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Fig. 7) Conservation of Antp-class HDs from diploblasts to bilaterians:

A) Deduced HD sequences of the hydra DIx, Cnot and CnHex genes. Percentages on the right indicate
identity and similarity rates; dashes indicate identical amino acids.

B) For each Antp-class family, a consensus HD sequence was derived where family-specific residues are
written in bold and underlined when conserved from diploblasts to bilaterians. At positions that show
variable residues, numbers corresponding to the different residues are given. When only conservative
substitutions were noted, the most frequent residue is given in lowercase (conservative substitutions
taken into account: E/D, F/Y, I/L/V, K/R, N/Q, S/T). The number of compared sequences is given on the
right. Family residues that are specific to deuterostomes (deut), protostomes (prot), diploblasts (dipl)
and bilaterians (bilat) are indicated when significant.

C) From the alignment of the family consensus sequences, an Antp-class consensus sequence was derived
where the Antp-class specific residues are in bold and the variable positions indicated with a star. Highly
(h) conserved or invariant (i) residues at positions which are common to most HDs classes are labelled
above. The signature residues (bold) common either to the non-Hox or to the Hox/paraHox families are
indicated underneath. The Prd-class specific residues are given for comparison.

D) Complete alignment of the 240 Antp-class sequences used for the phylogenetic analyses. The
sequences were sorted according to their family. For each family, a consensus sequence (cons) and the
specific (spec) residues were deduced. Residues are underlined when conserved from diploblasts to
bilaterians. The phylum and the species codes are given at the end of the alignment.

A
Pr h/ Hex 1~~~| ~~~10 ~~~~| ~~~20 ~~~~| ~~~30 ~~~~| ~~~40 ~~~~| ~~~50 ~~~~| ~~~60
CnHex Hv S. KKCVQVRFSH SQSTELERVF LVQKY! SPYE RKQ SRSLDL SERQ KTWFQ NRRAKWRRLK. A AJ252185
Prh MM K R GG ----N D TV---KK- ET------ P- <-RLAKM Q ----Vesoen -amooooon- .Q 68.3%8.3%
Prh Mi KR GG----NDTl---KK- ET---L--P- --RLAKM Q «-=-Voeouor -amococon- .Q 66.7%8. 3%
Prh R1 K R GG----NDTV---KK- ET---L--P- --RLAKM Q ----Voemuor -omoeoaon- .Q 66.79%8. 3%
Prh G KRGG----NE-Tl---KK- ET---L--P- --RLAKL-Q «-=-Veeour cococmnonn .Q 66.7%8.3%
Not I~~~| ~~~10 ~~~~| ~~~20 ~~~~| ~~~30 ~~~~| ~~~40 ~~~~| ~~~50 ~~~~| ~~~60
Onot_Hv  C. NKRRRTI FTI YQLERLECEF QQQQYLVGHE RRYLAKDLGL NEVQVKVWFQ NRRI KWRKSS. L AJ252184
Not Sp R A--Ve---- QE----- Q- DR--M-S -L---AE-N S S--umuar ocmnmn- Q. 71.79%3. 3%
Xihox XI K L--l--V-=P E------ Koo LK-=-M-T- -VD-ST-N- T-Teeocmnn cocmnmn- Q.L 70% 71.7%
Gotl G K M-V--V--P E------ Q- LK---M-T- -VD-AT-R T-T--v-cn -cocmn-- Q.M 70% 71.7%
Cnot2 Gy K A--Ve---- SD-A--K=- AR--M-T- -CL--SA-H T-Er-vcern —coemnn- Q.L 70% 70%
FIh Br K S-M-S-ND-S--K=- AR--M-S -FL-=SAQ T-A--ecer -ocoemn- Q.L 68.3%8.3%
Distal -1 €SS 1~~~ ~~~10 ~~~~| ~~~20 ~~~~| ~~~30 ~~~~| ~~~40 ~~~~| ~~~50 ~~~~| ~~~60
Dl x_Hv RTI YSS YQLRELNRRF FKTQYLSLPE KAELAETLGL TPTQVKI WFQ NKRSKFKEW. R AJ252183
Dix1 Mn K. IRKP------ L--QA----- QQ---A-- Re-=ASe- -Qoermrmcn —cmemn- KLM K 76. 7982. 1%
DIl Jc K MRKP------ L--QQ---- QR---A-- -=-=- AS--- -Q------- -R--Y-KMM K 75% 82.1%
DI x3 AX K IRKP------ --- AAQ-- QA --A-- R---AQ-- -Q-c-ncmn- - Ro---- KLY.K 75% 82.1%
DIl Dm K MRKP------ L--QQ---- QR-=-A-- R--=AS-- -Q------- -R--Y-KM K 73.29%82.1%
DI x3 Mn K VRKP------ --- AAQ-- QA =--A-- R---AQ-- -Q------- -R--K-KLY.K 73.2%8. 6%
DIl Bf KMKP----T- F--QQ---- QR---A-= R---AQ-- -Q------- -R--Y-KLIMK 71.4%3. 9%
DI x7 Mn K LRKP------ L--QHDQ- Qb---A-- RQ-AQ-- -Quermrmem —omn- Y-KLL. K 69. 69%76. 7%
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B
Non- Hox 1~~~| ~~~ 10 ~~~~| ~~~20 ~~~~| ~~~ 30 ~~~~| ~~~40~~~~| ~~~50 ~~~~| ~~~60
Not cons . 5KRARTi FT5 eQERLESEF43@YWGt E R53LA34L5Lt ESQVKVWIFONRR KWRKQS. L (7)
enx cons PKRI RTAFSP_ SQLL3LE3AFE3NHYWGAE _RKQLA44L 4L TETQVKVWAFQ NRRTKAKR@B. ~ (8)
BarHL cons K 5Rk3RT3FTd  3QL24LE35F33QKYLS223 R53LA53LGL3Q8 QVKTWYQNRR2ZKWKKAT. (7)
prot -.2-KA--A-—D 2--@--2S ER ---- VQ@ -2E--HK---SD2------- --- T---RQT. (4)
deut -.2-RS--V--E L--MG- KR 2K----- IPD -2D--2S---2QL------- --- M - -K2V. (2)
Bsh cons 2. RRKARTVFSD 2Q.2G.E2RF E2QRYLS2PE R2ELA2AL2LSETQVKTWQ NRRVKHKK22. (2)
Dl x cons K 4RKPRTIYSS 3QL34LNRRF ATOYLALPE RAELAA3LGL TQTOVKI WFO NKRSKFKK34.k (8)
Msh cons . NRKPRTPETT 4QLL3LERKF 34KQYLSI AE RAEFSSSL4LTETO\/KI WFQ NRRAKAKRLQ (11)
dipl  .--------- 2 2---2--2-- k222---i2- -2-2223-fr------ (R 2--3-. (3)
pr ot B LR Q--S---- 22" e R R T R R 2----. (2)
deut L ------o--- 2---A----RQ - mmeeeo-- e A---.E (6)
en cons E. EKRPRTAFS3 4QL3RLK6EF 332RYLTE3R RQBL26EL3L NE2Q Kl WFQ NKRAKI KK23. (7)
eve cons . 3RRYRTAFTR EQL4RLEKEF 3RENYVSR?R RCELA33LNL 2ETTI K2ZWFONRRVK3KR2R. (7)
Gox cons K 4RR2RTAFTS EQ.LELEK2F 332KYLS223 R3QI A33L3LSE2QVKI WFQ NRR2KWKR4K. (5)
Hex cons K. RK22QVRFS2 3QT3ELEK2F 22QKYLSP2E RK2L2K3L2L SERQOVKTWFONRRAKWRRLK.  (4)
Lbx cons K 2RKSRTAFTN HQ YELEKRF LYQKYLSPAD RD2I A33LGLTNAQVI TWFQNRRAKLKRD3. E (4)
TIx cons .RKK3RT4AFSR 6QV3ELEKAF 362KYL2S3E R33LA46LK32D3QVK2WFQ NRRBK2KRO4. -E  (8)
NK-2 cons .IRK3BRVLFS3 3Q@B4ELERRF K5CKYLSA4E Re5LA56| 6LT4TQVKI WFQ N3RYK4Kr 56. (15)
di pl r--P-2---2 2-V2--2rr- 22-K----2- 2221 -22L2-T2T-V----- -r---2--Q. (2)
pr ot r--Rv---2 A32------ r32k----P- -EH----13- TPT-V------ H--4--33. (8)
deut R-3-V---Q AW------ KQr----P- -eH--2414-T2T-V----- -2---3--@8. (5)
Hox/ paraHox 1~~~ ~~~10 ~~~~| ~~~ 0 ~~~~| ~~~ 30 ~~~~| ~~~40~~~~ | ~~~50 ~~~~ | ~~~6
PG 1 cons . 3474RTNFT2 KQLTELEKEF HFNKYLTRAR Ri El AASL5L NETQVKI WFQ NRRIVKQ<KR5 (10)
pr ot . 2N4A2- - - - - A I T EE Sl ---83-3---- e e (5)
deut .P354----- T e e T E (5)
cnoxl cons D.45RKR3sF32 32| vELEKEF 2y2KYLt RBR RvE2A53LdLt E4Q Kl WFQ NRRVK3K3E3. (8)
PG 2 cons .2RR.RTAYTN TQLLELEKEF HFNKYLCRPR R3El AA3L DLTERQVKVWFQ NRRVKHKRQT. (6)
Gsx cons . SKRi RTAYTS 3QLLELEKEF 54N3YLSRLR RI 2] A36L3LSEKQVKI WFQ NRRVK3KK34. (12)
Dipl K--<T---Y-- 2------ K-- 33-R----- R o YN N » Y W-DK. K (7)
bilat .---M--F-- T------ R-- 35 M----- “eE--T3-Nem-mmmeeee o H-EG (5)
PG 9 cons 6RKKR3PYTK yQBLELEKEF 45N5YLTR4r R5Ev248L3LTERQVKI WFQ NRRVK5KK74 (12)
prot . 5----K---- --3------- 45-4-1--2K -W--44-3----oomoo oo 4--44, (5)
deut S.3----G--- --T------- LF-ML--d- -4---R-N---mmmmmmm coo- M - 3N. (7)
cnox3 cons . 43RKR23Ys3 5Q 4ELEKEF 4422FL4KER R5eL255L5LsERQJK2V\FQ NRRMK4KK45. (8)
nmox cons K. 3RKERTAFTK 3Q 3ELE2EF 34HNYLTRLR RYEI AV3L4L 3ERQVKVWFQ NRRVKVWKRVK. G (5)
cdx cons T. KDKYRWYTD HORLELEKEF H5SRY!I TI RR K3ELAG64LGLSERQVKI WFQ NRRAKERK65. (9)
cnox4 di pl P. AVMRSRPCFSS HQTRELEKEF LVCQYVTRRR Rl ELAFSLNLSEKQ KTWFQ NRRVKERK(XK. (1)
Lox cons D. NKRTRTAYST 3Q.LELEKEF Hy2KYlI SRPR RvRLA42LNLTE2HI KI WFQ NRRVKV2KA4E. (6)
PG3 cons . 4KRARTAYTS AQLVELEKEF HFNRYLCRPR RI EMA33LNLSERQ Kl WFQ NRRVKYKKdQ K (1 8)
Ftz cons . 2KRTRQTYTR  YQTLELEKEF HFNRYI TRRR R2d| A32L3LsERQ Kl WFQ NRRVK2KKD2. (3)
PG 4 cons . 3KRBRTAYTR 2QvLELEKEF HFNRYLTRRR Rl El AH3L4LsSERQ KI WFQ NRRVKWKKAN. K (110)
pr ot 2--3------ R R LR K e R R (4)
deut B QV-mmmmee oo 2-2- - o (6)
PG5 cons . BKR5RT3YTR 3QTLELEKEF HFNRYLTRRR RI El AHSL4LTERQ KI WFQ NRRI\/KV\KKe3 (9)
pr ot B I e R R R B I R (6)
deut .3--3--2--- Y ------------------------- 2-Cmmmmmm e e 2. (3)
PG 6 cons . TKRARQTYTR 3QTLELEKEF 23NRYLTRRR RI El A35L4Lt ERQ KI WFQ NRRVKVKKe5. (14)
prot e. 3K 4------  2--------- 23-r------  ----- H3-4---cmmmmeee o e3.N (6)
deut Ar-G----- 3 --------- [ R B4-2-- i - E4. (8)
PG 7 cons RKRGRQTYTR  YQTLELEKEF HFNr YLTRRR Rl El AHAL CLTERQ Kl WFQ NRRVKWKKEN. K (1 5)
PG 8 cons r kRGRQTYt R 3QTLELEKEF AFN3YLTRr R RI El AH6L3Lt ERQ KI WFQ NRRVK5KKEY . (8)
pr ot B R R T 5-C---mmmm m e |---5.Q (6)
deut L R-------- Y --------- [ MR 7T i ¢ SR 2---3. (2)
C
1~~~ ~~~10 ~~~~| ~~~20 ~~~~| ~~~30 ~~~~| ~~~40~~~~| ~~~50 ~~~~ | ~~~60
hh. hh.hh. .ih.hhh..h....i..... h.hhh....h...... h||h|h| h. hh. .
ANTP- CLASS *RK*RT*FT*  *QL*ELEK*F ****YLS**E R*ELA**L* LTE* QVUKVWFQ NRR* K* KR* *
KR YS VR R VT R IS S I 1Yy K RK
Non- HOX =  ----=-=---=22 - ---- X o - - - S*_E [ W EE k.
Hox/ paraHox — ---------- ---L----E- --N---TRR -l--------- ER------- --- M-----
PRD- CLASS ~ -----mmmmm mmmmmmoe oo PDi-- -E--------- E-RQ--3---A-----
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D

|Ant p- cl

ass Non-Hox famlies

Not
Cnot - Hv

Not - Sp
Gnot 1- &g
Cnot 2- &g

Fl h- Br

Xel hox- Xl
Xnot - Xl

Cni d. Ech Vert.

I I I I I I
C. NKRRRTI FTI YQ_ERLECEFQ;I;QYLVG—IERRYLAKDLG_NEVQ\/K\N\FQ\IRRI KV\RKSS L AJ252184

R. AKRVRT| FTQEQL ERLEQEFDRQQYMVGSERL YLAAEL NLSESQVKVWEQNRRI KWRKQN. F - AF109903

K. MKRVRTVFKPEQL ERL EQEFL KQOYMVGTERVDLAATLRL TETQVKVWEONRRI KWRKQS. M U20615
K. AKRVRTI FTSDQLARL EKEFARQQYMVGTERCLLASAL HL TEEQVKVWFQNRRI KVWRKQS. L X98049
K. SKRVRTSFTNDQL SRLEKEFARQQYM/GSERFLLASALQL TEAQVKVWFQNRRI KVWRKQS. L L48017
K. LKRI RTVFTPEQL ERLEKEFL KQOYM/GTERVDLASTLNL TETQVKVWFONRRI KWRKQS. L L19566
K. MKRI RTVFTPEQL EKL EKEFLKQQYMVGTERVDLASTLNL TETQVKVWFQNRRI KWRKQS. L 219577

Not cons
Not - spec

. 5KRARTi FT5e QLERLE3EF43Q0YMVGt ER53LA34L5Lt E5QVKVWEONRRI KWRKGS. L( 7)

------ [P R ¢ e WY V/c S TS S

Enx (enpty- splracl e) Oid. Arth. Vert.

Ens-Hys K

Ems-Dm K

Enx1- Hs
Emx1- Mm
Enx2- Br

Emx2- Mm

Enx1- Br

enx cons

enx- spec
Bar H1/ Bar H2
Chox3-Cv K
Ceh30-Ce K
Hmlid-Da K
Bar hl1-Dm K
Bar h2-Dm K.
Bar x1- Mm K
Barx2-Hs K
K

Bar H1L cons
Bar H1 deut
BarHL prot -.

I I I I
RKRHRTAFTPTQ_ LGLENSFERGHYLVGDERRQLAQFLRLTETQN KWWFONRRTKVWKRQR. N Y11836
PKRI RTAFSPSQL LKL EHAFESNQYVVGAERKAL AQNL NL SETQVKVWFONRRTKHKRMQ. Q  P18488

~. PKRI RTAFSPSQL L RL ERAFEKNHYVVGAERKQLAGSL SLSETQVKVWFONRRTKYKRQK. L Q04741
~. PKRI RTAFSPSQL L RL ERAFEKNHYVVGAERKQLAGSL SL SETQVKVWFONRRTKYKRQK. L Q04742
K. PKRI RTAFSPSQLLRL EHAFEKNHYVVGAERKQLAHSL SLTETQVKVWONRRTKFKROK. L D32215
Enx2-Hs K
K

PKRI RTAFSPSQL L RL EHAFEKNHYVVGAERKQL AHSL SL TETQVKVWFONRRTKFKRQK. L Q04743

. PKRI RTAFSPSQL L RLEHAFEKNHYVVGAERKQL AHSL SL TETQVKVWFONRRTKFKRQK. L Q04744
. PKRI RTAFSPSQL L RLERAFEKNHYVVGAERKQLANGL CLTETQVKVWFONRRTKHKRQK. L D32214

PKRI RTAFSPSQLL3LE3AFE3NHYVVGAERKQLA44 L 4L TETQVKVWEONRRTKAKRGB.  ( 8)
Pl A -PS--L----AE-NF-VGA -KQ---smmmmmcacmamman- T----Q

Cnid. Nema. Arth. Vert.

| ~~~10~~~~| ~~~20~~~~| ~~~30~~~~| ~~~40~~~]| |
. CRKPRTVFSDLQLM/LEREFNNRKYL STPQRTNLADRL GLNQTQVKTWYQNRRVKVKKET. F - X64627

. SRKARTI FTDKQLQEL ENTFEKQKYL SVQDRVDLAHRMGL TDTQVKTWONRRTKWKRQA. T Q22909
. QRKARTAFTDHQL QT L EKSFERQKYL SVQERQEL AHKL DL SDCQVKTWQNRRTKWVRQT. A P22544
. ORKARTAFTDHQL QT L EKSFERQKYL SVQERQEL AHKL DL SDCQVKTWYONRRTKWKRQT. A M73259

QRKARTAFTDHQL QTL EKSFERQKYL SVQDRVEL ANKL EL SDCQVKTWYQNRRTKVWKRQT. A V82884

. GRRSRTVFTELQLMELEKRFEKQKYL STPDRI DLAESL GLSQL QVKTWQNRRMKWKKI V. L YO7960

. PRRSRTI FTELQLMALEKKFQKQKYL STPDRLDLAGQSL GL TQL QVKTWONRRMKWKKMY. L AF031924
. 5SRK3RT3FTd3QL 24 E35F33QKYLS22dR53LA53LGL323QVKTWONRR2KVKKAS.  (7)
.2-RS-- V--EL-- MG - KR 2K-- - - - TPD- 2D - 2S---2QL---------- M---2V  (2)

2-KA--A--D2--Q@--2S-ER-- - - - VQe- 2E- - HK- - - SD2- - - == - - - - T---RQT  (4)

Bsh (Brai n- specnfllc honeobox) Nerma. Arth.
1 10

Bsh-Dm R
F31e83-Ce S

Bsh cons 2.
Bsh spec

I I
RRKARTVFSDPQL SGLEKRFEGORYL SPPERVEL ATAL GL SETQVKTWFONRRMKHKKQL. A L06475
RRKARTVFSDQQL QGLERRFESQRYLSTPERI ELANALNL SETQVKTWFONRRVKHKKWV. R U55856

RRKARTVFSDZQ_ZGLEZRFEZQ?YLSZPERQELA2AL2LSETQ\/KTV\FQ\IRRM<HKK22 (2)
R-A-V--D---G--REQR---P-mmu--- N A S MH---.

D x (D stal-1ess) i d. Arth Chor .
1

DI-Hv

Dl-Jc K
DI-Dm K
DI-Bf K
D x3- Ame K
D x1-Mm K
D x7-Mm K
D x3-Mm K

D x cons K
D x spec K

10~~~~| ~~~20~~~~| ~~~30~~~~| ~~~40~~~~| |
. ~~~~RTI YSSYQLRELNRRFFKTQYLSLPEKAELAETLGLTPTQVKI V\FQ\IKRSKFKEW RA AJ252183

MRKPRTI YSSLQLQQLNRRFQRTQYLAL PEKAELAASL GL TQTQVKI WFQNRRSKYKKMM KA AAB32450
MRKPRT! YSSLQLQQLNRRFORTQYLAL PERAEL AASL GL TQTQVKI WFQNRRSKYKKMM KA P20009

MRKPRT! YTSFQLQQLNRRFQRTQYLAL PERAEL AAQL GL TQTQVKI WFQNRRSKYKKLM KQ P53772
I RKPRTI YSSYQLAAL QRRFQKAQYL AL PERAEL AAQL GL TQTQVKI WFQNRRSKFKKLY. KN Q90229
| RKPRTI YSSLQLQALNRRFQQTQYL AL PERAEL AASL GL TQTQVKI WFQNKRSKFKKLM KQ Q64317
LRKPRT! YSSLQLQHL DQRFOHTQYLAL PERAQLAAQL GL TQTQVKI WFQNKRSKYKKLL. KQ P70436
VRKPRTI YSSYQLAAL QRRFQKAQYL AL PERAELAAQL GL TQTQVKI WEQNRRSKFKKLY. KN Q64205

4RKPRTI YSS3Q1 341 NRREQ4 TQYL AL PERAEL AA3L GL TQTQUKI WEQNKRSKFKK34.  ( 8)
—-P—IY-S---- NRQTQ-ALP-R------ G-Qemcmmemnn- SF--L-

Msx (Miscl e- SpeCIfI ¢ homeobox) Pori. Onid. Nerra Arth. Echi. Chor.
0

Prox3-Ef K
Msh-Cv A
Msh-Hv A

Msh-Ce N
Msh-Dm  P.

I I [
DRKPRTPFTSTQ_I ALERKFRQQKYL SVAERAEFAEYL KLTETQVKI WWONRRAKEKRLH. EA L23476
NRKPRTPFSVNQLL TL EQKFKRKQYLSI SERAELSELLRLTETQ KI WFONRRAKQKRSK. EA X64629
NRKPRTPFSVNQLLAL EQKFKRKQYLSI SERSELSVMLRLTETQ KI WFOQNRRAKQKRRT. EA AJ271008

NRKPRTPFSTQQLI SLERKFQSKQYL SI AERAEFSASL QL TETQVKI WFONRRAKSKRLQ. EA Q09604
NRKPRTPFTTQQLL SLEKKFREKQYLSI AERAEFSSSLRL TETQVKI WFONRRAKAKRLQ. EA P13297

. NRKPRTPFTTSQLLALERKFRQKQYL S| AERAEFSASLNLTETQVKI WEQNRRAKAKRLQ. EA AF042653
. MRKPTTPFTTQQLLAL ERKFRERQYL S| AERAEFSSSLNL TETQVKI WEONRRAKSKRLQ EA U61846
. NRKPRTPFTTQQL LAL ERKFRQKQYL S| AERAEFSASLNL TETQVKI WFONRRAKAKRLQ. EA AJ130766
. NRKPRTPFSTSQL L SLERKFROKQYLSI AERAEFSNSLNL TETQVKI WFQNRRAKAKRLQ. EA Q03356

NRKPRTPFTTQQL L SLEKKFREKQYLSI AERAEFSSSLRL TETQVKI WFONRRAKAKRLQ. EA P13297
. NRKPRTPFTTSQLLAL ERKFRQKQYLSI AERAEFSSSLNL TETQVKI WFONRRAKAKRLQ. EA Q03358

. NRKPRTPFTT4QLL 3L ERKF34KQYL S| AERAEFS5SLALTETQVKI WEQNRRAKAKRLQ EA  (11)
R 22---2--2--K222---12--2-2223-1----- I 2--3-. (3)

. Q .
e 2- - A---- (0 Neoommmmme e N (6)
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Engrail ed (en)1

Ceh16- Ce
en- Dm

i nv- Dm

en- Afr
En-Tg

Amphi en- Bf
En- Br

en cons

en spec

Eve

Eve- Acf

Ant heve-Nve

Eve- Sa
Eve- Dm

Evx2- Br

Evx1- Mm
Evx2- Mm

eve cons
eve spec

Gox

F33d114- Ce
Gbx2- Hs
Gox2- Mm
Hmx7- Gg

H xb9- Hs
Gbx cons
Gbx spec

Pr h/ Hex
CnHex- Hv

Pr h- Hs
Pr h- Mm
Prh-G&g
Hex cons
Hex spec

Ladybi rd

Ladybl- Dm
Ladyb2- Dm
Lbx1- Hs
Lbx1- Mm

Lbx cons
Lbx spec

Tl x/ Hox11

Enh3- Em
Pr ox2- Ef
Ceh9- Ce
Hox11- Dm
Hx- St p
Hox11- Hs
Hox11- Mm
Tl x3- &g

Tl x cons
Tl x- speci f

I I I I I I
R TRRYRTAFTREQLSRLEKEFLRENYVSRTRRSELASMLNLSETTI KI WFQNRRVKAKRRR. M

Nema. Arth. Echi.

I I I I
E. EKRPRTAFTGDQLDRLKTEFRESRYL TEKRRQELAHEL GLNESQ KI WFONKRAKLKKST.
. EKRPRTAFSSEQL ARL KREFNENRYL TERRRQQL SSEL GLNEAQ KI WFQNKRAKI KKST.
. DKRPRTAFSGT QL ARL KHEFNENRYL TEKRRQQL SGEL GLNEAQI KI WFONKRAKL KKSS.
EKRPRTAFTAEQL SRLKHEFNENRYL TERRRQDLARELGLHENQ KI WFONNRAKLKKSS.

D
E
D
D. EKRPRTAFSASQLQRLKQEFQQSNYL TEQRRRSLAKEL TLSESQ KI WFQNKRAKI KKAS.
E
E.
E.
E.

P34326
P02836
P05527
Q05640

P09532
ug2487
P31533

(7

OO0 OOO®

. EKRPRTAFTSEQL QRLKKEFQENRYL TEQRRQDLARELKLNESQ! KI WFQNKRAKI KKAA.
DKRPRTAFTAEQL QRL KNEFONNRYL TEQRROAL AQEL GLNESQI KI WFQNKRAKI KKAT.

EKRPRTAFSS4Q_3RLKGEF332RYLTE3RR(§L26EL3LNE2Q KI WFONKRAKI KK23.
- A

®

nid. Arth. Vert.

S36770
Finnerty, 1998

711845
P06602

X99290
P23683
P49749

(7

. TRRYRTAFTREQLKRLEKEFMRENYVSRTRRCELANALNLSETTI KI WFONRRMKSKRRR. M

. | RRYRTAFTREQLARL EKEF YKENYVSRPRRCELASQLNLPESTI KVWFONRRVKDKRQR. M
S. VRRYRTAFTRDQL GRL EKEFYKENYVSRPRRCELAAQLNLPESTI KVWFQNRRVKDKRCR. |

Q VRRYRTAFTREQ GRLEKEFYRENYVSRPRRCELAAALNLPETTI KVWFONRRVKDKRCR. L
Q MRRYRTAFTREQ ARLEKEFYRENYVSRPRRCELAAALNLPETTI KVWFQNRRVKDKRCR. L
Q VRRYRTAFTREQ ARLEKEFYRENYVSRPRRCELAAALNLPETTI KVWFOQNRRVKDKRQOR. L

. 3RRYRTAFTREQL 4RLEKEF3RENYVSR2 RRCELA33LNL2ETTI K2WFONRRVK3KR2R.
.--Y—A—RE---R—-E—REN--RR C----- M—---R

I I I I I I
. KNRRPRTAFSSEQ_VQ_EKQFSDNRYLSRPRRYQ_AQQ_SLSETQI KI V\FQ\IRRM(NKRCP S

. KNRRRRTAFTSEQL L EL EKEFHCKKYL SL TERSQ AHAL KL SEVQVKI WFONRRAKVKRVK. A
. KNRRRRTAFTSEQL L EL EKEFHCKKYL SLTERSQ AHAL KL SEVQVKI WFONRRAKVWKRVK. A
. KSRRRRTAFTSEQL L EL EKEFHCKKYL SL TERSQ AHAL KL SEVQVKI WFONRRAKVKRI K. A
. KCRRPRTAFTSQQL L EL EHQFKFNKYL SRPKRFEVATSL M. TETQVKI WFONRRVKVWKRSK. K

. KARR2RTAFTSEQLLEL EK2F332KYLS223R3Q A33L3LSE2QVKI V\FQ\IRRQKV\KR4K
Kenmmo- A—SE—L K -—K

AF039720

P52951
P48031
P15142
P50219

(5)

I I I I I I
. SKKCVQVRFSHSQSTEL ERVFLVQKY! SPYERKQ SRSLDLSERQ KTWFQNRRAKWRRLK. A

. KRKGGQVRFSNDQTI EL EKKFETQKYL SPPERKRL AKM. QL SERQVKTWFQONRRAKWRRLK. Q

. KRKGGQVRFSNDQTVEL EKKFETQKYL SPPERKRL AKM. QL SERQVKTWFONRRAKWRRLK. Q

. KRKGGOVRFSNEQTI ELEKKFETQKYLSPPERKRLAKL L QL SERQVKTWFONRRAKVWRRLK. Q
KRK22 QVRES23 QT3 ELEK2F22QKYLSP2 ERK2L 2K3L 2 L SERQVKTWEONRRAKWRRL K.
fe QUR < Teemee- QK- -SP-- - Ke--Ke=nmn- R--T------ A-W- LK.

AJ252185

Q3014
P43120
Q05502

(4

I I I I I I
. KKRKSRTAFTNHQ FELEKRFL YOKYL SPADRDEI AASL GLSNAQVI TWFONRRAKQKRDI . E
. KKRKSRTAFTNQQ FELEKRFL YQKYL SPADRDEI AGGL GLSNAQVI TWFONRRAKLKRDM E

. KRRKSRTAFTNHQ YEL EKRFL YQKYL SPADRDQ AQQLGLTNAQVI TWFQNRRAKLKREL. E - P52954
. KRRKSRTAFTNHQ YELEKRFL YQKYL SPADRDQI AQQLGLTNAQVI TWEFONRRAKLKRDL. E - P52955

. K2RKSRTAFTNHQ YELEKRFLYQKYLSPADRD2!I A33LGLTNAQVI TV\FQ\IRRAKLKRD3 E( 4)
AL

Y08821
Y08822

K---S—A—NH—Y----RLYXK---PAD-D- | ----G -NA-- | T------ --
Pori. Nema. Arth. Echi. Vert.
1~~~ ~~~ 10~~~~| ~~~ 20~~~~| ~~~ 30~~~~| ~~~ 40~~~~| ~~~ 50~~~~| ~~~ 60

I I I I I I
R. RKKARTAFSREQVAEL EKKFQDKKYL SSAERGEL AEKL KL SDMQVKTWFQNRRVKYKRQS. EE U97664
~. RKKARTAFSREQVAEL EKKFQNKKYL SSTERGEL AEKL KL SDMQVKTWFQNRRMKYKRQS. EE L10985
RKKART TFSGKQVFEL EKQFEAKKYL SSSDRSEL AKRL DVTETQVKI WFONRRTKVKKI E. ~~ P56407
RKKPRTSFTRI QVAEL EKRFHKQKYL ASAERAAL ARGL KM DAQVKTWFONRRTKWRRQT. AE 7222959
KKKTRTVFSRSQVFQLESTFEVKRYL SSSERAGL AANLHL TETQVKI WFONRRNKVWKROM AA D85079
KKKPRTSFTRLQ CEL EKRFHROKYLASAERAAL AKAL KMTDAQVKTWFONRRTKWRRQT. AE P31314
KKKPRTSFTRLQ CEL EKRFHROKYL ASAERAAL AKAL KMTDAQVKTWFONRRTKWRRQT. AE P43345
RKKPRTSFSRVQ CEL EKRFHRQKYLASAERAAL AKSL KMIDAQVKTWFONRRTKWRRQT. AE AF071875

. RKK3RT4FSR6 QV3EL EK4F36 2KYL 2 S3ER33LA46 LK32 D3 QVK2WEQNRR3K2KRO!. - E( 8)
= Koe-Srmooecmnn- Kowoon-- Tooon-- T-W-Gs. -E
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NK- 2

Pr ox1- Ef
Nk2- Hv

Hbx3- Eg
Dt h2- Gt
Dt hl-&
Ceh22- Ce
Ti n- Dm
Nk2- Dm
Nk4- Dm
Vnd- Dm
Nkx- Ci
Nk21- Bf
Nk25- Mm
Nkx26- Mm
Ttf1-Rn

NK-2 cons
di pl
pr ot
deut

NK- 2 spec

Q phans

Nk- Ls
Bcd- Dm
Hox4- Eg

nid. Plat.

Nema. Arth. Wo. Onor

| | [ | | |
K. KRRPRALFSHACMYELERRFAVCKYLTAHECSKLATVLHLTETCNKIWFCNRRYKSKRQQI
S. RKKPRI LFSQSQVMEL GKKFKDQKYL SASERDQI ANKLNL TPTQVKI WFQNKRYKCKKQT.

S. QBKRRVLFNKFQ SQLEKRLKQ?RYL TAQERQELAHTI GLTPTQVKI WFQNHAYKNVKRLF. H
Q RRKRRI LFSQAQN YEL ERRFKQQKYLSAPEREHLANLI NLTPTQVKI WFQNHRYKCKRSQ. K
K. KRKRRVLFSKKQ LELERHFROKKYLSAPEREHLANL| GLSPTQVKI WFONHRYKNVKRAH. H
K. KRKRRVL FTKAQTYEL ERRFRSQKYL SAPEREALAMQ RLTPTQVKI WEONHRYKTKKSH. T
M KRKPRVLFSQAQVLEL ECRFRLKKYLTGAERE! | AQKLNLSATQVKI WEQNRRYKSKRGD. |
K. KRKRRVL FTKAQT YEL ERRFRQQRYL SAPEREHLASL | RLTPTQVKI WEONHRYKTKRAQ N
M KRKPRVL FSQAQVLEL ECRFRLKKYL TGAERE! | AQKLNLSATQVKI WFONRRYKSKRGD. |
K. KRKRRVL FTKAQT YEL ERRFRQQRYL SAPEREHLASL | RLTPTQVKI WEONHRYKTKRAQ N

T. RRKPRVLFSQAQVFEL ERRFKQQRYL SAPEREHL AQVLKL TSTQVKI WFQNRRYKCKRMR. Q
Q RRKRRVLFSQAQVYEL ERRFKQOKYL SAPEREHLAQLI NLTPTQVKI WEQNHRYKCKRQD. K
R. RRKPRVL FSQAQVYEL ERRFKQORYL SAPERDQLASVL KL TSTQVKI WFONRRYKCKRQR. Q
P. QRKSRVL FSQAQVLAL ERRFKQORYL TAPEREHLASAL QL TSTQVKI WEONRRYKSKSQR. Q
P. RRKRRVL FSQAQVYEL ERRFKQOKYL SAPEREHLASM HL TPTQVKI WFONHRYKVKRQA. K

. I RK3RvLFS33QB4EL ERRFK5Qk YLSA4ERe5LA56] 6L TATQVKI WEQN3RYKAKT 56.
[--P-2---22-V2--2rr-22-K----2-222 -2202-T2T-V----- - r---2-rcp.
K--Rv---2A-32------ r32k----P--EH---13-TPT-V------

KQr----P--eH-241 4-T2T-V--- - - - znsmp

I I I I I
K. PRRARTAFTYEQLVALENKFKTTRYLSVCERLNLALSLNLTETQVKI WFONRRT KWKKQN.
R PRRTRTTFTSSQ AELEQHFLQGRYL TAPRLADL SAKLAL GTAQVKI WFKNRRRRHKI QS. D
. SRRERT! YTPEQLEAMEEVFGVNRYPDVSMREELASRLG NESKI QVWFKNRRAKLRNLE.

Ant p- cl

ass Hox/ paraHox* famlies

PG 1

Pnox3- Pn
Lab- Dm
Hox1-Ls
Lox7- Ht
Lab- Nvi
Hox 1- Bf
Ghoxl ab- &g
Hoxal- Mm
Hoxb1- Mm
Hoxd1- Mm

PG 1 cons
pr ot
deut

PG 1 spec

Chox- 1

Ant p Acf
Ant hox6

Cnox-1
Cnox-5
Cnox-1
Cnox-1
Cnox- 4
Cnox-3

cnoxl cons
cnoxl spec

PG 2

Pb- Al
Pb- Nvi
Pb- Dm
Hox 2- Bf

Hoxa2- Mm
Hoxb2- Hs

PG 2 cons
PG 2 spec

Nerme. Ann. Arth. Chor.

I I I I I
N. NI SVRTNFTTKQL TEL EKEFHFNQYL TRARRI EI ASKMTLSETQ KI WFONRRVMKQKRRQ. K
T. NNSVRTNFTTKQLTEL EKEFHFNRYLTRARRI EI ANTLQLNETQVKI WFONRRMKOKKRY. K
Q PNTGRTNFTNKQLTELEKEFHFNKYLTRARRI ElI AAAL GLNETQVKI WFONRRMKQKKRM K
S. NNLGRTNFTNKQL TELEKEFHFNKYLTRARRI ElI ASTLGLNETQVKI WFONRRMKHKKRL. K
Q PNMGRTNFTNKQLTEL EKEFHFNKYLTRARRI EI AAAL GLNETQVKI WFQNRRVKQKKRM K

G PNNGRTNFTTKQLTEL EKEFHFYKYLTRARRVEI AAALNLNETQVKI WFQNRRVKQKKRE.
Q PNTI RTNFTTKQLTEL EKEFHFNKYLTRARRVEI AATLELNETQVKI WFQNRRVKQKKRE.
Q PNAVRTNFTTKQLTELEKEFHFNKYL TRARRVEI AASL QL NETQVKI WFONRRVKQKKRE.
Q GGLGRTNFTTRQL TELEKEFHFNKYL SRARRVEI AATLELNETQVKI WFONRRVKQKKRE.

P. PSAI RTNFSNKQLTEL EKEFHFNKYLTRARRI EI AANCQLNDTQVKI WFQNRRVKQKKRE.

. 347ARTNFTTKQLTELEKEFHFNKYLTRARRI El AASL5LNETQVKI V\FQ\IRRM(Q(KRS.
.2N42-- - - - 2 .

A ARARRRR

5

. SNKKI?FTFTQ?Q_VIELEKEFHFSKIYLTRTRRI El IASNLDLTETQI Kl WFONRRVKWKREL .

SQKKRFTFTQRQLVELEKEFHFSKYLTRTRRI EI ATTLKLTEMQ KI WFONRRMKVWKGEF. K
LSKKRVCFSQKQ VELEKEFHFNKYLTRARRVEI SHTLDLTEAQ KI WFONRRVKHKREQ. K
| CKKRVCFTQKQ VELEKEFHYNRYLTRARRVEI AQLLKLTEAQ KI WFONRRMKCQKREQ. D
SFRKRCSFGHRKI | ELEREFKYNRYL TRDRRLEFARNL DL SESQ KVWWFQNRRVKQKKEQ. T
AFRKRCSFGHRKI | ELEKEFKYNKYLSRDRRVEFARNLEL SESQ KI WFQNRRVKQKKEQ. T
AFRKRCSFGHSKI | ELEKEFKYNKYLSRDRRVEFARNLELSESQN KI WFONRRMKOQKKEQ. T
AFRKRCSFGHSKI | ELEKEFKYNKYLSRDRRVEFARNLEL SESQ KI WFQNRRVKQKKEQ. T

45RKR35F3232IvELEKEFZyZKYLtR3RRVE2A53LstE4Q KIWFCNRRNK3K3E3
---K---F

U0 pogomom®

I I I I I I
~. PRRLRTAYTNTQLLEL EKEFHFNKYLCRPRRI EI AASL DL TERQVKVWFQNRRVKHKRQS.
N. PRRLRTAYTNTQLLEL EKEFHFNKYLCRPRRI EI AASL DL TERQVKV
L. PRRLRTAYTNTQLLEL EKEFHFNKYLCRPRRI ElI AASL DL TERQVKVWFONRRMKHKRQT. L
S

. SRRLRTVFTNTQLLEL EKEFHYNKYVCKPRRKEI ASYL DL NERQVKI WFONRRVRQKRRD. T
G SRRLRTAYTNTQLLEL EKEFHFNKYLCRPRRVEI AALL DL TERQVKVWFQNRRVKHKRQT. Q
G ARRLRTAYTNTQLLELEKEFHFNKYLCRPRRVEI AAL L DL TERQVKVWFQNRRVKHKRQT. Q

3RRLRTAYTNTCLLELEKEFHFNKYLCRPRR3EIAA3LDLTERCNKVWFCNRRNKHKRQT
e L—A-NT—------- HF-K-- G- P--n - oo - D

L10984
AF012538

P42585
Q00401
Q00400
P41936
P22711
P22808
D33976
P22808

AB012666
AF077840
P42582
P43688
pP23441

(15)
(2)
H--4-R33. (8)
(5)

Y16575
P09081
P55813

L41848
P10105
Y16570
Y10888
AF151663

735142
P31259
P09022
P17919
Q1822

(10)
(5)
(5)

S36771
AF085282
X81455
u41842
X64625
AJ252181
S39067
L22787

(8)

AF071406
AF151664
P31264

735143
P31245
P14652

(6)
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Gsh* / Onox-2 Plac. Onid. Arth Chor .
~~~| ~~~10~~~~ | ~~~20~~~~ | ~~~30~~~~ | ~~~40~~~~ | ~~~50~~~~ | ~~~60
Trox-2 Ta R.TKRIRTAYTSNCLLELEKEFNSSRYLSRLRRIEIANNLNLSEKCNKIWFCNRRVKMKKDN.K AF052038
Ant hox2 Nve R SKRI RTAYTSMQLLELEKEFSQNRYLSRLRRI Q AALLDLSEKQVKI WFONRRVKWKKDK. K AF085283
Scox-2 Cx K SKRI KTAYTSI QLLELEKEFQNNRYLSRLRRI Q AAMLDL TEKQVKI WFQNRRVKWKKDK. K AF124592
Cnox-2 Ed K. SKRI RTAYTSI QLLELEKEFQNNRYLSRLRRI Q AAM.DL TEKQVKI WFQNRRVKWKKDK. Kuhn et al. 1996
Cnox-2 Hys K. VKRI RTAYTSI QLLELEKEFQNNRYLSRLRRI Q AAMLDLTEKQVKI WFONRRVKWKKDK. K AF031953
Cnhox-2 Cv K SKRI RTAYTSI QLLELEKEFONNRYLSRLRRI Q AAI LDLTEKQVKI WFONRRVKVKKDK. K X64626
Cnox-2 Hv K SKRI RTAYTSI QLLELEKEFQNNRYLSRLRRI Q AAI LDLTEKQVKI WFQNRRVKWKKDK. K M62870, AJ277388
Ind-Dm S. SKRI RTAFTSTQLLELEREFSHNAYLSRLRRI El ANRLRL SEKQVKI WFQNRRVKQKKGG. S AF095926
Gsx- Bf . SRRVMRTAFSSTQLLELEREFASNMYLSRLRRI EI ATFLNL SEKQVKI WFQNRRVKHKKEA. AF052463
Gshl-A  S. SKRVRTAFTSTQLLELEREFTSNMYLSRLRRI El ATYLNLSEKQVKI WFONRRVKHKKEG. K AF035573
Gshl-Mm . SKRVRTAFTSTQLLELEREFASNMYLSRLRRI ElI ATYLNLSEKQVKI WFONRRVKHKKEG. K P31315
Gsh2- Mm N. GKRVRTAFTSTQLLELEREFSSNMYLSRLRRI El ATYLNLSEKQVKI WFONRRVKHKKEG. K S79041
Gsx cons .SKRi RTAYTS3QLLELEKEF54N3YLSRLRRI 2] A36L 3L SEKQVKI WEQNRRVK3KK34,  (12)
dipl Ko---l------ 2------ K--33-R------- [0 N\ 2 » Y W-DK. K (7)
tripl S M- T------ R-35M------- E--T3-No-mmmmmeeeeeeeas H-EG (5)
Gsx spec S-1--A-G--crmmmemaa - SL---ccmmmena- O V------
PG9 / PG 10 Nenme. Ann. Arth. Ech. Wo. Chor
1~~~| ~~~10~~~~| ~~~20~~~~| ~~~30~~~~| ~~~40~~~~| ~~~50~~~~| ~~~60
Hox9-Ls R TRKKRKPYTRYQTWLENEFLTNSYI TRQKRWEI SCKLHL TERQVKVWFQNRRMKRKKLN. A Y16574
Post 2- Nvi R QRKKRKPYTRYQTWLENEFMENSYI TROKRWEI SCKLHL SERQVKVWFQNRRVKRKKLN. E AF151673
Post 1- Nvi H. MRKKRKPYSKYQ AELEKEYVNNTY! TKPKRWEL SQRLNL SERQVKI WFQNRRVKEKKVT. D AF151672
AbdB- Dm T. VRKKRKPYSKFQTLEL EKEFL FNAYVSKQKRWEL ARNLNL TERQVKI WFQNRRVKNKKNS. Q P09087
Hox4-Tg S. GRKKRCPYTKFQTLELEKEFLFNMYLTRDRRLEI ARLLSLTERQVKI WFQNRRVKMKKON. R P10179
Hox2- Sc  N. GRKKRVPYTKYQLLEL EKEFHYNQYL SRERRQEVAKAVSL SDRQVKI WFQNRRMKWKKEK. K U05571
Hox9- Bf S. SRKKRCPYTRFQTLELEKEFLYNMYLTRERRYEI SOHVNL TERQVKI WFQNRRWVKIVKKIVS. K 235149
Hox10- Bf  ~. ~~KKRCPYTKYQ LELEKEFLFNMYVSRERRQEI SRHVNL SDRQVKI WFQNRRVKMKRWN. K 235150
Hoxb9- Mm S. SRKKRCPYTKYQTLEL EKEFL FNMYL TRDRRHEVARL L NL SERQVKI WFQNRRVKMKKIWN. K P20615
Hoxc9- Mm  S. TRKKRCPYTKYQTLEL EKEFLFNMYLTRDRRYEVARVLNL TERQVKI WFQNRRVKIVKKMN. K P09633
Hoxd9- Mm S. TRKKRCPYTKYQTLELEKEFLFNMYLTRDRRYEVARI LNLTERQVKI WFQNRRVKMKKMS. K P28357
Hoxa9- Mn S. TRKKRCPYTKHQTLEL EKEFLFNMYLTRDRRYEVARLLNLTERQVKI WFQNRRVKMKKI N. K P09631
PG 9 cons .6RKKR3PYTKYCBLELEKEF45hBYLTR4rR5Ev248L3LTERCNKIVFCNRRNKSKK74. (12)
prot  .5----Ke-----B8--n---- 45-4-1--3K-W--44-3---commamoo- --44. (5)
deut S.3----C ------ T ------- LF-ML--d--4---R-N---------cm---- M - 32. (7)
PG 9 spec @ ------ P--ky-T------- [ R N N
ox-3 i d
1~~~ ~~~10~~~~| ~~~20~~~~| ~~~30~~~~| ~~~40~~~~| ~~~50~~~~| ~~~ 60
Scox-1 & S. RHRKRMIYSRNQ LELEKEFLYSRYLTKERRKDLSDSLRLTERQ Kl WFONRRTKSKKER. K AF124591
Scox-4 Cx C. KRRKRMI'YTSSQTLELEKEFLYNRYLAKDRRKEL SQVL CLSERQVKI WFQNRRVKSKRG . N AF124594
Cnox-3 Ed . SKRKRTSYSRRQ FELENEFNRSRYI TREKRI ELSM LNLTERQVKTWFONRRVKTKKEK. T U41840
Cnox-1 Hd . SKRKRMTYSRKQL L EL EKEFHL SHFL KKERRVDL AKQLNL SERQ KI WFONRRMKFKKEN. ~  Kuhn et al. 1996
Cnox-1 Hm H. SKRKRMSYSKFQLHEL EKEFSFNHFLRKERRTELAKLLKFSDRQ Kl WFONRRVKFKKEI . N 222638
Cnox-3 Hv H SKRKRMTYSKFQLHEL EKEFSFNHFLRKERRTELAKLLKFSDRQ KI WFONRRVKFKKEI . N AJ252182
Anthox1l Nv E. GKRKRTAYTRKQLLELEKEFHFNHFL TKERRSEMASQLNL TERQVKI WFQNRRMLWKKCN. A Finnerty 1998
Scox-3 Cx_ E. RRRKRTAYTRKQLVELEKEFHFNHFLTRERRLQLASSL SLSERQ KI WFQNRRVKVWKKRG. T AF124593
cnox3 cons .43H<R23YSR5Q 4ELEKEF4422FL4KERR56L255L5LSERCNKZMFQNRRNK4KK45 (7)
cnox3 spec B T R = e R R R
Mox* /[ Cnox-5 Onid. Plat. Ann. Vert.
1~~~| ~~~10~~~~| ~~~20~~~~| ~~~30~~~~| ~~~40~~~~| ~~~50~~~~| ~~~ 60
Cnhox5-HmM . ~~~~~~~~~m LENEFVRNNYLTRLRRYEI AVSL SL SERQVKVWWFONRRVKVKRVK. G 222640
Dut ar h2- G K QRKERTAFSKGQ LELEKEFAVHNYLTRLRRYELAVALNLNERQ KVWWFQNRRMKCKRSK. G 232525
Hrox1- H K. PRKERTAFTKHQ QELEKEFNVHNYLTRLRRYELAVSLELSERQVKVWFQNRRVKVWKRVK. G S38380
Mox1- Mm K. ARKERTAFTKEQLRELEAEFAHHNYLTRLRRYEI AVNLDL SERQVKVWFQNRRMKVWKRVK. G P32442
Mox2- Mm K. PRKERTAFTKEQ RELEAEFAHHNYLTRLRRYEI AVNLDL TERQVKVWFQNRRMKVWKRVK. G P32443
Mox cons K. 3RKERTAFTK3Q 3ELE2EF34HNYLTRLRRYEI AV3L4L 3ERQVKVWFONRRMKVWKRVK. G ( 5)
Mox spec K. ---E--AF-Ko-----ccmmo- T T W- VWK G
Caudal (Cdx) Nene. Arth. Chor.
~~~| ~~~10~~~~| ~~~20~~~~| ~~~30~~~~| ~~~40~~~~| ~~~50~~~~| ~~~60
Cdx- Ls . PDKYRVVYTDYQRLELEKEFHYSRY! TMNRKAELAKSLDLTERQ KI WFONRRAKERKI N. K P81193
Cad- Bm T. KDKYRVVYSDHQRLELEKEFHYSRYI Tl RRKAELAVSL GL SERQVKI WFQNRRAKERKQV. K D16683
Cad-Dm T. KDKYRVVYTDFQRLELEKEYCTSRYI Tl RRKSELAQTLSLSERQVKI WFQNRRAKERTSN. K P09085
Cdx- Bf . KDKYRVVYSDHQRLELEKEFYSNKY!I TI KRKVQLANEL GL SERQVKI WFQNRRAKQRKIVA. Af 052465
Cdx1-Cc T. KEKYRVVYTDHQRLELEKEFHFNRYI TI RRKSELAVNLGLSERQVKI WFONRRAKERKLI . K X80668
CdxC- Gy T. KDKYRVVYTDHQRLELEKEFHYSRYI Tl RRKAELASSLGLSERQVKI WFONRRAKERKI N. K X80614
Cdx4- Mm T. KEKYRVWYTDHQRLEL EKEFHCNRYI TI RRKSELAVNL GL SERQVKI WFONRRAKERKM . K Q07424
Cdx1- Mm T. KDKYRVVYTDHQRLELEKEFHYSRYI TI RRKSELAANLGL TERQVKI WFONRRAKERKVN. K P18111
Cdx2- Mm T. KDKYRVVYTDHQRLELEKEFHFSRYI Tl RRKSELAATLGLSERQVKI WFQNRRAKERKI K. K P43241
cdx cons T.KDKYRVVYTDHQRLELEKEFHSSRYITIRRK3ELA64LGLSERQVKIWFQNRRAKERKGS (9)
cdx spec T.KDY-W--DHR------- H-R---R-S----- G--------- - - ----
Cnhox- 4 thid. Plat
L~~~] ~~~10~=~~] ~=~20~~~~| ~~~30-~=~ | ~~~40~~~~| ~~~50~~~~ | ~~~60
Cnox4-Ed P. AVRSRPCFSSHQTREL EKEFLVCQYVTRRRRI ELAFSLNLSEKQ KTWFQNRRVKERKQK. K U41841
Pnox6- Pn  E. KMRLRTSFHSHQLNI LEKEFLVNMYLTRVRRI EMASAL EL GEKQ KI WFONRRVRLKKI C. A L41852

cnox4 cons
cnox4 spec

. 2MR2R22 F2SHQR22L EKEFLV22 YLTR2RRI E2A221 2| 2l g K2VFQNRRV222K22
M- -F-SH--oao - Y22

(2)
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Lox*

Lox3- Ht
Lox3a-H m
Lox3b-H m
Lox3c-H m

Xl ox- Bf
Pdx1- Mm

Lox cons
Lox spec

PG 3

Hox3- Ls
Hox3- Nvi
Zen-Tc
Hox3- Cus

Hox 3- Bf
Hoxd3- Mm
Hoxb3- Mm
Hoxa3- Mm

PG 3 cons
PG 3 spec

Ftz

Ft z- Dh
Ft z- Dm
Ftz-Tc

Ftz cons
PG 4

Hox4- Ls

Df d- Nvi
Df d- Af
Df d- Dm

Hox4- Bf
Chox1- 4Gy
Hoxb4- Mm
Hoxc4- Mm
Hoxa4- Mm
Hoxd4- Mm

PG 4 cons
pr ot
deut

PG 5
Scr-Dm
Scr- Nvi
Lox1-H m
Lox20- Ht
Lox6- Hr

Hehbox9- He
Hox5- Ci
Hox5- Bf

Hoxa5- Rn

PG 5 cons
pr ot
deut

PG 6

Dut ar h4- &
Dut ar h3- G
Hox6- Ls
Lox5- Nvi
Lox5- Hr
Ant p- Dm

Hbx3- Tg
Pahbox6- Pa
Hox6- Bf
Hoxy®6- Br
Hoxb6- Gg
Hoxa6- Mm
Hoxb6- Mm
Hoxc6- Mm

PG 6 cons
pr ot
deut

oooo

oo mu

OwrPP TPTD

I I I I I
. NKRTRTAYSRSQL L EL EKEFHFDKYI SRPRRVELASSLNLTERHI KI WFONRRVKVWKKMVE. A
. NKRTRTAYSRAQL L EL EKEFHYDKYI SRPRRLELAASLNLTERHI KI WFONRRMKVWKKLE. S

NKRTRTAYSRAQLLEL EKEFHYDKYI SRPRRVELAASLNLTECHI KI WFONRRMKVEEKFE. S
NKRTRTAYSRAQLLEL EKEFHYDKYI SRPRRLELAASLNLTECHI KI WFONRRMKVWEKFE. S

NKRTRTAYTRGQLLELEKEFHFNKYI SRPRRI ELAAMLNLTERHI KI WFONRRMKVWKKEQ
NKRTRTAYTRAQLLELEKEFLFNKYI SRPRRVELAVM_NLTERHI KI WFONRRVKVWKKEE. D

. NKRTRTAYSR3 Q_ LEL EKEFHy 2KYl SRPRRVELA42LNLTE2H KI WFONRRVKV2K4E.
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Nene. Ann. Arth. Chor.
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PKRSRTAYTSAQL VEL EKEFHFNRYL CRRRRI EMAAL LNL SERQI KI' WFONRRMKYKKDQ. K
SKRARTAYNSAQL VEL EKEFHFNRYL CRPRRI EMAAL L SL SERQI KI WFONRRMKYKKDQ. R
GKRARTAYTSAQLVEL EREFHHGKYL SRPRRI QF AENLNLSERQ KI' WFONRRIVKHKKEQ.

AKRARTAYTSAQLVEL EKEFHFNRYLCRPRRI EMANLLNLSERQ KI WFQNRRMVKYKKEQ. K

GKRARTAYTSAQL VEL EKEFHFNRYL CRPRRVEMAAMLNL TERQI KI WFONRRMKYKKEQ. K
SKRVRTAYTSAQLVEL EKEFHFNRYLCRPRRI EMANLLNLTERQ KI WFONRRMKYKKDQ. K
SKRARTAYTSAQLVEL EKEFHFNRYL CRPRRVEMANL LNLSERQI KI WFONRRMKYKKDQ. K

. SKRARTAYTSAQL VEL EKEFHFNRYLCRPRRI EMAALLNLTERQ KI' WFONRRMKYKKDQ. K

. AKRARTAYTSAQL VELEKEFHFNRYLCRPRRI EMA33LNLSERQ KI WFQNRRMKYKKAQ. K
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SKRTRQTYSRYQTLEL EKEFHFNRY! TRRRRVDI AHALNLSERQ KI WFONRRMKSKKDR. T
SKRTRQTYTRYQTLELEKEFHFNRY! TRRRRI DI ANALSL SERQI KI WFONRRVKSKKDR. T

G NKRTRQTYTRYQTLELEKEFHFNKYLTRRRRI El AESLRLTERQ KI WFQNRRMKAKKDT. K
. 2KRTRQTYTRYQTLELEKEFHFNRY! TRRRR2d1 A32L3LsERQ KI WFQNRRVK2KKD2.
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Q TKRQRTSYTRYQTLELEKEFHFNRYLTRRRRI El AHALCLTERQ KI WFQNRRVKWKKEH.
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. SKRSRTAYTRHQI LELEKEFHFNRYLTRRRRI EI AHALDLSERQ KIWFCNRRNKWKKEH

. TKRSRTAYTRQQVLEL EKEFHFNRYLTRRRRI EI AHSLGLTERQ KI WFONRRMKWKKDN.

. PKRSRTAYTRQQVLEL EKEFHYNRYL TRRRRVEI AHALCLSERQ Kl WFQNRRVKWKKDN.
. PKRSRTAYTRQQVLEL EKEFHYNRYLTRRRRI EI AHSLCLSERQ KI' WFONRRMKWKKDN.
. PKRSRTAYTRQQVLEL EKEFHFNRYLTRRRRI ElI AHTL CL TERQVKI WFONRRMKWKKDN.
. PKRSRTAYTRQQVLELEKEFHFNRYLTRRRRI EI AHTLCLSERQ Kl WFQNRRVKWKKDN.

- 3KRBRTAYTR2 Qv ELEKEFHENRYLTRRRRI EI AHBLALSERQ! KI WEQNRRVKVKKAN
S R 2-i

. NKRLRTSYSRQQTLEL EKEFHFNRYL TKRRRVEI AQVLKLSERQN KI' WFONRRMKWKKEN.

Nene. Ann. Arth Chor.

SKRTRTAYTRHQVLELEKEFHFNRYLTRRRRI EI AHALCLTERQ KI WFONRRVKWKKEN.
PKRORTAYTRHQ LELEKEFHFNRYLTRRRRI EI AHSLCLSERQ Kl WFQNRRVKWKKDN.
PKRORTAYTRQQ LELEKEFHYNRYLTRRRRI El AHTLVLSERQ KI WFONRRMKWKKDN.

PKRSRTAYTRQQVLELEKEFHFNRYLTRRRRI El AHTLCLSERQ KI WFONRRMKWKKDH.
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Nenme. Ann. Arth. Echi. Chor.

SKRTRTSYTRHQTLEL EKEFHFNRYLTRRRRI EI AHALNLTERQ KI WFONRRVKWKKEH.

NKRTRTSYTRHQTLEL EKEFHFNRYLSRRRRI EI AHVLNLSERQ KI' WFOQNRRVKWKKDH.
DKRARTSYSRYQTLEL EKEFHFNRYLNGRRRI El AHSLGLTERQ KI WFQNRRVKWKKDN.

SKRSRTAYTRYQTLELEKEFHFNRYLTRRRRI EI AHALGLTERQ KI WFONRRVKWKKEH.
SKRTRTAYTRYQTLELEKEFHYNRYLTRRRRI EVAHTLCLTERQ KI WFONRRVKWKKEN.
NKRTRTAYTRYQTLELEKEFHFNRYLTRRRRI El AHALCLTERQ KI WFONRRMKWKKEN.
GKRARTCYTRYQTLELEKEFHFNRYLTRRRRI EI AHALCLSERQ KI WFONRRVKWKKDK.
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. BKR5RT3YTR3QTLELEKEFHFNRYLTRRRRI El AHS5LALTERQ Kl V\FQ\IRRMW\KKES.
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. 7kR4RQTYTR3QTLELEKEF23NRYLTRRRRI El A35L4Lt ERQ KI WFONRRVKVKKe5.
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Nerme. Ann. Arth. Echi.
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YKRCRQAYSRQQTLELEKEFYYNQYLTRRRRI EI ANSVCLSERQ KI WFOQNRRVKYKKDV.
HKRSRQTYTRYQTLEL EKEFHFNKYLTRRRRI El AHGLSLTERQ KI WFONRRMKWKKDH.
KRTRQTYTRYQTLELEKEFHFNKYLTRRRRI EI AHALGLTERQ KI WFONRRMKWKKEN.
KRTRQTYTRYQTLELEKEFHYNRYLTRRRRI EI AHALGLTERQ KI WFONRRVKWKKEN.
KRTRQTYTRYQTLELEKEFYSNRYLTRRRRI EI AHSLALSERQ KI WFONRRVKWKKEN.
RKRGRQTYTRYQTLEL EKEFHFNRYLTRRRRI EI AHALCLTERQ Kl WFQNRRVKWKKEN.

GKRGRQTYTRQQTLEL EKEFHFSRYVTRRRRFE! AQSLGLSERQ KI WFQNRRVKVKREH
RKRGRQTYTRAQTL ELEKEFHYNRYL TRKRRI El AQAVCLSERQ KI WFQNRRVKWKKER
KKRGRQTYTRYQTL ELEKEFHFNKYL TRKRRI El AHLLGLTERQ KI WFQNRRVKWKKEN
~RRGRQ YSRYQTLELEKEFHYNRYLTRRRRI El ANTLCLSERQ KI WFQNRRVKVKKES.
ARRGRQTYTRYQTL ELEKEFHFNRYLTRRRRI El AHSLCLTERQ KI WEQNRRVKWKKEN,
GRRGRQTYTRYQTLELEKEFHENRYLTRRRRI El ANALCLTERQ KI WEQNRRVKVKKEN,
GRRGRQTYTRYQTLELEKEFHYNRYLTRRRRI El AHALCLTERQ KI WFQNRRVKVKKES
RRRGRQ YSRYQTL EL EKEFHFNKYL TRRRRI El ANALCLTERQ KI WFQNRRVKWKKEL .
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PG 7 Plat. Nenme. Ann. Arth. Echi. Chor.

Hox7-Ls D. RKRGRQTYTRYQTLELEKEFHFNKYLTRRRRI El AHALCLTERQ KI WFQNRRMKWKKEN. K Y16573
Ubx Dm L. RRRGRQTYTRYQTLELEKEFHTNHYLTRRRRI EMAHALCLTERQ KI WFONRRMKLKKEI . Q P02834
Hox7- Bf E. RKRGRQTYTRYQTLELEKEFHFNKYLTRRRRI El AHALCLTERQ KI WFQNRRMKWKKEN. K 235147
Hoxa7- Mn D. RKRGRQTYTRYQTLELEKEFHFNRYLTRRRRI El AHALCLTERQ KI WFQNRRVKWKKEH. K P02830
Hoxb7- Mm D. RKRGRQTYTRYQTLELEKEFHYNRYLTRRRRI El AHTLCLTERQ KI WFQNRRVKWKKEN. K P09024

PG 7 cons . RKRGRQTYTRYQTLELEKEFHFNr YLTRRRRI El AHALCLTERQ KI WFONRRVMKWKKEN. K ('5)

PG 8 Plat. Nenme. Ann. Arth. Echi. Chor.
Pnoxla- Pn Q KRRGRQTYSRHQTLELEKEFQFNHYLTRRRRI EI AHNLCLSERQ KI WFQNRRVKLKKER. Q L41845
Dt hoxf-& Q KRRGRQTYSRHQTLELEKEFQFNHYLTRRRRI EI AHNLCLSERQ KI WWFONRRMKLKKER. Q X95412
Lox2-H m Q RRRGRQTYTRYQTLELEKEFKFNRYLTRRRRI ELSHTLYLTERQ KI WFQNRRVKEKKEV. Q P21523
Lox4- H m Q RRRGRQTYSRYQTLELEKEFQFNRYLTRKRRI El AHCLCLTERQ KI WFONRRVKVKKEK. Q  S79240
Lox4- Nvi  E. EERGRQTYSRYQTLELEKEFRFNHYLTRKRRVEI AHVLCLTEHQ KI WFONRRVKLRKER. L Af 151669
abdA- Dm P. RRRGRQTYTRFQTLELEKEFHFNRYLTRRRRI El AHALCLTERQ KI WFONRRMKWKKEL. R P29555

Hbx1-Tg G RKRCRQTYTRYQTLELEKEFHFNRYLTRRRRI ELSHLLGLTERQ KI WFQNRRVKYKKES. K P09080
Hox8- Bf  E. RRRGRQTYSRYQTLELEKEFHFNKYLTRRRRI EI AHALGLTERQ KI WFONRRMKLKKEA. A 735148

PG 8 cons . r KRGRQTYt RBQTLELEKEF4AFN3YLTRr RRI El AH6L3Lt ERQ KI WFQNRRVKSKKE? . (8)

pr ot R------- TR b2 B-Cmmmmmmmmmmmmman I---5.Q (6)
deut . R-------- A —_—— H-Kommmmom - - 2-2-Gnmmmmmmmmmmnaan 2---3. (2)
QO phans Plat. Nere. Arth. Wo.
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Hox3- Sp N. GRKKRVPYTKYQLLELEKEFHYNQYL SRERRQEVAKAVSL SDRQVKI WFQNRRVKVWKKEK. K U05600
Zen- Dm K. SKRSRTAFSSLQLI ELEREFHLNKYLARTRRI El SQRLALTERQVKI WFONRRVKLKKST. N P09090
Dt hoxg-&  T. SKRCRSAYTNNQLVEL EKEFHYNNYLARGRRTEL SKQLLL TERQVKI WFQNRRVKQKKEK. K X95411
Dutarhl-G R RVSAAI AYTNNQLVELEKEFHYNNYLARGRRTEL SKQLLL TERQVKI WFONRRMKQKKEK. K 7234090
Ceh13- Ce V.| DENGONYTRAQTHEL EKEFHFNKTATRVNRTEI TAAL SNNKRQVAI WFONRRVKQKKEM K X17077
Mab5- Ce E. SKRTRQTYSRSQILEL EKEFHYHKYLTRKRRQEI SETLHL TERQVKI WFQNRRVKHKKEA. K P10038
Cehl1l-Ce V. SKKGRQTYQRYQTSVLEAKFQQSSYVSKKQREELRLQTQLTDRQ KI WEFQNRRVKAKKEK, Q P17486

Li n39-Ce G EKRQRTAYTRNQVLELEKEFHTHKYLTRKRRI EVAHSLM_ TERQVKI WFQNRRMKHKKEN. 119639
Dthoxa- G D. SKRNRTAYTRQQ LELEKEFHFNKYL TRKRRNEI AQSLQLSESQVKI WFQNRRVKWKKDH. H X95414
Dthoxd-G  E. YKRCRQAYSRQOTLELEKEFYYNQYLTRRRRI El ANSVCLSERQ KI WFQNRRVKYKKDV. V' X95417

Phylum code

Ann.: Annelida

Arth.: Arthropoda
Chor.: Chordata
Cnid.: Cnidaria

Echi.: Echinodermata
Nema.: Nematoda
Neme.: Nemerta

Plac.: Placozoa

Plat.: Platyhelminthes
Pori.: Porifera

Pria.: Priapulides
Uro.: Urochordata
Vert.: Vertebrata

Species Code

Porifera: Ef, Em Ephydatia fluviatilis, E. muelleri;

Pl acozoa: Ta: Trichoplax adhaerens;

Cnidaria: Af, Am Acropora formosa, A. millipora, Nve: Nematostella vectensis (anth.);
Cx: Cassiopeia xamachana (scyph.); Cv: Chlorohydra viridissima;, Ed: Eleutheria
dichotoma; H, Hm Hv: Hydra littoralis; H. magnipapillata, H. wvulgaris; Hys:
Hydractinia symbiolongicarpus, Pc: Podocorynae carnea (hydroz.);

Platyhel m nthes: G: Girardia tigrina, Pn: Polycelis nigra (planaria); Eg: Echinococcus
granulosa,; 3 3

Nenertea: Ls: Linneus sanguineus;

Annelida: Hm Hirudo medicinalis, Hsp, Ht: Helobdella sp., H. triserialis (leech), Nvi:
Nereis virens;

Nemat oda: Ce: C. elegans;

Arthropods: Afr: Artemia franciscana (shrinp); Al: Archegozetes longisetosus (acari);
Bm Bombyx mori (silkworm); Da, Dh, Dm Drosophila ananassae; D. hydei; D. melanogaster
(flies), Jc: Junonia coenia (butterfly), Sa: Schistocerca americana; Tc: Tribolium
castaneum (beetle);

Echi nodermata: He: Heliocidaris erythrogramma, Hp: Hemicentrotus pulcherrimus, Pa:
Parechinus angulosus, Pl: Purpuratus lividus, Sp: Strongylocentrotus purpuratus, Tg:
Tripneustes gratilla (sea urchin);

Urochordates: Ci: Ciona intestinalis, Hr: Halocynthia roretzi, Sc: Styela clava;, St:
Styela plicata (ascidia);

Cephal ochordates: Bf: Branchiostoma floridae (anphi oxus);

Vertebrates: Br: Brachydanio rerio, Cc: Cyprinus carpio, O : Oryzia latipes (fish), Anme:
Ambystoma mexicanus (axolotl), X : Xenopus laevis, Gy: Gallus gallus (chick), Ma:
Mesocricetus auratus (hanster), Mmn Mus musculus; Rn: Rattus norvegicus; Hs: Homo
sapiens.




