Hoxal tree for relative rate test

Mm\A1 MNSFLEYPILGGDSGTCSARAYPSDHGITTFQSCAVSANSCGGDDRFLY
Hs\A1 MNSFLEYPILSGDSGTCSARAYPSDHRITTFQSCAVSANSCGGDDRFLY
Lm\A1 MSSFLDYP 1 INGDTGTCSSRAY IPDHGITTFQSCAVTTNSCAGDDRFIV
HM\A1 MNSFLDYS1 INGETGTCSSRSYHADQGITTYQSCAVSNNNCNADDRY IV
Dr\Ala MSTFLDFSSISGSGGSCSVRAFHGDHGLSTFQSCAVRLNSCSGDERFMS
Mm\A1 GRGVQISSPYQTSGNLGISYSHSSCGAQNFSAPYGPYG

Hs\A1 GRGVQIGSPYQTSGNLGVSYSHSSCGSQNFSAPYSPYA

Lm\A1 GRGVHIGPPYQHHNNLGIAYSHPSCGTQSFSTGYNHYS

HM\A1 SRSVQIGAPYTHPNNLGISYSHPNCGAQSFNTGYSHYS

Dr\Ala NISSQDVINYQSPGTLSITYSHPSYGTQSFCTGYNHYA

Mm\A1 LNQEADVSGGYPPCAPAVYSGNLSTGYAGTVGSPQY IHHSYGQE
Hs\A1 LNQEADVSGGYPQCAPAVYSGNLSSGYAGAVGSPQY ITHHSYGQE
Lm\A1 LNQDIEASGGYSQCAPAVYSGNLSSGFGGTMGPSQCIHHPYGSE
HA\A1 LNQETDGNGGYPQCAPAVYPGNIASSYGGMVGSGQYPHHPYGQE
Dr\Ala LNQDVESSVSFPQCGPLVYSGNISSGYSSNVHLHQYGSATYGSD
Mm\A1 QQTLALATYNNSLSPLHASHQEACRSPAETSSPAQTFDWMKVKRNPPKT
Hs\A1 HQSLALATYNNSLSPLHASHQEACRSPAETSSPAQTFDWMKVKRNPPKT
Lm\A1 QONLSLAGCSNTLSPLLSGHQEDCRSPAEASSQAQTFDWMKVKRNPPKT
HA\A1 QQGLALAAGCHSLSPVHGSHQEACCSPSETPPPAQTFDWMKVKRNPPKT
Dr\Ala QANLTFVACSNPLSPLHVPHHDACCSPLDGVPTGQTFDWMKVKRNPPKT

NJ tree rooted to horn shark (Hf)

Hf\A1
00 [ Mm\A1
L Hs\A1
Dr\Ala\new
68 LmA1

—
0.05

Tajima relative rate test — Hoxal

Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.876
Hf Lm DrAla 0 *x
Hf Hs DrAla 0 *x

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



Hoxa2 alignment for relative rate test

Hs\ A2 MNYEFEREI GFI NSQPSLAECLTSFPPVADTFQSSSI KTSTLSHSTLI PPPFEQTI PSLN
MM A2 MNYEFEREI GFI NSQPSLAECLTSFPPVADTFQSSSI KTSTLSHSTLI PPPFEQTI PSLN
Lm A2 MNYEFEREI G-I NSQPSLAECL TSFPPVGDTFQSSSI KNSTLSHSTLI PPPFEQTI PSLN
Hf \ A2 MNYEFEREI G-I NSQPSLAECL TSFPPVGDTFQSSSI KNSTLSHSTVI PPPFEQTI PSLN
Dr\ A2b MNYEFERETGFI NSQPSLAECL TSFPPVGDAFQSSSI KSSTLSHSTLI PPPFEQTI PSLN
Hs\ A2 PGSHPRHGPKPSPAGSSPVPAGAL PPEYPWWKEKKAAKKT CLSHK
VM A2 PGSHPRHGPKSSPAGSSPVPAGAL PPEYPWWKEKKAAKKTCLGHK
Lm A2 PGSHPRHSPKQSPNGSSPL PAAAL PPEYPWWKEKKTSKKNCFTQK
Hf \ A2 PSSHPRQSPKQSPNGT SPL PAATL PPEYPWWKEKKNSKKNCL SQK
Dr\ A2b PGSHPRHSPKQNPNGSCPL PAASL PPEYPWWKEKKASKKNYFSPQ

NJ tree rooted to horn shark (Hf)

H\A2

LmA2

Mm\A2

52

Dr\A2b\new

—
0.02

Tajima relative rate test — Hoxa2

Qutgroup Ingroupl Ingroup?2 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 MOKATYYDSSAI YGGYPYQGANGFTYNASQQQYYHRPACSL QSPATV

Hf \ A3 MOKATYYDSSAI FGGYTYQGANGFNYNASQQQYYHRPACSL QSPGTV

MM A3 MOKATYYDSSAI YGGYPYQAANGFAYNASQQPYYHRPACSL QSPAAG

Hs\ A3 MOKATYYDSSAI YGGYPYQAANGFAYNANQQPYYHRPACSL QSPSAG

Dr\ A3a MQKATYCDGSA! YSGLPYQSANGL GYDASQQQYYHRPACSL QSPGSA

Lm A3 PHHKHNDI NESCVRTSNNQPPQPPG SEP

Hf \ A3 PHHKPNDI NESCVRTSASQPSHHPVI AEP

Mm A3 GHPKTHEL SEACL RTL SGPPSQPPGL GEP

Hs\ A3 GHPKAHEL SEACL RTL SAPPSQPPSL GEP

Dr\ A3a GLHTSNEMSEVCQQ NGTQATVTDTSDNP

Lm A3 QPTNPVSPSQTSSNNSTPSNSNKNPG TSPTI AKQE FPWVKESRQNSKQKNSSCSS
Hf \ A3 PPPPSVSPPQNT SSNSTQSSTSKNPTLTSATI SKQ FPWWKESRQNAKQKTSSSSS
Mm A3 PPPSSVSPPQSANSNPTPASTAKSPLLNSPTVGKQ FPWWKESRONTKQKTSGSSS
Hs\ A3 PPPSSASPPQNASNNPTPANAAKSPLLNSPTVAKQ FPWWKESRONTKQKTSSSSS
Dr\ A3a TAPSGPSSPSSLNQ PNI DSAAKNPVHVSPSTRKHI FPWWKESRQNTKQKSCSI | S

NJ tree rooted to horn shark (Hf)

Hf\A3

LmA3

100 '7 MmM\A3

Dr\A3a\new

0.05

Tajima relative rate test — Hoxa3

Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.02 *
Hf Lm DrA3a 0 *x
Hf Hs DrA3a 0 *x

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 MSSFLI NSNYI EPKFPPCEEYSQNNRDPGFQQEALNQYSEPTYSYNNQTAGHEG S
Hf \ Ad4 MSSFLI NSNYVEPKFPPCEEYSQNNRDPGFHHEAL YPYPEPTYSFNNQGT GNQDMS
Dr\ Ada MSSYLI NSNYI EPSFPPCEEYHQNGKDPGFPHEASYPYQEQSYDYGNSTNDLNDFS
MM A4 MSSFLI NSNYI EPKFPPFEEFAPHGREPSYPGL YPAPAAACPYACRGASPGRPEQS
Hs\ Ad4 MSSFLI NSNYI EPKFPPFEEYACQHSREPAYPAL YPAHDTAYPYGYRGASPGRPPQP
Lm A4 PRQSQECEAVPVTTDI NKTPI GONGKEPI VYPWWKKI HVCT
Hf \ A4 PRONQL CEVVPVATPALKNPTAKGKEPI VYPWWKKI HVTT
Dr\ Ada PRLTTESCVGSDGNKDCAL PGSQKSKEPVVYPWKKVHVNT
MM A4 PGPTTPAVAT GGSAPACQGPAGPKGKEPVWYPWWKKI HVSA
Hs\ A4 AAPATPGVPAGGSAPACKSPL GL KGKEPVWYPWWKKI HVSA

NJ tree rooted to horn shark (Hf)

H\A4
t Lm\A4
100 | Mm\A4

| Hs\A4

99

Dr\A4da\new
—
0.1
Tajima relative rate test — Hoxa4
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0 **
Hf Lm DrA4a 0.002 *x
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



Hoxa5 alignment for relative rate test

Lm A5 MSSYFVNSFCGRYSNGPDYQL HNYGDHT SSEQYRDSASMHSSRYGYGYNGVDL SI

Hf \ AS M5SYFVNSFCGRYPNGPDYQL HNYGDHSSSEQYRDSAT MHSSRYGYGYNGVDLSI

Hs\ A5 M5SYFVNSFCGRYPNGPDY QL HNYGDHSSSEQFRDSASMHSGRYGYGYNGVDL SV

MM A5 M5SYFVNSFCGRYPNGPDY QL HNYGDHSSSEQFRDSASMHSGRYGYGYNGVDL SV

Dr\ A5a M5SYFVNSFCGRYPNGVDYPL HNYGDHNSSGQCRDSTGVHSGRYACGYNGVDL ST

Lm A5 GRSSSNHYDT SERTRRYSQPATSPPPDPL PCPAVATSSVNETHLAV

Hf \ AS SRPASNHFNASERSRRYNQPAT SPSPDPL PCSAVVSPSAGDNHHG

Hs\ A5 GRSGSGHFGSCERARRYSQPAT SPQPDPL PCSAVAPSPGSDSHHGG

MM A5 GRSGSGHFGSCERARRYSQPATSPPPDPL PCSAVAPSPGSDSHHGG

Dr\ A5a GHSSPGHFL SSERTQRYNQPVTEPSSDHL PCSSL ANSPVSESHRAL

Lm A5 KNPI ANTTSTNASSSTHI GREGVGT SSGAEDDTPASREQPSSQNPQ YPWVRKLHI SH
Hf \ AS KNSI ASTTSSNSSSSSHI SRDGVGT SPGTEDDTPASSDPPSSQNPQ YPWVRKLHI SH
Hs\ A5 KNSLSNSGASAAGSTHI SSREGVGT ASGAEEDAPASSEQASAQSPQ YPWVRKLHI SH
MM A5 KNSL GNSGASAAGSTHI SSREGVGTASAAEEDAPASSEQAGAQSPQ YPWVRKLHI SH
Dr\ A5a Kl SLSSTAGSAKSFGT VL SREGVSVSSSMEEEKPPGSGQTASONPQ YPWVRKLHI SH

NJ tree rooted to horn shark (Hf)

HAA5

Lm\A5

Dr\AS5a\new

97 |— Hs\A5
100 I_ MmMAS

0.05

Tajima relative rate test — Hoxab

Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.04 *
Hf Lm DrA5a 0 xx
Hf Hs DrA5a 0.004 *x

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 MSSYFVNPTFPVSLPSGQDSFLGQ PLYTTGYDALRHFPSYGAATLQ
Lm A6  MSSYFVNSTFPSNPPSSQDSFLGQ PLYTAGYDALRHFQSYGATTLQ
Mn A6 MSSYFVNPTFPGSLPSGQDSFL GOL PLYPAGYDALRPFPSYGASSLP
Hs_A6 MSSYFVNPTFPGSLPSGQDSFLGQLPLYQAGYDALRPFPSYGASSL P

Hf A6 DKSYSSPCYYQQSNSVI ACNRASYDYGASCFYPEKDLASVSPSSCK
Lm A6 DKTYSSSCFYQQSNSVFACNRTPYECGASCL YPEKDTDVSSPSSSK
Mm A6  DKTYTSPCFYQQSNSVLACNRASYEYGASCFYSDKDL SGASPSNNK
Hs_A6 DKTYTSPCFYQQSNSVLACNRASYEYGASCFYSDKDL SGASPSSCK

Hf A6 HRAQDDFFSSDQHYKPDCAQNKI LSEEGNDRKYSTPI YPWWVORMNSSS
Lm A6  QRAHGDYLHFDQQHKSECVQNKI LNEEVNDRRYTTPI FPWWQRVNSCT
Mm A6  QRGPGDYLHFEQQYKPDGVQGKAL HEEGT DRKYTSPVYPWWVORVNSCA
Hs_A6 QRGPGDYLHFEQQYKPDSGQGKAL HDEGADRKYTSPVYPWWVORVNSCA

NJ tree rooted to horn shark (Hf)

Hf A6

100 ————— MmA6

Hs A6
LmAG

f |
0.05
Tajima relative rate test — Hoxa6
Outgroup Ingroupl Ingroup?2 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  MSSSYYVNALFPKYTAGT SVFQNASATSCAFATNSQRSSYGAGAS
Lm A7 MSSSYYVNTFFSKYTTGASL FONAEPNSCSFATNSQRSSYGPGAG
Mm A7  MSSSYYVNAL FSKYTAGASL FONAEPTSCSFAPNSQRSGYGPAPA
Hs_A7 MSSSYYVNALFSKYTAGASL FONAEPTSCSFAPNSQRSGYGAGAG

Hf _A7 AFPAPVAGLYNVNSAI YHGPYNTGYNLNSDSYNLRCSAL
Lm A7 AFPPSLPGLYNMISTLYQNPFTSGYNI GSDAYNLHCSSF
Mm A7  AFASTVPGLYNVNSPL YQSPFASGYGLGADAYNLPCASY
Hs_A7 AFASTVPGLYNVNSPLYQSPFASGYGLGADAYNLPCASY

Hf _A7 DQ PVLCSDLSKQGEKLDQTNVHPQAESNFRI YPVWVRNAGPDR
Lm A7 DQ PVLCNDLTKSNEKSNESSLHPQDENNFRI YPWVRSSGPDK
Mm A7 DQ PGLCSDLAKGADKADEGVLHGPAEASFRI YPWVRSSGPDR
Hs_A7 DQ PGLCSDLAKGADKTDEGAL HGAAEANFRI YPWVRSSGPDR

NJ tree rooted to horn shark (Hf)

100 [ MMA7
L hsa7

LmA7

Hf A7

—
0.05

Tajima relative rate test — Hoxa7

Qutgroup Ingroupl Ingroup?2 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 MATTGAL GYYVDSRYAPGT L GQPPRQL AEHPDFSPCSFQSKAT VFGASVWPVGRYVRSW
MM A9 MATTGAL GYYVDSRYAPGT L GQPPRQL AEHPDFSPCSFQSKAAVFGASVWPVGRYVRSW
Lm A9 MSTSGT1 SYFVDSRYNSGAL TQPPRQL PDPSDF TPCSFQSKASVFTTSWNPVSRYMRSW
Hf \ A9 MSTSGT1 SYYVDSRYASGSLAQASRQL TEHPDFSPCNFQSKATVFSTSWEPVGRYMRSW
Dr \ A9b\ new MSTLGTLSYYADSRFSSGPVVQQQSRLLEYSEQEPYTFQAKSSI FGASWSPVGASVRPW
Dr\ A9a\ new MSTSGALTYYVDSRFSSCGLGLI QHRPPADL SDL GPCTFPAKQPVYGT SWEHI GDYVQSW
Hs\ A9 LEPTPALSFAGLPSSRPYG KPEPLSARTHTLSLTDYACGSPPVEGAFSE

MM A9 LEPTPALSFAGLPSSRPYG KPEPLSARTHTLSLTDYACGSPPVEGAFSE

Lm A9 LESMPSLSFSGLPSSRHYG KPEPLI ARAHTLTFSDYGCGSSPVDG LPE

Hf \ A9 LDPMPTLSFPALPSSRHYAE KPEPVASRTHTLALSEYTCGT SPAEVSFSE

Dr\ A9b\ new LEPLPALPFTALSTDTHQDI KLEPLVGSTHTLLVAETDNNTTQTDAVSNG

Dr\ A9a\ new LLDSAGLPQTEPPTVNHNHAKSDTNETNPHTI LQPVFTNGGCSTEAESSR

Hs\ A9 NNAENESGGDKPPI DP

MM A9 NNAENESGGDKPPI DP

Lm A9 NNGESESI GDKPQ DP

Hf \ A9 NNGETESNADKL HVDP

Dr\ A9b\ new SHDEKI PAETKLDLDP

Dr\ A9a\ new TAEKSCDI ECKPGADP

NJ tree rooted to horn shark (Hf)

Hf\A9
100 |' Hs\A9

64 L Mm\A9

Lm\A9

| Dr\A9a\new

100 | Dr\A9b\new

0.1

Tajima relative rate test — Hoxa9

Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.645
Hf Lm DrA9a 0 *x
Hf Lm DrA9b 0 *x
Hf Hs DrA9a 0 *x
Hf Hs DrA9b 0 *x

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



Hoxal0 alignment for relative rate test

Hs\ A10 MSCSESPAANSFLVDSLI SGRYYAHGGVYL PPAADL PYGLQSCGLFPTL
MM A10 MSCSESPAANSFLVDSLI SGRYYAHGGVYL PPASDL PYGLQSCGLFPAL
Hf \ A10 MSCSDSPSANSFLVDSLI SCRYYPNSSVYLPPASEL SYGTONCGLFPSL
Lm A10 M5CSDSSAANPFLVDSLVSCGRYFPNSSVYLPQASDL PYGLONCGLFPVL
Dr\ A10b\ new M5CSDSPSGNSFLVDSLI HGRYYONSGVYLQPTSEYSYGLSNCGYFSGL
Hs\ A10 QATSCSFANI KEESSYCL YDADKCPKVSAAAEL

VMM A10 QATSCSFAQNI KEESSYCL YDADKCPKGSAAADL

Hf \ A10 QVATCSFPQNI KEENAYCL YDSEKCPKSAAATDL

Lm A10 QVTSCSFAQNI KEENAYCL YESEKCPKGTATTDL

Dr\ A10b\ new Q TPRSFSPTI KEENSYCL YESEKCPKET! TEDI

Hs\ A10 AFPRPPPDGCSGVPVPGYFRL SQAYGTAKQL GAPFPAQP

MM A10 AFPRPPPDGCSGVPVPGYFRLSQAYGTAKQLASPFPAQP

Hf \ A10 SFPRLTSESCGGVPVPGYFRL SQAYPTSKQVGAPFVPQS

Lm A10 SYPRLSTEVCSVI PVPGYFRLSQAYA SKQVGAQFTPPP

Dr\ A10b\ new SYSRLTPNSCGCVPVPGYFRLSQTCTTSKQTI PHVWAQR

Hs\ A10 PGRFDL PLASGSADAARKEAHASSPAPSESSKASPEKDSL

MM A10 PGRFDPPLASGSTEAAGKEAHASSPAPSENSKASPEKDSL

Hf \ A10 Q RFGTPSASTPTEL GRKEAAASSPVPSESNKNSPEKETK

Lm A10 QVRFDMSL SSASTETVMKEAHASSPAPSESSKTSPDKEAI

Dr\ A10b\ new STRFDSSL SAI AAEASRDEL RGSSPEPPDSPEKAVTVTKA

NJ tree rooted to horn shark (Hf)

HF\A 10
100 Hs\A10
65 MmMA10
LmA10
Dr\A10b\new
—
0.05
Tajima relative rate test — Hoxal0
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.21
Hf Lm DrA10b 0.001 hid
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



Hoxall alignment for relative rate test

Hs\ A11
MM A1l
Lm A1l
Hf \ A11
Dr\ Al11b\ new
Dr\ Alla\ new

Hs\ A11
MM A1l
LM A1l
Hf \ A11
Dr\ Al1lb\ new
Dr\ Alla\ new

Hs\ A11
MM A1l
Lm A1l
Hf \ A11
Dr\ Al1b\ new
Dr\ Alla\ new

VDFDERGPCSSNMYL PSCTYYVSGPDFSSL PSFL PQTPSSRPMTIYSYSSNL PQVQPVREVTFR
MDFDERGPCSSNMYL PSCT YYVSGPDFSSL PSFL PQTPSSRPMIYSYSSNL POVOQPVREVTFR
MDFDERVSCSSNMYL PSCTYYVSGPDFSSL PSFLPQTPSSRPMIYSYSSNL PQVQPVREVTFR
MDFDERVSCGSNL YLPSCTYYVSGPDFSSL PSFLPOQTPASRPMIYSYSSNI PQVQPVREVTFR
MDFDERVPVGSNMYLPGCTYYVSGI DFSSL PPFLPQTPSSCPMIYSYSSSL PQVQSVREVSFR
MDFDERVSVGSNMYLPSCTYYVPGADFSTLPSFLSQSPSTRPVTYSYASNL PQVQHVREVTFR

EYAl EPATKWHPRGNL AHCYSAEEL VHRDCL GDVLAKSSANVYTPAVSSNFYSTVGRNGVL
EYAlI EPATKWHPRGNL AHCYSAEEL VHRDCL GDVL AKSSANVYTPAVSSNFYSTVGRNGVL
DYAI DTSNKWHPRSNL PHCYSTEEI LHRDCL GElI FGKGNANVYGSSTSSNFYNTVGRNGVL
DYAI DPSNKWHHRGNL PHCYSAEEL MHRECL GEMLMKNSASVYSSNASSSFYNPVGRNGVL
DYAI DTSSKVWHSRGNL PHCYAT EDMVHRECL GDIML SKNNSVL YNSSHT SNVYGSVGRNGVL
DYAI DPSTKWPHRGPL AHCYPSEDSVHRECL GEMFPKNNASAYTSNT TSNFYGNVGRNGVL

PQAFDQFFETAYGTPENASSDYDKSAEKGPAT SSSDSSSPESSSGHTEDKAGGES
PQAFDQFFETAYGTPENASSDYDKNAEKGPAT SSSDGSSPESSSGHTEDKAGGS
PQAFDQFFETAYGTTENHSSDYDKNSDKI PATSRSETSSPESSSGNNEEKSSSS
PQGFDQFFETAYGSSENQQSEYEKSPDKVPAT SSSET SSPESSSGNNEEKGSNS
PQAFDQFFETAYGNVENQPTEHDRAT SKAPAESGSDSSSPEPSSGNNEDKFSGS
PQAFDQFFDTAYGGSDSVDNDYDKVHSSKQAPAPEQQSSPESSSGNNEEKT SGA

NJ tree rooted to horn shark (Hf)

H\A1l
100 [~ Hs\A11l
65 L mma11
LmA11
Dr\Alla\new
93 Dr\Al1lb\new
—
0.05
Tajima relative rate test — Hoxall
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.072
Hf Lm DrAlla 0.001 *x
Hf Lm DrAl1lb 0.001 *x
Hf Hs DrAlla 0.069
Hf Hs DrAllb 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



Hoxal3 alignment for relative rate test

Hs\A13 MTASVLLHPRWIEPVMFLYDNGDELNKNMEGCRNLMAHPAPLAPKQCSPCSAAAQ
Mm\A13 MTASVLLHPRWIEPVMFLYDNGDELNKNMEGCRNLMAHPAPLAPKQCSPCSAAAQ
Lm\A13 MTASVLLHPRWIDPVMFLYDNGDEVNKNMEGCRNLMAHPASLAPKQCSPCSAAQS
HF\A13 MTASVILHPRWIDTVMFVYDNSDE INKNMDGCRNLMAHPASLAPKQCSPCPAAQT
Dr\A13b\new MTASLLLHSRWIDPVMFLYDNGDDMSKNMEGCRNL TAHPSTLAPKQCSPCSAVQN
Dr\Al3a\new MTTSLLLRPRWIDPVMFLYDNGDDTSKNMEGCRNLMSHPASLAPKQCSPCSAVQG
HsS\A13 SSSAALPYGYFGSGYYPCKSCAQKYMDTAAEEFSSRAKEFAFYQGYAGPYQPMPGYLDMP
Mm\A13 SSSAALPYGYFGSGYYPCKSCAQKYMDTAAEEFSSRAKEFAFYQGYAGPYQPVPGYLDMP
Lm\A13 SSSASLPYGYFGSSYYPCKSCAQKYMDTSGEEFTSRAKEFAFYQGYAGPYQPVPSYLDVP
HA\A13 SSSAALPYGYFGSSYYPCKSCAQKYMDTSGEEFTSRAKEFAFYQGYAGPYQPMPSYLDVP
Dr\Al13b\new TPSASLPYGYFGGSYYPCKSCTQKYMDTSGEEFPSRAKEFAFYQGYSGPYQPVPSYLDVP
Dr\Al13a\new SASASISYGYFGGGYYPCKTCAQKYMDTSGEDYTSRAKEFALYSSYASPYQPVPSYLDVP
Hs\A13 VVPGLGGPGESRHEPLLPMESYQPWALPNGWNGQMYCPKEQAQPPHLWKSTLP

MmM\A13 VVPGLGGPGESRHEPLLPMESYQPWALPNGWNGQMYCPKEQTQPPHLWKSTLP

Lm\A13 VVPTIGGPGEPRHEPLLPMETYQPWAITNGWNGQVYCSKEQAQPNHLWKSTLP

HF\A13 VVPTISAPGEPRHDTLLPMESYQPWAITNGWNGQVCCSKEQPQATHLWKSSLP
Dr\A13b\new VVPALSAPSEPRHESLLPVETYQPWAITNGWSSPVYCPKDQTQSSTLWKSSIQ
Dr\Al3a\new VVQAISGPSEPRHESLLPMESYQPWAITTGWNGQVYCTKEQQQTGNVWKSSIP

NJ tree rooted to horn shark (Hf)

Hf\A13
100 l_ Hs\A13
58 | L mma13
LmA13
Dr\A13b\new
99 Dr\A13a\new
I 0.05 I
Tajima relative rate test — Hoxal3
Qutgroup Ingroupl Ingroup?2 P-value Significance

Hf Hs Lm 0.003 *x
Hf Lm DrAl13a 0 *x
Hf Lm DrA13b 0 i
Hf Hs DrAl3a 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\ B1 MNSFLEYPL CNRGPSAYSFPPSSAQAVDYASEGRYGGG. SSPSTL GVPFPSSASGYAPAACS
MM B1 MSSFLEYPLCNRGPSAYSFPPCSAPAVDYAGESRYGGGL PSSSSL GVSFPSPASGYAPAACN
Lm B1 MNSFLEYAI CNRGT SAYSFPPCSGT TNDYNGDGRFL GGSAPVSNMG PYASTGSGYTPQTCN
Hf \ B1 MNSFLEYAI CNRGTSAYAFAPCAGNVDNCNGDGRFL GGSAHNSSL GNPYASSGNNYTTQTCN
Dr\ Bla\ gb MNSFLEYTI CNRGTNAYPGPFHT GHASDYNADGRL YGGSNQPTGMGL TYGGTGTSYGTQACA
Dr\ B1b\ new MNSYLDYTI YNRGSNTYEYLPSACASTNY! PEGRPVGNTFTSFHLNVDMEKTGSNFCKQTRP
Hs\ B1 PSYGQYYPL GQEGDGGYFHPSSYGAQL GGGGAGPGPYYGNEQTASFAPAYD

MM B1 PSYGQYYSVGQEGDGSYFHPSSYGAQL GGGGVGSGPYYGTEQTATFASAYD

Lm B1 PGYGHQYYFGQEPDGMWFQSSGYSNSI GSGVSGPGQYYPHEHQGFLQGTYN

Hf \ B1 PGYNHHYFFNQESDGAYFQT SGCTGNI ASGVSGPGQYYGQEQQGLAYG YN

Dr\ Bla\ gb NSDYHQYFI NPEQDGMYYHSSGFSTSNASGAVPAAPYGQDHQRAYSQGTYD

Dr\ B1b\ new PHSDHQHVL TQADDHVRL QSPGFSVWNMGGSVSASHYYGEPEP- HGYGSFK

Hs\ Bl LLSENTPTARTFDW/KVKRNPPKT

Mm Bl LLSESTL TPRTFDWYKVKRNPPKT

Lm B1 ASSPQT STGQTFEWKVKRNPPKT

Hf \ B1 L SPSSSSSGQTFDWWYKVKRNPPKT

Dr\ Bla\ gb L SASQPPPGKTFDWVKVKRNPPKT

Dr\ B1b\ new YQVSNI KQAPTFDWWKVKRNPPKT

NJ tree rooted to horn shark (Hf)

HAB1
Lm\B1
100 Hs\B1
Mm\B1
87 Dr\B1b\new
86 Dr\Bla\gb
0.1
Tajima relative rate test — HoxB1
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0 **
Hf Lm DrBla 0 **
Hf Lm DrBlb 0 **
Hf Hs DrBla 0.873
Hf Hs DrB1b 0.01 **

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 MNFEFEREI GFI NSQPSLAECL TSFPAVLESFQTSSI KDSTAI PPPFEHT| PS
Hs\ B2 MNFEFEREI GFI NSQPSLAECLTSFPAVLETFQTSSI KESTLI PPPFEQTFPS
Lm B2 MNFEFEREI G-I NSQPSLAECLTSFPAVLETFQTSSI KESTLI PPPFEQTI PS
Hf \ B2 MNFELEREI GFI NSQPSLAECL TSFPAVADTFQSSSI KNSTLI PPPFEQTI PS
Dr\ B2a\ gb L SPCTANQARPRSQKRAHEFPWWKEKKSSKAAAASPSQASSGYTTAGLESPT
Hs\ B2 L QPGASTL QRPRSQKRAPEFPWWKEKKSAKQSAT SPSPAASAVPASGVGSPA
Lm B2 LNPCSSSQPRPRSQKRAAEFPWWKEKKSSKASSSSSSPASSSVSGSGVGSPT
Hf \ B2 LNP- SSNOQPQPSREKRAAEFPWWKEKKSSKKNEAPL SL SAPVL GSSQAAESP

NJ tree rooted to horn shark (Hf)

51 Hs\B2
LmiB2

Dr\B2a\gh

Hf\B2

0.05

Tajima relative rate test — Hoxb2

Qutgroup Ingroupl Ingroup?2 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 MOKTTYYDNSTL FGGYSYQGANGFGYDAPAPAFQNSAHL EGDYQRSACSLQSLGTS
Lm B3 MOKTTYYDNSTL FGGYSFQGTNGFGYDTPQQPFQASPHI ENDYHRSACSL QSLGNN
Hf \ B3 MOKTTYYDNCTL FGGYTYQGANGFSYEVAQEPYPPSSHVENDYQRSACSL QPAGTS
Hs\ B3 MOKATYYDNAAL FGGYSYPGSNGFGFDVPQPPFQAATHL EGDYQRSACSL QSLGNA
MM B3 MOKATYYDNAAL FGGYSYPGSNGFGYDGPQPPFQAATHL EGDYQRSACSL QSLGNA
Dr\ B3a APHAKTKEL NGSCVRPSL PEHHPPPQVSPPQNTVNV

Lm B3 APHAKSKDL NGSCVRASL PEHHQPPPVSPPONTTNS

Hf \ B3 VPHPKSKDI NGSCVRSNL PEHRQPPPVSPPQNSSNS

Hs\ B3 APHAKSKEL NGSCVRPGLAETL SAPPGSPPPSAPTS

MM B3 APHAKSKEL NGSCVRPGL AEPL PAPPGSPPPSAPTS

Dr\ B3a SKSSSKSSSMATPTLTKQ FPWWKESRQNTKQKNSSPSA

Lm B3 SKTATSKSNLSSASI TKQ FPWWKESRQNSKQKNSSPST

Hf \ B3 SKTLSKSSHTSTPSLTKQ FPWWKESRQNSKQKNNCPST

Hs\ B3 SKSGPPKCGPGTSTLTKQ FPWVKESRQT SKLKNNSPGT

MM B3 SKSCPPKCGSGSSTLTKQ FPWVKESRQT SKLKNSSPGT

NJ tree rooted to horn shark (Hf)

H\B3
Lm\B3
100 ——— Hs\B3
MmM\B3
66
Dr\B3a\gb
p———
0.05
Tajima relative rate test — Hoxb3
Qutgroup Ingroupl Ingroup?2 P-value Significance

Hf Hs Lm 0.002 *x
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 MBSFLI NSNYVDPKFPPCEEYSQNDYL PSHSPEYYSSQRETTFQHEATYQRSAC
Hf \ B4 MBSFLI NSNYVDPKFPPCEEYSQNNYL PSHSPEYFTRAREPGFQHEAMYPRSAY
Dr\ B4a MBSYLI NSNYVDPKFPPCEEYSQSDYL PSHSPDYYSAQRDPSFQHES! YHRSGC
Hs\ B4 MBSFLI NSNYVDPKFPPCEEYSQSDYL PSHSPGYYAGQRESSFQPEAGFGRAAC
M B4 MBSFLI NSNYVDPKFPPCEEYSQSDYL PSHSPGYYAGQRESGFQPEAAFGRAPC
Lm B4 NEQPFSSCSPRGPVHL QTGLPEQ HHCESVTPSPP

Hf \ B4 SEQPYSSCAPRGHVQSQT GL AKHGHQCVSVTPSPP

Dr\ B4a ADPPYSSCSPRGHVL PTTAL PEPSHHCDSVTPSPP

Hs\ B4 TVQRYAACSPRAPAPPPAGL PEPGQRCEAVSSSPP

M B4 TVQRYAACSPRAPVQPTAGL PEPGQRSEAVSSSPP

Lm B4 PCSQNSMNGQSI SSSKEP! VYPWWKKVHVNT

Hf \ B4 PCSQNFSNQNTPCSKEPVVYPWVKKL HI NA

Dr\ Bda PCGQTPTSQNT STVKDPVVYPWWKKVHVNI

Hs\ B4 PCAQNPL HPSPSHSKEPVWYPWVRKVHVST

MM B4 PCAQNPL HPSPSHSKEPVWYPWVRKVHVST

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
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0 **
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 MBSYFVNSFSGRYPNGPDYQLLNYGT SSAVNASYRDSGTMVHSGSYGYNYNGVDL SVNR
Dr\ B5b MBSYFLNSFSGRYPNGSDYQL L NYGTNGAMNASYRDSTSVHSGSFGYNYNG! DLSVNR
Hs\ B5 MBSYFVNSFSGRYPNGPDYQL L NYGSGSSL SGSYRDPAAVHT GSYGYNYNGVDL SVNR
MM B5 MBSYFVNSFSGRYPNGPDYQLLNYGSGSSL SGSYRDPAAVHT GSYGYNYNGVDL SVNR
Lm B5 MBSYFVNSFSGRYPNGPDYQL LNYGT SSSMNGSYRDSSTVHSSSYGYNYNGVDLSI NR
Hf \ B5 VBSYFVNSFSGRYQNGPDYQL LNYGT SSSENGPYRDSGTMVHSGTYGYNYNGVDLSI TR
Dr\ B5a TSTGHFGAVGDNSRVFQSPAPETRFRQCSLASPEPL PCSNSESL GPKPS

Dr\ B5b PNNGHFGAVGDNSRAFQNPSQETRYRQCSL SSPDPL SCATSDTLELKPS

Hs\ B5 SASSHFGAVGESSRAFPAPAQEPRFRQCSL SSPESL PCTNGDSHGAKPS

MM B5 SASSHFGAVGESSRAFPASAKEPRFRQCSL SSPESL PCTNGDSHGAKPS

Lm B5 SASSHFGAVGENSRGFPSPAQENRFRQCSL SSPESL PCSNSESL GAKPS

Hf \ B5 SASSHFGVWNEKSRSYP- PATETRFRQCTL SSPEPL PCSGKDSHGVKPS

Dr\ B5a DQSTTHFTEI DEASASSETEEASHKQETTATSTTSAQAPQN FPWVRKLHI SH

Dr\ B5b DQSTTHFADTDETNVSSETEEGAQKQESVATSTTTPQTPQ FPWVRKLHI SH

Hs\ B5 DQATANFTEI DEASASSEPEEAASRAQPEPVATSTAQTPQ FPWVRKLHI SH

MM B5 DQATANFTEI DEASASSEPEEAASRAQPEPVATSTAQTPQ FPWVRKLHI SH

Lm B5 EQATTNFTEL DETSASSETEEGAPRAQTEPTATSTTQTPQ FPWWRKLHI SH

Hf \ B5 DPTTSNFTEMDEAGASSDAEEGTPRAQQEPTQATTPQQOPQ FPWVRKLHI GH

NJ tree rooted to horn shark (Hf)

Hf\B5
100 |Hs\BS
L mmss
100 Dr\B5a\gb
L_| Dr\B5b\new
50
Lm\B5
A
0.05
Tajima relative rate test — Hoxb5
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.134
Hf Lm DrB5a 0.019 *
Hf Lm DrB5b 0 *x
Hf Hs DrB5a 0.273
Hf Hs DrB5b 0.002 *x

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 MSSYFVNSTFPVTLASGQESFL GQLPLYSSGYADPLRHYPAPYGPGPGDKGFATSYY
MM B6 MSSYFVNSTFPVTLASGQESFL GQLPLYSSGYADPL RHYPAPYGPGPGQDKG-AASYY
Hf \ B6 MSSYFVNSTFPVTLASGQESFLGQ PLYSSGY- DPLRHYPATYGATSMODKSYPSSYY
Lm B6 M5SYFVNSTFPVTLPGGQESFLGQ PLYSSGYADPLRHYPGTYGATTVOQDKGYPSSYY
Dr\ B6a\ gb M5SYFVNSTFPVTLPGGQESFLGQ PLYSSGYTDPLRHYPAAYGGSSVQEKAYPSSFY
Dr \ B6b\ new M5SYFVNSTFPVSLPGGQESFLGQ PLYSSGYTDSLRHYPATFGATNVOQDKVYTSSYY
Hs\ B6 PPAGGGYCGRAAPCDYGAPAFYREKESACAL SGADEQPPFHPEPRKSDCA

VM B6 PPAGGGYCGRAAPCDYGAPAFYREKDAACAL SGADEPPPFHPEPRKSDCA

Hf \ B6 QQANGAYCGCRT PCDYGSPSFYREKDPSCGASSL EDPTHFNSECQRKFECA

Lm B6 QQANGAYSRTAACDFGTAGF YREKDPSCAI STLEDYSQFNQDOQRKLDCD

Dr\ B6a\ gb QQANGAYSRAGPCDYATASFYREKDPACAL ASEEHSFVL SQDHRKTDCT

Dr\ B6b\ new QRAGGVFGRTSACDYSTPNI YRSADRSCAI GSLEDSL VL TQDQCKTDCT

Hs\ B6 QDKSVFCETEEKCSTPVYPWVORVNSCN

MM B6 QDKSVFCETEEKCSTPVYPWVORVNSCN

Hf \ B6 ON\RI LYCGEVDDKSSL PVYPWMORMNSSS

Lm B6 QNKSVFCESEEKCSTPVYPWMORMWNSCT

Dr\ B6a\ gb TCKSI YPEADEKPSAPVYPWVORVMNSCN

Dr\ B6b\ new QGTERYFSTEDKPCTPVYPWVORVNSCN

NJ tree rooted to horn shark (Hf)

Hf\B6
L— Mm\B6
Lm\B6
55 Dr\B6a\gb
68 Dr\B6b\new
—
0.05
Tajima relative rate test — Hoxb6
Qutgroup Ingroupl Ingroup?2 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 MBSL YYANAL FSKYPASSSVFAT GAFPEQT SCAFASNPQRPGYGAGSASFAAS
MM B7 MBSL YYANAL FSKYPAASSVFAPGAFPEQT SCAFASNPQRPGYGAGPAPFSAS
Lm B7 MBSLYYANAL FSKYQAASSVFPSGVFPEQT SCAFASNSQRSGYGSGSASFAAS
Hf \ B7 MBSLYYANAL FSKYTAGT SVFPTGVFSEPTSCAFASNSORSGYGSGSASYAAT
Dr\ B7a MBSLYYANAL FSKYQVASSAFST GVFPEQT SCAFSCSSQRAGYGSASSSSSVS
Hs\ B7 MQGL YPGGGGVAGQSAAVYAAGYGL EPSSFNIVHCAPFEQNL SPGDSAKAAGA
MM B7 VQGL YSGGGAMAGQSAAVYAAGYGL EPSSFNVHCAPFEQNL SPGDAAKAGGA
Lm B7 MPGL YSNGSSVHPQTPSMYSASYGL EASSFNIVHCSPFEQNL SPGDL SKQNCS
Hf \ B7 VPGLYSTANSL HHQTPTMYTSPYGLNANSFNVHCSSFDHNI SAGESCKQSCS
Dr\ B7a LPSMYTNGT SL SSHTQGMWYPTAYEL GAVSL NIVHSSL FDHNL PAGDL CKASSG
Hs\ B7 KEQRDSDLAAENFRI YPWWRSS

MM B7 KEQRDSDLAAENFRI YPWWRSS

Lm B7 KEQRDSEQONENFRI YPW/RST

Hf \ B7 KEQKETDPQSENFRI YPWWKSS

Dr\ B7a KEQRGYHQNNENLRI YPWVRST

NJ tree rooted to horn shark

Hf\B7
100 Hs\B7
81 L Mm\B7
Lm\B7
Dr\B7a\gb
—
0.05
Tajima relative rate test — Hoxb7
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.003 *x
Hf Lm DrB7a 0.001 *x
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
MM B8
Lm B8
Hf \ B8
Dr\ B8a
Dr\ B8b

Hs\ B8
MM B8
Lm B8
Hf \ B8
Dr\ B8a
Dr\ B8b

Hs\ B8
MM B8
Lm B8
Hf \ B8
Dr \ B8a
Dr\ B8b

MBSYFVNSL FSKYKTGESL RPNYYDCGFAQDL GGRPTVWYGPSSGGSFQHPSQ QEFYH
MBSYFVNSL FSKYKTGESL RPNYYDCGFAQDL GGRPTVVYGPSSGGSFOHPSQ QEFYH
MBSYFVNSL FSKYKTGDSL RPNYYDCGFAQDL GGRPTVWYGPSTGGTFQHPTQ QEFYH
VBSYFVNSL FSKYKGGETL RPNYYDCGFTQDL GGRPTVVYGPGTGSSFQHPSQ QDFYH
VBSYFVNSL FTKYKSGDTL RPNYYECGFAQDL GTRPTVWYGPGTGATFQHAPQ QEFYH
VBSYFVNSL FTKFKGGDSL RSNYYDCPYTPDL GGRPSVL YGHNT GSAFQHAAQFPDFYH

GPSSL STAPYQQNPCAVACHGDPGNFYGYDPL QRQSL FGAQDPDL VQYADCKL AAA
GPSSL STAPYQQNPCAVACHGDPGNFYGYDPL QRQSL FGAQDPDL VQYADCKL AAA
GTSSL STSPYQQNPCAVTCHGDPGNFYGYDPL QRQTL FTAQDSDL VQFTDCKLASN
GAATL STSAYQQNPCAVTCHGDAGSFYGYDAL QRQPI FAAQEAEL | QYPDCKSTAN
GASTL SAAPYQQSPCAVTCHGEPGNFYGYDAL QRQTL FGAQDADL VQYSDCKLATG
GTSSFPHASYQQTPCAVAYPGDAGNI LGQDGL QKQSFFGAPDSDFTQFGDCNLKVS

GLGEEAEGSEPSPTQLFPWVRPQ
GLGEEAEGSEPSPTQLFPWWVRPQ
GVGEEAENSEPSPTQLFPWVRPQ
SLGEEAENSESSPTQLFPWWVRPQ
G GDETDNTEPSPTQLFPWRPQ
G RDDLESAEPCTAQLFPWVRPQ

NJ tree rooted to horn shark (Hf)

63

99 Hs\B8
Mm\B8

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

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 MBI SGTLSSYYVDSI | SHESEDAPPAKFPSGQYASSRQPGHAEHL EFPSCSFQPKAPVFG
VM B9 M5l SGTLSSYYVDSI | SHESEDAPPAKFPSGQYANPRQPGHAEHL DFPSCSFQPKAPVFG
Lm B9 M5l SGALSNYYVDSI | SHESEEASSAKFSSGQYVSSRQPGHSEHL EFPSCSFQPKPPVFS
Dr\ B9a M5l SGTLSNYYVDSI | SHEGEDPNASRFSNVQYSSARQPGPGEHPEFPSCSFQPKPPVFS
Hf \ B9 M5l SGAlI SNYFVDSLI SHESEGSPATKFASGQY! VSRQPGVPEHPEFPACNFQPKSPVFG
Hs\ B9 ASWAPL SPHASGSL PSVYHPYI QPQGVPPAESRYLRTW. EPAPRGEAAPAVK

MM B9 ATWAPL SPHASGSL PSVYHPYL QPQGAPAAESRYL RTW. EPAPRAEAAPAVK

Lm B9 ASWPLNPHSAGTLSSVYHPYI QHOTVPPSDNRYLRTW.EPLPRTDSLSSI K

Dr\ B9a SSWEPFSSHASNGLPAVYHPY! PTQPVPSTDTRYLRTW.DCAPRAEPL PQVK

Hf \ B9 TSVWAPVYAQPSANVSTL YHPYVQSHPI QP- DSRYLRSW.DPTPRAVSAPSLK

Hs\ B9 AEPLLGPGELLGTPEYSLETSAGREAVSNORPGYCGDNCEGSEDKERPDQ

VM B9 AEPLLGPGEL L GTPEYSL ETSAGREAVSNQRAGYGDNCEGSEDKERPGQ

Lm B9 AEPLLGLGEl LGGPEYNL ETATGREGSSNQGSSYGDNSEGSEDKDRPDQ

Dr\ B9a MEPLLGLCEPPGQHEYI LESSTAREI NSGHSAGFEDNCEGSEDKERI KV

Hf \ B9 TEVLAGGGETLAALQKLHGEYLESETI SGKAPCYEDSCEEKGNKETSEQ

NJ tree rooted to horn shark (Hf)

77 L vmso

Dr\B9a

H\B9

0.1

Tajima relative rate test — Hoxb9

Outgroup Ingroupl Ingroup?2 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
Dr Bl3a
Hs\ B13
MM B13

Hf \ B13
Lm B13
Dr B13a
Hs\ B13
MM B13

Hf \ B13
Lm B13
Dr Bl3a
Hs\ B13
MM B13

Hf \ B13
Lm B13
Dr B13a
Hs\ B13
MM B13

LKPRW/DTVMFLYEMEGFVGAGQCRNL MAHSAL GAH
LSPCW/DTVMFVYEMEGL MGASQCRNL MAHSAL GSH
LNPRWADTVMFVYEMEGL VGSGQCRNL MAHSAL SGH
VEPGNYATLDGAKDI EGLL GAGGGRNLVAHSPLTSH
VEPGNYATLDGAKDI EGLL GAGGGRNLVSHSPLASH

PSPLVHGSGYSTVDVSGSVEPGKQCT PCPMPQASTAAPL PYGYFGSGYYSCRMER
PSTLVHGSGYPTVEMSGSGEVAKQCT PCPVPQSSSTAPLPYGYFGSGYYSCRVGR
PSSLVHGSSYPTVDVSTSAESGKQCTPCPVPQASSTCGPI PYGYFGNSYYPCRMGR
PAAL MPAVNYAPL DL PGSAEPPKQCHPCPVPQGT SPAPVPYGYFGGEGYYSCRVSR
PAALMPTVNYAPL DL PGSAEPPKQCHPCPVPQGASPAPVPYGYFGGGYYSCRVSR

SSI KPCTQPAPL SYPCGDSPVPTDEYPGRPKEFAFYHGYAGAYQPMPSYL DVSWWQ
GSLKSCTQPAAL SYSAETPVASEDYQARAKEFAFYHGYASPYQPVASYLDVSWQ
GSLKSCTQPSALSYTAETPVTSEEYPTRAKEFAFYHSYPSPYQSVASYL DVSWWQ
SSLKPCAQAATLAYPAETPTACGEEYPSRPTEFAFYPGYPGTYQPVASYLDVSWQ
SSLKPCAQTI AALAYPSETPAPCGEEYPSRPTEFAFYPGYPGPYQPMVASYLDVSWWQ

TI SAGEPRHEAL L PVEGYQPWPL NGWNSQVCCKEQAQPGHL WKSTLADVAAHQQ
Tl SAGEPRHETL L PVDSYQPWAL TGANSQMYCKDQT QPGHL WKSAL ADVVAHQQ
TL GTGEPRHDSL L PMDSYQPWAL AGAGSQMY CKDQGQAGHL WKSAL ADVVAHQH
TL GPGEPRHDSL L PVDSYQSWAL AGANSQVCCGEQNPPGPFWKAAFASSGQHPP
TL GPGEPRHDSL L PVDSYQPWAL AGANSQVOCGEQNPPGPFWKAAFAPSVQHPP

NJ tree rooted to horn shark (Hf)

Lm\B13

56

DrB13a

100
HAB13

—
0.05

Tajima relative rate test — Hoxb13

Outgroup
Hf

Hf
Hf

Ingroupl Ingroup?2 P-value Significance
Hs Lm 0 *x
Lm Drl3a 0.0771
Hs Drl3a 0.00022 i

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

Hs\B13
Mm\B13



Hoxc4 alignment for relative rate test

Hs C4 VBSYLMDSNY! DPKFPPCEEYSQNSY! PEHSPEYYGRTRESGFQHHHQEL YPR
MTCA MBSYLMDSNY! DPKFPPCEEYSQNSY! PEHSPEYYGRTRESGFQHHHQEL YPR
Dr C4a VBSYLMDSNY! DPKFPPCEEYSQNSY! PEHSPEYYSRARDSGYQHHHQEL YPR
LnCA MBSYLMDSNY! DPKFPPCEEYSQNNY! PEHSPEYYSRTRDSGFQHHHQEL YPR
Eshar kC4 MBSFLMGESNY! DPKFPPCEEYSQNSY! PDHSSEYYSRPRDSAYPPQHQDL YQR
Hs C4 PSYPERQYSCT SL QGPGNSRGHGPAQAGHHHPEKQSL CEPAPL SGASAS
MTCA PSYPERQYSCT SL QGPGNSRAHGPAQAGHHHPEKQPL CEPAPL SGTSAS

Dr C4a ASYQERQYNCAS| PEPDTQRGHGL PHAGHL L GKGSASCEPPPL PL SPAT
LnCA PNYPERQFNCTSI QGPGNQRGHGQPQAGHHL PEKPLLI EQPPI STPSNT
Eshar kC4 PNYPERQFACATVQGPGNRAGHEQHQVAHQH SSPVPYEPAALSTSTTT

Hs C4 PSPAPPACSQPAPDHPSSAASKQP! VYPWVKKI HVSTVNPNYNGEP

MTCA PSPAPPACSQPAPDHPSSAASKQP! VYPWVKKI HVSTVNPNYNGEP

Dr C4a PSAASSACNQATPEHPSSASAKQPVWYPWVKKI HVSTVNSSYNGEP

LnCA TSPAPPSCNQPNTEQPNNTTSKQPVWYPWVKKI HVSTVNPNYNGEP

Eshar kC4 SPPSSSACTQQNL EQQORTNAKQP! VYPVWKKI HVNTVNHSYTGEI

NJ tree rooted with elephant shark (Eshark)

100 |— HsC4

61 L Mmcs

LmC4

DrC4a

EsharkC4

—
0.05

Tajima relative rate test — Hoxc4

Outgroup Ingroupl Ingroup?2 P-value
Eshark Lm Hs 0.251
Eshark Lm DrC4a 0.257
Eshark Hs DrC4a 0.835

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



Hoxc5 alignment for relative rate test

Sal noSal ar C5aa
Sal noSal ar C5ab
Dr\ C5a

Sal noSal ar C5bb
Sal noSal ar C5ba
coel acant hCs
humanCb

Eshar kC5

Sal noSal ar C5aa
Sal noSal ar C5ab
Dr\ C5a

Sal noSal ar C5bb
Sal noSal ar C5ba
coel acant hCs
humanCb

Eshar kC5

Sal noSal ar C5aa
Sal noSal ar C5ab
Dr\ C5a

Sal noSal ar C5bb
Sal noSal ar C5ba
coel acant hCs
humanCs

Eshar kC5

MESYVASI FKQTHEASSCNIWNSL GYGSL SDFDQANYAYNGHFNGTFTSD
MBSYVANI FKQTHEASSFNWNSFGYGSL SSLHODNYAYNGHLNGTFTSD
MESYVCKSFSQTQDASSCRVHT FDYGAHSEFHESNYAYEGL L GGSFSSQ
MBSYVASL FKQTHDAST FAVHNHGY GSNPEL NVSGY SGY GHHRGSFASR
MBSYVASL FKQTHEASAFAL HNHGY GSSPEL NVSGYCG-GHHRGSFASP
MESYVASL YKQSONVPAYAMBYGYGSVSEVHPSRYCYGGEL MBI TFPSG
MBSYVASFYKQSPNI PAYNMOT CGYGSASEVQASRYCYGAELLSI TFPPA
MNSYSASFCKQDONGSGCATKGAREGSTLOQMCPPRYSYRGLI NI SLPAR

ATVSLKREEMNSSLRGNTDTSPPRPQSYSAL SSRNSVQCLSDG LSKATE
STASLKREEMET SLRGNTDAPPPRLQSCSAASSRNSVQCLRDA LSKGTG
| PTSLRREAI NTTDRARSSAAVORTQSCSAL GSRSFVSPL SHGL L SQKAE
SSSSI GMGEMNAAL RGNPGDTPRPESSTGDSTQRHLMNSLNLGL YRRKPV
SSSSRAWEMNSALHGNPCGDTPRPESSTCDASQRRHVNSLNLGL YCRKPE
PSSTLNGVDVESSPRTNPDRSCTVMESSEHTFSRNDQSSLNLG YSQKAG
PSNSL HGVDVAANPRAHPDRACSAAAAPGHAPCRDEAAPL NPGVIY SQKAA
VSHQSAEGAI SAI AGNRPFAAMGDSVDGPGSERRQEKATPNPG YCOTTR

MVEVWETPTEESAI KVETMQPSKKHQDSQQQPQ FPVWWMTKLHM H
RVEVWENPTEENAI KVETMQPSKKHQDSQQQPRI FPWMTKL HVBH
GVEVMEKPSRTDDI KVETTSASTQRQN QSQPQ YPWWTKL HVBH
TSDLSEMPTQTGEIl KVGTLQPSTQPQTSEQQPQ YPWWITKL HVIGH
TSDFSENMHTQTGEl KWTLQPSTQPQTSEPQPQ YPWWITKL HVGH
G VLEDKPKSTVEI KAEPVQTPQGEQQQRSQPQ YPWITKL HVBH
RPAL EERAKSSGE! KEEQAQTPAGL SQPPAPPQ YPWMTKL HVBH
GKGVENSPQ VREPSPETGETHTQRGQTQQQPRI YPWWTKVHL SH

NJ tree rooted to elephant shark (Eshark)

wo—— SalmoSalarC5aa
80 L samosalarcsab
97 Dr\C5a
— SalmoSalarC5bb
100 L— SalmoSalarCsba
coelacanthC5
498|7 humanC5
EsharkC5
| |
0.1
Tajima relative rate test — Hoxc5
Outgroup Ingroupl Ingroup?2 P-value

Eshark coelacanth human 0.285
Eshark coelacanth DrCbha 0.223
Eshark human DrCbha 0.622

Dr — Danio rerio, Eshark — Callorinchus milli



Hoxc6 alignment for relative rate test

Lm C6
Eshar kC6
MM C6
Hs\ C6
newt/c6
Dr\ C6b
Dr\ C6a

Lm C6
Eshar kCb6
MM C6
Hs\ C6
newt/c6
Dr\ C6b
Dr\ C6a

Lm C6
Eshar kC6
MM C6
Hs\ C6
newt/c6
Dr\ C6b
Dr\ C6a

MNSYFANPSL SCHL TSGQEVL PNVALNSTAYDPVRHFSTYGAAVACQNRI YSSPFYSPQEN
MNSYFANPSL PCHLASGQEI LPSAG-NSAAFDPVRHFSTYGAAVSQGRI YSSPYYSTCQEN
MNSYFTNPSL SCHLAGGQDVL PNVALNSTAYDPVRHFSTYGAAVAQNRI YSTPFYSPQEN
IMNSYFTNPSL SCHLAGGQDVL PNVALNSTAYDPVRHFSTYGAAVAQNRI YSTPFYSPQEN
MNSYFTNPSL SCHLASGQEVL PNVALNSSAYDPVRHFSTYGEAVAQNRI YSSPFYSPQDN
MNSYFTNPSL SCHLNSGQEVL PSVAI SSTNYDPVRHFSPYGAAVAQNRI YSNPFYSHQEN
IMNSYFANPSL SCHL SGCQEVL PNVPLNSTTYDSVRHFSSYGT TVTONRI YASPFYSPQDN

VWFGSSRPYDYGSSAFYQEKDM.PSCRQNM NTQTSI AQEFNSDHSRTQEQKST
VVFGSGRPFDYGSNAFYQEKDL PASCRQNL GNTDNPI AQDLNGEHI RAQEEKSN
VWFSSSRPYDYGSNSFYQEKDM. SNCRQNL GNTQTSI AQDFSSEQGRPQDQKAS
VWFSSSRPYDYGSNSFYQEKDM. SNCRQNL GNTQTS| AQDFSSEQGRPQDQKAS
VVFSSGRPYEYGSNAFYQDKDM. SSCRONMGENTQTSI AQDFSSDQSRVQEQKTS
VVFGSSRPYDYGSNVFYQDKDVL PSCRQGF GQTQGSL TQDYASDQGKTVEPKGV
VWFGSSRPYEYGSNVFL QDKDVL PSCRQTMENAQSHVAQEYNL EQARTQDQKAN

VQ YPWVORMNSHSVGYG
FPl YPWVQRVNSHSVGYG
| Q YPWQRMNSHSVGYG
| Q YPWVORMNSHSVGYG
| Q YPWVORMNSHSVGYG
VQ YPWWORMNSHRVGYG
| Q YPWVORMNSHSVGYG

NJ tree rooted to elephant shark (Eshark)

100 | Mm\C6
70 | Hs\C6
45 newt/c6
46
Lm\C6
EsharkC6
]
0.05
Tajima relative rate test — Hoxc6
Qutgroup Ingroupl Ingroup?2 P-value Significance

Eshark Lm Hs 0.346
Eshark Lm DrC6a 0.006 *x
Eshark Lm DrC6b 0.004 *x
Eshark Hs Drc6a 0.061
Eshark Hs Drcéb 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

Dr\C6b
Dr\Cé6a



Hoxc8 alignment for relative rate test

hunmanCs
mouseC8

chi ckC8
XenopusC8
coel acant hC8
Eshar kC8

zfi shC8a

humanCs
mouseC8

chi ckC8
XenopusC8
coel acant hC8
Eshar kC8

zfi shC8a

hunmanCs
mouseC8

chi ckC8
XenopusC8
coel acant hC3
Eshar kC8

zfi shC8a

MBSYFVNPL FSKYKAGESL EPAYYDCRFPQSVCGRSHAL VY GPGGSAPG-QHASHVQDF
MBSYFVNPL FSKYKGCGESL EPAYYDCRFPQSVCGRSHAL VY GPGGSAPG-QHASHVQDF
MBSYFVNPL FSKYKGGESL EPTYYDCRFPQSVSRSHAL VYGPGT TAPTFQHPSHVCQEF
MBSYFVNPL FSKYKGSESL EPTYYDCRFPQSVSRSHAL VYGPSATAPG-QHPSHVQEF
MBSYFVNPL FSKYKGGESL EPTYYDCRFPQSVSRSHAL VYGPSTTAPSFCQHPSHVCQDF
MBSYFVNPL FSKYKTCGESL DPTYYDCRFPQSVCGRSHAL VY GPGSGEPG-QHPSHVCQEF
MBSYFVNPL FSKYKGCGETL EPTYYDCRFPQSVARSHTL VY GHGAAAPG-CQHPSHVCQDF

FHHGTSG SNSGYQQNPCSL SCHGDASKFYGYEAL PRQSL YGAQQUEASVWQYPDCKSSAN
FHHGTSG SNSGYQQNPCSL SCHGDASKFYGYEAL PRQSL YGAQQEASVWQYPDCKSSAN
FHHGTSSI SNSGYQQNPCAL ACHGDASKFYGYEAL PRQSL YGAQQET TVWQYPDCKSSSN
FHHGTSSI TNSGYQQNPCAL TCHGDASKFYGYEAL PRQSL YGAQQEASVWQYPDCKSSSN
FHHGTSSI SSTGYQQNPCAL SCHGDASKFYGYEAL PRQSL YGAQQEASMQYPDCKSSSN
FHHGT SSL STSGYQQSPCGL TCHGDASKFYGYEPMPRQSL YGT QQEASM/QYPDCKSSSG
FHHGTTG SNPGYQQNPCAL ACHGDATKFYGYEAL PRQPL YGT QQEATL AQYPDCKSSNS

TNSSEGQGHL NQNSSPSL MFPVWWRPH
TNSSEGQGHL NQNSSPSL MFPWWRPH
SNSSEGQGHL NQNSSPSL MFPVWRPH
TNTSEGQGHL NQNSSPSL MFPVWWRPH
SNTGEGQGHL NQNSSPSL MFPVWRPH
SNTGEAQGHL NQNSSPNL MFPVWRPH
TNPGEGQGHL SQNSSPSL MFPVWWRPH

NJ tree rooted to elephant shark (Eshark)

100 l_ humanC8

—

0.02

Tajima relative rate test — Hoxc8

Qutgroup
Eshark

Eshark
Eshark

54 l mouseC8
zfishC8a
chickC8
29 XenopusC8
coelacanthCs8
EsharkC8
Ingroupl Ingroup?2 P-value Significance
coelacanth human 0.248
coelacanth zfishc8a 0.008 *x

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
Eshar k-c9

Human- c9
Mbuse- c9
Coel -c9
Zfish-c9a
Eshar k-c9

Human- c9
Mbuse-c9
Coel -c9
Zfish-c9a
Eshar k-c9

Human- c9
Mbuse-c9
Coel -c9
Zfish-c9a
Eshar k-c9

MSATGPI SNYYVDSL| SHDNEDL LASRFPAT GAHPAAARPSGL VPDCSDFPSCSFAPKPA
VBATGPI SNYYVDSLI SHDNEDL LASRFPAT GAHPAAARPSGL VPDCSDFPSCSFAPKPA
MSTSGPI SNYYVDSLI SHENEEI LASRFPAT GPHPAASRSSGL VPDCTDFPSCSFAPKPA
MBATGPI SNYYVDSLI NHESEDVLASRFTATGPI SSSSRPTPLVPECADYPSCSFAPKPP
MBTSGALTNYYVDSI | NHENEEMFAARFAASGSHPPAPRPAGL VPDCTDFPSCSFTPKPP

VFSTSWAPVPSQSSVWYHPYGPQPHL GADTRYMRTW. EPL SGAVSFPSFPAGGRH
VFSTSWAPVPSQSSVWYHPYGPQPHL GADTRYMRTW. EPL SGAVSFPSFPAGGRH
VFTTSVWAPVHSQSSVWYHPYTHQPHI GTDSRYMRSW.EPI SGAVSFPGFPTNSRH
VFTTSWAPVHSQSSVWYHPYTHQPHL GTDSRYVRSW.EPI PGTVSFPGYAGNSRH
VFTTTWAPAHSQSSVWYHPYSHOQPHLGTDTRYMRSW.EPI SGPVPFHGFPSTGRH

YAL KPDAYPGRRADCPECGRSYPDYMYGSPRDRAQT L PSPEADAL AGSKHKEEK
YALKPDAYPGRRADCPDCGRSYPDYMYGSPRDRAQT L PSPEADAL AGSKHKEEK
YGLKPDAFPGRRAECT DCRSYPDYMYGSPRERT(ONI PSPESEAI AASKHKEEK
YGLKPDTFQDPRADCGNGRT YTDYL YCSAREKQONTPSPETESL SSGKHKDDK
YGVKPESFPGRRSECTDGRSFTDYI YGSSTDKI Q51 PSPGSETMYSAKHKDEK

ADL DPSNPVANW
ADL DPSNPVANW
AEL DPNNPVANW
AEL DPDNPVANW
TElI DPSNPAANW

NJ tree rooted to elephant shark (Eshark)

100 [ human

72

coel

I mouse

Eshark

—

0.05

Tajima relative rate test — Hoxc9

Qutgroup
Eshark

Eshark
Eshark

Ingroupl Ingroup?2 P-value Significance
Coelacanth human 0.004 *k
Coelacanth zfish 0.002 *k

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\ c10
Lm C10
Eshar k\ C10
Dr\ Cl0a

MM C10

Hs\ C10
Xenopus\ c10
Lm C10
Eshar k\ C10
Dr\ Cl0a

MM C10

Hs\ C10
Xenopus\ c10
Lm C10
Eshar k\ C10
Dr\ Cl0a

MM C10

Hs\ C10
Xenopus\ c10
Lm C10
Eshar k\ C10
Dr\ Cl0a

MI'CPRNVTPNSYAEPL AAPGGGERYNRNAGVIY MQSGSDFNCGVRGCGL APSL SKRDEGGSPNLA
MTICPRNVTPNSYAEPL AAPGGGERY SRSAGVIYMQSGSDFNCGVRGCGEL APSL SKRDEGSSPSL A
MSCPNNVTPNSFMDSL AGSCRGDNYSTSPGWYL QT GSEFSCGVRNCG VPSL SKRDDVNNPGLS
VBFPNNVTANSFMDSVAGT CRGENYSSNTGVWYMUPGADFGCGVRNCG | PSLSKRDEVNNTNLS
VSCPNNVAANT FIVDPL AAVCRGENFSSNPGVIYMQAGAEFGCGVRNCGL | PAL SKRDEVNPSNLA
MSCPNNVAANAFMDSL VGPFRGESYSSNSGVWYMOT SAEYGCSMGSFG  VGT L SKRDDL QPSGVH

LNTYPYLSQLDSWEDPKAAYRL EQPVGRPL SSCSYPPSVKEENVCCMY SAEKRAKSGPEAAL YSH
LNTYPYL SQL DSWEDPKAAYRL EQPVGRPL SSCSYPPSVKEENVCCMY SAEKRAKSGPEAAL YSH
LNTYPYLSQLDNWCDPKNTYRI EQPVARQL SSCSFPTNVKEENVCCMYNT DKRAKNATEAAL YPN
LNTYPYI SQLDSWEDPKNSYRI EQPVARQL PSCSFPTNVKEENVCCMY SSDKGAKGSAESPL YPR
LTNYPYLSQLDGWGEHPKSYRI EQPVARTLPSCSFPTTVKEEN CCl YGSEKRGKT TGDGALYPG
LGSYQYLSQRDTW AGSKTYRGSQPVAQPLHPCSFPASVKEEAI PCLYQPDI DAKESGEKSTYI R

PLPESCL GEHEVPVPSYYRASPSYKTPHCAGANEFEAPFEQRASLNRTEESPQL GGKVSFPET
PLPESCL GEHEVPVPSYYRASPSYKTPHCSGANDFEAPFEQRASL NRAEESPQL GGKVSFPET
QVPETRPSDHEVPVPSYYRATQGYKTPSCHSTGDFET SFENRT SVNRSEEQQQAVGKGGFPEN
L L SSSCPSDQEVPVPSYFRVNQGFKNSGCNT TNEFDT SFSSSASFARANPQGQSVSKEVFSEK
LTPETCPTENEVPVPGYFRVSQGYKSPDCSTTAEFDSAFNSAPNLQQ DQQPPTSVTESFI KS
L GDNSHPNQSAVSTPDYFRRSQVYASERGHHGDEFGSDFNPI PRI SPVEASDSCVKSSKARCH

PSDSQKTEQSL AGPKASPSESEKTADSSPDT SDNEAKEE! KAENTTGNW.
PSDSQKTEQSL AGPKGSPSESEKAADSSPDT SDNEAKEE] KAENTTGNW.
TTDNQKTEKSL PAPKL PPSEGDKNT DT STDNSDTEAKED! KAENAAGNWL
STDNQKLEDNVSVQRI TPVETEKNT DT STDNSDNEAKEDVKTESATGNL
PKDGGNREDSSRVTPSKETETVTQQDL SSENSDTEFKEETKRENAAGSW.
PEDKGT QEDDVDQRQTRKEESVSKTESCTDDSESEL KDESKL EKATGNW.

NJ tree rooted to elephant shark (Eshark)

100 l_ Mm\C10
93 L Hs\c10

Xenopus\c10

Lm\C10
Dr\C10a
Eshark\C10
P
0.1
Tajima relative rate test — Hoxc10
Qutgroup Ingroupl Ingroup?2 P-value Significance
Eshark Lm Hs 0.015 *
Eshark Lm Drc10a 0.0001 *
Eshark Hs Drcl10a 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 VNLGNFCSPSRKERGADFCGERGSCASNL YLPSTYYMPEFSTVSSFLPQAPSRQ S
chi ck\ Cl11 VNLGNFCSQSRKERSAEFCGERAGCASNL YLPSTYYVPEFSTVSSFLPQAPSRQ S
Lm C11 ML GNFCSQSRKDRSAEFGDRAGCTSNL YLPSTYYVPEFSSVSSFLPQAPSRQ T
Eshar k\ C11 IMNL GNFCSQTRKERTAEFADRGSCGANMYLPSTYYVPEFTAMSTFLPQATSRQ T
Dr\Clla VNL GNFCSQTRKDRTSEFGDRTGCASNI YLPSTYYVPEFSAVSSFLPQGPSRQ T
Dr\ Cl1b VNI GNFCSQSRKERT SEFGERASCASNL YLPSTYYVPEFSTVSSFLPQAQSRQ T
Hs\ C11 YPYSAQVPPVREVSYG.EPSGKWHHRNSYSSCYAADEL MHRECLPPSTVTEI

chi ck\ Cl11 YPYSTNL SPVREVSYGL DPSSKWHHRSNYASCYSAEDL MHRECI PPSTMIEM

Lm C11 YPYSTNL PPMREVSYGL DPSSKWHPRSNYASCYSAEDL MHRECI PPSTMIEM
Eshar k\ C11 YPYSTNL SPVRDVSYGLDPSSKWHHRTNYTSCYSAEDL MHRDCI PPSTMTIEL
Dr\Clla YPYSTNLSPVRDVSYG. DPSSKWHHRSNYASCYSGEDL VHRDCL PPSTMIEM

Dr\ Cllb YSYSTNFTQVRDL PFELNPSGKWHHRGNYSSCYAEEDL VHRDCL PPSTMIEM

Hs\ C11 L MKNEGSYGHHHPSAPHPGFYSSVNKNSVL PQAFDRFFDNAYCGDPP

chi ck\ Cl11 L MKNESAY SHHHPSSNHPGFYGGVNKNT VL PQGFDRFFENAYCANPT

Lm Cl1 L MKNESVYNHHPSSNHPSGFYSSMBKNSVL PQG-DRFFENAYCSNQQ

Eshar k\ C11 LMKNESI YNHHHPSSNHSAFYGNVGKSSVL PQGFDRFFETSYCASQA

Dr\Clla L MKNESVYSHHHHPNSSSGFYTGVGKNNVL PQGFDRFFETAYCSDNQ

Dr\Cl1b L MKNENVYNHHYHPAI NGGFYSSI GKTNVL PQSFDRFL DCAQSADGG

Hs\ C11 CSGKGEAKGEPEPPASGLASRAEAGAEAEAENTNSSGSAHAKEPAKGAAPNAPRTR
chi ck\ C11 COKGECKGEAEPQSHAL SSRGETGVDPEDENT TSSASSSNKEGSKSSNSSAPRTR
Lm C11 CVQKSECKL ESESQPSVL SSGEDQEKEPEDENTNSSASSSNKEGSKTSNSSTPRTR
Eshar k\ C11 CVQKGDRKLESVAQPSAL SSGTDEERTTGDENT! SAASSGNRAEGKTSNSSGPRTR
Dr\Clla CLQKSENKLETSQQPTAVSAAREPEKDPEDEHTNSCT SAADGNASKSSHSGTPRTR
Dr\ Cllb CLQKGSCKPESAQVSSVL RSTADGEKEL ECETTSFET SSGNDNQTKSGHSTTPRVR

NJ tree rooted to elephant shark (Eshark)

53 Hs\C11
35 chick\C11
] DACl1a
50 Dr\C11b
Lm\C11
Eshark\C11

—
0.05

Tajima relative rate test — Hoxcl1l

Qutgroup Ingroupl Ingroup?2 P-value Significance
Eshark Lm Hs 0.00001 *x
Eshark Lm Drclla 0.071
Eshark Lm Drcli1b 0.00002 *x
Eshark Hs Drclla 0.004 *k
Eshark Hs Drcllb 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
Eshar k\ C12
Dr\ Cl2a
Dr\ Cl2b

MM C12

Hs\ C12

Lm Cl12
Eshar k\ C12
Dr\ Cl2a
Dr\ Cl2b

MM C12

Hs\ C12

Lm C12
Eshar k\ C12
Dr\ Cl2a
Dr\ Cl12b

MGEHNLLNPGFVGPLVNI HTGDTFYFPNFRASGAQL PGLPSL SYPRRDNVCSL PWPSAEPCNGYPQ
MGEHNLLNPGFVGPLVNI HTGDTFYFPNFRASGAQL PGLPSL SYPRRDNVCSL SWPSAEPCNGYPQ
MGEHNLLNPGFVGPLVNI HTGDAFYFPNFRT SGGQL AGLPSL SYPRRDNVCSL PWTSSEPCNGYPQ
MGEHNL LNPSFVGPLVNI HTGDAF YFPNFRT SGGQL AGL SSL SYPRRDNVCSL PWPVSDQCNGYPQ
MGEHNLLNPGFVGPLVNI HTGDRFYFPNFRASGGQL AGL PSL SYPRRDNVCSL PVAPSESCNGYPQ
MGEHNL FNPGFVGQLVNI NARDAF YL SNFRASGGQL AGL QT L RL SRRDNVCSL PVAPSEACSGYPQ

PYLGSPVSLNPPFGRTCEL ARVEDSKGYYREPCAEGGGEL KREERGREPGAGPLLQLEPSGPPAL G-
PYLGSPVSLNPPFGRTCEL ARVEDGKGYYREPCAEGGGE. KREERGRDPGAGPL L PLEPSGPPAL G-
PYLSNPVSI NPSFNRACDI ARAEENKCYYRDACSENSSL KREERARDSSLVPHEPG PNGVNASFS
SYLGNTVSI NPSFNRTCDI GRVEESKSYYRDGGSDSVALKREERI RDNSVLPHESAI PNG GANFS
SYFSSPVSI NPSFNRSCEI TRLEESKCYYRDSCSDNNSLKREERARDT SVSSHGVHNGVGNSGTFS
SHI SGPVTLNHTYNQSCDI TROEDNKCFYTSGGGEDNNSLI SKEGAL DNSSVSNGONNLNGMGGESYS

KYDYTASGPPHDPPSCQSL ESDSSSSL L NEGNKSAAGDGSL VSPLNPGGGEL SASGAPWYPI HSRSR
KYDYAAGGPPHDPPSCQSL ESDSSSSL L NEGNKGAAGDGSL VSPLNPGGGEL SASGAPWYPI NSRSR
KYDYSNGEMIQDPSSCQSL ESDSNSSL L NEGSKNSSNQSTMSSPI SNGNSL STAGAPWYPVHTRSR
KYDYPGSEPHQEHGACHPL ESDSNSPL MNDQEKNCGNNSALASPI THGNSL PAGGTPWFPVHARTR
KYDYGTEHL TQDPPSCQSL ESDSSSSVL NEGEKT SASDQT LVSQGNHASNI AGGGAPWYPVHTRTR
KYDCLTPAPI PNPRL CRSLESVSGCSFI NEGAKTSSA HSLTSPDI QTSVAALNGALWYPMHRQTR

NJ tree rooted to elephant shark (Eshark)

——
0.05

Qutgroup
Eshark

Eshark
Eshark
Eshark

100 — Mm\C12
L Hs\C12
Dr\C12a
96 Dr\C12b
Lm\C12
Eshark\C12
Tajima relative rate test — Hoxc12
Ingroupl Ingroup?2 P-value Significance
Lm Hs 0.00006 **
Lm Drcl2a 0.007 **
Lm Drcl12b 0 **
Hs Drcl2a 0.105
Hs Drc12b 0.005 *x

Eshark

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

Hs\ C13

Lm C13
Eshar k\ C13
Dr\ Cl3a
Dr\ C13b

MM C13

Hs\ C13

Lm C13
Eshar k\ C13
Dr\ Cl3a
Dr\ C13b

MM C13

Hs\ C13

Lm C13
Eshar k\ C13
Dr\ Cl3a
Dr\ C13b

MM C13

Hs\ C13

Lm C13
Eshar k\ C13
Dr\ Cl3a
Dr\ C13b

VDGL GGSCPASHCRDL L PHPVLARPPAPL GAPQGAVYTDI PAPEAARQCPAPPTS
VDGL GSSCPASHCRDL L PHPVL GRPPAPL GAPQGAVYTDI PAPEAARQCPAPPTS
VEGL SGNCPATHCRDLI SHPAL GRHSSTI ATHQGPVYSDI AAPEAGRQCPAPQTS
VEAL SGNCSSSHCRDLI PHPAL GRHSGTL AHHQGPVYSEL PAPEAGRQCPAPQTS
VEGL SGNCPATHCREL | SHPAL GRHSGTI ATHQGSVYLDI SSPETGRQCPAPQTS
VEGL SGNCPASHCRDFI SHPAL GRHSGSLASHQGTVYPDI TTQDAGRQFPAPQAS

SSATLGYGYPFGGSYYGCRL SHNVNL QQKAYHPGDKYPEPSGAL PGDDL SSRAKEF
SSATLGYGYPFGGSYYGCRL SHNVNL QQKAYHPGDKYPEPSGAL PGDDL SSRAKEF
SSATLGYGYPFGGTYYGCRL SHNVNL QQKSYHPAEKYAET SSSL PSEEL SSRAKEF
SSAAL GYSYPFGSAYYGCRL PHNVNL POKAYHPSEKYSEAAT AL PSEEL SSRAKEF
SSASL SYGYPFGNPYYGCRL SHNVNL QQKSYHPAEKYAET SSAL PTEEL SSRAKEF
SGTSLGYGYAFGSPYYGCRL SYNVNL QQKSYHPAEKYMET SGAL PAEEL SSRSKEF

AFYPSFASSYQAMPGYLDVSVWPGE SGHPEPRHDAL|I PVEGYQHWAL SNGAD
AFYPSFASSYQAMPGYLDVSVVPGE SGHPEPRHDALI PVEGYQHWAL SNGAD
AFYPSFASSYQAVPGYLDVSVVPSI SAHPEPRHDAL | PMEGYCQHWAL SNGAD
AFYPSFASSYQPVPSYLDVSVVPGE GAHGEPRHDALI PMEGYQHWAL SNSWD
AFYPSFASSYQAVPGYLDVSVVPSI SAHPEPRHDAL T PMEGYQHWAL SNGAD
Al YPSFASSYQTVPGYLDVPVWPAE SAHPESRHEAL FPMDSYCQHWAL SNGAD

SQVYCSKEQSQSAHL VIKSPFPDVWPL QPEVSSY
SQVYCSKEQSQSAHL VIKSPFPDVVPL QPEVSSY
GQVYCSKEQTQSTHL KSPFPDVVPL QPEVNSY
GQVYCSKEQTQSSHL VKSPFPDVVPL QPEGSNY
GQVYCSKEQTQSSHL VKSPFPDVWPL QPEVSSY
EQL YCSKEQTHFNHL WKSQF SDVWPHQAEMNGY

NJ tree rooted to elephant shark (Eshark)

80

73— Lm\C13

Dr\Cl13a

DnNC13b

100 L Hs\C13
Eshark\C13

0.05

Tajima relative rate test — Hoxc13

Eshark
Eshark
Eshark
Eshark
Eshark

Lm Hs 0.005 *x
Lm Drcl3a 0.248
Lm Drcl13b 0.00006 *x
Hs Drcl3a 0.039 *
Hs Drcl13b 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

Lm D1 IWNTFI EYl SSGEI LAFSSKFYADHRPASL QL YSGENHCVGSLPI G

Hf \ D1 IMNSYLEYI PSADI LTFSPKFCSNSPPVSL QQCSGECRYAASEPGG

Hs\ D1 MBSYLEYVSCSSVL SLAPKFCSDARPVAL QPAFGDGAFVSCLPLA

MM D1 VBSYLEYVSCAAVL AFAPKFCADARPVAL QPAFGDGAFVSCLPLA

Lm D1 LHSPTHHYLHHQAPGSLEAFYEYNSPESNFI AQGSSD

Hf \ D1 NPSPSHHHL HQSVPAAL EL SYDSSPSDI NLLPQSNLD

Hs\ D1 AARPSARPSVPPAQCTLEGAYEPGAADYG-LGSGPAD

MM D1 TARPTAQSPVPQAPCTLEGAYERGAAEYG-LGSGPAD

Lm D1 FPL GANHEL DNNEGHAQYANVY SGNESFSFNRQSDYNTFEDHCRRHDTEQYDFY
Hf \ D1 FPYAANQELDDTGGLI PYNTVYSGSASFPL TROHEYNSEQEQYQT YGKEFPNFY
Hs\ D1 FPGVL GRAADDGGSHVHYATVFSGGGSFLL SGVDYAGEPGPFPACLKASADGH
MM D1 FPGAL GRAADEGGAHVHYATVFSGGGSFL L SGQVDFAGEPGPFPACLKEPADGH
Lm D1 PENHQNPSQGT GSYSSPPSTAQATANT FDWWKVKRNPP

Hf \ D1 PGHYQSPSTSQGGYQSPAACKI TTANTFEWWKVKRNPP

Hs\ D1 PGAFQTASPAPGT YPSPASCGL PAAFSTFEWKVKRNAS

Mm D1 PGPFQTVSPAPGACPSPTSSL PAAHSTFEWWKVKRNAP

NJ tree rooted to horn shark (Hf)

HA\D1

Lm\D1

Hs\D1

100 Mm\D1

—
0.1

Tajima relative rate test — Hoxd1

Qutgroup Ingroupl 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



Hoxd3 alignment for relative rate test

Hf \ D3 MOKATYYDNSG FGGYSYQKTNAYSYSSSHQAYPPTSVENDYQSSTCPI QTSSV
Lm D3 MOKTAYYDNSGL FGGYPYTKSDAYGYNSTHQPYSQSATETDYPSSACS! QTSTI
Dr\ D3 MQKATYYDNAGL FGGYSYPKSDSYTYGPTHQGFSSSSI ENDYQSPI CPI QTTSV
Hs\ D3 MQKAAYYENPGL FGGYGYSKTDTYGYSTPHQPYPPSSL DTDYPGSACS| QSSAL
MM D3 MOQKAAYYENPGL FGGYGYSKADTYGYSTPHQPYPPNSL DSDYPSSACS| QSSAL
Hf \ D3 RAPNHKPTDI NGNCVRT SGSQGSAQPPSI NEPQQPPPLPSSPNASNTSTQK
Lm D3 RPPHHKSSDI NGTCVRT SGSQGTCQPPSI SEQQPAPSL PSSPNANSI ATQK
Dr\ D3 RPATHKNGDI NGSCVRPSASQGNSQPES! SEQQQAAPLASSPSPSTNSTQK
Hs\ D3 RAPAHKGAEL NGSCVRPQGGGGGSQPPGL NSEQQPPQPPPPPTLPPSSPTN
MM D3 RAPAHKGAEL NGSCVRPQGGGGGNQPPGL NEQQPPQPPPPPPTLPPSSPTN
Hf \ D3 RTKSI PNSSSPAATLTKQ FPWWKESRQNAKQKNNCTVA

Lm D3 KNKPVSNSSTPTATI SKQ FPWVKESRQNAKQKNNCTAT

Dr\ D3 KKSPSSNGSTATPVI SKQ FPWWKETRQNAKQKTNCPAA

Hs\ D3 AKKPKGGPNSSSATI SKQ FPVWWKESRQNSKQKNSCATA

Mm D3 AKKTKGGLSSSSSTI SKQ FPWWKESRQNSKQKNSCATS

NJ tree rooted to horn shark (Hf)

62 Lm\D3
Dr\D3a
Hs\D3
100 —— MmM\D3
HAD3
—
0.05
Tajima relative rate test — Hoxd3
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.007 *k
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 MBSYMYNSKYVDPKFPPCEEYSQNNY! AEQSTDYYSP
Dr\ D4a MBSYMYNSKYVDPKFPPCEEYSQNSYI PEQSPGYYSP
Hf \ D4 MBSYLMNTKYVDPKFPPCEEYSQNNY! PDHCSEYYSQ
Hs\ D4 MBSYMVNSKYVDPKFPPCEEYL QGGYL GEQGADYYGG
MM D4 MBSYMVNSKYVDPKFPPCEEYL QGGYL GEQGADYYGS
Lm D4 SEDTDFQLQG FPRSNYSEQTYGCGNVQDSTEQPRGHVQEQSGPQSHFPVQQEHCSP
Dr\ D4a SQDTDFQHPG YSRSNYSEQPYSCSTVQGSSVQPRGHVQDQASTPSPFPAQTEQCPA
Hf \ D4 SQDSDFQHQG YPRSNY SGQSYNCSNARGSPVQORGHVQAQPAPQNHL TGQGEPVAP
Hs\ D4 AQGADFQPPGL YPRPDFGEQPFGSGPGPGSAL PARGHGQEPGGPGGHYAAPGEPCPA
MM D4 AQGADFQPSGL YPRPDFGEQPFGGGPGPGSAL PARGHGQEPSGPGSHYGAPGEPCPA
Lm D4 Pl PTSRSCNQQONKNQSGTVSKQPA! VYPWWKKVHVNS
Dr\ Dda Q SGSRTCGQQONKTONG! PTKQPAVWYPWWVKKVHVTT
Hf \ D4 QVSI GRPCSQQHNKNQNGTATKQPAVVYPWVKKI HVNT
Hs\ D4 PLPGARAYSQSDPQPPSGT AL KQPAVWYPWWVKKVHVNS
MM D4 PLPGARACSQT GPQPPPGT AL KQPAVVYPWWKKVHVNS

NJ tree rooted to horn shark (Hf)

73 L—— Mm\D4
Lm\D4
Dr\D4a
HAD4
—
0.05
Tajima relative rate test — Hoxd4
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.001 **
Hf Lm Dr 0.683
Hf Hs Dr 0.001 **

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
NJ tree rooted to horn shark (Hf)

Hf D8 MSSYFVNPFYSKYKPGEAL SPTYYDCRFPQDVTSRHAVWYSSGASFQHPAQQDFY
LnD8 MSSYFVNPFYSKYKSCEAI NTNYYDCQFSQDLNNRHSVI YSNGTSFOQHPTQQELC
MTD8 MSSYFVNPLYSKYKAGEAI NPTYYDCHFAPEVSGRHAL QYNSAAGFPHAHPQDYF
HsD8 MSSYFVNPLYSKYKAGEAI NPTYYDCHFAPEVGGRHAL QYNSAAGFPHAPPQEYF

Hf D8 AVVYSSGASFCOHPAQQDFYHHGT SAL PNTGFQONPG TCHGDPSKFYGYDNLOQR
LnD8 SVI YSNGT SFOHPTQQEL CHQGASVCSNMGYQONHG TCRGEPSKFYGYDNLQR
MTD8 ALQYNSAAG-PHAHPQDYFHAGSPTAAYQAAPPPPG ACHGEPAKFYGYDNLQR
HsD8 ALQYNSAAG-PHAPPQEYFHPGSPAAAYQAAPPPPG ACHGEPAKFYGYDNLOQR

Hf D8 QQI FTTQQEADLVQYPDCKSSSSI GEENQNSSPTQVFPWYRPQAPG
LnD8 QLSFTTQREADLVEYPDCKSSNG VEEQET SSPSQVFPWVRSQAL g
MD8 QPI FTTQQEAEL VQYPDCKSSSG GEDNQSSSPSQVFPVWRPQAPG
HsD8 QPI FTTQQEAELVQYPDCKSSSG GEDNQSSSPSQVFPVWRPQAPG

HfD8

MmD8

100

—— HsD8

LmD8

W —
0.05

Tajima relative rate test — Hoxd8

Qutgroup Ingroupl Ingroup?2 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 MSTSGTLSNYYVDSLI GLEPEEI YGARFAQGTHCTTSRPSSVADDL TSCSFAP
Hf \ D9 MSTGGTI HNYYVDSLI GQETEDL YAARYAQGSHSTASRPSGVADDFSSCSFTS
Dr\ D9\ new MBTSSALSSYYVDTI MGHEAEDVYGARY! QGSHTAPARPSGVWEDFSSCSFAP

Hs\ D9 MBSSGTLSNYYVDSLI GHEGDEVFAARFGPPGPGAQGRPAGVADEFASCSFAP

MM D9 MBSSGTLSNYYVDSLI GHEGDEVFAARFGPPGPGT QGRPAGVADEFASCSFAP

Lm D9 KSALFSTSWSSI HPQTSAAMIG YHPYNMHQTHLADNRYVHSW DPI SSSVSFPSFH
Hf \ D9 KSTAFSNPWSPVHPQSSAAVAG YHPYMHQSHL ADTRYVRSW. EPL SSSVSFPGFH
Dr\ D9\ new KSAVFPASWSSVHQPSTAAVSG YHPYVHQTHL SDNRYVRSW EPVANHI SLTGFH
Hs\ D9 RSAVFSASWSAVQPPAAAANBGL YHPYVPPPPL APGRYVRSWVEPL PGPSPGPSGP
MM D9 KSSVFSASWSAVQPPAAATMVEGL YHPYVSPPPL APGRYVRSWVEPL PGPVPSPGGP
Lm D9 HNGRHYG KPETLTSKRTECSSSEVQAL SLTEYTSNTFSETRDKPSSDNCSGDH
Hf \ D9 PNGRHYG KPETL SSKRTECSSYEL QTL SLPEFTOGSYPECREKL PKEL TSSET
Dr\ D9\ new SNSRHSGTKTESL PPKRTESAAFETETPSVPEFSLNAVSESAYKATEERVGSDN
Hs\ D9 ANGRHYG KPETSSSKRTECSVAESQGSSGPEFSCNSFL QEKAAGSSEPCSDHP
MM D9 ANGRHYG KPETSSSKRTECSAAESQGSGGPEFPCNSFLRDKAAGSSEPCSDHP
Lm D9 SMNSEL KEEKPKQL DPDNPAAI L

Hf \ D9 TSNSEHKEEKQQQLDPNHPAI NW

Dr \ D9\ new SSHGEPKDEKQQQL DPSNPAANW

Hs\ D9 | PGCSL KEEEQQQL DPNNPAANW

MM D9 SPGCSLKEEEPQQL DPNNPAANW

NJ tree rooted to horn shark (Hf)

100 Hs\D9
67 Mm\D9
Dr\D9\new
Lm\D9
HAD9
—
0.05
Outgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0.003 *x
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 VBFPNSSPAANTFLVDSL| SACRSDFYSSSSMYMPPSADMGTYGMQT CGLLPSLAKR
Mm D10 VBFPNSSPAANTFLVDSL| SACRSDFYSSSSMYMPPSADMGTYGMOQT CGLL PSLAKR

Hf \ D10 MBCPNSSPATNSFLVDSL| SACRGDFYSTSSMYMPSSTDMGTYGMOQT CGLLPTMIKR
Lm D10 VBFPNSSSATNTFLVDSLI SACRSDL YSNGSMYMPSNTDMGNYGMOQTCGLL PTLAKR
Dr\ D10a VBFPNSSPAANTFLVDSL| GACRTDFYSSSNMYMPATAEMGNYGMOQT CGLL PALGKR
Hs\ D10 EVNHQNVGVNVHY! PQVDSWIDPNRSCRI EQPVTQVPTCSFTTNI KEESNCCMYSD

Mm D10 EVNHQNVGVNVHY! PQVDSWIDPNRSCRI EQPVTQVPTCSFTANI KEESNCOMYSD

Hf \ D10 EVNHQNVBI SVHYL SQVDGWADPSRPCRI EQPVTQVPTCSFPASVKEESTCCOMYSD

Lm D10 EL NHQNVGVNAHHF SQVDSWADPTRSCRI DQSI SQTPTCSFNNNI KEETNCCVFSD

Dr\ D10a EVNHQNVDMTVHY! PQTDTWADPSRSCRL EQPLNQVSTCTFSQSI KEETNCOMYSD

Hs\ D10 KRNKL| SAEVPSYQRLVPESCPVENPEVPVPGYFRL SQTYATGKTQEYNNSPEGSSTVM.
Mm D10 KRNKL| SAEVPSYQRLVPESCPVENPEVPVPGYFRL SQTYATGKTQEYNNSPEGSSTVM.
Hf \ D10 KRAKLNPTAI PAYPRLVSENCSI ENPEI Pl PGYFRLCQAYPLEKSLDYNYAGE! SSNVIVP
Lm D10 KRGNI NSSEI PCYHRFVPESRSSDNPE! PVPGYFRL SQTYATAKTQEYSNAEENSSNTMM
Dr\ D10a KRAKVSSSEI PAYSSLI PESCSVDSPE! PVPGYFRL SQTYATAKNPDYDNETVSPNTTLM
Hs\ D10 QLNRGAAKPQL SAQL QVEKKMNEPQEPTKVSQVESPEAKGGL PERSCLAEVSVS

Mm D10 QLNRAAAKPEL SAQL QVEKKMNESQEPTKVSQVESPEAKGGL PERSCLAEVSVS

Hf \ D10 QSNGLI SKLQVSSQPPVERKI NEKQESTKG YVESPEPKPRLLEVSATAEGAAT

Lm D10 QLNRVNSKPHI PPEPQLEKKI SENQETQNI SPVESPEL TSAL QDRNRSTNVSAS

Dr\ D10a QLNRATPKAQSTPFVEVEKKL AHDRDTRSSSPAQSPEPKVSTLEKNCSTEASVS

Hs\ D10 SPEVQEKESK

MM D10 SPEVQEKESK

Hf \ D10 SSEL SDNETK

Lm D10 SPEI KEKEGK

Dr\ D10a SPEL PHREGK

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
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Lm Hs 0.017 *
Hf Lm Dr 0.354
Hf Hs Dr 0 *x

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 MYLPYYVSRSDFPSVSSFL PQTTSCOMIFPYSSNLAQVQPRRDVSFRDYGL EHTKWOQYR
Hf \ D11 MYLPYYVSAPDFSSVSTFLPPTTSCQMIFPYSSNLAQVQPVREL SFRDYGL EHTKWHYR
Dr\Dlla MYLPYYVSTPDFSSVSSFLPQTTSCQVNFPYSSNI AQVQPVREVTFRDYGL DHSKWHYR
Hs\ D11 MYL PYYVAPSDFASKPSFL SQPSSCQMIFPYSSNLAHVQPVREVAFRDYGL ERAKWPYR
MM D11 MYL PYYVAPSDFASKPSFL SQPSSCQMIFPYSSNLAHVQPVREVAFRDYGL ERAKWPYR
Lm D11 EEVVHRDL VQQATRTDM. FKNDSVYGHHGSSNTPGNMYATVGRNG! LPQGFD

Hf \ D11 EEI MHRDY! QPPTRTGM.FKNDTVYSQRGSSNPSCNFYTTVGRNG LPQGFD
Dr\Dlla EEI MHRDLLQSTNRAEM FKNDSMYSHHAGTNSSCSFFTNVGRNGVLPQGFD

Hs\ D11 EAAMQREL L PPAGRPDVL FKAEPVCAAHGPAGAASNFYSAVGRNG! LPQGFD

Mm D11 EAAMQRDL L PPAGRPDVL FKAEPVCGAHGPAAAASNFYSAVGRNG! LPQGFD

Lm D11 QFFDTEI ESHEQSSKTHMTEKTLFKCQNNASCI KL SSDRKANE

Hf \ D11 QFFETAYG SDSSNYEQLTEKSVSTCQSI TASEKVSSGQEATE

Dr\Dlla QFFETANSEKPNPEQSKQKPDT SVPGDAACNPSTDSAEQTPTD

Hs\ D11 QF YEAAPGPQPEGAADKGDPRT GAGGGGGSPCTKATPGSEAAE

MM D11 QF YEAAPGPQPEGAADKGDPKPGAGGGGGSPCAKATPGPEAAE

Lm D11 NSTDL PSDKVVAEKHSNS

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\Dl1la
P
0.1
Tajima relative rate test — Hoxd11
Qutgroup Ingroupl Ingroup?2 P-value Significance
Hf Hs Lm 0 *x
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 MCERNL LNSGYVSSL LNFHSPDSFYFPSLRGNGTQLAGLPQ SYPRRSLPWISSS
Hf \ D12 MCEHNL L NSGYVGSL LNFTSPEPFYFANLRPNGTQLATL PALSYTRRSL PWISSP
Dr\ D12a MCEHNL L SSGYVAPL LNFHSPDSL YL QNL RGNGVHL SGL PQVBYSRRSL PWSSNS
Hs\ D12 MCERSL YRAGYVGSL LNL QSPDSFYFSNL RPNGGQLAAL PPl SYPRGAL PWATPA
MM D12 MCERSL YRAGYVGSL LNL QSPDSFYFSNLRANGSQLAAL PPl SYPRSAL PVATPA
Lm D12 CASPPQSRAFSGYSQAYLTSSVPI NI SSSNNNKESL DEKYYFQDTNSKSDERYR
Hf \ D12 CASPPQSRAFSGYSQSYLSNSVSI SI NRHVSDKAAAGEKYYFQDSSRKVEERCR
Dr\ D12a CTAPAQSRAYSGYSQPFFSNSAAVSASL NTHKKGSL EERYYFQDVSHKSEEPGR
Hs\ D12 SCAPAQATAFGGFSQPYLAGSGPL GL QPPTAKDGPEEQKFYAPEAAAGPEERGR
MM D12 SCTPAQASAFGGFSQPYLTGSGPI GLQSPGAKDGPEDQKFYTPDAPTASEERSR
Lm D12 EHQSFVTDNTAKYDYSNVERVLNSCT SAVSEGVKQPV

Hf \ D12 HNQSYPSDNPAKYEYPNVETELNSNSPTVNDG KQSV

Dr\ Dl12a PNAAYASESSASNGL SNL EREL SCVEQPESDASKQSV

Hs\ D12 TRPSFAPEKAAKYDYAGVGRQGAPCAPGFKDDTKGPL

MM D12 TRPPFAPEKGTKYDYAGVGRQGAPCASSFKEDTKGPL

NJ tree rooted to horn shark (Hf)

100 — Hs\d12
56 L Mm\dil2
Lm\d12
Dr\d12a
HA\d12
P
0.1
Tajima relative rate test — Hoxd12
Qutgroup Ingroupl Ingroup?2 P-value Significance

Hf Hs Lm 0 *x
Hf Lm Dr 0.007 *x
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
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