ANTP class

HOXL subclass

Cdx

Evx

Gbx

Gsx

Hox1

Hox2

Hox3

Hox4

Hox5

Consensus

Hs
Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Hs
Sm

Hs
Hs
Hs
Hs
Dm

Hs
Hs
Hs
Dm

CDX1
CDX2
CDX4
cad

EVX1
EVX2
eve

GBX1
GBX2

unpg

GSX1
GSX2
ind

HOXA1
HOXB1
HOXD1
lab

HOXA2
HOXB2

pb

HOXA3
HOXB3
HOXD3
Hox3b

HOXA4
HOXB4
HOXC4
HOXD4
Dfd

HOXA5
HOXB5
HOXC5
Scr

10 20 30 40 50 60

SRR EEREY PEEE] EEEE) EERE FRERY ERPE] FRERY FEEE) BEERY PR PR |
KRRKRTTFTKEQLLELEKEFAKNPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE

KDKYRVVYTDHORLEMEKEFHYSRY I'TIRRKAELAATLGLSERQVK IIIFONRINAINERK IN
KEKYRVVYTDHORLEMEKEFHCNRY I TIQRKSELAVNLGLSERQVK IJFEONRINAINERKM I

KDKYRVVYTDHORLEMEKEFHYSRY I'TIRRKSELAANLGLTERQVK IIFONRINAINERKVN
KDKYRVVYTDHSRLEMEKEYCTSRY I TIRRKSELAQTLSLSERQVK I{JJHONRIFAINERKON

SKRIRTAFT [BEREFSHNAYLSRLRRIEIANRLRLSEKQVKI QKKGG

MRRYRTAFTRE[® 1 ARIBEKEFYRENYVSRPRRCELAAALNLPETT I KV[IFOINRIIMNDKRQR
VRRYRTAFTRES I ARIBEKEFYRENYVSRPRRCELAAALNLPETT I KVIJjFOINREMINDKRQR
VRRYRTAFTRDELGREEKEFYKENYVSRPRRCELAAQLNLPEST IKVJFOINREMNEDKRQR
SRRRRTAFTSEWL L EMEKEFHCKKYLSLTERSQ I AHALKLSEVQVK HIFHOINRINAINWKR I K
NRRRRTAFTSE{L L EMEKEFHCKKYLSLTERSQ I AHALKLSEVQVK IJFHSINRINAINWKRVK
SRRRRTAFTSE{SL LESEREFHAKKYLSLTERSQIATSLKLSEVQVK IjFONRIFANWKRVK

Q

Q

Q

PSGLRTNFTTRLTEMEKEFHFNKYLSRARRVE IAATLELNETQVK IJHO\NRIAMNOKKRE

PNAVRTNFTTKOLTEMEKEFHFNKYLTRARRVE TAASLQLNETQVK IIFONRIIMNOKKRE
SSAIRTNFSTKOL TE[REKEFHFNKYLTRARRIETANCLHLNDTQVK I{JFONRMNOKKRE

NNSGRTNFTNKOL TE[MEKEFHFNRYLTRARRIETANTLQLNETQVK IJFONRRMNEQKKRY

HKRQT

N

N

N

N

N

N
SKRMRTAFTSTELLEMEREFASNMYLSRLRR I EIATYLNLSEKQVK I JFERREVIIHKKEG
GKRMRTAFTSTOLLEMEREFSSNMYLSRLRRIEITATYLNLSEKQVK I JFONREVISHKKEG

STeLLEME EONIR

N

N HKRQT

N

SRRLRTAYTNTELLEMEKEFHFNKYLCRPRRVE I AALLDLTERQVKVIJFENREM

ARRLRTAYTNTO|LLEEKEFHFNKYLCRPRRVE I AALLDLTERQVKVIFONREM

PRRLRTAYTNT@LLEJEKEFHFNKYLCRPRRIE I AASLDL TERQVKVIFONREM
FRNREMEYKKDQ
FONREMUYKKDQ
FONREMUYKKDQ
FONREMANKK 1K

PKRSRTAYTRQEVLEMEKEFHFNRYLTRRRRIE I AHTLCLSERQVK IJHO\NRIIMNWKKDH
PKRSRTAYTRQE,VLEMEKEFHYNRYLTRRRRVE IAHALCLSERQ I K I{jHO\NRINMINWKKDH

HKRQT

SKRARTAYTSASL VE[SEKEFHFNRYLCRPRRVEMANLLNLSERQIKI

SKRVRTAYTS.

SKRARTAYTSASLVEMEKEFHFNRYLCRPRRVEMANLLNLTERQIKI
AOL VE[IEKEFHFNRYLCRPRRVEMANLLNLTERQIKI1

NKRSRTAYTQSOLVE[MEKEFHFNRYLCRPRRVELASMLNLTERQIKI

PKRSRTAYTRQOVLEMEKEFHYNRYLTRRRRIETAHSLCLSERQ I K I{IFONRIIMNWKKDH
PKRSRTAYTRQOVLEMEKEFHFNRYLTRRRRIETAHTLCLSERQ I K IFONRIIMNWKKDH
PKRQRTAYTRH{, I LE[MEKEFHYNRYLTRRRRIETAHTLVLSERQ IK {JJHO)NRFMNYWKKDN

GKRARTAYTRY®TLEMEKEFHFNRYLTRRRRIEIAHALCLSERQIKI
GKRSRTSYTRY{® TLE[SEKEFHFNRYLTRRRRIEIANNLCLNERQIKI
TKRQRTSYTRY[@TLEMEKEFHFNRYLTRRRRIEIAHALCLTERQIKI

FOINREMNMWKKDS

GKRARTAYTRY@®TLEMEKEFHFNRYLTRRRRIEIAHALCLSERQIKI
FOINREMEWKKEH

FOINREMSWKKDN
FONRINMNWKKDN

Accession

NP_001795
NP_001256
NP_005184
NP_476954

NP_001980
NP_001073927
NP_523670

NP_001092304
NP_001476
NP_477146

NP_663632
NP_573574
NP_996087

NP_005513
NP_002135
NP_078777
NP_476613

NP_006726
NP_002136
NP_476669

NP_109377
NP_002137
NP_008829
ABN42908

NP_002132
NP_076920
NP_055435
NP_055436
NP_477201

NP_061975
NP_002138
NP_061826
NP_524248

ML bs

100

100

99

98

98

92

69

n/a

n/a

NJ bs

80

100

100

100

99

100

68

39

28



Hox6-8

Hox9-13

Mnx

Meox

Pdx

Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Dm
Dm
Dm

Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Hs
Dm

Hs
Dm

Hs
Hs
Dm

Hs
Ps

NKL subclass

Barhl

Barx

Bsx

Hs
Hs
Dm
Dm

Hs
Hs

Hs
Dm

HOXA6
HOXB6
HOXC6
HOXA7
HOXB7
HOXB8
HOXC8
HOXD8
Antp
Ubx
Abd-A

HOXA9

HOXB9

HOXC9

HOXD9

HOXA10
HOXC10
HOXD10
HOXA11
HOXC11
HOXD11
HOXC12
HOXD12
HOXA13
HOXB13
HOXC13
HOXD13
Abd-B

MNX1
exex

MEOX1
MEOX2
btn

PDX1
Xlox

BARHL1
BARHL2
B-H1
B-H2

BARX1
BARX2

BSX
bsh

GRRGRQTYTRY{® TLESEKEFHFNRYLTRRRRIEIANALCLTERQIKI
GRRGRQTYTRY{® TLE(SEKEFHYNRYLTRRRRIEIAHALCLTERQIKI
RRRGRQ1YSRY[OTLEMEKEFHFNRYLTRRRRIETANALCLTERQIKI
RKRGRQTYTRY{®TLEMEKEFHFNRYLTRRRRIEITAHALCLTERQIKI
RKRGRQTYTRY[ TLEMEKEFHYNRYLTRRRRIEIAHTLCLTERQIKI
RRRGRQTYSRYTLEMEKEFLFNPYLTRKRRIEVSHALGLTERQVKI
RRSGRQTYSRY{OTLEMEKEFLFNPYLTRKRRIEVSHALGLTERQVKI
RRRGRQTYSRFOTLEMEKEFLFNPYLTRKRRIEVSHALALTERQVKI
RKRGRQTYTRY[TLEMEKEFHFNRYLTRRRRIEIAHALCLTERQIKI
RRRGRQTYTRYTLEMEKEFHTNHYLTRRRRIEMAHALCLTERQIKI1
RRRGRQTYTRFOTLEMEKEFHFNHYLTRRRRIETAHALCLTERQIKI

TRKKRCPYTKH@TLEMEKEFLFNMYLTRDRRYEVARLLNLTERQVKI
SRKKRCPYTKY(®TLE[SEKEFLFNMYLTRDRRHEVARLLNLSERQVKI
TRKKRCPYTKY@TLEMEKEFLFNMYLTRDRRYEVARVLNLTERQVKI
TRKKRCPYTKY[TLEMEKEFLFNMYLTRDRRYEVARILNLTERQVKI
GRKKRCPYTKHO TLEMEKEFLFNMYLTRERRLE I SRSVHLTDRQVKI
GRKKRCPYTKHO TLESEKEFLFNMYLTRERRLE I SKTINLTDRQVKI
GRKKRCPYTKH® TLESEKEFLFNMYLTRERRLE I SKSVNLTDRQVKI
TRKKRCPYTKY[ I RE[BEREFFFSVY INKEKRLQLSRMLNLTDRQVKI
TRKKRCPYSKH@ I RE[BEREFFFNVY INKEKRLQLSRMLNLTDRQVKI
SRKKRCPYTKY(®] I RE[SEREFFFNVY INKEKRLQLSRMLNLTDRQVKI
SRKKRKPYSKL{§L AE[SEGEFLVNEF I TRQRRRELSDRLNLSDQQVKI
ARKKRKPYTKQ, I AE[IENEFLVNEF INRQKRKELSNRLNLSDQQVKI
GRKKRVPYTKVLKEMEREYATNKF I TKDKRRRISATTNLSERQVTI
GRKKRIPYSKGOLREBEREYAANKF I TKDKRRKISAATSLSERQITI
GRKKRVPYTKV{OLKEBEKEYAASKF I TKEKRRRISATTNLSERQVTI
GRKKRVPYTKLGLKEMENEYAINKF INKDKRRR ISAATNLSERQVTI
VRKKRKPYSKHTLEBEKEFLFNAYVSKQKRWELARNLQLTERQVKI

CRRPRTAFTSQUL LE[BEHQFKFNKYLSRPKRFEVATSLMLTETQVK I{JjFONRMNEWKRSK
TRRPRTAFTSQELLEEEKQFKQNKYLSRPKRFEVASGLMLSETQVK I [JFENREMEWKRSK

ARKERTAFTKEGLREMEAEFAHHNYLTRLRRYE IAVNLDLSERQVKVIIIFOINREMNEWKRVK
PRKERTAFTKE[Y I REBEAEFAHHNYLTRLRRYE 1 AVNLDLTERQVKV|JHONRIIMNWKRVK
NRKERTAFSKTOLKQEEAEFCYSNYLTRLRRYE IAVALELTERQVKV[JJFOINRIFMNCKR I K

NKRTRTAYTRAGL LEMEKEFLFNKY I SRPRRVELAVMLNLTERH I K IIFOINRIIMNWKKEE
NKRTRTAYTRAQLL E[BEKEFHFNKY I SRPRRIELAAMLNLTERH I K I{JJHO)NR§MNWKKDE

PRKARTAFTDHELAQEERSFERQKYLSVQDRMELAASLNL TDTQVK T YSRRETIWKRQT
PRKARTAFSDHLNQEERSFERQKYLSVQDRMDLAAALNL TDTQVK T{I YOI RETIRWKRQT
QRKARTAFTDHSLQTMEKSFERQKYLSVQERQELAHKLDLSDCQVK T{IYONRETIRWKRQT
QRKARTAFTDHSLQTMEKSFERQKYLSVQDRMELANKLELSDCQVK TIIYONRETIRWKRQT
GRRSRTVFTELELMGEEKRFEKQKYLSTPDR I DLAESLGLSQLQVK REMEWKK 1V
PRRSRT I FTEL{§L MGIEKKFQKQKYLSTPDRLDLAQSLGLTQLQVK REMEWKKMY

RRKARTVFSDSEL SGIEKRFEIQRYLSTPERVELATALSLSETQVKT[FS\NRIRMNHKKQL
RRKARTVFSDPOLSCREKRFEGQRYLSTPERVELATALGLSETQVK T FONRRMNEHKKQL

NP_076919
NP_061825
NP_004494
NP_008827
NP_004493
NP_076921
NP_073149
NP_062458
NP_996172
NP_536752
NP_476693

NP_689952
NP_076922
NP_008828
NP_055028
NP_061824
NP_059105
NP_002139
NP_005514
NP_055027
NP_067015
NP_776272
NP_067016
NP_000513
NP_006352
NP_059106
NP_000514
NP_650577

NP_005506
NP_648164

NP_004518
NP_005915
NP_732768

NP_000200
AAK77134

NP_064448
NP_064447
NP_523387
NP_523386

NP_067545
NP_003649

NP_001091639
NP_477350

20 39
66 61
90 99
95 100
89 100
95 94

prot/cnid homolog not found

89 100



Dbx

DIx

Emx

En

Hhex

HIx

Lbx

Msx

Nanog

Nk1

Nk2-1

Nk2-2

Nk3

Hs
Hs
Dm

Hs
Hs
Hs
Hs
Hs
Hs
Dm

Hs
Hs
Dm
Dm

Hs
Hs
Dm
Dm

Hs
Dm

Hs
Dm

Hs
Hs
Dm
Dm

Hs
Hs
Dm

Hs

Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Dm

DBX1
DBX2
CG12361

DLX1
DLX2
DLX3
DLX4
DLX5
DLX6
DIl

EMX1
EMX2
ems
E5

EN1
EN2
en

inv

HHEX
CG7056

HLX
H2.0

LBX1
LBX2
Ibe
1bl

MSX1
MSX2
Dr

NANOG

NKX1-1
NKX1-2
slou

NKX2-1
NKX2-4
scro

NKX2-2
NKX2-8
vnd

NKX3-1
NKX3-2
bap

GMLRRAVFSDV{ORKABEKMFQKQKY I SKPDRKKLAAKLGLKDSQVKI
GILRRAVFSEDORKAEKMFQKQKY I SKTDRKKLAINLGLKESQVKI
G

FOINREMNEWRNSK
FOINREMEWRNSK
FOINREMFEWRNSK
FKKLM
FKKMW
FKKLY
'YKKLL
1KKIM

FKKLL
YKKMM

GMMRRAVFSDSORKGEEKRFQQQKY I SKPDRKKLAERLGLKDSQVKI

IRKPRT 1 YSSLELQANRRFQQTQYLALPERAELAASLGLTQTQVKI
VRKPRT1YSSFOLAANORRFQKTQYLALPERAELAASLGLTQTQVK I
VRKPRT1YSSYSLAANORRFQKAQYLALPERAELAAQLGLTQTQVK I
LRKPRT1YSSLELQHANQRFQHTQYLALPERAQLAAQLGLTQTQVKI
VRKPRT1YSSFSLAANORRFQKTQYLALPERAELAASLGLTQTQVK I
IRKPRT1YSSLLQAINHRFQQTQYLALPERAELAASLGLTQTQVKI
MRKPRT 1 YSSLILQQINRRFQRTQYLALPERAELAASLGLTQTQVKI
YKRQK
FKRQK
HKRMQ
HKRMQ

PKRIRTAFSPSL L RIMBEHAFEKNHYVVGAERKQLAHSLSLTETQVK
PKRIRTAFSPSL L KIBEHAFESNQYVVGAERKALAQNLNLSETQVK
PKRVRTAFSPT{LLKREHAFEGNHYVVGAERKQLAQGLSLTETQVK

PKRIRTAFSPSOLLR ERAFEKNHYVVGAERKQLAGSLSLSETQVK%@

DKRPRTAFTAE L QRIMKAEFQANRY I TEQRRQTLAQELSLNESQ I K JFOIWKINAIN T KKAT
DKRPRTAFTAESLQRMKAEFQTNRYLTEQRRQSLAQELSLNESQ I K {JFSIKINAINT KKAT
EKRPRTAFSSE[OL ARIBKREFNENRYLTERRRQQLSSELGLNEAQ I K {IFOINKINAINI KKST
DKRPRTAFSGT{QLARBKHEFNENRYLTEKRRQQLSGELGLNEAQ I K I{JFOINKINANL KKSS

RKGGQVRFSNDE T I ElBEKKFETQKYLSPPERKRLAKMLQLSERQVKT[FSNRINAINWRRLK
RKGGQIRFTSQETKNREARFASSKYLSPEERRHLALQLKLTDRQVKTFONRIFAINWRRAN

RSWSRAVFSNLERKGEKRFE 1 QKYVTKPDRKQLAAMLGL TDAQVK VI FENREMBWRHSK
KRKRSWSRAVFSNLQRKGLE 1QQKY I TKPDRRKLAARLNLTDAQVKV[JFHONRFMNWRHTR

RRKSRTAFTAQEVLEMERRFVFQKYLAPSERDGLATRLGLANAQVVTFENR LKRDV
KRKSRTAFTNH{, I FE[BEKRFLYQKYLSPADRDE I AASLGLSNAQV I TIIFENRINAINOKRD 1
KRKSRTAFTNQ@ I FE[REKRFLYQKYLSPADRDE IAGGLGLSNAQV I TJjFONRIFANL KRDM

NRKPRTPFTTASLLABERKFRQKQYLSIAERAEFSSSLSLTETQVK IJHOINRINAINAKRLQ
NRKPRTPFTTSLLABERKFRQOKQYLSIAERAEFSSSLNLTETQVK IJHSNRINAINAKRLQ
NRKPRTPFTTQELLSEMEKKFREKQYLS IAERAEFSSSLRLTETQVK IJFOINRINAINAKRLQ

KQKTRTVFSSTELCVANDRFQRQKYLSLQQMQELSN I LNLSYKQVK TIIFENQEMESKRWQ

RRKSRTAFTNHiIYEiEKRFLYQKYLSPADRDQIAQQLGLTNAQVI FQNRi LKREL
R

PRRARTAFTYELVABENKFKATRYLSVCERLNLALSLSLTETQVK IJFHSNRINTINWKKQN
PRRARTAFTYEOLVARENKFRATRYLSVCERLNLALSLSLTETQVK IIFONRINTINWKKQN
PRRARTAFTYE[QLVSEMENKFKTTRYLSVCERLNLALSLSLTETQVK IJFONRIXTISWKKQN
RRKRRVLFSQAQ®VYE[BERRFKQQKYLSAPEREHLASMIHLTPTQVK I{jFeH MKRQA
RRKRRVLFSQA®VYEMERRFKQQKYLSAPEREHLASMIHLTPTQVK IJFONH MKRQA
RRKRRVLFTQASVYEMERRFKQQRYLSAPEREHLASL IHLTPTQVK I{{jFOINH CKRQA
KRKRRVLFSKAW®TYEMERRFRQQRYLSAPEREHLASL IRLTPTQVK I{jFeH MKRAR
RKKRRVLFSKAGTLEMERRFRQQRYLSAPEREQLASLLRLTPTQVK IJFONH LKRAR
KRKRRVLFTKAGTYEMERRFRQQRYLSAPEREHLASL IRLTPTQVK I{{jFOINH TKRAQ
QKRSRAAFSHT)V I EfRERKFSHQKYLSAPERAHLAKNLKLTETQVK I{JFONRIYINTKRKQ
KKRSRAAFSHAW®VFEMERRFNHQRYLSGPERADLAASLKLTETQVK IIFONRIXYNTKRRQ
KKRSRAAFSHASVFERERRFAQQRYLSGPERSEMAKSLRLTETQVK IJJFONRXY[NTKRKQ

3

EAW68342
NP_001004329
NP_647677

NP_835221
NP_004396
NP_005211
NP_612138
NP_005212
NP_005213
NP_523857

NP_004088
NP_004089
NP_731868
NP_524825

NP_001417
NP_001418
NP_523700
NP_725055

NP_002720
NP_650938

NP_068777
NP_523488

NP_006553
NP_001009812
NP_524435
NP_524434

NP_002439
NP_002440
NP_477324

NP_079141

XP_931434
XP_372331
NP_476657

NP_001073136
CAH71494
NP_001015473

NP_002500
NP_055175
NP_476786

NP_006158
NP_001180
NP_732637

94

100

92

97

88

n/a

95

98

prot/cnid

100

62

84

79

96

100

100

99

85

n/a

94

100

homolog not found

100

79

62

88



Nk4

NKk5/Hmx

Nk6

Noto

TIx

Vax

Ventx

PRD class

AlXx

Argfx

Arx

Dmbx

Dprx

Hs
Hs
Hs
Pd

Hs
Hs
Hs
Dm

Hs
Hs
Hs
Dm

Hs
Hs
Hs
Hs
Dm

Hs
Hs

Hs

NKX2-3
NKX2-5
NKX2-6
NK4

HMX1
HMX2
HMX3
Hmx

NKX6-1
NKX6-2
NKX6-3
HGTX

NOTO
TLX1
TLX2
TLX3
C15

VAX1
VAX2

VENTX

Consensus

Hs
Hs
Hs
Nv

Hs
Hs
Dm
Dm

Hs
Hv

Hs

ALX1
ALX3
ALX4
CART1

ARGFX
ARX
al
Pph13

DMBX1
manacle

DPRX

RRKPRVLFSQABVYENERRFKQQRYLSAPERDQLASVLKLTSTQVKI
RRKPRVLFSQASVLANERRFKQQRYLSAPEREHLASALQLTSTQVKI
KRKPRVLFSQASVYEERRFKQQRYLSAPEREQLASMLKLTSTQVKI

FONREYHCKROR

RRKPRVLFSQABVFEERRFKQQRYLSAPEREHLASSLKLTSTQVKI
A
A
A FOlNRE YRMKRQR

FRNREYBCKRQR
FONREYHCKROR

KKKTRTVFSRSOVYQMESTFDMKRYLSSSERACLASSLQLTETQVKTFONRIININWKRQL
KKKTRTVFSRSOVFQRESTFDMKRYLSSSERAGLAASLHLTETQVK IIFOINRIININWKRQL
KKKTRTVFSR WKRQL

RKHTRPTFSGQiIFgEEKTFEQTKYLAGPERARLAYSLGMTESQVK%%FQNRR%EWRKKH

KKKTRTVFSRSEVFQEESTFDLKRYLSTAERAGLAASLQLTETQVK IJHSNRIANINWKRHV
AOVFQEESTFDLKRYLSSSERAGLAASLRLTETQVK I|JFONRIZN

KKHSRPTFSGQ@ I FAREKTFEQTKYLAGPERARLAYSLGMTESQVKVIIIFONRINTINWRKRH
KKHTRPTFTGH® I FAREKTFEQTKYLAGPERARLAYSLGMTESQVKVIIFOINRINTINWRKKS
KKHTRPTFSGQ[, I FABEKTFEQTKYLAGPERAKLAYALGMSESQVKV|JHONRXTINWRKRH

QKRVRTMFNLEE|L EEEKVFAKQHNLVGKKRAQLAARLKL TENQVRVIJFRNREVEYQKQQ
RKKPRTSFSRSVLEERRFLRQKYLASAERAALAKALRMTDAQVK TIIFONRETIRWRRQT

RKKPRTSFSRV(0]1 CE[REKRFHRQKYLASAERAALAKSLKMTDAQVKTFOINRINTINWRRQT

KKKPRTSFTRL{S 1 CE[BEKRFHRQKYLASAERAALAKALKMTDAQVKTHSNRINTINWRRQT
RKKPRTSFTR 1{§VAE[REKRFHKQKYLASAERAALARGLKMTDAQVK T FONRNTIWWRRQT

PKRTRTSFTAEQLYRBEMEFQRCQYVVGRERTELARQLNLSETQVKVJFOR QKKDQ
PKRTRTSFTAE{LYRBMEMEFQRCQYVVGRERTELARQLNLSETQVKVJFOIR QKKDQ

APRVRTAFTMEEVRTEEGVFQHHQYLSPLERKRLAREMQLSEVQ I KTIIFENREMEHKRQM

10 20 30 40 50 60

SERRY EERE) PEEEI EEREY FEFERY PEPEY PERRY PERFY PEPR PR PERE PR |
KRRKRTTFTKEQLLELEKEFAKN-PYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE

KRRHRTTFTSL{L EE[MEKV|EOKT-HY[gDVYVREQLALRTELTEARVQ QNRRAKWRKRE
KRRNRTTFSTHSLEEMEKV|ZFOKT-HY|[gDVYAREQLALRTDLTEARVQ QNRRAKWRKRE
KRRNRTTFTSY[OLEEMEKV[EOKT-HY[§DVYAREQLAMRTDLTEARVQ QNRRAKWRKRE
KRRNRTTFTAY[QLEEMERV[§OKT-HY[§DVYTREQLALRCALTEARVQ QNRRAKWRKRE

RHKERTSFTHQEY EEEAL[FSQT-MFEDRNLQEKLALRLDLPESTVKV[ERNRRFKLKKQQ

QRRYRTTFTSY[QLEEMERAFOKT-HY[gDVFTREELAMRLDLTEARVQ QNRRAKWRKRE
QRRYRTTFTSHOLEE[BEKARSRT-HY|[gDVFTREELAMKIGLTEARIQ QNRRAKWRKQE
[BER

QRRYRTTENTL{L QE] QRT-HY|[gDVFFREELAVRIDLTEARVQ QNRRAKWRKQE
QRRSRTAFTAQWELEABEKT[FOKT-HY[gDVVMRERLAMCTNLPEARVQ KNRRAKFRKKQ
HRRVRTAFTHHELTTBERT|FETS-HY|gDVVLRERLASFTGLAESRIQ KNRRAKYRKHQ

SHRKRTMFTKKELEDEN I LENEN-PYENPSLQKEMASK 1D IHPTVLQVI[RKNHRAKLKKAK

NP_660328
NP_004378
XP_070619
ABQ10640

NP_061815
NP_005510
XP_291716
NP_524951

NP_006159
NP_796374
EAW63251

NP_652614

XP_292889
NP_005512
NP_057254
NP_066305
NP_476873

CA114825
NP_036608

NP_055283

Accession

NP_008913
NP_006483
NP_068745
ABB83749

NP_001012677
NP_620689
NP_722629
NP_477330

NP_671725
AAD30998

NP_001012746

n/a

99

100

prot/cnid

98

prot/cnid

prot/cnid

ML bs

n/a

prot/cnid

23

50

prot/cnid

60

100

100

homolog not found

100

homolog not found

homolog not found

NJ bs

79

homolog not found

28

49

homolog not found



Drgx

Dux

Esx

Gsc

Hesx

Hopx

Isx

Leutx

Nobox

otp

otx

Pax2/5/8

Pax3/7

Pax4/6

Phox

Hs
Dm

Hs
Hs
Hs
Hs

Hs

Hs
Hs
Dm

Hs

Hs

Hs

Hs

Hs

Hs

Hs
Dm

Hs
Hs
Hs
Dm

Hs
Hs
Hs

Hs
Hs
Dm
Dm
Dm

Hs
Hs
Dm
Dm
Dm
Dm

Hs
Hs
Dm

DRGX
1P09201

DUXA-1
DUXA-11
DUXB-1
DUXB-11

ESX1

GSC
GSC2
Gsc

HESX1
HOPX
I1SX
LEUTX
MIXL
NOBOX

OTP
otp

0TX1
0TX2
CRX
ocC

PAX2
PAX5
PAX8

PAX3
PAX7
prd
gsb
gsb-n

PAX4
PAX6
ey
eyg
toy
toe

PHOX2A
PHOX2B
PHDP

QRRNRTTFTLQ LE AQT-HYEDVFTREELAMK INLTEARVQVIEONRRAKWRKTE
QRRNRTTFTLQ LE AQT-HY[gDVFTREDLAMK INLTEARVQVEONRRAKWRKAE
HRRCRTKFTEEELKI NQK-PYEGYATKQKLALE INTEESRI1Q IIEONRRARHGFQK
ARRCRTTYSASS|LH MKN-PY[&G I DSREELAKE I GVPESRVQ IN&ONRRSRLLLQR
FWRNR 1QYNQSKD 1lQSWEQHD - PHEDKAAREQLAKE I GVPESN 1 QVIEKNYRVKQRKLD
ARQKQTF I TWTBKNR VQ ERN-PFgD I ATRKKLAEQTGLQESR 1 QMUEOKQRSLYLKKS

KRRRRTAFTQFE|LQEMENFEDES-QY[EDVVARERLAARLNL TEDRVQVIEANRRAKWKRNQ
KRRHRTIFTDEE ﬁE :EQET—KEEDVGTREQLARKVHLREEKVE%KNRRAKWRRQK
TRRHRT I FSEEQLQ VQN-QY|gDVSTRERLAGR IRLREERVEVJ[gKNRRAKWRHQK
KRRHRT I FTEE@QL EQIEAT|gDKT-HY[gDVVLREQLALKVDLKEERVEV{JIFKNRRAKWRKQK
GRRPRTAFTQNE1 EVEENVFRVN-CY[FG I DIREDLAQKLNLEEDRIQIJ[FONRRAKLKRSH
SAETASGPTEDEVE IIEYNFNKVDKHEDSTTLCL I AAEAGLSEEETQKFKQRLAKWRRSE
KRRVRTTFTTEELHEMEK IHFT-HY[EDVH IRSQLAAR I NLPEARVQ I[EONQRAKWRKQE
YRRPRTRFLSKEL TABRELLEKT-MHESLATMGKLASKLQLDLSVVK IIgKNQRAKWKRQQ
QRRKRTSFSAESLQLEEL VFRRT-RY[ED IHLRERLAAL TLLPESR I QV[ONRRAKSRRQS
RKKTRTLYRSDEJLEE[EK I[FQED-HY[EDSDKRRE IAQTVGVTPQR IMVIEQNRRAKWRKME

QNRRAKWKKRK

QKRHRTRFTP LNELERSFAKT—H DIFMREELALRIGLTESRVQ
QNRRAKWKKRK

QKRHRTRFTP LNE ERC [ESKT-HY[gD 1 FMREETAMRIGLTESRVQ

QRRERTTFTRSOLDVIBEALIFAKT -RY[gD I FMREEVALKINLPESRVQ KNRRAKCRQQQ
QRRERTTFTRAWLDVIBEALIFAKT -RY|gD I FMREEVALKINLPESRVQ KNRRAKCRQQQ
QRRERTTFTRSELEEMEALIFAKT-QY[§DVYAREEVALKINLPESRVQ KNRRAKCRQQR

QRRERTTFTRAGLDVBEAL[§GKT-RY|[gD I FMREEVALKINLPESRVQ KNRRAKCRQQL

KHLRADTFTQQ DRVEERP-SYRDVFQASE -~~~ =~ o mm e
KQMRGDLFTQQ DRVFERQ-HYSDIFTTTE—=———— = m oo mmm e
KHLRTDAFSQHHLE PIEECP[§ RQ-HYEEAYASPS - - - oo

QRRSRTTFTAE{SL EE[RERAZFERT-HY|[gD 1 YTREELAQRAKLTEARVQ
QRRSRTTFTAE{SL EE[REKAFERT-HY|gD 1 YTREELAQRTKLTEARVQ
QRRCRTTFSASELDEMERAFERT-QY[§D 1 YTREELAQRTNLTEARIQ
QRRSRTTFSND@ I DABER I[FART-QY[gDVYTREELAQSTGLTEARVQ
QRRSRTTFTAE{SL EABERAIFSRT-QY[gDVYTREELAQTTALTEARIQ

SNRRARWRKQA
SNRRARWRKQA
SNRRARLRKQH
SNRRARLRKQL
SNRRARLRKHS

LQRNRTSFTQE[S I EABEKE[ZERT-HY[gDVFARERLAAKIDLPEARIQ SNRRAKWRREE
LQRNRTSFTND(® I DSIREKE[ZERT-HY[gDVFARERLAGK IGLPEARIQ SNRRAKWRREE
FRRNRTTFSPEL EE[REKE[ZRDKS-HY|[gCVSTRERLSSRTSLSEARVQ SNRRAKWRRHQ
LQRNRTSFSNE[S I DS{REKE[FERT -HY[gDVFARERLADKIGLPEARIQ SNRRAKWRREE
FRRNRTTFSPE{L DE[REKE[§DKS-HY[§CVNTREKLAARTALSEARVQ SNRRAKWRRHQ

ONRRAKFRKQE
ONRRAKFRKQE
ONRRAKFRKQE

QRRIRTTFTS LKEMERVIZAET DIYTREELALKIDLTEARVQ
QRRIRTTFTSN LNELEKI LET D1YTREEIASKLHLTEARVQ

GHRNRT I FSPSEAEAREKE[FORG-Q DSVARGKLATATSLPEDTVR%SNRRAKWRRQE

QRRIRTTFTS LKELER AET- HEEDIYTREELALKIDLTEARVQ

5

NP_001073989 90
ABK30908

NP_001012747
NP_001012747
unassigned
unassigned

prot/cnid

NP_703149 prot/cnid
NP_776248 74
NP_005306

NP_476949

NP_003856 prot/cnid

NP_115884 prot/cnid

NP_001008494 prot/cnid

XP_001129035 prot/cnid

NP_114150 prot/cnid

060393 prot/cnid
NP_115485 100
NP_523799

NP_055377 91
NP_068374
NP_000545
NP_511091

NP_003981
NP_057953
NP_003457

NP_852122 78
NP_002575
NP_523556
NP_523863
NP_523862

NP_006184 28
NP_001595
NP_524628
NP_524042
NP_524638
NP_524041

NP_005160 75
NP_003915
NP_523834

97

homolog

homolog

7

homolog
homolog
homolog
homolog
homolog
homolog

99

98

79

29

71

not

not

not

not

not

not

not

not

partial homeodomain

found

found

found

found

found

found

found

found



Pitx Hs PITX1 QRRQRTHFTSQELQEMEATEQRN-RYEDMSMREE I AVWTNLTEPRVRVIEKNRRAKWRKRE NP_002644 100 100
Hs PITX2 QRRQRTHFTSQELQEMEAT[ZORN-RY|[gDMSTREE I AVWTNLTEARVRVIIZKNRRAKWRKRE NP_000316
Hs PITX3 QRRQRTHFTSQELQEMEAT[ZORN-RY|[ZgDMSTREE I AVWTNLTEARVRVIIFKNRRAKWRKRE NP_005020
Dm Ptx1 QRRQRTHFTSQELQEMEHT[FSRN-RY[gDMSTREE I AMWTNLTEARVRV{JIFKNRRAKWRKRE NP_733410
Prop Hs PROP1 RRRHRTTFSP LEQL GRN-QY[gD IWARESLARDTGLSEAR I QVIERQNRRAKQRKQE NP_006252 52 n/a
Dm CG32532  RRRHRTTFTQE] LAEL AKS-HY[gD 1 YCREELARTTKLNEAR 1 QVIlI§ONRRAKYRKQE NP_608318
Prrx Hs PRRX1 QRRNRTTFNSSELQAERVFERT -HYEDAFVREDLARRVNL TEARVQVIEQNRRAKFRRNE NP_073207 92 81
Hs PRRX2 QRRNRTTFNSSELQAMERV[FERT -HY|[gDAFVREELARRVNLSEARVQVIIEFONRRAKFRRNE NP_057391
Dm CG9876 PRRNRTTFSSAS|L TAREKV|FERT-HY|gDAFVREELATKVHLSEARVQVFONRRAKFRRNE NP_611756
Rax Hs RAX HRRNRTTFTTYS|LHEMERAGEKS-HYEDVYSREELAGKVNLPEVRVQVIIEQNRRAKWRRQE NP_038463 94 99
Hs RAX2 HRRNRTTFTTY{QLHQEERAFEAS-HY[EDVYSREELAAKVHLPEVRVQVIIEFONRRAKWRRQE NP_116142
Dm Rx HRRNRTTFTTY{SLHEMERAFEKS-HY|gDVYSREELAMKVNLPEVRVQVIFONRRAKWRRQE NP_726006
Rhox Hs RHOXF1 PRTRRTKFTLLEVEEMESVERHT-QYEDVPTRRELAENLGVTEDKVRVIIEKNKRARCRRHQ NP_644811 prot/cnid homolog not found
Hs RHOXF2 QQPNVHAFTPLWL QE[NER I[FQRE-QFgSEFLRRRLARSMNVTELAVQ IJIEENRRAKWRRHQ NP_115887
Hs RHOXF2B  QQPNVHAFTPLSLQE[MEC I[QRE-QFgSEFLRRRLARSMNVTELAVQ IJJFENRRAKWRRHQ NP_001093155
Sebox Hs SEBOX HRRKRTTFSKGEL LEMERAFAAW-PYEN I STHEHLAWVTCLPEAKVQV[EQKRWAK I IKNR NP_001074306 prot/cnid homolog not found
Shox Hs SHOX QRRSRTNFTLESLNEM DET-HY[ZDAFMREELSQRLGLSEARVQVIEQNRRAKCRKQE NP_000442 100 100
Hs SHOX2 QRRSRTNFTLEGLNEN ERL DET-HY|gDAFMREELSQRLGLSEARVQVIJZONRRAKCRKQE NP_006875
Dm IP17602  QRRSRTNFTLDELNEMERL|FEET-HY|gDAFMREELSQRLGLSEARVQVIEFONRRAKCRKHE ABM92832
Tprx Hs TPRX1 QRQERTVYTES QK QKD QY[ENYDQRLNLAEMLSLREQQLQVIZKNRRAKLARER EAWS7514 prot/cnid homolog not found
Hs TPRXL QRQDRTIYNW KEE-QY|gDYDTRQELAEMLNLREYQVQVIJEKNRRAKRSRER unassigned
Uncx Hs UNCX RRRTRTNFTG LEELEK NES-HYEDVFMREALALRLDLVESRVQVIIEQNRRAKWRKKE NP_001073930 90 85
Dm unc-4 RRRSRTNFNS EMERAZSAS-HY[gD | FMREALAMRLDLKESRVAV{IZONRRAKVRKRE NP_573242
Dm OdsH KRRGRTNFNS LR BERV[§QGS-HY[gD I FMREALATKLDLMEGR I AVII§QNRRAKWRKQE NP_523389
Vsx Hs VSX1 KRRHRTVFTAHSL EE[EKARSEA-HYEDVYAREMLAVKTELPEDR I QVEOQNRRAKWRKRE NP_055403 97 100
Hs VSX2 KRRHRTIFTSYS|LEE] EK NEA-HY[gDVYAREMLAMKTELPEDR I QV{JZONRRAKWRKRE NP_878314
Dm CG33980  RRHSRTIFTSYSLE KEA-HY[gDVYAREMLSLKTELPEDR IQV{J§ONRRAKWRKTE NP_001033832
Dm CG4136 RRHGRTIFTSSE|LEE] EK KEA-HY|gDVSARELLSMKTGLAEDR IQV{lYQNRRAKWRKTE NP_572232
LIM class
[ 1 11
10 20 30 40 50 60
SRR FEEE PR EEEE PR EEEN PR EEEN PR EERR EEr B
Consensus KRRKRTTFTKEQLLELEKEFAKNPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE Accession ML bs NJ bs
Isl Hs ISL1 TTRVEYVLNEKELHTLRTCYAANPREDALMKEQEVEMKEESPRY | REIGENKECKDKKRS NP_002193 100 100
Hs 1SL2 TTRV[QIVLNEKELHTLRTCYAANPR{ZDALMKEQEVEMEESPRY | RIIEONKIRCKDKKKS NP_665804
Dm tup PTRV|JJVLNEKELHTLRTCYNANPRZDALMKEQEVEMYSIES P | RIUZOINKIRCKDKKKT NP_476775



Lhx1/5

Lhx2/9

Lhx3/4

Lhx6/8

Lmx

POU class

Hdx

Poul

Pou2

Pou3

Pou4

Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Dm

Hs
Hs
Dm
Dm

LHX1
LHX5
Liml

LHX2
LHX9

ap

LHX3
LHX4
Lim3

LHX6
LHX8
Awh

LMX1A
LMX1B
CG32105
CG4328

Consensus

Hs

Hs
Nv

Hs
Hs
Hs
Dm
Dm

Hs
Hs
Hs
Hs
Dm

Hs
Hs
Hs
Dm

HDX

POU1F1
poul

POU2F1
POU2F2
POU2F3
nub
pdm2

POU3F1
POU3F2
POU3F3
POU3F4
wvl

POU4F1
POU4F2
POU4F3
acj6

RRGPERIT 1 KAKELETLKAAFAATPKETRH I REQEAQETENVEY | ONIESNRESKERRMK
RRGPRYIT 1 KAK@LETLKAAFAATPKETRH I REQEAQEREINMEY | ONIEONRESKERRMK
RRGPRYT 1 KAKSLEVLKTAFNQTPKg TRH I REQEAKEEIPMEY | ONIRONKIESKERRMK
TKRMERISFKHHELRTMKSYFA I NHNEDAKDL K QEAQKIIE ™KL OV NARAK FRRNL
TKRMEIISFKHHELRTMKSYFA I NHNFDAKDLKQAQK eI TK RN L ONIEONARAK FRRNL
TKRMEQISFKHHELRTMKSYFA I NHNgDAKDLKQESQ PREYL OMIEOINARAKWRRMM
AKRPEEIT I TAKSLETLKSAYNTSPKEARHVREQESS ERENOMEY v ONIESNREAKEKRLK
AKRPIT 1 TAKS|LETLKNAYKNSPK{ZARHVREQESSEQEIDMRN v OV RO RRAKEKRLK
NKRPRQIT 1 TAKLETLKTAYNNSPKgARHVREQESQDUEIDMEYY QMR REAKEKRLK
AKRARYISF TAES|LQVMQAQFAQDNNEDAQTLQKEADMIEENSREY | ONIEERCRARHKKHT
AKRARIISFTADSL QVMQAQFAQDNNEDAQTLQKIAERIIENSREY 1 VROV CRARHKKHY
TKRVIITFTEES|LQVLQANFQ I DSNigDGQDLER 1 ASVIIENSKRV TOM RN SRARQKKH1

PKRPEYJ I LTTQERRAFKASFEVSSK[ECRKVRETRAAEKEIRS VY VOWAURONORAKMKKLA
PKRP{§J1 L TSQERKQFKASFDQSPKIZFCRKVREARAKDLEEIRSV[AY V OMAUROINORAKMKK 1 Q

PKRPI I LTTQORRAFKASFEVSSKIZFCRKVRET[RAAELKEIRS V3%V QWIROINOINAKMKKLA
PKRP[4I 1 LNTQORRAFKASFEVSPK[FCRKVRENBAKDLEEIRSL [ 1 VOWAIROINORAKVKK 1 Q

10 20 30 40 50 60
e | PERRY PERE PR PR SEEEY EEEEY EEEEY EEERY EERRY FEPRY FERR |
KRRK----RTTFTKEQLLELEKEFAKNPY - - --PSREEREELAASL GLTERQVKVWFQNRRAKWKKQE

SRKRALQDRETQFSDRDLATEKKYWDNGMTSLGSVCREK I EAVATEANVDCE I VT 1 GNRRRKYRLMG

KRKR————ETTISIAAKD

ERHFGEQNK----PSSQE IMRMEE{ENL EKEV FCWRRQREKRVK
RRKR----[§TTIGLAAKE Able] | FCIY

ENHFMKQTK----PSSPEIVRI RLDKEV RRQREKRVK

RRKK----[§TSITETNVRFAREKSFLANQK----PTSEE I LL IREQEHMEKEV IIFVIIFCYRRQKEKR IN
KRKK----{TSTETN IRLT|REKRFQDNPK----PSSEE I SMIREQIRSMEKEVVVIIFCI\RROKEKRIN
RRKK----[RTSIETT IRGAREKAFLANQK----PTSEE I TQL[RDRIBSMEKEVVRVIIFCINRRQKEKR IN
RRKK----[RTSIETTVRTTREKAFLMNCK----PTSEE I SQLSER[ENMDKEV IJV{lIF CINRRQKEKR IN

ESHFLKCPK----PSAHE I TGLIRDS{EQLEKEV
ESHFLKCPK----PSAQE I TSLIADSEQLEKEV
ESHFLKCPK----PSAQE I TNLIADSIEQLEKEV
ETHFLKCPK----PAAQE I SSLIZDS{EQLEKEV
EQHFHKQPK----PSAQE I TSLIZDS{EQLEKEV

FCWRRQKEKRMT
FCINRRQKEKRMT
FCINRRQKEKRMT
FCWNRRQKEKRMT
FCNRROKEKRMT

KRKK----IRTSIEVSVKG
KRKK----IRTSIEVSVKG
KRKK----[{TSIEVSVKG

RRKK————RTSIETNIRV%EEKSFLENQK————PTSEEITMI‘DQLNMEKEVIR FCIN\RRQKEKR IN
KRKK————RTSIEVSVKG;E

KRKK————iTSIEVGVKG

FCQRQKQKRMK
FCORQKQKRMK
FCNORQKQKRMK
FCORQKQKR IV

KKRK----[{TSITAAPEKRSBEAYFA1QPR----PSSEK1AAIREKEDLKKNV
RKRK----[{TSTAAPEKRSBEAYFA1QPR----PSSEKI1AAIREKEDLKKNV
KKRK----[RTSTAAPEKRS[BEAYFAVQPR----PSGEK 1 AAIQEK[EDLKKNV

0 0 0 U 0

KKRK————iTSIAAPEKRSiEAYFAVQPR————PSSEKIAAI‘E DLKKNV

0 0 0 0

NP_005559
NP_071758
NP_572505

NP_004780
NP_064589
NP_724428

NP_055379
NP_203129
NP_476606

NP_055183
NP_001001933
NP_523907

NP_796372
NP_002307
NP_729801
NP_648567

Accession
NP_653258

NP_000297
ABB86471

NP_002688
NP_002689
NP_055167
NP_476659
NP_523558

NP_002690
NP_005595
NP_006227
NP_000298
NP_523948

NP_006228
NP_004566
NP_002691
NP_524876

96

98

94

58

100

ML bs
prot/cnid

94

83

83

95

89

100

99

54

100

NJ bs
homolog not found

90

79

93

100



Pou5 Hs POUSF1 RKRK————ETSIENRVRGNENLFLQCPK————PTLQQISHIEQQGLEKDV@WF%RRQKGKRSS NP_002692 prot/cnid homolog not found
p F

Hs POU5F2 GKWR---—[®ASRERR IGNSIBEKFFQRCPK----PTPQQ I SH I/AGC{EQLQKDV! RSKMGSRPT NP_694948
Pou6 Hs POU6F1 KRKR----[RITSFTPQAIEAINAYFEKNPL----PTGQE I TE IRKEMNYDREV FCNRRQTLKNTS NP_002693 89 92

Hs POU6BF2 KRKR----[{TSFTPQALE IJEINAHFEKNTH----PSGQEMTE IAEKIENYDREV FCIWKRQALKNT NP_009183

Dm pdm3 KRKR----[{TSFTPQALEL/INAHFERNTH----PSGTE I TGLIAHQEGYEREV I3 I{FCINKRQALKNTV NP_610377
HNF class

1 11 111
10 20 30 40 50 60
SR [N [ [ [ [ e [P (R [ -

Consensus KRRKRTTFTKEQLLELEKEFAKNPYPSREEREELAASLG---—————————————————— LTERQVKVWFQNRRAKWKKQE Accession ML bs NJ bs
Hmbox Hs HMBOX1 REGSHETIIRKECLAVMESYFNENQY[EDEAKIEE 1 ANAN--AV 18K - - —[§GKKLS-DLERNIIS L KININEANGERSE | KRFA NP_078843 prot/cnid homolog not found
Hnfl Hs HNF1A GRRNIMEKIIGPASQQ I LFQAYERQKNESKEEMNETL VEE[MNRAEC 1{§RGVSIHSQAQGLGSNLIYAIE VRYADTNENEE AFzH NP_000536 99 98

Hs HNF1B MRRNEEKINGPASQQ I LYQAYDRQKNEZSKEEREAL VEENRAECLERGV S[gSKAHGLGSNLVYAIEVRVAGNMISAWNRNNNSE AF RO NP_000449

Nv HNF SERNMEKINGPASTNILYQSYEQQRNXSKEEMNSALVE RAECE[®RGVSYNNVEGLGFNLVYAIE SREADMUSANRNNEE T M ABB86496
SINE class

1 11 111
10 20 30 40 50 60
(PR [ U U N [ e N U e e

Consensus KRRKRTTFTKEQLLELEKEFAKNPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE Accession ML bs NJ bs
Six1l/2 Hs SIX1 E=ETS KSRIGVEREWYAHN PN S[ERERREMAE T SNERREOEDINAAE NP_005973 81 100

Hs SIX2 E=ETS KSRISVIEREWNAHN PN SI¥REINRETE T SRR BINAAE NP_058628

Dm so [E=ETSY KS[RSVIERDWSHN PN SIgREISRDEAE T ENWFKNRRQRDRAYAS NP_476733
Six3/6 Hs SIX3 [EEOK THOFNERTRISLEREWLODPNERNES EMAQ T PLEOYY CNEREOLDINAAA NP_005404 100 99

Hs SIX6 [EJ=OK THOENERTIRINLEREWNLQDPA\gNES E[MAQ L% TQVIENWFKNRRQRDRAYAYAY NP_031400

Dm Optix [E=OKTHOENERTINSLEREWN{LQDPAENE T E[MAK, NI% TQVEENWFKNRRQRDRIAYAYA NP_524695

[@)

=
Six4/5 Hs SIX4 E=ETV KSENARKELMKONRMES{gAEINGHIEAK 1 NSIETQVENWFKNRRQRDRINES] NP_059116 90 91
Hs SIX5 SETV RSIFAAIRKACKRGNRAE TIRDEISRRIBATL SLEKONY SIS VNN TGA NP_787071
Dm Six4 E=ETVY KSIRNARKDCHL TNRAH T[RDESK T[RAK PETQVENWFKNRRQRDRLIKS] NP_649256



TALE class

Irx

Meis

Mkx

Pbx

Pknox

Consensus

Hs
Hs
Hs
Hs
Hs
Hs
Dm
Dm
Dm

Hs
Hs
Hs
Dm

Hs
Dm

Hs
Hs
Hs
Hs
Dm

Hs
Hs
Am

Hs
Hs
Hs
Hs
Dm
Dm

IRX1
I1RX2
IRX3
IRX4
IRX5
IRX6
ara

caup
mirr

MEIS1
ME1S2
MEIS3
hth

MKX
CG11617

PBX1
PBX2
PBX3
PBX4
exd

PKNOX1
PKNOX2
Prep

TGIF1
TGIF2
TGIF2LX
TGIF2LY
achi
vis

10 20 30 40 50 60
ST EETE) EEEE) EERE EEREY EEEEY EEERY FERE FEEE BERE BEER B |

KRRKRTTFTKEQLLELEKEFAKN---PYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE

ARRINL KKEN
ARRINL KKEN
ARRINL KKEN
ARRINL KKEN
ARRINL KKEN
ARRINL KKEN
ARRINL KKEN
ARRINL KKEN
ARRINLKKEN

DPGRPKNATRESTSTLKAWLNERRKNPMETKGEMIMLATITKMTLTQVS
DPAYRKNATRDATATLKAWLNERRKNPMETKGEMIMLATITKMTLTQVS
DPSRPKNATRESTSTLKAWLNE[gRKNPAMETKGENIMLAT I TKMTLTQVS
SGTRRKNATRETTSTLKAWLQERRKNPMETKGENIMLATITKMTLTQVS
DPAYRKNATRDATATLKAWLNE[gRKNPMETKGENIMLAT I TKMTLTQVS
GAGRRKNATRETTSTLKAWLNERRKNPMETKGENIMLAT ITKMTLTQVS
LAARRKNATRESTATLKAWLNE[gKKNPETKGE[MIMLAT ITKMTLTQVS
LAARRKNATRESTATLKAWLSERKKNPR4ETKGE[IMLATITKMTLTQVS
NGARRKNATRETTSTLKAWLNE[gKKNPAEFTKGE[(IMLAT I TKMTLTQVS

RQKKRG I FPKVATN IMRAWLFQgL THPMESEEQINKQLAQDTGLT I LQVNNIIE HINARRIN 1 VQPM
RNKKRG I FPKVATN IMRAWLFQ[gL SHPAESEEQINKQLAQDTGLT I LQVNNIZE I\
NQKKRG I FPKVATN I LRAWLFQ[gL THPAESEDQIKQLAQDTGLT I LQVNN{YF I\

RHKKRG I FPKVATN I MRAWL FQIIL THPYESEEQRKQLAQDTGLT I LQVNNE INARRE 1 VOPM
ARRE1VQPM
ARRE T VOPM

KVRHKRQALQDMARPLKQWLYKERDNPNRTKTER I LLALGSQMTLVQVSNIE RELKNTV
SRATKRLFTPD IKRMLKDWL IRRRENP)ESREE[SKQLAAETGLTYTQ ICN[§ RKLKNSE

ARRKRRNFSKQATEVLNEYFY SEILSNPHMESEEANEELAKKCG I TVSQVSNIEGNKE I [HYKKN 1
ARRKRRNFSKQATEILNEYFYSEIL SNPMESEEANEEL AKKCS I TVSQVSNIFGNKIE I [HYKKN 1
ARRKRRNFSKQATEVLNEYFY S[gl NNPMESEEANEEL ARKGGLT I SQVSNUFGN K 1 &Y KKNM

ARRKRRNFNKQATEILNEYFYS[gll. SNPESEEANEEL AKKCG 1 TVSQVSNUZGIKIX IHYKKN 1
ARRKRRNFSKQASE ILNEYFYS[gl SNPRESEEARNEEL ARKCG 1 TVSQVSNUFGNKIR IEYKKN

SKNKRGVLPKHATNVMRSWLFQg | GHPME TEDENKQ FAAQTNLTLLQVNN{UZF IHINARRE 1 LQPM
SKNKRGVLPKHATN IMRSWLFQELMHP& TEDENRQ I AAQTNLTLLQVNNUZ I NARR T LQPM
H YP) FLINAR[

GRQKRGVLPKQATS IMRTWLFE[gLVHPgTEDENRQTASQTNLTLLQVNN 1LQPM

KRKRRGNLPKESVKILRDWLYL[gRYNAMESEQE[ML SLSGQTNLSVLQ I CNIIE IINARRIXL L PDM
KKKRKGNLPAESVK I LRDWMYK[ZRFKAMESEEENOMLSEKTNLSLLQ I SNIIE IINARRIR 1 LPDM
KKKRKGNLPAESVK I LRDWMYKIgRFKAMESEEENOMLSEKTNLSLLR I SN{IE IINARRIR 1 LPDM
LRKRRGNLPKTSVKILKRWLYE[ZRYNANMESDAENFTLSQEANLTVLQVCNLE IVARRIE I LPEM

KRRRRGNLPKESVQ I LRDWLYERRYNAMESEQENAL L SQQTHLSTLQVCNF IINARRIEL L PDM
VA
A
A

LRKRRGNLPKSSVK I LKRWL YE[GRYNANESDAERFTL SQEANL TVLQVCNTg I NAGRE 1 LPEM

Accession

NP_077313
NP_150366
NP_077312
NP_057442
NP_005844
NP_077311
NP_524045
NP_524046
NP_524047

NP_002389
NP_733777
NP_001009813
NP_476578

NP_775847
NP_608502

NP_002576
NP_002577
NP_006186
NP_079521
NP_523360

NP_004562
NP_071345
XP_001120618

NP_733796
NP_068581
NP_620410
NP_631960
NP_725182
NP_523714

ML bs

97

69

n/a

100

97

100

NJ bs

38

93

n/a

100

94

88



CUT class

Consensus
Cux Hs CUX1

Hs CUX2

Dm ct
Onecut Hs ONECUT1

Hs ONECUT2

Hs ONECUT3

Dm onecut

Satb Hs SATB1
Hs SATB2

PROS class

Consensus
Prox Hs PROX1

Hs PROX2
Dm pros

ZF class

Consensus

Adnp Hs ADNP
Hs ADNP2

1 11 111
10 20 30 40 50 60

ST EETE) PR RN EEEEE EEEE] PR EEEE PR EEEE EEEE R
KRRKRTTFTKEQLLELEKEFAK-NPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE Accession
LKKPRVVLAPEEKEARKRAYQQ-KPY[gSPKTIEDLA NIEKTSHV INMEHNYIRSR IRREL NP_853530
I1KKPRVVLAPEEKEABRKAYQL-EPY[SQQT IELLSHEJENIRK TNV I NWFHN Y[RSRMRREM NP_056082
SKKQR\VLFSEEQKEAMRLAFAL-DPY[FNVGT I EFLANERGEATRY 1 TNWFHNHRMRLKQQV NP_524764
PKKPIRLVFTDVQRRTEHA I FKE-NKRIZSKELQ 1T 1 SQOIRGIREL SPV SNFEMNARRRSL DKW NP_004489
QKKSRLVFTDLQRRT{EFAIFKE-NKRESKEMQ I T ISQOIEGEEL TV SNFEMNARRRSLEKW NP_004843
PKKQRLVFTDLQRRT[EIATFKE-NKRIFSKEMQVT I SQ@IRGEE L NIV SNFHEMNAKRRCMNRW NP_001073957
PKKPJLVFTDLQRRT[EQA I FKE-TKR[FSKEMQVT I ARO]RGIRE P TJVGNFgMINARRRSMDKW NP_524842
KTRPRTKISVEALG I[BOSF1QDVGLY[gDEEAIQTLS DIEPKYQI 1 1 KFFONOQRYYLKHHG NP_002962
KPRS[ETKISLEALG I[BOSFIHDVGLY|gDQEAIHTLS DEPKHI ! 1 KFFONQRYHVKHHG NP_056080
1 11 111

10 20 30 40 50 60
SRR EETRY PEPE) PEPR) PEPRY PEPEY PEPEY PEPEY PR EERRY PERRY PR |
KRRKRTTFTKEQLLELEKEFAKNPYPSREEREELAASLGLT---ERQVKVWFQNRRAKWKKQE Accession

GSAM NPIHLKKAKLMFRTRYPSSNY S FNRCITSQEIKWFSNFREFYY I1QM NP_002754
LVHI NPEHLKKAKLMFFETRYPSSNE IHDVOFNRC I TSQW | KWNFSNFREFYY 1QM NP_001073877
MAPTSS WHLEKAKLMFHIYRYPSSH WY FHEDLINFNIOIN TIRQMYKWFSNFREFY'Y 1 QM| NP_731565

10 20 30 40 50 60
EEETY EETEY PR PR EEEE PEEE PSR RS PRSI BRI BRI B

KRRKRTTFTKEQLLELEKEFAKNPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE Accession

GH[EDDRMEARNSIZNT| NISQIREE TRR AASLITILITINSE 1 B HESNKIHKK@VRDC NP_056154
KY[=GREMEEK[NOFEK DM FHINKIR S K L{RSSLH 1 FIFGKRYY 1{EMKAL NP_055728
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ML bs NJ bs
90 n/a
99 96

prot/cnid homolog not found

ML bs NJ bs
100 99
ML bs NJ bs

prot/cnid homolog not found



10 20 30 40 50 60
SEETY EETRY PETEY PP PR P EE) EEEEY EEREY EERRY BERY BERRY BE |

Consensus KRRKRTTFTKEQLLELEKEFAKNPYPS-~———=————— REEREELAASLGLTERQVKVWFQNRRAKWKKQE Accession ML bs NJ bs
Tshz Hs TSHZ1 RKGRQSNWNPQHLL I LQAQFARSLI= IVSDLEPQERNE I SIF TGLSMTT I SHWLANVKY QLR NP_005777 no homeodomain in Dm tsh

Hs TSHZ2 RKGRQSNWNPQHLL ILQAQFASSLIZETE WESDLEPQER 1 SIMFTGLSMTT I SHWLANVKYQLR NP_775756

Hs TSHZ3 RKGRQSNWNPQHLL I LQAQFARSLIS TS T0sDLEPQERYE I SRFTGLSMTT I SHWLANVKYQLRIR NP_065907

1 1 11
10 20 30 40 50 60
S [P e ) e [ e e ) e e .

Consensus KRRKRTT-FTKEQLLELEKEFAKNPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE Accession ML bs NJ bs
Zeb Hs ZEB1 ENLERSQPELENLLEL N NAQESAEEISIIADSYNEELD KMQAGE, IEVQ NP_110378 n/a n/a

Hs ZEB2 EM Ty | N-{x YIRDHME AvSMERNSDEEL QS 1 AYGE OE FYNENEE0RKY NS NP_055610

Dm zfhi KVRVRTA- INEEQQQQNQHYSLINARESRDEFRMUAARLQEDPRVIYQVIlEONNRSRERKMQ NP_733402

1 1 11
10 20 30 40 50 60
[ i [P [P [P [Pl [Pl e (e e .

Consensus KRRKRTTFTKEQLLELEKEFAKNPYPSREEREELAASLGL TERQVKVWFQNRRAKWKKQE Accession ML bs NJ bs
Zfhx Hs ZFHX3-1  NKRPEDRITDDELRVLRQYFD INNSESEEQ I KEMADKSGEPQKY I KHIERNTLFKERQRN NP_008816 99 98

Hs ZFHX4-1  FKRPURITDDELKILRAYFDINNSESEEQ I QEMAEKSGSQKY I KHIERNTL FKERQRN NP_078997

Dm zFh2-1 QKRARIR 1 TDDSLK I LRAHFD I NNSIESEES IMEMSQKANEPMKIVKHIIERIN TL FKERQRN NP_524623

Hs ZFHX2-1  RRFSEKFTEFTQALQSFFETSAYRKDGEVERLASLLGEASREVVVIEQNARQKARKNA NP_207646 97 92

Hs ZFHX3-11 KRSSEMIRFTDYWLRVLQDFFDANAYERKDDEFEQLSNLLNEPTRY I VVIEONARQKARKNY NP_008816

Hs ZFHX4-11 KRSSEMIRFTDYWLRVLQDFFDTNAY&KDDE I EQLSTVLNEPTRY 1 VVIEONARQKARKSY NP_078997

Dm zFh2-11  KRANZIRFTDY[IKVLQEFFENNSYZKDSDLEYLSKLLLESPRYIVVIIEOWARQKQRK Y NP_524623

Hs ZFHX2-11 DKRLEETILPESJLE ILYRWYMQDSNETRKMLDC I SEEVGEKKREVOVIEQNTRARERKGQ NP_207646 91 95

Hs ZFHX3-111 DKRLIMTITPESLE ILYQKYLLDSNETRKMLDH I AHEVGKKRYVOVIEONTRARERKGQ NP_008816

Hs ZFHX4-111 DKRLIMTITPESLE ILYEKYLLDSNETRKMLDH I AREVGEKKRYVOVIEQNTRARERKGQ NP_078997

Dm zFh2-111 NKRLEITILPESLNFLYECYQSESNESRKMLEE I SKKVNEKKRYVQVIIEANSRAKDKKSR NP_524623

Hs ZFHX2-111 QRRYFHQMSSLELKIMKACYEAYRTETMQECEVLGEE I GEPKRY 1 QVIEQNARAKEKKAK NP_207646

Hs ZFHX3-1V  QKRFEEIQMTNLILKVLKSCFNDYRTERTMLECEVLGND I GEPKRYVQVILENARAKEKKSK NP_008816

Hs ZFHX4-1V  HKRFZIIQMSNLLKVLKACFSDYRTIFTMQECEMLGNE I GEPKRYVQVIENARAKEKKFK NP_078997
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Zhx/
Homez

CERS class

Cers

Consensus

Hs
Hs
Hs
Hs

Hs
Hs
Hs

Hs
Hs
Hs

Hs
Hs
Hs
Hs

Hs
Hs
Hs

ZHX1-1
ZHX2-1
ZHX3-1
HOMEZ-1

ZHX1-11
ZHX2-11
ZHX3-11

ZHX1-111
ZHX2-111
ZHX3-111

ZHX1-1V
ZHX2-1V
ZHX3-1V
HOMEZ-11

ZHX1-V
ZHX3-V
HOMEZ-111

Consensus

Hs
Hs
Hs
Hs
Hs
Dm

CERS2
CERS3
CERS4
CERSS
CERS6
Lagl

10 20 30 40 50 60
SRR EEEFT] PEERY FEEEY EEERY FEPEY EEREY FERFY FERR FEEEY EERE FEEES |
KRRKRTT-FTKEQLLELEKEFAKNPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE

LNTTKYN-SALDTNATMINSFNKFPYPTQAELSWLTAASKHPEEH IR IJIIFATQRLKHG ISW
SSIPTYN-AAMDSNSFLKNSFHKFPYPTKAELCYLTVVTKYPEEQLK IJIETAQRLKQG ISW

NSIPTYN-AALDNNPLLLNTYNKFPYPTMSE I TVLSAQAKYTEEQ I K WUESAQRLKHGVSW
WTQAAQT-SELDSNEHLLKTFSYFPYPSLADIALLCLRYGLQMEKVK MAQRLRCGISW

TPASDRK-KTKEQIAHLKASFLQSQFPDDAEVYRL IEVTGLARSE IKK{J[gSDHRYRCQRGI

SFGIRAK-KTKEQLAELKVSYLKNQFPHDSE I IRLMKITGLTKGE I KKIUESDTRYNQRNSK
ASITYKNK-KSHEQLSALKGSFCRNQFPGQSEVEHLTKVTGLSTREVR SDRRYHCRNLK

APQKFKE-KTQGQVKILEDSFLKSSFPTQAELDRLRVETKLSRREID SERRKLRDSME

TPQKFKE-KTAEQLRVLQASFLNSSVLTDEELNRLRAQTKLTRRE I DAlIF TEKKKSKALKE
S
TPTKYKE-RAPEQLRALESSFAQNPLPLDEELDRLRSETKMTRRE IDSI§SERRKKVNAEE

SPSPAIA-KSQEQVHLLRSTFARTQWPTPQEYDQLAAKTGLVRTE I VRIUGKENRCLLKTGT
PGKVSCK-KTAQQRHLLRQLFVQTQWPSNQDYDS IMAQTGLPRPEVVRIUEGDSRYALKNGQ

STGKICK-KTPEQLHMLKSAFVRTQWPSPEEYDKLAKESGLARTD I'VSUFGDTRYAWKNGN
RORKTKR-KTKEQLAILKSFFLQCQWARREDYQKLEQITGLPRPEI 1QUEGDTRYALKHGQ

FPPGLLV-1APGNRELLQDYYMTHKMLYEEDLQNLCDKTQMSSQQVKQUEAEKMGEETRAV

DRGPSLI-KFKTGTAILKDYYLKHKFLNEQDLDELVNKSHMGYEQVREMEAERQRRSELGI
WH
TPPLPIP-PPPPDIQPLERYWAAHQQLRETD IPQLSQASRLSTQQVLDUFDSRLPQPAEVV

10 20 30 40 50 60
SEREY EEETY EEEE FEEEY EREERY FEPEY EERRY FERFY FERR FEEEY FERE FEEES |
KRRKRTTFTKEQLLELEKEFAK-NPYPSREEREELAASLGLTERQVKVWFQNRRAKWKKQE

NIKEKTRLRAPEA
GIKETV-RKVTN TVIEENFFKHSTRQELOTD 1 YGAKKCNL TERQVER{ERSRMNO ERESR
GVRDQTRROVKENATEKHFL TEGHRZKEPQLSLMAAQCGL TLQQTQRIERRARNODREQL
GIEDSGPYQAQRNA I BEKVF 1S 1 TKY[gDKKRLEGSKQLDWNVRK I QC{aaHERNe DK{EP T
N1QANGPQ I AP[NA I [EKVFTA I TKHEDEKRLEGESKQLDWDVRS 1 QRUER NN EKlES T

HFYLTSGKjiKQVEVELLSRQSGLSGRQVERWFRRRRNQDRPSL
GIRSSRPKKAANYP I[MSKTYAKSTRLDKKK-LVPESKQTDMSERE I ER[WRLINRNASDKIEST
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Accession

NP_001017926
NP_055758
NP_055850
NP_065885

NP_001017926
NP_055758
NP_055850

NP_001017926
NP_055758
NP_055850

NP_001017926
NP_055758
NP_055850
NP_065885

NP_001017926
NP_055850
NP_065885

Accession

NP_859530
NP_849164
NP_078828
NP_671723
NP_982288
NP_727075

ML bs

prot/cnid homolog not found

ML bs

87

NJ bs

NJ bs

78



