARDSSLVPHEPGIPNGMNASE'S
SYLGNTVSINPSENRTCDIGRVEESKSYYRDGGSDSVALKREERIRDNSVLPHESATIPNGIGANES
SYFSSPVSINPSFNRSCEITRLEESKCYYRDSCSDNNSLKREERARDTSVSSHGMHNGMGNSGTES
SHISGPVTLNHTYNQSCDITRQEDNKCEFYTSGGGDNNSLISKEGALDNSSVSNGONNLNGMGGSYS

KYDYTASGPPHDPPSCQSLESDSSSSLLNEGNKSAAGDGSLVSPLNPGGGLSASGAPWYPIHSRSR
KYDYAAGGPPHDPPSCQSLESDSSSSLLNEGNKGAAGDGSLVSPLNPGGGLSASGAPWYPINSRSR
KYDYSNGEMTQDPSSCQSLESDSNSSLLNEGSKNSSNQSTMSSPISNGNSLSTAGAPWYPMHTRSR
KYDYPGSEPHQEHGACHPLESDSNSPLMNDQEKNCGNNSALASPITHGNSLPAGGTPWEPVHARTR
KYDYGTEHLTQODPPSCQSLESDSSSSVLNEGGKTSASDQTLVSQGNHASNIAGGGAPWYPMHTRTR
KYDCLTPAPIPNPRLCRSLESVSGCSFINEGAKTSSGIHSLTSPDIQTSVAALNGALWYPMHRQTR

NJ tree rooted to elephant shark (Eshark)

100 — Mm\C12
66 L—— Hs\C12
Dr\C12a
96 DnC12b
Lm\C12
Eshark\C12
—
0.05
Tajima relative rate test — Hoxc12
Outgroup Ingroup1 Ingroup2 P-value Significance
Eshark Lm Hs 0.00006 **
Eshark Lm Drc12a 0.007 **
Eshark Lm Drc12b 0 **
Eshark Hs Drc12a 0.105
Eshark Hs Drc12b 0.005 **

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Eshark — Callorhinchus milii, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus

musculus



Hoxc13 alignment for relative rate test

Mm\C13 MDGLGGSCPASHCRDLLPHPVLARPPAPLGAPQGAVYTDIPAPEAARQCPAPPTS
Hs\C13 MDGLGSSCPASHCRDLLPHPVLGRPPAPLGAPQGAVYTDIPAPEAARQCPAPPTS
Lm\C13 MEGLSGNCPATHCRDLISHPALGRHSSTIATHQGPVYSDIAAPEAGRQCPAPQTS
Eshark\C13 MEALSGNCSSSHCRDLIPHPALGRHSGTLAHHQGPVYSELPAPEAGRQCPAPQTS
Dr\Cl3a MEGLSGNCPATHCRELISHPALGRHSGTIATHQGSVYLDISSPETGRQCPAPQTS
Dr\C13b MEGLSGNCPASHCRDFISHPALGRHSGSLASHQGTVYPDITTQODAGRQEFPAPQAS
Mm\C13 SSATLGYGYPFGGSYYGCRLSHNVNLQOKAYHPGDKYPEPSGALPGDDLSSRAKEF
Hs\C13 SSATLGYGYPFGGSYYGCRLSHNVNLQOKAYHPGDKYPEPSGALPGDDLSSRAKEF
Lm\C13 SSATLGYGYPFGGTYYGCRLSHNVNLQOKSYHPAEKYAETSSSLPSEELSSRAKEF
Eshark\C13 SSAALGYSYPFGSAYYGCRLPHNVNLPQKAYHPSEKYSEAATALPSEELSSRAKEF
Dr\Cl3a SSASLSYGYPFGNPYYGCRLSHNVNLQOKSYHPAEKYAETSSALPTEELSSRAKEF
Dr\C13b SGTSLGYGYAFGSPYYGCRLSYNVNLQOKSYHPAEKYMETSGALPAEELSSRSKEF
Mm\C13 AFYPSFASSYQAMPGYLDVSVVPGISGHPEPRHDALIPVEGYQHWALSNGWD
Hs\C13 AFYPSFASSYQAMPGYLDVSVVPGISGHPEPRHDALIPVEGYQHWALSNGWD
ILm\C13 AFYPSFASSYQAVPGYLDVSVVPSISAHPEPRHDALTIPMEGYQHWALSNGWD
Eshark\C13 AFYPSFASSYQPVPSYLDVSVVPGIGAHGEPRHDALTIPMEGYQHWALSNSWD
Dr\Cl3a AFYPSFASSYQAVPGYLDMSVVPSISAHPEPRHDALIPMEGYQHWALSNGWD
Dr\C13b ATYPSFASSYQTVPGYLDVPVVPGISAHPESRHEALFPMDSYQHWALSNGWD
Mm\C13 SQVYCSKEQSQSAHLWKSPEPDVVPLQPEVSSY

Hs\C13 SQVYCSKEQSQSAHLWKSPEPDVVPLQPEVSSY

Im\C13 GQVYCSKEQTQSTHLWKSPEPDVVPLQPEVNSY

Eshark\C13 GQVYCSKEQTQSSHLWKSPEPDVVPLQPEGSNY

Dr\Cl3a GQVYCSKEQTQSSHLWKSPEPDVVPLQPEVSSY

Dr\C13b EQLYCSKEQTHEFNHLWKSQFSDVVPHQAEMNGY

NJ tree rooted to elephant shark (Eshark)

73— Lm\C13
80 Dr\C13a
DnC13b
r Mm\C13
100 L Hs\C13
Eshark\C13
' 0.05 '

Tajima relative rate test — Hoxc13

Eshark Lm Hs 0.005 >
Eshark Lm Drc13a 0.248
Eshark Lm Drc13b 0.00006 >
Eshark Hs Drc13a 0.039 *
Eshark Hs Drc13b 0.258

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Eshark — Callorhinchus milii, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxd1 alignment for relative rate test

ILm\D1
Hf\D1
Hs\D1
Mm\D1

ILm\D1
Hf\D1
Hs\D1
Mm\D1

ILm\D1
Hf\D1
Hs\D1
Mm\D1

ILm\D1
Hf\D1
Hs\D1
Mm\D1

MNTFIEYISSGEILAFSSKEFYADHRPASLOLYSGENHCVGSLPIG
MNSYLEYIPSADILTEFSPKFCSNSPPVSLQQOCSGEGRYAASEPGG
MSSYLEYVSCSSVLSLAPKFCSDARPVALQPAFGDGAFVSCLPLA
MSSYLEYVSCAAVLAFAPKFCADARPVALQPAFGDGAFVSCLPLA

LHSPTHHYLHHQAPGSLEAFYEYNSPESNFIAQGSSD
NPSPSHHHLHQSVPAALELSYDSSPSDINLLPQSNLD
AARPSARPSVPPAQCTLEGAYEPGAADYGFLGSGPAD
TARPTAQSPVPOQAPCTLEGAYERGAAEYGFLGSGPAD

FPLGANHELDNNEGHAQYANVYSGNESFSENROSDYNTFEDHCRRHDTEQYDEY
FPYAANQELDDTGGLIPYNTVYSGSASFPLTRQHEYNSEQEQYQTYGKEFPNEY
FPGVLGRAADDGGSHVHYATVFESGGGSFLLSGQVDYAGEPGPFPACLKASADGH
FPGALGRAADEGGAHVHYATVFSGGGSFLLSGQVDFAGEPGPFPACLKEPADGH

PENHONPSQGTGSYSSPPSTAQATANTFDWMKVKRNPP
PGHYQSPSTSQGGYQSPAAQKITTANTFEWMKVKRNPP
PGAFQTASPAPGTYPSPASGLPAAFSTFEWMKVKRNAS
PGPFQTVSPAPGACPSPTSSLPAAHSTFEWMKVKRNAP

NJ tree rooted to horn shark (Hf)

HAD1
Lm\D1
100 L—— Mm\D1
0.1
Tajima relative rate test — Hoxd1
Outgroup Ingroup1 Ingroup?2 P-value Significance
Hf Hs Lm 0.033 *

Green highlight denotes gene with significantly faster rate of evolution
Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus musculus

Hs\D1



Hoxd3 alignment for relative rate test

Hf\D3 MOKATYYDNSGIFGGYSYQKTNAYSYSSSHQAYPPTSVENDYQSSTCPIQTSSV
Lm\D3 MOKTAYYDNSGLEFGGYPYTKSDAYGYNSTHQPYSQSATETDYPSSACSIQTSTI
Dr\D3 MOKATYYDNAGLFGGYSYPKSDSYTYGPTHQGESSSSIENDYQSPICPIQTTSV
Hs\D3 MOKAAYYENPGLFGGYGYSKTDTYGYSTPHQPYPPSSLDTDYPGSACSIQSSAL
Mm\D3 MOKAAYYENPGLFGGYGYSKADTYGYSTPHQOQPYPPNSLDSDYPSSACSIQSSAL
Hf\D3 RAPNHKPTDINGNCMRTSGSQGSAQPPSINEPQOQPPPLPSSPNASNTSTQK
Lm\D3 RPPHHKSSDINGTCMRTSGSQGTCQPPSISEQQPAPSLPSSPNANSIATQOK
Dr\D3 RPATHKNGDINGSCMRPSASQGNSQPESISEQQOQAAPLASSPSPSTNSTQK
Hs\D3 RAPAHKGAELNGSCMRPQGGGGGSQPPGLNSEQQPPOPPPPPTLPPSSPTN
Mm\D3 RAPAHKGAELNGSCMRPQGGGGGNQPPGLNEQQPPQPPPPPPTLPPSSPTN
Hf\D3 RTKSIPNSSSPAATLTKQIFPWMKESRONAKQKNNCTVA

Lm\D3 KNKPVSNSSTPTATISKQIFPWMKESRONAKQKNNCTAT

Dr\D3 KKSPSSNGSTATPVISKQIFPWMKETRONAKQKTNCPAA

Hs\D3 AKKPKGGPNSSSATISKQIFPWMKESRONSKQKNSCATA

Mm\D3 AKKTKGGLSSSSSTISKQIFPWMKESRONSKQKNSCATS

NJ tree rooted to horn shark (Hf)

62 Lm\D3
Dr\D3a
Hs\D3
100L—— Mm\D3
HAD3
—
0.05
Tajima relative rate test — Hoxd3
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0.007 o
Hf Lm Dr 0.182
Hf Hs Dr 0.166

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxd4 alignment for relative rate test

Lm\D4 MSSYMVNSKYVDPKEFPPCEEYSONNYIAEQSTDYYSP
Dr\D4a MSSYMVNSKYVDPKFPPCEEYSQONSYIPEQSPGYYSP
Hf\D4 MSSYLMNTKYVDPKFPPCEEYSQONNYIPDHCSEYYSQ
Hs\D4 MSSYMVNSKYVDPKFPPCEEYLQGGYLGEQGADYYGG
Mm\ D4 MSSYMVNSKYVDPKFPPCEEYLQGGYLGEQGADYYGS
Lm\D4 SEDTDFQLQOGIFPRSNYSEQTYGCGNVQODSTEQPRGHVQEQSGPQSHEFPVQQEHCSP
Dr\D4a SODTDFQHPGIYSRSNYSEQPYSCSTVQGSSVQPRGHVQDQOASTPSPFPAQTEQCPA
Hf\D4 SODSDFQHQGIYPRSNYSGQSYNCSNARGSPVOORGHVQAQPAPONHLTGQGEPVAP
Hs\D4 AQGADFQPPGLYPRPDFGEQPFGSGPGPGSALPARGHGQEPGGPGGHYAAPGEPCPA
Mm\ D4 AQGADFQPSGLYPRPDFGEQPFGGGPGPGSALPARGHGQEPSGPGSHYGAPGEPCPA
Lm\D4 PIPTSRSCNQQONKNQSGTVSKQPAIVYPWMKKVHVNS
Dr\D4a QISGSRTCGQQONKTONGIPTKQPAVVYPWMKKVHVTT
Hf\D4 QVSIGRPCSQQOHNKNONGTATKQPAVVYPWMKKIHVNT
Hs\D4 PLPGARAYSQSDPQPPSGTALKQPAVVYPWMKKVHVNS
Mm\D4 PLPGARACSQTGPQPPPGTALKQPAVVYPWMKKVHVNS

NJ tree rooted to horn shark (Hf)

100 ——— Hs\D4
73 L—— Mm\D4
Lm\D4
Dr\D4a
HAD4
—
0.05
Tajima relative rate test — Hoxd4
Outgroup Ingroup1 Ingroup2 P-value Significance

Hf Hs Lm 0.001 o

Hf Lm Dr 0.683

Hf Hs Dr 0.001 o

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxd8 alignment for relative rate test

HfD8 MSSYFVNPFYSKYKPGEALSPTYYDCREFPQDVTSRHAVVYSSGASFQHPAQQDFEY
LmD8 MSSYFVNPFYSKYKSGEAINTNYYDCQFSQDLNNRHSVIYSNGTSFQHPTQQELC
MmD8 MSSYFVNPLYSKYKAGEAINPTYYDCHFAPEVSGRHALQYNSAAGEFPHAHPQDYF
HsD8 MSSYFVNPLYSKYKAGEAINPTYYDCHFAPEVGGRHALQYNSAAGFPHAPPQEYF

HEfD8 AVVYSSGASFQHPAQQDFYHHGTSALPNTGFQONPGITCHGDPSKFYGYDNLQR
LmD8 SVIYSNGTSFQHPTQQOELCHQGASVCSNMGYQONHGITCRGEPSKFYGYDNLQOR
MmD8 ALQYNSAAGFPHAHPQDYFHAGSPTAAYQAAPPPPGIACHGEPAKFYGYDNLQR
HsD8 ALQYNSAAGFPHAPPQEYFHPGSPAAAYQAAPPPPGIACHGEPAKFYGYDNLQR

HEfD8 QQIFTTQQEADLVQYPDCKSSSSIGEENQNSSPTOMEFPWMRPQADPY
ILmD8 QLSFTTQREADLVEYPDCKSSNGIVEEQETSSPSQMFPWMRSQAtg
MmD8 QPIFTTQQEAELVQYPDCKSSSGIGEDNQSSSPSQMFPWMRPQAPg
HsD8 QPIFTTQQEAELVQYPDCKSSSGIGEDNQSSSPSOMFPWMRPQADPY

NJ tree rooted to horn shark (Hf)

HfD8
100 MmD8
—— HsD8
LmD8
P
0.05
Tajima relative rate test — Hoxd8
Outgroup Ingroup1 Ingroup2 P-value
Hf Hs Lm 0.746

Hf — horn shark, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus musculus



Hoxd9 alignment for relative rate test

Lm\D9 MSTSGTLSNYYVDSLIGLEPEEIYGARFAQGTHCTTSRPSSVADDLTSCSFAP
Hf\D9 MSTGGTIHNYYVDSLIGQETEDLYAARYAQGSHSTASRPSGVADDESSCSFETS
Dr\D9\new MSTSSALSSYYVDTIMGHEAEDVYGARYIQGSHTAPARPSGVVEDESSCSFAP
Hs\D9 MSSSGTLSNYYVDSLIGHEGDEVFAARFGPPGPGAQGRPAGVADEFASCSFAP
Mm\D9 MSSSGTLSNYYVDSLIGHEGDEVFAARFGPPGPGTQGRPAGVADEFASCSFAP
Lm\D9 KSALFSTSWSSIHPQTSAAMTGIYHPYMHQTHLADNRYVHSWIDPISSSVSEFPSFH
Hf\D9 KSTAFSNPWSPVHPQSSAAVAGIYHPYMHQSHLADTRYVRSWLEPLSSSVSEFPGFH
Dr\D9\new KSAVFPASWSSVHQPSTAAVSGIYHPYVHQTHLSDNRYVRSWIEPVANHISLTGFEH
Hs\D9 RSAVFSASWSAVQPPAAAAMSGLYHPYVPPPPLAPGRYVRSWMEPLPGPSPGPSGP
Mm\D9 KSSVEFSASWSAVQPPAAATMSGLYHPYVSPPPLAPGRYVRSWMEPLPGPVPSPGGP
Lm\D9 HNGRHYGIKPETLTSKRTECSSSEVQALSLTEYTSNTFSETRDKPSSDNCSGDH
Hf\D9 PNGRHYGIKPETLSSKRTECSSYELQTLSLPEFTCGSYPECREKLPKELTSSET
Dr\D9\new SNSRHSGTKTESLPPKRTESAAFETETPSVPEFSLNAVSESAYKATEERVGSDN
Hs\D9 ANGRHYGIKPETSSSKRTECSVAESQGSSGPEFSCNSFLOEKAAGSSEPCSDHP
Mm\D9 ANGRHYGIKPETSSSKRTECSAAESQGSGGPEFPCNSFLRDKAAGSSEPCSDHP
Lm\D9 SMNSELKEEKPKQLDPDNPAAIWL

Hf\D9 TSNSEHKEEKQQQLDPNHPAINWI

Dr\D9\new SSHGEPKDEKQQQLDPSNPAANWI

Hs\D9 IPGCSLKEEEQQQLDPNNPAANWI

Mm\D9 SPGCSLKEEEPQQLDPNNPAANWI

NJ tree rooted to horn shark (Hf)

100 Hs\D9
67 — Mm\D9
Dr\D9\new
Lm\D9
HAD9
—
0.05
Outgroup Ingroup1 Ingroup?2 P-value Significance
Hf Hs Lm 0.003 **
Hf Lm Dr 0.017 *
Hf Hs Dr 0.26

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxd10 alignment for relative rate test

Hs\D10 MSFPNSSPAANTFLVDSLISACRSDFYSSSSMYMPPSADMGTYGMQTCGLLPSLAKR
Mm\D10 MSEFPNSSPAANTFLVDSLISACRSDFYSSSSMYMPPSADMGTYGMQTCGLLPSLAKR
Hf\D10 MSCPNSSPATNSFLVDSLISACRGDFYSTSSMYMPSSTDMGTYGMQTCGLLPTMTKR
Lm\D10 MSFPNSSSATNTFLVDSLISACRSDLYSNGSMYMPSNTDMGNYGMQTCGLLPTLAKR
Dr\D10a MSFPNSSPAANTFLVDSLIGACRTDFYSSSNMYMPATAEMGNYGMQTCGLLPALGKR
Hs\D10 EVNHONMGMNVHYIPQVDSWTDPNRSCRIEQPVTQVPTCSEFTTNIKEESNCCMYSD
Mm\D10 EVNHONMGMNVHYIPQVDSWTDPNRSCRIEQPVTQVPTCSFTANIKEESNCCMYSD
Hf\D10 EVNHONMSISVHYLSQVDGWADPSRPCRIEQPVTOMPTCSFPASVKEESTCCMYSD
Lm\D10 ELNHONMGMNAHHESQVDSWADPTRSCRIDQSISQTPTCSENNNIKEETNCCMESD
Dr\D10a EVNHONMDMTVHYIPQTDTWADPSRSCRLEQPLNOMSTCTEFSQSIKEETNCCMYSD
Hs\D10 KRNKLISAEVPSYQRLVPESCPVENPEVPVPGYFRLSQTYATGKTQEYNNSPEGSSTVML
Mm\D10 KRNKLISAEVPSYQRLVPESCPVENPEVPVPGYFRLSQTYATGKTQEYNNSPEGSSTVML
Hf\D10 KRAKLNPTATPAYPRLVSENCSIENPEIPIPGYFRLCQAYPLEKSLDYNYAGEISSNVMP
Lm\D10 KRGNINSSEIPCYHREVPESRSSDNPEIPVPGYFRLSQTYATAKTQEYSNAEENSSNTMM
Dr\D10a KRAKVSSSEIPAYSSLIPESCSVDSPEIPVPGYFRLSQTYATAKNPDYDNETMSPNTTLM
Hs\D10 QLNRGAAKPQLSAQLOMEKKMNEPQEPTKVSQVESPEAKGGLPERSCLAEVSVS
Mm\D10 QLNRAAAKPELSAQLOMEKKMNESQEPTKVSQVESPEAKGGLPERSCLAEVSVS
Hf\D10 QOSNGLISKLQVSSQPPMERKINEKQESTKGIYVESPEPKPRLLEVSATAEGAAT
Lm\D10 QLNRMNSKPHIPPEPQLEKKISENQETONISPVESPELTSALODRNRSTNVSAS
Dr\D10a QLNRATPKAQSTPEFVEVEKKLAHDRDTRSSSPAQSPEPKVSTLEKNCSTEASVS
Hs\D10 SPEVQEKESK

Mm\D10 SPEVQEKESK

Hf\D10 SSELSDNETK

Lm\D10 SPEIKEKEGK

Dr\D10a SPELPHREGK

NJ tree rooted to horn shark (Hf)

HAD10
100 |— Hs\D10
L Mm\D10
Dr\D10a
78 Lm\D10
—
0.05
Tajima relative rate test — Hoxd10
Outgroup Ingroup1 Ingroup?2 P-value Significance
Hf Lm Hs 0.017 *
Hf Lm Dr 0.354
Hf Hs Dr 0 **

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxd11 alignment for relative rate test

Lm\D11 MYLPYYVSRSDFPSVSSFLPQTTSCOMTFPYSSNLAQVQPRRDVSFRDYGLEHTKWQYR
Hf\D11 MYLPYYVSAPDFSSVSTFLPPTTSCOMTFPYSSNLAQVQPVRELSFRDYGLEHTKWHYR
Dr\Dlla MYLPYYVSTPDFSSVSSFLPQTTSCQVNFPYSSNIAQVQPVREVTFRDYGLDHSKWHYR
Hs\D11 MYLPYYVAPSDFASKPSFLSQPSSCOMTFPYSSNLAHVQPVREVAFRDYGLERAKWPYR
Mm\D11 MYLPYYVAPSDFASKPSFLSQPSSCOMTFPYSSNLAHVQPVREVAFRDYGLERAKWPYR
ILm\D11 EEVVHRDLVQQOATRTDMLFKNDSVYGHHGSSNTPGNMYATVGRNGILPQGED

Hf\D11 EEIMHRDYIQPPTRTGMLEFKNDTVYSQRGSSNPSCNEFYTTVGRNGILPQGED
Dr\Dlla EEIMHRDLLOSTNRAEMIFKNDSMYSHHAGTNSSCSFFTNVGRNGVLPQGED

Hs\D11 EAAMQRELLPPAGRPDVLFKAEPVCAAHGPAGAASNEFYSAVGRNGILPQGED

Mm\D11 EAAMQORDLLPPAGRPDVLFKAEPVCGAHGPAAAASNEFYSAVGRNGILPQGED

ILm\D11 QFFDTEIESHEQSSKTHMTEKTLFKCONNASCIKLSSDRKANE

Hf\D11 QFFETAYGISDSSNYEQLTEKSVSTCQSITASEKVSSGQEATE

Dr\Dlla QFFETANSEKPNPEQSKQKPDTSVPGDAACNPSTDSAEQTPTD

Hs\D11 QFYEAAPGPQPEGAADKGDPRTGAGGGGGSPCTKATPGSEAAE

Mm\D11 QFYEAAPGPQPEGAADKGDPKPGAGGGGGSPCAKATPGPEAAE

Lm\D11 NSTDLPSDKVVAEKHSNS

Hf\D11 KSTVESSGTSATEKNSLS

Dr\Dlla TVEEESSVSTCDEKNSGS

Hs\D11 GSGEGPPGEAGAESSSAV

Mm\D11 GGGEGPPGEAGAESGGTV

NJ tree rooted to horn shark (Hf)

HAD11
00— Hs\D11
55 L Mm\D11
Lm\D11
Dr\D11a
P
0.1
Tajima relative rate test — Hoxd11
Outgroup Ingroup1 Ingroup2 P-value Significance
Hf Hs Lm 0 *ox
Hf Lm Dr 0.149
Hf Hs Dr 0.022 *

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



Hoxd12 alignment for relative rate test

Lm\D12 MCERNLLNSGYVSSLLNFHSPDSEFYFPSLRGNGTQLAGLPQISYPRRSLPWTSSS
Hf\D12 MCEHNLLNSGYVGSLLNFTSPEPFYFANLRPNGTQLATLPALSYTRRSLPWTSSP
Dr\Dl2a MCEHNLLSSGYVAPLLNFHSPDSLYLONLRGNGVHLSGLPOMSYSRRSLPWSSNS
Hs\D12 MCERSLYRAGYVGSLLNLQSPDSEFYFSNLRPNGGQLAALPPISYPRGALPWATPA
Mm\D12 MCERSLYRAGYVGSLLNLQSPDSFYFSNLRANGSQLAALPPISYPRSALPWATPA
Lm\D12 CASPPQSRAFSGYSQAYLTSSVPINISSSNNNKESLDEKYYFQDTNSKSDERYR
Hf\D12 CASPPQSRAFSGYSQSYLSNSVSISINRHVSDKAAAGEKYYFQDSSRKVEERCR
Dr\Dl2a CTAPAQSRAYSGYSQPFFSNSAAVSASLNTHKKGSLEERYYFQDVSHKSEEPGR
Hs\D12 SCAPAQATAFGGFSQPYLAGSGPLGLOQPPTAKDGPEEQKFYAPEAAAGPEERGR
Mm\D12 SCTPAQASAFGGFSQPYLTGSGPIGLOSPGAKDGPEDQKFYTPDAPTASEERSR
Lm\D12 EHQSEFVTDNTAKYDYSNMERVLNSCTSAVSEGVKQPV
Hf\D12 HNQSYPSDNPAKYEYPNVETELNSNSPTVNDGIKQSV
Dr\Dl2a PNAAYASESSASNGLSNLERELSCVEQPESDASKQSV
Hs\D12 TRPSFAPEKAAKYDYAGVGRQGAPCAPGFKDDTKGPL
Mm\D12 TRPPFAPEKGTKYDYAGVGRQGAPCASSFKEDTKGPL

NJ tree rooted to horn shark (Hf)

100 ———— Hs\d12
56 L Mm\d12
Lm\d12
Dr\d12a
HAd12
P
0.1
Tajima relative rate test — Hoxd12
Outgroup Ingroup1 Ingroup2 P-value Significance

Hf Hs Lm 0 **
Hf Lm Dr 0.007 o
Hf Hs Dr 0.027 *

Green highlight denotes gene with significantly faster rate of evolution
Dr — Danio rerio, Hf — Heterodontus francisci, Hs — Homo sapiens, Lm — Latimeria menadoensis, Mm — Mus
musculus



