Additional Files

Table 1: Degenerate Primer Sequences

Gene Primer F1 Primer F2 Primer R1 Primer R2

Cdx/caudal 5 - AARACNMGNACNAARGAYAARTA-3" 5 — GAYAARTAYMGNGTNGTNTA -3’ 5 — TTNCKYTCYTTNGCNCKNCKRTT - 3’ 5"~ TTNGCNCKNCKRTTYTGRAACCA - 3’
forkhead 5 — AARCCNCCNTAYWSNTAYAT - 3’ 5 — TAYATHWSNYTNATHACNATG - 3’ 5 — TARCANCCRTTYTCRAACAT - 3’ 5 — CCRTTYTCRAACATRTTNCC - 3’
GATA 5 — GARTGYGTNAAYTGYGGNGC - 3’ 5 — GGNCAYTAYYTNTGYAAYGC - 3' 5 — GGYTTNCKYTTNCKNGTYTG - 3' 5 — GTYTGDATNCCYTCYTTYTTCAT - 3'
WNT 5 — ATGAAYYTICAYAAYAAYGA - 3 5 - TGYAARTGYCAYGGIGTIWSIGG - 3’ 5 — RCARCACCARTGRAAITTRCA -3’

Bugula SOXE
Gallus Sox9
e _: Petromyzon SoxE1
_: Lottia SoxE
Capitella SoxE
pr— S5 CCOgloSsus Sox 1/2/3
_: Daphnia SoxB1
Glomeris Sox B1
_: Terebralia SoxB1
Lottia SoxB1
_: Convolutriloba SoxB1
Mus Sox3
Nematostella SoxB1
_: Strongylocentrotus SoxB1
Capitella SoxB1
== Homo SRY2
b Gallus Sox2

Branchiostoma SoxB1
Trichoplax SoxB

Terebratalia Sox14/21
_: Saccoglossus Sox14/21
Strongylocentrotus SoxB2
_: Branchiostoma SoxB2
= Homo SryBox14
R Xeenopus SryBox14
100 == Xenopus SryBox21
b Bugula SoxB2
100 Nematostella SoxB2
Capitalla Sox11/14
F: Branchiostoma SoxC
—— S accOglossus Sox11

Figure 1: Maximum Likelihood phylogenetic orthology assignment of Sox genes.
(3000 bootstrap replicates)
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Lottia FoxC
Daphnia FoxC

Capitalla FoxL2
Helobdella FoxL2
Apis crocodile
Terebratalia FoxC
Branchiostoma FoxC
Saccoglossus FoxC
Ciona FoxC1

Homo FoxC1
Xenopus Fox C1
Drosophila crocodile
Nematostella FoxC
Trichoplax FoxC

Bugula FoxA
Terebratalia FoxA
Patella FoxA

Capitella FoxA
Platynereis forkhead
Convolutriloba FoxA
Branchiostoma FoxA
Tribolium forkhead
Ciona FoxA

Danio FoxA3

Bugula FoxB
Branchiostoma FoxB
Strongylocentrotus FoxB
Saccoglossus FoxB
Xenopus FoxB1
Strongylocentrotus FoxA/B
Terebratalia FoxA/B
Bugula FoxA/B
Branchiostoma FoxD
Terebratalia FoxD
Strongylocentrotus FoxD
Dugesia FoxD
Cupiennius sloppypaired
Tribolium sloppypaired
Strongylocentrotus FoxG
Branchiostoma FoxG1
Danio FoxG1

Gallus FoxG1
Convolutriloba BF-1
Saccoglossus BF-1
Mnemiopsis BF-1
Nematostella FoxG
Nematostella FoxG1
Carcinus FoxL1

Danio FoxL1
Scyliorhinus FoxL1
Macaca FoxL1

Daphnia FoxL1
Strongylocentrotus FoxL1
Capitella FoxL1

Lottia FoxL1

Euprymna FoxL1
Saccoglossus FoxF
Branchiostoma FoxF
Capitella FoxF

Patella FoxF

Lottia FoxF

Drosophila biniou
Strongylocentrotus FoxF
Danio FoxQ2

Clythia FoxQ
Branchiostoma FoxQ2c
Saccoglossus FoxQ
Lottia FoxQ2
Terebratalia FoxQ2
Capitella FoxQ

Figure 2: Maximum Likelihood phylogenetic orthology assignment of Fox genes.

(2000 bootstrap replicates)



r——— Capitella Pbc

60

b Chaetopterus Hox2

Xenopus HoxA2
e Tribolium Pbc

b Endleis pbc
= Ptychodera Gsx

b Saccoglossus Gsx

Podocoryne Hox1
Tribolium Lab

e Endeis Lab

b Flaccisagitta Hox1
= Chaetopterous Hox1

b Capiitella Lab
Convolutriloba r. AHox1

e Convolutriloba I. antHox

b Saccoglossus Hox1
Isodiametra Hox1

Cupiennius Hox3
e Capitella Hox3

b Chaetopterus Hox3

Saccoglossus Hox3
e Euprymna Xlox

b Strongylocentrotus Xlox

Capitella Xlox
e Capitella Lox4

b Eidleis Ubx

Capitella Lox2

Capitella Ant
= [laccisagitta Hox6

M Edleis Ant
pr——— Capitella Lox5

b Fdleis Ftz

Flaccisagitta Hox5
r————— Endeis Scr

b E1leis Def

Flaccisagitta Hox4
e Ptychodera Hox4

e Saccogllossus Hox4
Convolutriloba r. centHox2

Convolutriloba r. centHox1
e Convolutriloba I. centHox

b Symisagittifera centHox
p— Bugula Hox4

M Capiitella Dfd

Capitella Scr
r—— Capitella Post2

b Capitella Post1
Endeis AbdB

Flaccisagitta Medpo

Clythia Cdx
Endeis Cdx

100

Saccoglossus Cdx

Ptychodera Cdx
r——— Capitella Cdx

b Bugula Clx
e Convolutriloba Cax

b Symisagittifera Calx
[ Clytia Mox

b Saccoglossus Mox
Nematostella moxD

= Nematostella Eve

b Branchiostoma Evx

Clytia Eve

Trichoplax NOT

Figure 3: Maximum Likelihood phylogenetic orthology assignment of Hox/ParaHox genes.

(2000 bootstrap replicates)



_: Bugula GATA123
Hippopodina GATA123
Nematostella GATA

[r— Lottia GATAc
e Schmidtea GATA123a

Chaetopterus GATA123
Platynereis GATA123
Capitella GATAa1

Mus GATAS3
_: Danio GATA3

Mus GATA2
_: Danio Gata2
Strongylocentrotus GATAc

Tribolium grain

67 _: Drosophila grain

Mus GATA1
_: Danio GATA1
Ciona GATAb

Smidtea GATA123b
Hippopodina GATA456b

= ChaetopterusGATA456
| Platynereis GATA456

Mus GATA6

67 _: Danio GATA6
Mus GATAS

_: Danio GATA5
[ Mus GATA4

e Danio GATA4

p—=_Drosophila serpent
— Apis serpent

: Tribolium GATA
Aedes GATA4
Themiste GATA456b

| — Lottia GATAa
e [ ottia GATAD

[ Aedes GATAd
— Anopheles pannier

Drosophila pannier

Strongylocentrotus GATAe

[— Capitella GATAb1
e Themiste GATA456a

Capitella GATAb2
Capitella GATAb3

_: Bugula GATA456
Hippopodina GATA456a

Figure 4: Maximum Likelihood phylogenetic orthology assignment of GATA genes.
(3000 bootstrap replicates)



Nematostella WntA

_: Branchiostoma Wnt11
Homo Wnt11

— ] riDOlium Wnit11

Nematostella Wnt11

_: Homo Wnt5B
Homo Wnt5A

— Branchiostoma Wnt5

Strongylocentrotus Wnt5

Tribolium Wnt5

Nematostella Wnt5

_: Branchiostomum Wnt4
Homo Wnt4

45

— N\ omatostella Wnt4

Bugula Wnt4

_: Homo Wnt3A
Homo Wnt3

Branchiostoma Wnt3

Strongylocentrotus Wnt3

Nematostella Wnt3
= Homo Wnit1

| — Strongylocentrotus Wnt1

91

_: Branchiostoma Wnt1
Bugula Wnt1

Tribolium Wnt1

Nematostella Wnt1

_: Branchiostoma Wnt6
Homo Wnt6

Strongylocentrotus Wnt6
Tribolium Wnt6

Nematostella Wnt6

_: Saccoglossus WntA
Strongylocentrotus WntA

Lottia WntA
— Tribolium WntA

Saccoglossus Wnt16
_: Nermatostella Wnt16

Pteromyzon Wnt16
_: HomoWnt16

Homo Wnt7B
_: Homo Wnt7A

_: Branchiostoma Wnt7B
Strongylocentrotus Wnt7

Tribolium Wnt7

Nematostella Wnt7A
= Homo Wnt2B

s Homo Wnit2A

Branchiostoma Wnt2

Nematostella Wnt2

_: Homo Wnt10B
Homo Wnt10A

_: Branchiostoma Wnt10
Tribolium Wnt10

Strongylocentrotus Wnt10

Nematostella Wnt10

Strongylocentrotus Wnt9
Homo Wnt9B

Homo Wnt9A
_: Branchiostoma Wnt14

Homo Wnt8B
_: Homo Wnt8A

_: Branchiostoma Wnt8
Strongylocentrotus Wnt8

97

Bugula Wnt8

Tribolium Wnt8
p—=_Nematostella Wnt8A

e Nematostella Wnit8B

Figure 5: Maximum Likelihood phylogenetic orthology assignment of WNT genes.

(1000 bootstrap replicates)
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