VWamide_Lymnaea_stagnalis
Helro1|192887/65-198_Helobdella_robusta

S|
fgenesh1_pg.C_scaffold_37000004_Capitella_teleta KWG gs -
COWASWGKR LDDSDRDKKWKOMSVWG
WG KHGALDPE LESEADRARG Rs

NP_001191611_Aplysia_californica
AFS§33094_Platynereis_dumerili
e_gw1.144.57.1_Capitella_teleta

B4N5C5_DROWI_Drosophila_willistoni AWQ -sLQ SS-
NP_001137202_Tribolium_castaneum DWNKDLH I - - -----
EHJ68077_Danaus_plexipp! WQ -DLN TA- -
XP_001949765, Acyrthoslphor\,pwsum GWQ - NLK TT-

LWG - KHQAGAPGLV:
LWG - RDA - KPPGL

XP_001626456_Nematostella_vectensis
LWA_HYDEC_Hydractinia_echinata

110 120 150
VWamide_Lymnaea_stagnalis SYPESDNQSSENNSQNKRQWNAFS - - - - - - - EDENSSGLDE- - - - ---
Helro1|192887/65-198_Helobdella_robusta - = = - = - = -~~~ = - - - RRWDKNS - M- CCDEFSDVN- oo ooomeeollll K
fgenesh1_pg.C_scaffold_37000004_Capitella_teleta MR\/WGKR ADDEIDEDKRKWGSNS M -DDDAELAAAVPHA |VKRSLDSEEFTDDME - -
NP_001191611_Aplysia_californica - NSSENYDKRWKQMS -V - - - - - - - - DGDLDKRWKOMSVWGKF\'DGDG L DK
AFS33094_Platynereis_dumerili - ---GKR----------- DFEEEE - EMDKRRG C EEAEEK--------------_

e_gw1.144.57 1 _Capitella_teleta
BANSC5_DROWI_Drosophila_wilistoni
NP_001137202_Tribolium_castaneum
EHJ68077_Danaus_plexippus
XP_001949765_Acyrthosiphon_pisum
XP_001626456_Nematostella_vectensis
LWA_HYDEC_Hydractinia_echinata

VWarnide_Lymnaea_stagnalis
Helro1|192887/65-198_Helobdella_robusta
fgenesh1_pg.C_scaffold_37000004_Capitella_teleta RS R
NP_001191611_Aplysia_calfornica
AFS33094_Platynereis_dumerili
e_gw1.144.57.1_Capitella_teleta
BANSC5_DROWI_Drosophila_uilistoni
NP_001137202_Tribolium_castaneum
EHJ68077_Danaus_plexippus
XP_001949765_Acyrthosiphon_pisum
XP_001626456_Nematostella_vectensis
LWA_HYDEC_Hydractinia_echinata

SELEAMQSEFAKR‘RG
NT | DWKTFEHM

TALLéQbé#éA]bébéé&ébiYPYVLLeDDAL
DGPKRSWKT NVMRVWGKRGWADNNMRVWG
NGDGDLDKRWKDMSVWGKRDGDEDVEKRWKDMSV -
sam

RG--WG
—AEKRRGVVWG S P S - - -
QGWNKF RG - AWGISRE - - TWNNL -
- WDNF RG - SWGKRE P--AWSNL
OGOVNSGSYVYWV E -P--GWTNL -
S RG - SWG| N----PVDYMNEY -
B PG - LWG| DEDEDEDMDETNG
r———PGLWGRDAKPPGrLWG

50 60

RN -VAEVASLKSLDGG - -
RADDNEEDE LAKRKWGSNSMR\/WGKV -
NGE S - -

o Rk RRTWGR Ea
............... KPPGLWGR - - DA -

- - - -GG
AGPPGL

NAPGLWGKRQAGP
-KPPGL - -PPGLWGRDAKP
230 240
- PDHEKKWKDMPV - - DMDTDMDKRWSDM
----- CLMNPEE -
ADEGAEKRAMNGD:

DGDADLDKRWKQMSYV -

.- —SDLAKEPGAVIHTFRDFDDATQETDTSLRGTQN

RA——D DNKRKWGSNSMHVWGKRADDDM DE
D--T- LDDPEKHWKOMA\/WGKHQGLDDRNDKRWKOMATW

-RTSVE

VRS——EAINLDE\/EESIAE

-KSL SWG

-KPPSLWSKDNNV | KSRSDDAKPPGL WG

90
WSELSKWVKGD
-SSVPDDV -

SKHGWKNNN

KQMms Vv
GK— —HLT \ DALEDGIDKRRG
GK SEDANEMDKRRG
- -KNMNVA - -

- AKPPGL - - -
270

Qv

Trimmed multiple sequence alignment of cnidarian, lophotrochozoan and arthropod
LWamide, GWamide and MIP proneuropeptides.
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XP_001636257.1_Nematostella_vectensis QQBKLSGYTMEVTVHS -
NP_001103719_Strongylocentrotus_purpuratus ADBRKLG - LQYKLARP -
bursicon_B2_Tetranychus_urticae ENCGA I LPGSIHVIKEE
Bursicon-beta_Nasonia_vitripennis ENGEKLDSEIRITKDE
Bur-beta_Tribolium_castaneum ETEBETLMSDINL IKEE
Bursicon-beta_Daphnia_pulex GTEBETLPSTIHITKEE
bursicon_A_Tetranychus_urticae KG@HLRP - VIHVLSHP -
XP_002407512_Ixodes_scapularis ES LRP -V IHVLKQP -
Bursicon-alpha_Daphnia_pulex DE LTP-VIHVLQYP-
AADY80040_Procambarus_clarkii DE@SLTP-VIHILSYQ-
P_650983 Drosophila_melanogaster DDEQVTP-VIHVLQYP -
ABO20870_bursicon_alpha_Musca_domestica DD@QVTP -V IHVLQYP -
Bursicon-alpha_Nasonia_vitripennis DEGEVTP-VIHVLQYT -
Bur-alpha_Tribolium_castaneum DEGQVTP-VIHVLQYP -

100
XP_001636257.1_Nematostella_vectensis IKTATKBABRP
NP_001103719_Strongylocentrotus_purpuratus YR | PRREBSERPERS
bursicon_B2_Tetranychus_urticae MEEPESEHELKESP -
Bursicon-beta_Nasonia_vitripennis IREPTNEKE | KBGF L - -
Bur-beta_Tribolium_castaneum LREPAEGKEY K DFS
Bursicon-beta_Daphnia_pulex MREPADEKEFREGDS A
bursicon_A_Tetranychus_urticae TKAPVDEMERPETG I D
XP_002407512_Ixodes_scapularis TRAPVEEGMEBRPETAPD
Bursicon-alpha_Daphnia_pulex TRAPVDEMERPETALE
ADY80040_Procambarus_clarki TRAP | DEMERPETDVE
P_650983 Drosophila_melanogaster TKAPLEGMERPETS | E
AB020870_bursicon_alpha_Musca_domestica TKAPLEGMERPETS | E
Bursicon-alpha_Nasonia_vitripennis TKAPLDEMEBRPETS | E
Bur-alpha_Tribolium_castaneum TKAPLEGMEBRPETGVE

30 40 0
SVNT - - - -BVEBTEBVSSALPAAG- - LRIEPA
DSVG- - - -@GRETESGYTR ISPNNYLEVERS
EGDFLVNKBEGTEVSISLQPSVVHSSGF LKK
SDE IQVSKEBEGYEBDSQVQPS| I VT STGFTKE
NGEVAVNKBEGSEBKSQVQPSV ITPTGF LKE
EGDIGVAKBEGSESSQVQPSVVHPSGF LKE
PSFA----@HBSEBSSYVQVSGSKFWQVERS
PSFA- SESS8YVQVSGSRYWQVERS
PSFA- - TGKEBTSYVQVSGSKLWQTERS
PSFA- REBTSYVQVSGSKLWQTERS
PSFA- - VBREASY IQVSGSK I WQMERS
PSFA- VBREASY |QVSGSK | WQMERS
PSFA- KGRESSYLQVSGSK | WOMERS
PSFA- IGREASY |1QVSGSK | WOQMERS

140

FLDDGSFPFKL -
F [HDSPMGNVPF L

PLNN
YSDE NN

S =<WZ——

020 0 0|

0 80 P
| ESHEVEVGEWCQASPNSAW- - - - - - TQEYHY
MGFLERTQRLQCPTLNP PFRDVT
ISRMKTRS | RLNHCF DPDGKKM GSME | E
EFLEERTVYLNNCYDSNGK SNMA | K
ISFLRERT ITLTHCYDPDGVR NSMDVK
ISFLRERVVTLTHCYDANGNR -8SSLDVK
MGEREATVGIFCPKKTP KFRK I A
MGEREATKAVFCPKGP - GP KFRKL |
ISGEREATVSLLCPKAAPG KLRRVV
ISGEREASV | LNCPNARKG KQKK I L
ISGEREAAVSLFCPKVKPG KFKKVL
ISGEREAAVSILFCPKVKHG KFEKKVL
ISGEREASVSLFCPKTKAGDR KFRKV |
SGEREASVSLFCPKAKPGER- - - - - - KFIKVT

Trimmed multiple sequence alignment of Nematostella vectensis and Strongylocentrotus
purpuratus glycoprotein hormones with arthropod bursicons.

Pyrokinin(GLEAN_04636)_Tribolium_castaneum FWF GP

BAE94185_0rgyia_thyellina
XP_307885_Anopheles_gambiae_str._PEST
EGI64203_Acromyrmex_echinatior
XP_003439981_0reochromis_niloticus
BAL42621_Cyprinus_carpio
CAD29883_Litoria_caerulea
XP_854097_Canis_lupus_familiaris
XP_003354764_Sus_scrofa
XP_001085777_Macaca_mulatta
AAV74390_Bombina_maxima

AR

bits
»

w-CN

KK
RS
RT

LWFGP
MWEF GP

L

L

L
SQFTPRLGRGS
FLYRPRNGRRS
FLYRPRNGRRS
FLFRPRNGRRS
FLER NGRRS
FLER NGRIN L
FLER NGRRS
FLER NGRKYV

Shared motif in deuterostome neuromedin-U and protostome PBAN/pyrokinin families.



XP_002000913_Drosophila_mojavensis
XP_001846221_Culex_quinquefasciatus
XP_001378995_Monodelphis_domestica
EDL09153_Mus_musculus

XP_002424661_Pediculus_humanus_corporis

NP_001132994_Salmo_salar
CAB96790_Squalus_acanthias
EFN67877_Camponotus_floridanus
ACS45388_Rhodnius_prolixus
Sulfakinin_Dappu1:242979
NP_990731_Gallus_gallus
XP_003199491_Danio_rerio

A

Shared motif in deuterostome cholecystokinin and protostome sulfakinin families.

AAU93565_Epinephelus_coioides

XP_002430075_Pediculus_humanus_corporis KRS'Y
XP_003274336_Nomascus_leucogenys

XP_001810067_Tribolium_castaneum
XP_002074304_Drosophila_willistoni
EGI60677_Acromyrmex_echinatior
XP_003244027_Acyrthosiphon_pisum
Allatostatin_Dappu1:237118
XP_002433459_Ixodes_scapularis
CAGO07675_Tetraodon_nigroviridis
XP_001490614_Equus_caballus
XP_001333082_Danio_rerio

Shared motif in deuterostome somatostatin and protostome allatostatin-C families.
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FDDYGHMRFGKRGND
FDDYGHMRFGKRGGE
RDYMGWMDFGRRS AE
RDYMGWMDFGRRS AE
FDDYGHMRFGKRGE D
RDYNGWMDFGRRS AE
RDYTGWMDFGRRS | E
LDDYGHMRFGKRS NN
FNEYGHMRFGKRGGS
PDDYGHMRYG DFD
HFYPDWMDFGRRIS T E
SDYQGWVDEGRIRIS SN

KNFF TETSC

QCAFN
RNFF TESSC
GRVY CYFNA
GRMY CYFNA
KRNFWRQCSLN
GRLY CYFNA
QRVF CYFNA
KRSGWKQCSF N
RIFF SWTSC
KNFF TESSC
RNFYWKTFETSC



20 30 40 50 60 70 90
XP_001497715_Equus_caballus - - - ECQATLLPAEE
AA016208_Danio_rerio M Q L I I I ECEEQPNAGSS
XP_002808525_Macaca_mulatta - - - - - - - - LATV - - - M--omeeea e s ECQGKLPSLK I
AAU95755_Bombina_orientalis - - - - - - - - MQLVLRHCCLALALTTYLFVAVRA- - - - ---AYHLGQ-QAELNSLACTL- - - ----ECEGKLPLAKA
PENKA_XENLA R MGLEARHCCMFLLVFASLSVEIRA- - - - ---ALHLGQ-QREINSLACTL- - - ----ECEGKLPSAKA
AF195886_1_Spea_multiplicata - ---MHTTVGSKHCCLVLAITTSLSVGIQA------- SC----- TYHLGQ-QTEINSLACTL- - - ----ECEGKLSSAKA
Opioid_Platynereis_dumerili - - - - - - - - MKILVVFLLLQYHALAFASSEVEAVDKSEKEESSEESTSAFAESSQVDMCDSNKD\NAVCKIC———— DVLNGPQKGNC
GT275811_Haliotis_asinina XGTLNFGGL
FC753982_Lottia_gigantea VLELKASKMKNT | ITMVSSLHFLVFVVSAIES- - - - - ELDLCKANSDVNSVCQACSKLPYGMSMSVESCCHDYQILTM

130 140 150 160 170 180
XP_001497715_Equus_caballus --SF PSPF TLGLSGK- - - - - - EDLESWPTLEEP
AAO16208_Danio_rerio w. - - -QNADNSPEGNRAATQ | EHSNSQQHQV DKK:
XP_002808525_Macaca_mulatta -QLSKPELPQDGTG-TLRENSKPEESHLLAKR:
AAU95755_Bombina_orientalis -QAAKEDNVQEEKR - K
PENKA_XENLA -LLTKVDNVQDGEK - K|
AF195886_1_Spea_multiplicata -QLAKVDVCQEAEK - K|
Opioid_Platynereis_dumerilii DALLWCH LTVDEVMRT EGGQGEESAE DSGEGDH - R
GT275811_Haliotis_asinina ~ MSSV - - - - - - - - - - - - - - - oo oo oo oo GKRYGSLNIGK - R

FC753982_Lottia_gigantea CDSCTSDP\/RCMKD\/L ---DLETNIVEQKTNPEVSNEDTD- - - Rl

190 200 210 220 230 240 250 260 270 280
XP_001497715_Equus_caballus ———MGPFLKKLEENRLLLSTF’AEEN———ALSRSL\/EKLHG LSGKLGEG——VESE— —LMGDAOPNDGAMEAGAL D----- SDEEEPKEQV
AA016208_Danio_rerio .- -DVv -MLANQVEADGEREEAALTR- - - - - SKGGEEG-TA
XP_002808525_Macaca_mulatta - - -¥GGFMKKMDE - - LYPMEPEEEA NGSE | LAKRYGG - FMKKDAEEDDSLANPQXLLKELLETGDNREHSHH Q----- DGSDNEEEVS
AAU95755_Bombina_orientalis - - -¥GGFMKKMDE - - LYHVEPEDGE NGGE | LAKKYGG - FMKKEADT - -DTSD- - - LLRELLATNGDPE- - - --------- NNDTPEEMS
PENKA_XENLA - - -¥GGFMKKMDE - - LYHAEPEEDD AGGE | LAKNYGG - FMKKEYDSDRDAAD - LLRELLATSGDPESS\YHD ----- NNSETPGE IN
AF195886_1_Spea_multiplicata - - -¥GGFMKKMDE - - LYRPEAEEDN- - - NGGE | LAKKYGG - FMKKEFDS - -DTAD- - - LLRELLGSN-DPEAISY-H----- DNNE IPGE IN
Opioid_Platynereis_dumerilii - - - GNLLGGLFSNSNYGKDKRYGDLFSNSNYGKDKRYGGLFSNSHYGK——DKRYGGSLFGHLFSNKGKHYGNLLGHVFGRSVDDKRDGQAE
GT275811_Haliotis_asinina ---ETl- - - MGSGY - - -RGPLTLGKRYG - -
FC753982_Lottia_gigantea PIL SNYLNKHFGRLFFGGHHQLFT———PIKTVKOKHYGHLFMNKKSEG

330

XP_001497715_Equus_caballus GG - FLRKYPKRSSE\/AGEGDVDADR\/GHEDLY - - H--PKLKWDNQK GGFL-------

AAO16208_Danio_rerio GG-FMRR- -GGLYALESGV -RELQ R RRVGR - - PDWWQE - SKBYGGF L - - - - - - -

XP_002808525_Macaca_mulatta GG -FMRGL - KRSPQLEDEA R RRVGR- - PEWWMDYQKBYGGF L - - - - - - -

AAU95755_Bombina_orientalis GG - FMRGY - RRSPEAEDDT - - - - T I RRVGR- - PEWWQDY QK] GGFM- - - - - - -

PENKA_XENLA GG - FMRGY - RRSTDLEDET - - - - B I i RRVGR - - PEWWEDY QK| GGFM ———————

AF195886_1_Spea_multiplicata GG - FMRNY - RRSPDVEDEA- - - - RRVGR - - PEWWQDYQKBYGGFM- - - - - - -

Opioid_Platynereis_dumerilii GSLETPMF -GGKKDKRYGSLFTPM GSLFTPMFGGKDKRYGSLFTPMFGGKDKRYGSLFTPMFGGKDK GSLFTPMFGGK

GT275811_Haliotis_asinina NTFGY -F - -PY-KRSEYVPYNGA IG- - MGRFGG- - - ------

FC753982_Lottia_gigantea KRYGRLEMTPY SARM - - FW -------
380 390 410

XP_001497715_Equus_caballus - - RQFKV\/TRS QEDPNAY ————— SGE | FDA - -

AAO16208_Danio_rerio N SQBQ- - - - -DEBENS|- - - - - --------------- SEVEKRYGGFMGY - - - -

XP_002808525_Macaca_mulatta - HFAEA—LPS—NEEGESY— ----SKEVPEMEKRYGGFMRF - - - -

AAU95755_Bombina_orientalis - ----SKEVPEVEKRYGGFMRF - - - -

PENKA_XENLA - ----SKENPDMEKRYGGFMRF - - - -

AF195886_1_Spea_multiplicata - -RRFSDSVLPS-DEDGESY - - - ------------ SKE | PEMDKRYGGFMRF

Opioid_Platynereis_dumerilii KD RYGSLFTPMFGOKGKRYGGLLAQMYGRSEPTSDKRSGEMQKRYGHLLGQLFSNKSGKR

GT275811_Haliotis_asinina - -KRL EIRISQIKK- -

FC753982_Lottia_gigantea T

Multiple sequence alignment of protostome and deuterostome op101d proneuropeptides.
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Culex_XP_001850615 LACMHTGVSNL C
Aedes_XP_001655654 LACLHTGVSNL C
Tribolium_AEP22448 LSCAYTGISDL Cc
Lottia_FC752417 RLCSESGLENVPRC
Idiosepius_DB915092 LLCVPVGVKNA Cc
Capitella_EY612671 AICINAGTKGY Cc
Saccoglossus_FF486270 VYCRRFQKGGL (]
Strongylocentrotus_XP_00372336 | LCKH | AAGGL YKC
Crassostrea_CU997729 KVCVESNVPGLFKC

Trimmed multiple sequence alignment of the C-terminal Cys-containing peptide in lugin
precursors of protostomes and deuterostomes.

30 40 60 70 80 90
XP_002734994.1_Saccoglossus_kowalevskii ML/FSAVLVAVLFTHTSAQPGCCRGVGCKIPPNCKCPFQS/ /CDNF’TKNVL TAGKR- ------------- YLPISKSNELSTY@RPVSBA -NV
NP_001037303.1_Bombyx_mori MNLTMQLEV | KQQRPTRGFKNVEMMIIARGFGRBDRPHPRAE - LYGLDNFWVMSEPSPERE E - V-DE]| FES
AAF23016.1_Mythimna_unipuncta MNFSMHLAVVVAA KQQRPTRGFKNVEMMTARGFGKIBDRPHTRAE - LYGL FWEMLESAPEREGQE - TNDEKTLES
AAB08757.1_Manduca_sexta MNLTMQLAV IVAYV - - KQQRPTRGFKNVEMMTARGFGKBDRPHPRAE - LYGLDNFWEMLETSPEREVQE - V-DEKTLES
AAR32789.1_Helicoverpa_armigera MNFSMHLAVAVAA - - AACLCIVAAAPEGRITRIKQQRPTRGFKNVEMMIARGFG -DRPHTRAELYGLDNFWEMLEASPEREGQD- A EKTLES
CAD32495.1_Spodoptera_ Iruglperda MN | SMHLAVAVAA - - AACLCVCAAAPENRLARTKQQRPTRGFKNVEMMIARGFG DRPHTRAE-LYGL FWEMLEATPEREGQE - - E]| LES
AEQ27700.1_Spodoptera_exigua MN | SMHLAVAVAA - -AACLCVCAAAPENRLARTKQQRPTRGFKNVEMMIARGFGKBRDRPHTRAE - LYGL FWEMLEATPEREGQE - - EKTLES
ABA61322.1_Mythimna_separata MNFSMHLAVVVAA - - AACLCVVAAAPEGRLTRIEKQQRPTRGFKNVEMMIARGFGKBRDRPHTRAEPVYGLDNFWELLESAPEREGQE - TNDEKTLES
100 110 120 130

XP_002734994.1_Saccoglossus_kowalevskii VTS D | LIRSSPSL IBKIV-KAITBDLNGDDOMISKAELQSL VYD

NP_001037303.1_Bombyx_mori IPLBWFVNEMLNNPDFARFVVEKF IDLNQDGMLSSEEL - RN

AAF23016.1_Mythimna_unipuncta IPLBWFVNEMLNNPDFARSVVHKF IDLNQDGMLSSE| LLHNVV-

AAB08757.1_Manduca_sexta IPLBWFVNEMLNNPDFARSVVRKF IDLNQDGMLSSEELLRNF - -

AAR32789.1_Helicoverpa_armigera 1PLBWFVNEMLNNPDFARSVVREF IBLNQDGMLSSEELLRNVV -

CAD32495.1_Spodoptera_frugiperda 1 PLBWF EMLNNPDFARSVVRKF IDLNQDGMLSSEELLRNVV -

AE027700.1_Spodoptera_exigua IPLBWFVNEMLNNPDFARSVVRKF IDLNQDGMLSSEELLRN IV -

ABA61322.1_Mythimna_separata IPLBWFVNEMLNNPDFARSVVHEF IBLNQDGMLSSEELLRNVYV -

Multiple sequence alignment of insect and Saccoglossus kowalevskii allatotropin
precursors.



20 30 50 60 70 80 90

NP_001070860.1_Danio_rerio LQviL AL-LAHLARDAEGVA-SEBEARA- - - - - - KLYEMLCRAGRRNDSSVARHL\IHLNNDAA\/GIL LG| - -KVGES -RVHD
EDMO06064.1_Rattus_norvegicus LLLL PPALLSLGVDAQPLP-DEECRQK- - - - RLYEL GILELG RPGPP-GLQG
EGWO08038.1_Cricetulus_griseus LLLL PPALLSLGVDAQPLP-DEECRQK- - - - RLYEL G/l LBLG RPGPP-GLQG
ADL41188.1_Leucoraja_ocellata - LDV LALLCSLVSASPRVP-K[EECQQ- - - - KV IDL G/l LILG| KTNAQPLQN
XP_003913141.1_Papio_anubis LLLL PPALLSPGAAAQPLP-DECRQK- - - - RLYEL GILTLG RSGPP-GLQG
XP_002197774.1_Taeniopygia_gut LLLEN- ------ CSLAAARHSLP-HECRQK- - - - RVYDL GILTLG KSVPL-TFQS
CAG02825.1_Tetraodon_nigroviri LLFML -LSQLACDAHSMS -E RQP - - - - RLYVL GILBLG --VEDEE-RFQS
XP_003222637.1_Anolis_caroline SFLLL FCSLAMGKQAVP - D RQK- - - - - - NIFDL NG | LIELG| GSATATK TFQS
/ADX06858.1_Salvelinus_namaycus LILLL VSHLACDAQGVA-N RQK- - - - - - RLYVLLCRSGDGTGTR- - - - - GPLTDDAAAG | LIL G -KETDERRFQS
AEZ56940.1_Silurus_meridionali LAKKVLLLA----LLVQLTCDAEAMTTS ARK---- TLYELLCRAGHRNLTDPDGKLGRLSSDAAAG | LIILG KAPET-RYQD
XP_002598524.1_Branchiostoma_f CMHVLLAVL- ---FVGLLCKGSWAFP-RECWRR- - - - - - PHFRRILFGPRNHG H- GILEVG Q -----
XP_002734994_Saccoglossus_kowalc- ML | FSAVIL - - - - - VAVLFTHTSAQP -Q RG\/GCK\PPNCK PFQS I[ICDNPTKN LTAG] NYLPISKSN
100 110
NP_001070860.1_Danio_rerio LQQLLHNSRNQAAG | LTMGKR
EDMO06064.1_Rattus_norvegicus LQRLLQANGT NTERSWKTAQR
EGW08038.1_Cricetulus_griseus LQRLLQANGNHAAG | LTMGHS
ADL41188.1_Leucoraja_ocellata LHHLLHGLENQATG | LTMGKR
XP_003913141.1_Papio_anubis LQRLLQASGNHAAG | LTMGRR
XP_002197774.1_Taeniopygia_gut LYRLLHGSGNHAAG | LTMGKR
CAG02825.1_Tetraodon_nigroviri LHQLLHGSRNQAAG | LTMGKR
XP_003222637.1_Anolis_caroline LYRLFHSSDNQAAG | LTMGKR
ADX06858.1_Salvelinus_namaycus LNQLLHGSRNQAAG | LTMGKR
AEZ56940.1_Silurus_meridionali LQQF LHSSRINQAAG | LTMGKR

XP_002598524.1_Branchiostoma_f EYKSLPRGEHDPSHGGLPTSLV
XP_002734994_Saccoglossus_kowalELSTYQRPVSDAKTNVVTSDD |

Multiple sequence alignment of Saccoglossus kowalevskii allatotropin and chordate
orexin proneuropeptides.

10 20 30 40
XP_002732147.1_Saccoglossus_kowalevskii T L TELOADDDDKHG FG- NKRGFGNKHVDTFEEFOVDDDDKHGFGN
BAJ34721.1_Lehmannia_valentiana ASLSLYFLATVAMAVALNL IAASD | EYSESDSDLGSF -
BAA82260.1_Achatina_fulica MASSPHYL LLVVVLVVTLTHITASDFEFLEPDQDVEPF -
AAB48564.1_Helix_lucorum -MASVSHLLLLAFTLATAFNLIASHELDYLE-DADLDSD -

80
GFGNKBYDTFEEFQVDDD-
G GF - -

NP_001191589.1_Aplysia_californica TS AGCLLLTMLLYATLDFLYARD IOFAETDSEL TPEAGAVADHVLKEG- - FGKRGYF OKRGFFDKAGD -AS
XP_002598112.1_Branchiostoma_floridae - - - - - - - - EPDDLG IGFQTRGFGKKEAWAPYAHALS - - - ARGFGN - - - - - - = == - = - - KRGMG GFG AAEDERYAAVQELVERLRHQAE
100 110 130 140 150 160 170 180

XP_002732147.1_Saccoglossus_kowalevskii GFGNKHGFGNHRGFGNKFIG GFG TETAG YEF'DSPLKGF IDKWHKMEEEA VSDFILSEKKNS --------------
BAJ34721.1_Lehmannia_valentiana GFADKRGFADKRGFAD IGFADKRGFADKREN INPLV - - - - - VKLLQGGFLGKNDQGTGHSSFSRLLARQGF LE -
BAA82260.1_Achatina_fulica GFADKRGFADKRGFAD - - IGFADKRGFGDKRDE | SPAL - - LRLLQHSYQSQPLPLRGHSAFSRLLARQGLWE -
AAB48564.1_Helix_lucorum GFADKRGFADKRGFAD - IGFADKRGFADKRERISPLV- - LRLLQRSYQNQHCH - - - - - - - - - == - oo oo - - -
NP_001191589.1_Aplysia_californica GFFDKRGFFD!KSYADSKDEESNAALSDFAED GF FG| YYGSKREE | SPRV - - LNLLLRNYQIHPSPLNGHNAFSRLLAKQGFWEN
XP_002598112.1_Branchiostoma_floridae EGLADLMRYGSQAEGGDEAD- - - - - - - - - GFG L - R

Trimmed multiple sequence alignment of protostome and deuterostome achatin

proneuropeptides.
S AR

AEE25638_Platynereis_dumerilii_L11 --RRRP--DCTRFVFHPSCRGVAA S
NP_001191479_Aplysia_californica_L11 QQKRRPRIDCTRFVFAPACRGVSA A
XP_003117556_Caenorhabditis_remanei_CRE_00378 - - - - - - - LDCRKFSFAPACRG IML S
EFX89671_Daphnia_pulex .-~ RDLDCRRFVFAPMCRGAT | S
XP_003701569_Megachile_rotundata - - - - - ESVDCEMYPFHHTCRGTMS! R
XP_003251276_Apis_mellifera - ---- ESVNCELYPFHHTCRGTMS: R
XP_003490748_Bombus_impatiens - ---- ESVNCEAFPYHQMCRGSMS: R
XP_001237550_Anopheles_gambiae = - ----- KRGCAAF - -GHACYGGHGKRS
EEZ97804_Tribolium_castaneum - - - - - - KRGCATF - -GHSCYGGMG i
XP_003488044_Bombus_impatiens KRGCSAF - -GHSCFGGHG F
Q8SXL2_DROME_Drosophila_melanogaster CCHamide - - - - - - KKGCQAY - -GHVCYGGHGKRS

Trimmed multiple sequence alignment of protostome L11 and CCHamide/polychaete
excitatory peptide neuropeptides.

10 40 50 € 70 qo

PASA_GEN_10400009_Daphnia_pulex E | EQWSFK - - PE SMIKDTKHPPYE < - <« <o toooeooo i KAASNHPHLPN rrrrrr

ccap_Tetranychus_urticae INSFSGHL - - DISRP F SLS\PNYPNLPSSLAMDDSSSASPPSSSSSSYPASSSLLSSSSLSIDEPLA\NEWLNYLRMTQK

CCAP_Nasonia_vitripennis DDGLE IVA- - - - - MERP F DPSYASG---------------o- oo LQLPIP- -~ - - A

CCAP_DROME ANHKLSGV IQWKYE PF TYPSYPPFSLFKRNEVEEKPVNNEYLSEGLSDL—r - \DINAEPA\IENV Q

CCAP_Tribolium_castaneum ATERVLEP KISRP F SNLPALPEQSEVVD-------- -ENLGSL- - - LELSAEF’AVED' Q

CCAP_MANSE SEE I VMAP - - KISRP F SQGPPGMPAQDLRTKQY LDE - -EALGS | - - - SESAIDE - Q

NP_001124369_Bombyx_mori NEEMVTMP - - P SDTAPGMPNQDLMRQRQYVDE - -DT LGTM- - - - LDSESA\DE- Q

CCAP_PERAM MDRLLDPK- - R PR SDESMGTL - - - ---VEMNSEPAVDD- Q

ADK73625_Rhodnius_prolixus | AEP IDPK MISKP F - BIDESMATIE- - - - - - - o e oo e ice e e i e e e e eae VDLNSEPAVEE - Q

CBM40422.1_ConoCAP_Conus_villepinii RQERYGKRL | PV LA PF SF - GCYNGK SLSGAGPALSTPVDPSF\‘NNKARTMAHMLDAAASARHEOOOOLLOOREORGLESRDPAASGDLS R

ES398282_Mytilus_californianus RVEQMSL | K| P GEFGEGNGKRIS - - - - - - - - - - - - - - - - oo YDVPV IRDE - -QRrR

FQB65313_Crassostrea_gigas EDKDITQK - - DKRVF IGF|F GCS NGK! SNSMNLNP ----VDAPEPETKTD- FH.R

FP600843_Hirudo_medicinalis SDKNLFTM VEGNTESGES - NF RS PQTQT TDNPN- - - - - <« -« oo oo oo oo LSLDMS - - - - - - - - LRNL
100 110 120

PASA_GEN_10400009_Daphnia_pulex LLD--KLFAKIQHQRANFVQLDDPEY - - - - - - i

ccap_Tetranychus_urticae LMEEARSWE | LQSR I NQFGS | EMGQRQK - - - -

CCAP_Nasonia_vitripennis LLR----LSSLRNGAAAEVRMRQRPLGL IGPEN

CCAP_DROME IMSQAK IFEAIKEASKE I FRQKNKQK - - - - - - M

CCAP_Tribolium_castaneum IMSEAKLWEA IQEANMELHRRRQESAE - - - - - S

CCAP_MANSE ILSEAKLWEA IQEASAE | ARRKQKEA- - - - --Y

NP_001124369_Bombyx_mori ILSEAKLWEA IQEASAE | ARRKQKEF - - - - - - i

CCAP_PERAM ILSEVKLWEA IQEARVELLRRRQEQLQQQSNQF

ADK73625_Rhodnius_prolixus | LSEAKLWEA IQEARMELLNRKQQQS - - - - - - D

CBM40422.1_ConoCAP_Conus_villepinii LLC - - NGYGGCRGGKRT LYSPWLERMN- - - - - E

ES398282_Mytilus_californianus QPQQKRLFCNMGGCGNGYGKRTLYSA- - - - - - L

FQB65313_Crassostrea_gigas LEC--------- NTGGCFGRRKRSTSQ- - - - - T

FP600843_Hirudo_medicinalis KISEELAMKKHRDYHREYLR- - ----------

Trimmed multiple sequence alignment of CCAP/ConoCAP proneuropeptides from
arthropods, mollusks and annelids.



XP_003125675_Sus_scrofa
XP_003479659_Cavia_porcellus
XP_003419729_Loxodonta_africana
XP_002929798_Ailuropoda_melanoleuca
XP_002756762_Callithrix_jacchus
XP_003208285_Meleagris_gallopavo
CBM40422.1_Conus_villepinii
NP_001124369_Bombyx_mori
FP600843.1_Hirudo_medicinalis

Ao

LN =
SNFK

blls

10

SERNGVGTGMKKT
SFRNGVGTGMKKT
SERNGVGT GMKKT
SERNGVGTGMKKT
SEFRNGVGTGMKKT
SFRNGVGSG | KKT
VECNGFTGCGGRH
PFCNAFTGCGRKR
VECNTFSGCSNFK

Shared motif in deuterostome neuropeptide-S and protostome CCAP families.

XP_001654286_Aedes_aegypti SAKDFFICLSNQLGDPTLNA MLLDNLEVACDPRFSPVSA\OKRNSKVVSKOKFYSWGGK N
XP_003244660_Acyrthosiphon_pisum RQKTVFSSWGGKR - - - - - - - - - - oo oo - QSTYP SSWGGK]
NP_001124363_Bombyx_mori \/DKKNFSPWGGKHDKPSFEH RSSS\/HEPSMPKHVHFSF‘WGGK
EHJ73323_Danaus_plexippus LEKRSFSPWGGKRNRPNT | E - -KSAGIREPSMPKRVRESPWGGK!
EV289917_Tritonia_diomedea EKRQSFAAWAGKRSADYDHP - - - - - - - - - - - oo oo VYGSMVKRPSFHAWSGK
FR764292_Malacoceros_fuliginosus APKRVFQPWGGKRSGSSVFDE IDDSSEVALDKRNWFERSEPRDYAQALMKKGFQPWGGKRASESPWGGK|
FO180226_Sepia_officinalis EEKRKFSPWAGKRGGPVLPS - - - - - - oo omo o m oo Y1 IRTRTNSKPDV I THKKSRESPWHGK:
FC738949_Lottia_gigantea GKRAAFTSWGGKRSNDEYDLDKKAFRYWNGKPSDL - - - - - - - - ---- NDGGDGNVDMDKKAAETSWGGK!
EB316616_Aplysia_californica GEGTNI IPENERDEVDEFP - DSGTEDLDKRAGFAPWAGK D GDGVV

NP_741126.1_Caenorhabditis_elegans
estExt_fgenesh1_pg.C_360058_Capitella_teteta

XP_001654286_Aedes_aegypti 2 ; !

XP_003244660_Acyrthosiphon_pisum
NP_001124363_Bombyx_mori
EHJ73323_Danaus_plexippus
EV289917_Tritonia_diomedea
FR764292_Malacoceros_fuliginosus
FO180226_Sepia_officinalis
FC738949_Lottia_gigantea

GGK
RLLLQ.TDSD\GHLQK

EB316616_Aplysia_californica GKRT - == -cmmmmmmmmmmmo-
NP_741126.1_Caenorhabditis_elegans - - AGK ----------------------------------------------
estExt_fgenesh1_pg.C_360058_Capitella_teteta ROFGPW rrrrr GGKRA -SPEIYKKAFNPWGGKRSSTSSLEDF
200 210 220
XP_001654286_Aedes_aegypti - - oo oo - IRNPEFHAWGGKRNQKDDN
XP_003244660_Acyrthosiphon_pisum S RRSSDFFPWGGKRFTGDAK

NP_001124363_Bombyx_mori
EHJ73323_Danaus_plexippus
EV289917_Tritonia_diomedea

FHAWGGKRSEDN

GGKRSDYGDEVDKKAAFTSWGGK
S

50

Y SW
DKRAFSAWGGKRA - FNPWGGK S FEDOEAERGNFE

130 140 150 I
------- TGRVHRQPKVV - -« ool

DYDGYDNGEMDE HOMDKRE LNG | KQDKNNYRNKMTKG | HALF T
-NLAGLHY IPSVDKRFPLKMMALSAKFDPRSFKEAMPF
- -NMAGLQF | PSPDKRHP K I LALNTKLDERT LRDALPF

- FNPWGGKR - -AFSQWG- - - - - GKRSFSPWGGKR

VNIKKDGKRKVKFESAWGGKRSPP I |G
-VHLKKDGKRKVKFSAWGGKRSPP | |G
I NE LRK¥MRHHMG

FR764292_Malacoceros_fuliginosus R A GGKRAFSPWGGKRAFQPWG
FO180226_Sepia_officinalis - - LLEKRGENPWA- - - - - - - - -
FC738949_Lottia_gigantea YLRAFVTRLLNERAPKRSFESAWKGKRNGELVY
EB316616_Aplysia_californica - ---- - PHSAVDAQKRPAFHAWSGKRSTYPYK
NP_741126.1_Caenorhabditis_elegans - - - - - - - - - - - - - EKRKQFYAWAGK - - - - - - -
estExt_fgenesh1_pg.C_360058_Capitella_teteta - - - - - - - - - - - - - LSKRSENPWGGKRSSDMKG

70 80 9

A - -SDKHGRP - - ------------- K
S - -GQMVYKPGSKSSKL IFSATVPELE
S--GAMIYKPGTKGSKV IFSASVPELT
S i LSPDVD
S-SLSALSDNTNLDTDSDY | SDELDNK
S - - AAGISDPELSDN LLE
SDFGDEM- - - - - - - -

Trimmed multiple sequence alignment of leucokinins from arthropods, nematodes,

annelids and mollusks.

ACI90289_Apis_mellifera
NP_001156174_Acyrthosiphon_pisum
NP_001166882_Bombyx_mori
ACT98134_Rhodnius_prolixus
BAG68789_Procambarus_clarkii
Helro1|167674_Helobdella_robusta
ABA70768_Aplysia_californica
jgilCapcal|226517_Capitella_teleta

MLRF B

bits

10
KRQDVDHVF LRFG
KRQDLDHVF LRFG
KRQDVVHSF LRFG
KRQD | DHVFMRF G
KRQDLDHVF LRFG
LNDKKAVNMLEBMG
LRLGRGLQMLRLG
EQQKRAMSMLIBMG

VIV IVWITIVIOI

Shared motif in arthropod myosuppressin and lophotrochozoan myomodulin families.



XP_003707068.1_Megachile_rotundata
XP_001952600.2_Acyrthosiphon_pisum
NP_001106139.1_Bombyx_mori
NP_001076808.1_Tribolium_castaneum
XP_001653959.1_Aedes_aegypti
XP_001604056.2_Nasonia_vitripennis
XP_001987384.1_Drosophila_grimshawi
XP_002400720.1_Ixodes_scapularis

XP_003117755.1_Caenorhabditis_remanei SVFRAKR
XP_002644555.1_Caenorhabditis_briggsae RV - - - KR
XP_003741125.1_Metaseiulus_occidentalis - FGPVHK

NP_508782.2_Caenorhabditis_elegans
XP_003144987.1_Loa_loa
XP_003142207.1_Loa_loa

10 20 30 40 50 60 70 80
ID- 1QCKG I YDKS - - - | FARLDRITGEDEY NL - - FREPQLHQLERKNGHT§D EKIQTWIKQ
FD- IQCKGVYDKT - - - IFARLDRVGEDGYNL - - FREPQLHS LERKNGETFD EDEVEK |QKWIKQ
FFTLECKGVFDAA- - - IFARLDRIGDDGFNL - -FREPQLYTLGRAEGETTPY EQ 1 DQM I DF
T--KRS-FFDIQCKGVYDKS- - - IFAKLDS/IGEDGYML - - FREPQLHNLERKNGETTDYFKGE I DTLQR- - SDEEAQ IQLWIKQ
A--KRSSFFDIECKGQFNKA- - - IFYRLDRIGEDGYSL- -FREPQILSFEKKSGETTDYFRGELDALQL- - TDE IETLKPF IKV
SFMD- IQCKGVYDKA- - - LFARLDR IGEDGYNL - - FREPQLHT LERKNGF T§DYFKGELDVLLL- -QDE - - - -MEWIQT
SNFFDLECKG IFNKT- - -MFFRLDRIGEDGYQL- - FRETS I HRLEKKDCF DSKWEGEGVKVLLT - PTEE I SNLQHF I KV
S-FLELGCRGNFEQS- - - YLARLERVGEEGFGL- - YREPQVYN I GRANGEKNENFDLGADALLL - - KDEMSDLRRM I NY
TY IDENANCG I HE IE - -MVHT IMDR I GMLGHE LHSHF APNTRVE FQN QPVEP
TY | DDMD-CAPQEFE - - MVHT IMDR | GHLGHE LHSHF APNTRVE FRN QSVE
RLFYTAECRGDYAPHFDDY | SRVDT | GREGSEMYPTMRDF | AKN FRN EIH
RV---RRTY |IDENENCGSHELE - -MVHT IMDR IGMLGHE LRSHFAPNTRVE FQN QPE
STEK-NWEE ID-PNC-GIYRHQ- -SLHAVMDRVEE LGHEMF SYEENS LRAE FRN -
NARMFTTSTTSKPGCL - | YNDE - -QLH | IMDRVGE [ GHEMYSHQYPNTRAD F
XP_003099569. 1_Caenorhabditis_remanei SLC- - RPDHQS - RNCKAYRRPA - - - LNEVLTRIGLLEHEMFSVDQPNLAAE
TVR--SEE-DSGPSC-PVLADE - - PVGEVMER | GOMGHE L'S S HSRPNMRY EGRADGETHDAEREGLKLF TP - RRHTRHLRQKY - - -

NP_501985.1_Caenorhabditis_elegans

Trimmed multiple sequence alignment of arthropod and nematode CHH/ion transport
peptide precursors.

XP_003448951_Oreochromis_niloticus
BAJ41195_Takifugu_niphobles
GHRP_RANCA_
BAJ78290_Cynops_pyrrhogaster
XP_001368784_Monodelphis_domestica
XP_003222082_Anolis_carolinensis
XP_003207193_Meleagris_gallopavo
EDL88193_Rattus_norvegicus
XP_003467985_Cavia_porcellus
XP_002713873_Oryctolagus_cuniculus
XP_003134902_Sus_scrofa
BAC06473_Carassius_auratus
NP_001076418_Danio_rerio
NP_899189_Danio_rerio
BAJ33488_Colisa_lalia
XP_003216729_Anolis_carolinensis
EGV95359_Cricetulus_griseus
BAE79779_Petromyzon_marinus
BAL03639_Paramyxine_atami
BAL52329_Petromyzon_marinus

10 20 30 40 50 60 70 80 90
IRF - ---YPPTVRPLHLHANMPLEFGRQSDE - - - - - - - - - - RTPNSSPNLPQRF - GRSWEA IRVCAEC- - - - - - - - - - PSVRRAPNQLLEQ|
VRL----YPPTLQPHHQHVNMPMREGRDGVQ- - - - - - - GGDHVPNLNPNMPQRF - GRSWK\/\RLCEDCV— SKVQGVL- - KHQV]
LSmaPENEFLOERSLKPAANLELRGRT SDDK | AKS | PSFDK | AKS IPNLPQRF - GRYL- - - - - - SGK- TKVQSMA - - NLPQ
VKM- - - SAPLVHRMPHASANLP LRFG EAKSSPAFYSPLRY - ESAF - DER | -RKSVP - - NLPQ|
YKV ---RNLKLNKIPQLMPHPP LRFG ERSIESVANLPFRF - GRNL—— DGG - I -SRRIP--NLPQ
IRR- - -TTPEMKKMAHAAVNLPLREFG| ERS IKPAANLPLRF - GRAP - LGR- L-RRHVL--PFSH
IKV---NTPT INKVPNSVANLPLRFG ERS IKPSAYLPLRF - GRAF - GES - L-SRRAP - -SS8Y
IKM- - -SPAPANKVPHSAANLP LREG EAG- T-MSHFP - -SLPQ)
MKM- - -STPAVNKTPHAAANLP LRFG EAG | -SRHLP - -NLPQ
NKM- - - SSPTVNKMPHAAAT LP LRFG EAS | -LRRIP--NLPQ
IKM- - -STPVVNKMPPSAANLP LREG| EDS- M-SRPVP--NLPQ
LRL----HPKITKPTHLHANLPLRIFG TMC - ---ARSGTGLSA--TLPQ

LRL----HP I IPKPAHLHANLP LBIFG T™MC - ARSGTGPSATLPQ
LRSLLHGSQRYERNP - SVLHQPQRIFG ETV- PGQIWSM- - AVPQ
LRALLLGSQRETRT - - SVLHQPQRIFG EAA- PGQIWSM- - AVPQ|
LRSFLHAMQRPGRSP - SF LFQPQRIF G -SLSSGIRMNPRA - DSN- APQFLSM- - AVPQ
LRFLLQAMKRPGRSP - AF LFQPQRIF G -SWSKEQLSPQAR S eeeaaaa- - EFWSL--AAPQ
ARAFMHFPQRFGRAGPSSLFQPQRF G ----DEEVPPSLFYRRSW- - GAP— AEKFWMR - - AMPQ
VRAFSNTPQRFGRADTSHFFQPQREFG SDQRAEAGVAERRNSQET - - YVWMR - - ALPQ
NRAALRSGVGQGRSS - KT LFQPQ| ---PAADCPESA-AASW- - AGLODGNADRASRSEPFWHR--TRPQ

F G|
AASLFRPPNRFGRSPAVWLDSPNRFG

XP_002596281.1_Branchiostoma_floridae ----SVPFDIPRRF-GRGF - - - SLDSDVPR
Trimmed multiple sequence alignment of chordate NPFF/GnIH proneuropeptides.
10 20 30 40 50 60 70 80 90

XP_002592711.1_Branchiostoma_floridae
A3KQQ9.1_Danio_rerio
NP_001079046.1_Xenopus_laevis
AAD44483.1_Homo_sapiens
XP_413807.2_Gallus_gallus

- - -MKSA VCVCVL TLA /CYVFGVARAAPVNKVDVEPKDEOVKED DQQAPQNGETASTETEPEEEEKEDAENGEDD.DKHTETDEDEDDKEEEIK

-MASKRLGFVVVLALVCQHINAFPTPAGPDDK - - YNRELTEEKPLEQQ |AEA- -DSIRKTESKPTPPAEEETNSEDDD | TFLKALAEKSKESNNE
- -MGPKYVFITAI IGVFVHVQGFPNPS |KQDKDVHNRELSEERPLEEQIAEA- -DTVSRGTSTENQE -MLKNDSFADPDLGF LMSMGEKDGDVKRS
MGFLGTGTWILVLVLP- - - IQAFPKPGGSQDKSLHNRELSAERPLNEQIAEAEEDK IKKTYPPENKP -GQSNYSFVBNLNLLRA I TEKEK | EKER
-MLLKLAVTLQVLSLLASRAHGFPKPAGRDKA - VHNRQLSVERPLEEQ|AEAEADKNRK IGPTENKP-EFRNYSF DLNL LKSVAERERNEKER

XP_793795.3_Strongylocentrotus_purpuratus MQSLQTRIFALLL IFVFA-LSA LAAPLKEDRLNEETKLQKVENA VTSQDRELEDTQPKQIQETEDGPVDVEEDNTPDE - - - - - - DDDRGQEV |
XP_002731170.1_Saccoglossus_kowalevskii - - MMRNVAAMLVLAFLVCLVPRYNAVPFKEQIN- - - - - - VEIPTDEISKEILKNELKISEEEE- - - - EASGEGSG ETDF I1PL IK.ENINEEKT

XP_002592711.1_Branchiostoma_floridae
A3KQQ9.1_Danio_rerio
NP_001079046.1_Xenopus_laevis
AAD44483.1_Homo_sapiens

100 110 120 130 140 150
HM\/KDQSNDEKMAALDAANOLPPLDVGLGGENEVLKF'DOVADYL VKDDPYGEFDIAS
TPISDSAN-ERLGADDTDSTK -NRRLADDYDSTKNGMDYKYQDDPESFRQLDG -
GSTRGSFGSNRGTLDDADSTK -NLKLAEYFDTTKSMPDYKYEDDPDGLHQLDG
QSI/RSSPLDNKLNVEDVDSTK --NRKL IDDYDSTKSGLDHKFQDDPDGLHQLDG -

170 180
--DP- - -EKLVHS - -
-TPLTAQDIVQK - -
- TPLTAEDIVRK- -
-TPLTAEDIVHK -

- IAMR | YMD

XP_413807.2_Gallus_gallus ESIRTSLYEQQLA IDDADSTK- - - - - NRRLVDEYDSTKSGLDYKFQDDPDGLHQLDG -TPLTAEDIVQK- - - - - - IATRIYEE

XP_793795.3_Strongylocentrotus_purpuratus NYQD | QVDHNSKVTSENEGKKPETDSKNEEEEEEDEFDDLLGYEDEDEEQLEEA VEOOMEEEEEGSEVMLTPAAAHELMLELHDPVEVAKFVVET

XP_002731170.1_Saccoglossus_kowalevski NYEDFGVDYDSFE INK- - - - - - - - - - NNVLEQNVDGVKCELNFD- - - - - - - = - - = - o oo oo oo e e o s TARELATSLDRPAAIANYIIST
200 210 220 230 240 250 260 270 280

XP_002592711.1_Branchiostoma_floridae
A3KQQ9.1_Danio_rerio
NP_001079046.1_Xenopus_laevis
AAD44483.1_Homo_sapiens
XP_413807.2_Gallus_gallus

XP_793795.3_Strongylocentrotus_purpuratus D|
XP_002731170.1_Saccoglossus_kowalevskii

XP_002592711.1_Branchiostoma_floridae
A3KQQ9.1_Danio_rerio
NP_001079046.1_Xenopus_laevis
'AAD44483.1_Homo_sapiens
XP_413807.2_Gallus_gallus

XP_793795.3_Strongylocentrotus_purpuratus DG L L YNQM.
XP_002731170.1_Saccoglossus_kowalevskii DEV | TSDM -

XP_002592711.1_Branchiostoma_floridae
A3KQQ9.1_Danio_rerio
NP_001079046.1_Xenopus_laevis
AAD44483.1_Homo_sapiens
XP_413807.2_Gallus_gallus

VTDFES IMNKLLTVGVIT KEAEEFEDAVAEDLROI VLAEDFIKLFOAA KGVDFVKDPNPOYNEGLNLDYGDNFL IF'OTKSA YKTDAKSILDE

DDRGVFDRIVSKLLKLGL ITDSQAETLEYEVAEALQDL ITKNAKDNMIGD-RSVDYPVSA
RGVFDKIVSKLLNLGL ITESQAYTLEDEVAEVLQQL IANEAKNREKEA - GDLDVADV ~~~~~

INDRAVFDK I VSKLLNLGL ITESQAHTLEDEVAEVLQKL I SKEANNYEEDP - NK - - - - - -
RGVFDKI|VSKLLNLGL ITESQAYTLEDEVAEVLQQL IANEAKDREKEP- EDFDYP -
AAGFLRALRLLLHDGY ITEAEAYALKDEVASQLRNLLMLQQVELSRALFETYQ- - -
IESFICVIQILIEDGL ISEEEADYLEEEVSSELQKQL VDDVEVYDNDPFEEQEMMLAP

290 310 320 330 340 350 360
ESLLDALK- DEQKEETPE KDSDPASEEEEVKDTSASDETEEEPEPGOA ! TKEEPRDGGDNA -
PSPRFDEE -DEVENEGGDDANGDEPQEEESRDDTVRSDDSWDAVSDGNDRNELNPEDGLQDL
EGKMETLN .-
PEKVTPMA
QEKMTSSK

390 400 410 420 430 440 450 460 470
NE IDNDEERSDET - - - - - - - - - - DGSDEEEKKGSNEEEEEVEEKELVIDNGKTKEFLK EKQEAEGEGDKEDEKESEEESEVIMDADLDTAG
KSLDSEQDKEERETL ITIMKTL IDFVKMMVKYGT | TPEEGVTYLE-NLDAMIALQTKN-KLGKSLVPLSIT---PPTGKAADDDDNTKTEAA
KSLNSENDVKEKKTLLTIMKTL IDFVKMMVKYGT | TPEEGVNYLE - NLDDMIAVQVKN-KLGKNFGSHRNAL - - PSEDKNADESDSTKEEAA
KSIDSEKEAKEKETL ITIMKTL IDFVKMMVKYGT | SPEEGVSYLE-NLDEMIALQTKN - KLEKNATDNISKLFPAPSEKSHEET STKEEAA
KSLNSETETKEKETL ITIMKTL IDFVKMMVKYGT | TPEEGVSYLE-NLDTMIAVQTKK - KLEN - -QPTDKSSEEADSTKEEAA

XP_793795.3_Strongylocentrotus_purpuratus SSEGGSEYREEDLGLSSQTSEYMQGEDE | ERYGQEVEPE | ENFEEEL LEQGPDGLVKD | KETDHNGDA DA TEL QEA EKIADELEDEL | EGGHTS

XP_002731170.1_Saccoglossus_kowalevskii - - - = = = = = = = = = = = =« = c oo oom oo o PFGQ I LVEDKQDYDD- ESTESESQETFE- SEEDSFWDNEEEKS - EVEDTDLDELEQELQNSDKL -
480 490 500 510 520 230 540 850 560
XP_002592711.1_Branchiostoma_floridae KEEKKMNDDLENELREKYGYVDSSNGVTTP -NDVTTAOELLOTEADADNTQLQDLPFPQL TPEEYD- -ELAKEFDRRVEENYRKGFLNRNEVQE

A3KQQ9.1_Danio_rerio
NP_001079046. I,Xenopus,laevis
AAD44483.1_Homo_sapiens
XP_413807.2_Gallus_gallus

XP_793795.3_Strongylocentrotus_purpuratus KTES | K| TKPGAEAVVKVGPSN- - - DV IDEDVEKNWKDMSLLLDND I PED | -

KEYESLKDSTKDVQTAAE | SHP- - -GKSESYLEA | RKNIEWLKKHNKEGNK - - - - - - - - - - - - EDYDLSKLRDFMDQQVDSY IDKG | LEKDEGDV
KEYELLKDSTKPEPNDAAESKP - - KGKAETYLEA | RKN|EWLKEHNKEANK - - -GDNDLSKLKEFVNQQADSYVEKG | LDKEEANV
KEYGSLKDSTKDDNSNPGGKTDEPKGKTEAYLEA | RKN|EWLKKHDKKGNK - - -EDYDLSKMRDF INKQADAYVEKG | LDKEEAEA
KEYE |SKDSTKNEEQNAAENSEEPRGKAEAYLEA | KKN I EWLKKHNKQGNK - - -EDYDLSKLRDF IDQQADAYVDKG | LDKEEADV
------ LRSLGIDMEKLGNKYEEEKELEDEEEKE

XP_002731170.1_Saccoglossus_kowalevski NNMAKVQETYYPEDEEKFGAFP- - - DFKDNYLDD I TED | VW/NEDKLKEND - - - - - - - - - - - - AEAA- -DLALDLGQLLDYYVDTGKLSDKD | MG

XP_002592711.1_Branchiostoma_floridae
A3KQQ9.1_Danio_rerio
NP_001079046.1_Xenopus_laevis
AAD44483.1_Homo_sapiens
XP_413807.2_Gallus_gallus

LEAMVAPY

KRIYGSL
XP_793795.3_Strongylocentrotus_purpuratus | KE | AT KE: G E D
XP_002731170.1_Saccoglossus_kowalevskii VMNLLQ - - - - -

Multiple sequence alignment of deuterostome secretogranin-3 proneuropeptides.

FERN
YGRN
FGRA
FGRY
FGRA
FERA
PGRS
FGR -
FGRM
FGRT
FGRT
FGRR
FGRR
FGKK
FGKK
FGKK
FGKK
FGRK
FG- -
FGKR
FGRA



10 20 30 40 50 60 70 80 90

XP_002595878.1_Branchiostoma_floridae - - - - - - - oo oo oo oo MGVRVMRSRICVIGLLVLMLTQSEAYSFREKSWRTSPYYRQYGGYFR- -
XP_003920919.1_Saimiri_boliviensis_boliviensis MVRPVPLAVLLLLOL-GTCFPLLDRREPTDTMGG\GAGGSWANL- -AKGPQPHFVWGSSQWLRASRPQALLVMAKGLQMSGREHA -GHRFHFR
XP_003794941.1_Otolemur_garnettii MSPYSLAYLLLLPL-VNCSPLRDRRGPTNALSSFAARVGWS |P---AEGLRPHFMWGSSRWSRAPWPQALLVKAKELQTLGRVYA-GFRLRFR
NP_937865.1_Bos_taurus MF(SPVSLPVLLFLPL—GACFP\/LDTEEF‘\IDA\IGGTGREMSWMDPV -ARGR- -PFPWGSPGWPRAPYPHALLVTAKELRASGKARA-GFQLRLG
XP_003996063.1_Felis_catus MISPY---CLLLLPL-GACFPLLGTEE--AAAGGVRGEMGWAHL - --PGGHRVSLPRGSPRRPRAPHPLGPPVTAKELQMSGRQRA-GFRVRFG
XP_003122292.1_Sus_scrofa MISCHSLPFLLLLPL-GACFPVLDRDVPVNAMDVVGGGRSWANL - - - AGGR - - HF LWGSPGWQRAPHPGAWL IMAKELQAVGRARA-SFGLRFG
XP_002915255.1_Ailuropoda_melanoleuca MISPHALSCLLLLPL-GACFPPLDREEP IATTGGVRGRMSWADL - - - PGGHRVPLPRGSSRWLRAPHPHGLLVMAKELQMSGRRRA-GFRFRIG
XP_003407599.1_Loxodonta_africana MMHPYPLSYLLLLPL-GVCFPLADREESGDTLGGI|RAKTSWAHL - --AQWHRPNFRWGSSWQPRAPQPLALLVVAKELQTSGKERA-GFRFRFG
XP_850751.2_Canis_lupus_familiaris MISPRSLSCLVLLPL-GACFPLLDREEPVAAMSGVGGEMSWANL - - -PGGHRAPLPRGSSRWLRAPHPHGLLVTAKELQMSGRQRA-GFRFRFG
XP_001499477.1_Equus_caballus MIGPYSLSYLLLLPL-GTCFPRLDREGPVDARGG IGRKMSWADL - - - AGGPRVHSLWGSSPWPRAPQSPALLVTAKELQAAGRERA-GFRFRFG
XP_003757455.1_Sarcophilus_harrisii MKTPHSLSCLLLLTL-GACFPPSDRRE IGDPVDGPG-EVQMRGP -ETARGHQPGFPGGAARRRRFQDPASLFVMAKKLQGLGKERA-GFRFRFG
XP_001166241.3_Pan_troglodytes MVRPYPLIYFLFLPL-GACFPLLDRREPTDAMGGLGAGERWADL---ATGPRPHSVWGSSRWLRASQPQALLV IARGLQTSGREHA-GCRFCFG
XP_001369758.2_Monodelphis_domestica MKAPHSLSCLLFLTL-GACFPPSDK KMAEGHWPGF LKGTPKWKRFQDPSSLFVMAKKLQGLGKERA-GFRFRFG
XP_003513797.1_Cricetulus_griseus MRSLHTLPYLLLLPL-STCFPLLDR -VEERRPHSVQDPFLWLRVPQPQALLVVAKELQSSHREHT -G--FPPG
EDL93266.1_Rattus_norvegicus MRCLCSWLC-LLLPL-SACFPLLDR -TEGHTPRSVQSP- - ---- - RPQALLVVAKEQQASRREHT -G- -FRLG
XP_003470984.1_Cavia_porcellus MRGPSSLPYLLLLLLLGTCLPLLDRREPPAA---VGAGRSRAHL---AEGHGTHSVWGLSRGPGALQPQVLPLVARLLQALGVGHT-S--LRLA
XP_001235089.1_Gallus_gallus MRAPYSLTCLILLSL-GACCPPHEHHEPRRPEDVL--EPCWRGAVAEAVGP - - - CGWAAPMRRRSEELGALLGIARVLRGYGQQHSVGPR- - -G
100 110 120 130 140 150 160 170 180
XP_002595878.1_Branchiostoma_floridae RDGGDQAPSFTSTGNGED\/SNGLDDDAG\YLSDQAGDDG\SPADK---HSAMLQQLAQQLKNHP ERGGE TF FGK HESHHSFGSD
XP_003920919.1_Saimiri_boliviensis_boliviensis BQDQDSE A - -TGFLPAEG-DKASGPLGNLAEELNGYSRKEGGF SF -
XP_003794941.1_Otolemur_garnettii IQDEGSEG .- .- .- -TSFLPVDG-EKASGLLGNLAEELNGYSRK FSF FGR—R
NP_937865.1_Bos_taurus IQDDGSEA - - - -TGLLLGEA-EKVGGLLGTLAEELNGYSRK FSERFGR -
XP_003996063.1_Felis_catus HDDGSEA R - - -TGFLLADG-DKASGPLGTLAEELSGYSRKKEGGFSFRFGR - R
XP_003122292.1_Sus_scrofa IQDNGSEA ---- ---- ---- -AGFLPGDG-EKASGLLGTLAEELHGYSRK FSFRFGR -
XP_002915255.1_Ailuropoda_melanoleuca IQDDGSEA - - - - - -PSFFPADG-EKASGPLGTLAEELSTYSRK FSEFRFGR - R
XP_003407599.1_Loxodonta_africana I(QDDGDEA .- .- .- -TRFLPADG-EKTSGPLGSLAEELTGYSRK FSERFGR - R
XP_850751.2_Canis_lupus_familiaris [QDDGSEA -- .- -- .- -- .- -TGFLPADG-EKAHGPLEGTLAEELSSYSHKEGGE SF
XP_001499477.1_Equus_caballus IQDDGSEA - ---- ---- -TGFLLADG-EKESGPLETLAEELNGYSRK FSF
XP_003757455.1_Sarcophilus_harrisii QEVDKKA - - - - - -SNIYLGSE-EKRNGLLGSLAEELSGYSRK FSF
XP_001166241.3_Pan_troglodytes QDEGSEA .- .- .- -TGFLPAAG-EKTSGPLGNLAEELNGYSRK FSF
XP_001369758.2_Monodelphis_domestica QEEDSKA - .- - -TNIYPASE-EKQNSLLGSLAEELSGY | BK FSE
XP_003513797.1_Cricetulus_griseus -- - .- .- -AGFLPTDA-EKASRPLEGTLAEELSSYSHR FSF
EDL93266.1_Rattus_norvegicus - - - - - -TGFLPTDS-EKASGPLGTLAEELSSYSRR FSF
XP_003470984.1_Cavia_porcellus - - - -SSFLPAEGSEKATSPLGNLAEELNGYSRR
XP_001235089.1_Gallus_gallus - - - - - - ----GGTILGDLAEELNGYGRK FGR -

Multiple sequence ahgnment of Branchiostoma floridae and vertebrate QRFP- like/26Rfa
proneuropeptides.

10 20 30 40 50 60 70 80 £
XP_002603230.1_Branchiostoma_floridae MVSTV I D | T\ISVF IHVMSSVWAEEEEEENF LPVD- - - ERSAEEE ATIEEE LIEAD | EARERGNEEEKRGLGMFGRRP LRQERGNSMEK | FYGSREP
NP_001191709.1_Oryzias_latipes -LLSASC QEEKEL | EALQEVLEKLR-NKQLPSSEKELGWLPP - -CNTSEQCAVRKGARY
CAK11003.1_Danio_rerio -LLTVTC KEL IEALQEVLEKLR-NKQIPAVEKISLEGWVPS - -CDAGEQCAVRKGSHF
XP_003962586.1_Takifugu_rubripes VRART L KDL | DALQEVLEKLR- SKEMP L - EKISLEGWLPS - - CDAGEPCAVRKGAR |
XP_003643145.1_Gallus_gallus LALCAV GP GGG KEL | EALQEVLEKLK - SKRVPHYEKI§FGQVPM- - CDAGEQCAVRKGAR |
NP_004282.1_Homo_sapiens RLLPLLGAALLLMLPLLGTRA- QEDAELQPRALD\YSAVDDASH KEL | EALQEVLKKLK-SKRVP I YEKINYGQVPM- - CDAGEQCAVRKGAR |
XP_003969792.1_Takifugu_rubripes LLLSS ITGAQVLVTDSEEELSPRALRDFYP- - - - - - KGPNLTS - BKQLLGALQEVLEKLQ- AKRLPMWERKYGQVPT - - EDVGEQCAVRKGAR |

100 110

XP_002603230.1_Branchiostoma_floridae KT /I €S| PRDTE MAP P NSRF KYRGM
NP_001191709.1_Oryzias_latipes GKLEGEPRG FSIL L
CAK11003.1_Danio_rerio GKLES PGGTA FSIL (L}
XP_003962586.1_Takifugu_rubripes GTLESCPRGTS FYVL L
XP_003643145.1_Gallus_gallus GKLEDECPRGT S SFLL L
NP_004282.1_Homo_sapiens GKL D PRGTS SFLL L
XP_003969792.1_Takifugu_rubripes GKM PRGAF FFLL L

Multiple sequence ahgnment of Branchiostoma floridae and vertebrate CART
proneuropeptides.



