Abbreviations of species names

ABBREVIATION | SPECIES NAME COMMON NAME PHYLUM
Acal Aplysia californica California sea hare Mollusca
Agam Anopheles gambiae African malaria mosquito Arthropoda
Amel Apis mellifera Worker honeybee Arthropoda
Apis Acyrthosiphon pisum Pea aphid Arthropoda
Apom Alvinella pompejana Pompeii worm Annelida
Asch Acanthopagrus schlegelii Japanese black porgy Chordata
Bflo Branchiostoma floridae Lancelet/Amphioxus Chordata
Bmor Bombyx mori Silk moth Arthropoda
Bpli Brachionus plicatilis Marine rotifer Rotifera
Bvar Bombina variegata Fire-belly toad Chordata
Cele Caenorhabditis elegans Caenorhabditis elegans Nematoda
Cgig Crassostrea gigas Giant oyster Mollusca
Cint Ciona intestinalis Sea squirt/ascidian Chordata
Ctel Capitella telata Capitella Annelida
Dmel Drosophila melanogaster Fruit fly Arthropoda
Dple Danaus plexippus Monarch butterfly Arthropoda
Dpon Dendroctonus ponderosae Mountain pine beetle Arthropoda
Dpul Daphnia pulex Water flea Arthropoda
Drer Danio rerio Zebrafish Chordata
Ecom Eurythoe complanata Common fireworm Annelida
Ggal Gallus gallus Chicken Chordata
Gros Globodera rostochiensis Yellow potato cyst nematode Nematoda
Hasi Haliotis asinina Donkey's ear abalone Mollusca
Hdiv Haliotis diversicolor Abalone Mollusca
Hduj Hypsibius dujardini Waterbear Tardigrada
Hmel Heliconius Melpomene Postman butterfly Arthropoda
Hrob Helobdella robusta Californian leech Annelida
Hsap Homo sapiens Human Chordata
Hvit Homalodisca vitripennis Glassy-winged sharpshooter Arthropoda
lobs llyanassa obsoleta Mud snail Mollusca
Ipar Idiosepius paradoxus Northern pygmy squid Mollusca
Ipun Ictalurus punctatus Channel catfish Chordata
Isca Ixodes scapularis Deer tick Arthropoda
Lgig Lottia gigantea Giant owl! limpet Mollusca
Llon Lutzomyia longipalpis Sand fly Arthropoda
Lmig Locusta migratoria Migratory locust Arthropoda
Lsta Lymnaea stagnalis Great pond snail Mollusca
Mdom Monodelphis domestica Gray short-tailed opossum Chordata




Minc Meloidogyne incognita Root-knot nematode Nematoda
Name Necator americanus Hookworm Nematoda
Oarc Onychiurus arcticus Springtail Arthropoda
Oana Ornithorhynchus anatinus Platypus Chordata
Ocun Oryctolagus cuniculus Rabbit Chordata
Olat Oryzias latipes Medaka fish Chordata
Onub Ostrinia nubilalis European corn borer Arthropoda
Ovul Octopus vulgaris Common octopus Mollusca
Pmai Peregrinus maidis Maize planthopper Arthropoda
Pmar Petromyzon marinus Sea lamprey Chordata
Pmon Penaeus monodon Giant tiger prawn Mollusca
Ppac Pristionchus Pacificus Nematode Nematoda
Psau Phyllomedusa sauvagei Sauvage's leaf frog Chordata
Psed Peripatopsis sedgwicki Velvet worm Onychophora
Psin Pelodiscus sinensis Chinese softshell turtle Chordata
Rpro Rhodnius prolixus Triatomid bug Arthropoda
Skow Saccoglossus kowalevskii Acorn worm Hemichordate
Spur Strongylocentrotus purpuratus Purple sea urchin Echinodermata
Tcas Tribolium castaneum Red flour beetle Arthropoda
Tspi Trichinella spiralis Whipworm Nematoda
Turt Tetranychus urticae Red spider mite Arthropoda
Vphi Venerupis philippinarum Manila clam Mollusca
Xind Xiphinema index Fan-leaf virus nematode Nematoda

Abbreviations of peptide names

AVP, vasopressin; Oxt, Oxytocin; TK, Tachykinin; GnRH, Gonadotropin-Releasing hormone; Crz, Corzaonin;
CCK, Cholecystokinin; SK, Sulfakinin; NMU, Neuromedin U; Neuromedin S, NMS; Ple, Pleurin; Pk, Pyrokinin; NPY,
Neuropeptide Y; PYY, Peptide Tyrosine Tyrosine; PAHO, Pancreatic Hormone; NPF, Neuropeptide F; HCRT,
Hypocretin/Orexin; AT, Allatotropin; CRH, Corticotropin-Releasing Hormone; UCN, Urocortin; ELH, Egg-Laying
Hormone; DH44, Diuretic Hormone 44; CGRP, Calcitonin Gene-Related Peptide; Calc, Calcitonin; IAPP, Islet Amyloid
Polypeptide; ADML, Adrenomedullin; ADM2, Adrenomedullin 2; DH31, Diuretic Hormone 31; NPS, Neuropeptide S;
CCAP, Crustacean Cardioactive Peptide; NPFF, Neuropeptide FF; SIFa, SIFamide peptide; NMB, Neuromedin B; GRP,
Gastrin-Releasing Peptide; CCHa, CCHamide peptide; Gal, Galanin; Galp, Galanin-like Peptide; Buc, Buccalin; TRH,
Thyrotropin-Releasing Hormone; KiSS1, Metastin/Kisspeptin; QRFP, Ox26/RF-amide family 26 amino acid peptide;
PTHY, Parathyroid Hormone; PTH, Parathyroid Hormone; PTHrP1, Parathyroid Hormone related Peptide 1; TIP39,
Tuberoinfundibular Peptide 39/PTH2; GIP, Gastric Inhibitory Peptide; PACAP, Pituitary Adenylate Cyclase-
Activating Peptide; VIP, Vasoactive Intestinal Peptide; PHM, Peptide Histidine-Methionine; Sct, Secretin; Gcg,
glucagon; GLP, Glucagon-Like Peptide; Lk, Leucokinin; ETH, Ecdysis-Triggering Hormone; Ple, Pleurin; Lg, Luqin;
RYa, RYamide peptide; Prct, Proctolin; PDF, Pigment-Dispersing factor;

Color coding in alignments of homologous precursor sequences

Signal peptides are indicated in blue, dibasic residues (Lys/K and Arg/R) in red, Cysteines in purple,
conserved C-terminal features (e.g. RFamides) in green. C-terminal amidation was not indicated; instead
glycine residues just before dibasic cleavage sites were highlighted in orange in precursor sequences.
Signal peptides were verified using SignalP 4.0 (Petersen, Brunak et al. 2011).



1.

Alignment of bilaterian Vasopressin (AVP)-like precursors (family 1)

* 20 * 40 * 60 *
AVP Hsap -------------- MPDTMLPACFLGLLAFSSABFO @ R JIMRA -~~~ —— === == === — === - MSDLELRQ
Oxt_Hsap --------—----- MAGPSLACCLLGLLALTSA@ 410\ @ -1/ cleaA — —— ——— — - ————- APDLDVR------ K
Vte Trub -—-----—------- MPQCALLLSLLGLLALSSA@ 410\ @ -ReleaA - —— ———— - ————- LPETGIR------ o)
Iso Trub -——----——---—-- MTGTAISVCLLFLLSVCSAGN 4S) (@ - T clelfals -~~~ —— ———————————— - IMDAPQRK

AVP Cint ------------- MYRQFSIVLILLANSLILD GQEITDPRKQLFQELPEFLDNRPFQ
AVP Bflo ------- MWRFGMVLSVVLILVVVAATVGHSAGE @1 T\ - REERA - — ——————————— LENRSGP---AARE
AVP_Skow ----- MEGTPERLSWKVLTIAVIFVCATTTCEAS BISH@ARCEIEYS ————————————— PGSALTGAGHPLRQ

AVP Spur ------- MMSVKSIVTCLFLSLVLALWIGGSFARPIS\ I KCERS — - ———————————— NSRPLR------ Q
AVP Ctel MRHSSDAVNSVVLCGRLLLLFACISCCIETTSG@ IR\ (@-TcEle8S————————————- SVPSRIS---AQKE
AVP Lgig --------- MCEFSSFQYILSLEFVFMCVIFGANSE R IR\ TClElA - — - —————————— IEASEIG----- HK
AVP Dpul -------- MAGLWTFCLIALSMTEMIIPLTAKP@RIT > PClEilS — — - —————————— SQLVEPS---SYLE

AVP Tcas —---—-——-———-—--- MSTIITSIILLVLSESLVS
AVP Cele ------=--—=-=--- MGSSPILLVLAISIGLAS

AVP Hsap
Oxt_ Hsap
Vtc_Trub

————————————— KFAISEN---AVKP
<-===-- signal peptide -------- > vasopressin-like

80 * 100 * 120 * 140

LREOESNYLP--SB------ OSGOKAR----- Gs
LROOENYLP--SP------ OSGOKAS——--- Gs
S YLL--TP------ QAGGRP®- - --GSE
n‘ P>SAR@AE/’NYLL--TP------ QAGGRP@----GSE

Iso_Trub
AVP Cint SAT>LOHRFLSSGVLQQOVORILHEFVEISSRGA----PQK
AVP Bflo @PRec)5SLSeQ@IGPTT--@@SP----QAc@TRSLRVALE®SMoNLVP--VP-—-—--
AVP_ Skow @ISecSNNScH®--IcPSil8@GD--~---Fc@YFGIIQ TAVEOE KSIP--VP-—-—--
AVP Spur @LEeei-GGVeRE--MePGiiS8GP--—-TIc@HNi:QHTLS@MR *NEIS—-TP-——-——~
AVP Ctel @MAGec)=NGLeOQO®--VePNT®OGO----DIc@F . GiiQ "AKMSGE "NDSP--IP---—--
AVP Lgig @MSelc)-GNVeQ®--VePNil88GR- -~ --Fc@Y)iGI\K ' TET®EH "NDST--VA---—---
AVP Dpul
AVP Tcas
AVP Cele

* 160 * 180 * 200 *
AVP Hsap -NDES@VTEPE®-REGFHRRARASDRSNATQLDGPAGALLLRLVQLAGAPEPFEPAQPDAY
Oxt Hsap GtRSAVLcifel®-SPDGOHADPA®-———-——————————— DAEATFSQR~~~~~v~vmvmvvmvmmvmvm v v v v n
Vtc_Trub GEeRSAVSei/@8-NSES@AVDSDE-—-—-- LGETEALEPGDSSAGSSPTELLLRLLHMSSRVEPHKCTLI~~~
Iso_Trub GtRSASSeifsle-DAESSTMDOSE-——-—- LSEEEGDERGSLFDGSDSGDVILKLLRLAGLTSPHQTH---—--
AVP_Cint RRY@IKVE) /@8- SWDRERPQVSE-—-—-—- SYKDQDIPSHKEVFQDQTALVNRISHLLQODMY~~~~~~~
AVP Bflo TEeT@VGEE @8MDGEKSSLSPE®---—-—--—- SMRTAEDEEARRQERRSVLPNWVLPGNTPPDIQKWW~~—
AVP_ Skow HeNSVADK:{&8-EEYN@SYDAN@---—--—-- TTKNDGFQKADSSSSTAFKRAFKDLLEDK~~~~~~ s~
AVP_Spur SET SEDASESIMIEEDDSLKRFEQMSREENGSTRKDLRVKLLDLLLNMQODQ~ ~~~~~
AVP Ctel GEeRSVAEQ:{8l8-NEDK@SHDSS@---—--—-- QSKAKRQHDNLSQDLLRYMHQLMTLKSLGGRR~~~~~~~~
AVP_Lgig D e T et et T T D ettt
AVP Dpul DeI —SLGNLPQDDLA~MAM A A M A A M m v M A M MR N N AN NN N NN N NN N NN N NN NN N NN N N NN NN N NN
AVP Tcas T -SQDS@HADKS@—————————————— ASDDKSPIDLYTLINYQAELAGDK~~~~~~a~~an
AVP Cele - -TQGGEQTS et e e dadadadada T e ety




2.  Alignment of bilaterian Tachykinin-like peptides (family 2)

Tkl Hsap
Tk3_ Hsap
Tk4_Hsap
Tk 1 Trub
Tk _2 Trub
Tk_1 Drer
Tk _2 Drer
Tk_1 Cint
Tk_2 Cint
Tk_1 Ctel
Tk_2 Ctel
Tk_3 Ctel
Tk_4 Ctel
Tk 5 Ctel
Tk _1 Apom
Tk _2 Apom
Tk_3 Apom
Tk_4 Apom
Tk_5 Apom
Tk _Ovul

Tkl 1 Lgig
Tkl 2 Lgig
Tk2 1 Lgig
Tk2 2 Lgig

Tk2_ Lgig
Tk_1 Acal
Tk 2 Acal
Tk_1_Dple
Tk_2 Dple
Tk_3 Dple
Tk_4 Dple
Tk_1 Pmai
Tk_2 Pmai
Tk_3 Pmai
Tk_4 Pmai
Tk_5 Pmai
Tk_6 Pmai
Tk_7 Pmai
Tk _1 Onub
Tk 2 Onub
Tk_3 Onub
Tk _4 Onub
Tk _1 Dpul
Tk_2 Dpul
Tk_3 Dpul
Tk 1 Tcas
Tk 2 Tcas
Tk_3_Tcas
Tk_4 Tcas
Tk_5 Tcas
Tk_1 Dmel
Tk_2 Dmel
Tk_3 Dmel
Tk_4 Dmel
Tk_5 Dmel
Tk_Cele

Tk Ppac

~~vaam~mH-—-—-KTDS
~~~n~~D-—---MHD

~vnmvmmmmmmmnaASO
~~~a~P-——-—-RPHQ
~~vanm~mH-—-—-KINS
~~~a~P-——-—-RPHQ
~~IYLH----KINS
~amamaaaam~HVRH

SIGDQPSIFNERAS
~avmmnmmamnmm~TLSR
~avanFS————— PKS
~anvaAY - PS
~avmvaRV-———— PL
~~~~GL----NKSS
~mvaalN-———— PAS
~~v~maAP-———— PS
~~vm~mRP————— PAGY{
NPNPNPVAV j = pea——— PS
~avmnSP-——— - PE
~~~~SEVKPPSSSE
~~mv~mHP-———— NF
~n~maQP————— AF
~~~aQR-———— TF
~~~maQP————— HL
~~~aGL----DQY
~vnvaFRK-———— PSGii R
~a~aQP-———— HLG3HES)3
~avna PQ GMR
~ravnmaRKm— PQ GVK
~avmA PM GMR
~~~~~A-——-NTHRKIGE €5
~mvaAnAS————— NM GMR
~avnvammva v m~AM GMR
~vnvmvmva BV GMR
~aunvammm s~ TM GMR
~avmmnmma v~ AR GMR
~~~~~~~~~~~AVEF#GMR
~avnvammvm~mamm~AM FEGMR
~avnam— PQ FvGMR
) - TR PQ FvGVK
M ———— PM GMR
~~~~AA-—-—--NTHQIGF €43
~~a~TP-——-NSRAIGLE I
~~~~KM-—-—--HGEKI 3L€)
~~~~AP————SSNSF¥GMR
Mo ———— PS F¥GMR
PPy | L — PMG3Me)) 3
~avm A —————— PS GMR
~~~~MP----RQA GMR

~~YPYQ----FRG 1§=GVR

~~~maAP-———— SISEY IGMR
B - e P GLR
~avmAa A ————— PT GMR
~~vanDAP-———— VNSI3Ve )
~avmA A —————— PN (€1
~~vmaP-———— MMSLK e

~~~~~~~~~~~~APE IGLR

0



3. Alignment of bilaterian GnRH-like peptides (family 3)

GnRH_Hsap
GnRH2 Hsap
GnRH_Pmar
GnRH1 Cint
GnRH2 Cint
GnRH3 Cint
GnRH2 Csav
GnRH_Spur
GnRH1 Ctel
GnRH_Apom
GnRH_Ovul
GnRH_Acal
GnRH2 Lgig
CORZ_Dmel




4.  Alignment of bilaterian Cholecystokinin/Sulfakinin-like peptides (family 4)

CCK_Hsap  ~~~~~~~nii)d

CCK _Drer  ~~w~~~w~nii)d

CCK_Ipun  ~~~~~~~~i)L-GWMD
CCK_Cint M
CCK2_Skow ~~~~~~~~bHY-
CCKl_Spur ~~~~~~aa)
CCK2_Spur ~~~~~~PD
CCK3_Spur ~~~~DKAD
CCK Ctel QGAAWDM-
CCK_2 Lgig ~~~~~~F-b)
CCK 2 Hdiv ~~~~~NYGE
CCK 1 Lgig QG-AWDY-
CCK_1 Acal QG-AWSY-
CCK 1 Hdiv QG-AWSY-
CCK_2 Acal ~~~~~SYGE
CCK_Apom QG-AWDM-
Sk_Dmel Rt 30D
Sk_Dpul ~nnnnFDD)




5. Alignment of bilaterian NMU/Pyrokinin-like peptides (family 5)

NMU Hsap
NMS Hsap
NMU Drer
Pkl 1 Lgig
Pkl 2 Lgig
Pk2 Lgig
Pkl 1 Dpul
Pkl 2 Dpul
Pkl 3 Dpul
Pk _Tcas
Capa Dmel
Hugin Dmel
Pkl 2 Cele
Pkl 3 Cele
Pkl 1 Cele

* 20 *
~~~vnnn~n~FRVDEEFQSPFASQSRGYFLEF
ILOQRGSGTAAVDFTKKDHTATWGRPFFLF

e 2 T e 7= 1€ ¢ 1
~~mnnnn~~~SAGRFRYYPEVRSEERAVA
T o 1=3 i =
A < 1 =



6. Alignment of bilaterian NPY/NPF-like peptides (family 6)

* 20 * 40 * 60
NPY Hsap ---—---——-——---- MLGNKRLGLSGLTLALSLLVCLGALAEAYPSK/:DNPGEDAPAEDMAR
PYY Hsap ------——--—---- MVEVRRPWPALTTVLLALLVCLGALVDAYPIKEAPREDASPEELNR
PAHO Hsap ----—--—---—---- MAAARLCLSLLLLSTCVALLLOPLLGAQGAPLE|sVYPGDNATPEQMAQ
NPY Bflo -----------------—————- MTSVRIFSYVCLLVLIYACVEVTRAQEEEDVEAPEEGK
NPY Skow ----—--—---- MDLKTILLLASLVCMVVCWDERLSARVQRDASDYQAISTAPSRGASLAEWDR

NPFl Ctel ----- MKLSQILILLLLGLSVIICSVHANTDDDDARLVMVMSQOMHP, - KRPEHFRNMDELNV
NPF2 Ctel -----------—--- MDAKLLLKAMEVLASCLLLLLPTSCSQDMHGM 5VRPKVFRNADELRM
NPF Lgig ----—--—-—-—-—=-—--- MOKLVLSLLILAAVVMLEVTSQDSMLAP:DRPSEFRSPDELRR
NPF Dpul MSSSNNSIQQFLPRSCSLAALVFLVVMAVLAVCVTTTKADGGDVMSGGEGGEMTAMADAIK
NPF Dmel ----------—------ MCQTMRCILVACVALALLAAGCRVEASNSREPRKNDVNTMADAYK
<-=-—=---- signal peptide --------- > <---
* 80 * 100 * 120

NPY Hsap SSPETLISDLLMRESTENVPRTRLEDPAMW--—————————
PYY Hsap DGPDTLLSKTFFPDGEDRPVRSRSEGPDLW----—-—-—-—-———
PAHO_Hsap HKEDTLAFSEWGSPHAAVPRELSPLDL-—---—-—-———————-
NPY Bflo SAPDYGSRTLYRHPPPYPQDIVHTLDMDGISLSLCISSLNL
NPY Skow SDGGANNIHQQTQKNHRSNIWDYLSKKLALE--—--———————
NPF1l Ctel FSEVRVHTIVLYCFCQSRLAPIRCA-——————=——————
NPF2 Ctel SSPSENPAFGEVDVDGNGRVNDDEFDQFAYGYRK----——-
NPF_Lgig SVNKRSAADYLFKPSHKNDYEYLYDERDERFPSPYY-----~
NPF_Dpul GRLPYFDMEDLPLHPQVCSSSSYF-————————————————
NPF Dmel GSLMDILRNHEMDNINLGKNANNGGEFARGFNEEEIF----

. .neuropeptide



7.

CRH_Hsap

Sauvagin Psau

UCN1_Hsap
UCN2_Hsap
UCN3 Hsap
CRH1_ Trub
CRH2_Trub
UCN_Trub

CRH_Cint

CRH_Csav

CRH1_Skow
ELH Acal

ELH1 Lgig
ELH2 Lgig
ELH1 Cgig
ELH2 Cgig
ELH Lstag
DH44 Hmel
DH44 Dmel
DH44 Dpul
DH44 Isca
DH44 Apis
DH44 Turt
DH44 Oarc

* 20 * 40 *
~~nnnnnnn~SEEPPITIIDLTFH 3 EQLAQQAHS————WRKEEEI

~nnnmnmnnn ~QGPPIEIIDL.SLELIRK - - - IEIE/ ;QEKEKQQAAN - - - -\ RLL: DT
~~nnmnmnnn~DNPSIHIDL. TFHL#RT - - — ' LE 'TQSQRERAEQ————IRIIFDS
~nvmn e TVIIIDVPIGLIQT - - —1FLEQ RAAREQATT———A
~rmnmnmnnn s FTIIIDVPTNIIYNL - - - FNIA) KNLRAQAAA———A
~~~mnmnmn~~SEDPPI DLTFHEE:?———iMEMS EQLAQQAQN————IRI
~~~mnmnnnn~SEEPPRIDL TFHIIFRK - - - IKEA ;MENQKEQELT - - - -\ RK E
~annmnmnnn~SRLTIHSIDVPTNIIYNV - - —1F FDV. 1AKNLRAKAAE————¥A
~~~n~~~~DALGRNPF HS#DVPLSFI#SK - -~ 'MEV REEQRKIAKIKSV Ss K

SK---1"TEMS REDKRQREKEISL KKL ! EK
RDRLEKAESE QQEKQSDINRYRQNTE T
TD---YLLTEQIRERQRYLAD----LRPRI/LE
N---}'LVLRENKRREAQKTK - ---LRSK/LS
D---1#LVSENQRRDRLESME - - --LRQRI*Q
R———ILEAHEKRFIASRFPYDS——IRK FR
D-—- LAANGRQRMMSEMAM————NRQ F
DSY-/YDOHALRERQEEN-————— LRRRFLE
RQRL -1/ LEVA: KQMREANQRQAVA -\ RVE!QN
LEIA:RQMKENSRQVEL--\RAT
“RQYGNQIKQ---—- N ODKI'E
QDIIERSIKNKIQA————IDKI KD
RQKL—&YEV “RHVDENQKVLSQ--1HQT
RDAL-EEIK:KKIQETQAKIAL--\EKI'KE

IPEILEQPVPDSSGSI{ERMVGPLDVIFRONM-)'MEMH S TRVRHAKNKIVES - REY)'E

Alignment of bilaterian Corticotropin-Releasing Hormone (CRH)/DH44 peptides (family 7 - bilaterian)



8.

CGRP1_Hsap
Calc_Hsap
IAPP Hsap
ADML Hsap
ADM2 Hsap
Calc_Cint
Calcl Bflo
Calc2 Bflo
Calc3 Bflo
Calc_Spur
Calc_Skow
DH31 1 Ctel
DH31 2 Ctel
DH31 1 Lgig
DH31 2 Lgig
DH31 Dpul
DH31 Dmel
DH31 Cele

CGRP1_Hsap
Calc Hsap
IAPP Hsap
ADML Hsap
ADM2 Hsap
Calc _Cint
Calcl Bflo
Calc2 Bflo
Calc3 Bflo
Calc_Spur
Calc_Skow
DH31 1 Ctel
DH31 2 Ctel
DH31 1 Lgig
DH31l 2 Lgig
DH31 Dpul
DH31 Dmel
DH31 Cele

CGRP1_Hsap
Calc_Hsap
IAPP_Hsap
ADML Hsap
ADM2 Hsap
Calc Cint
Calcl Bflo
Calc2 Bflo
Calc3 Bflo
Calc_Spur
Calc_Skow
DH31 1 Ctel
DH31 2 Ctel

DH31 1 Lgig
DH31l 2 Lgig

DH31 Dpul
DH31_Dme1
DH31 Cele

Alignment of bilaterian Calcitonin/DH31 peptides (family 8 - bilaterian)

* 20 * 40 * 60 * 80
MGFQKFSPFLALSILVLLOAGSLHAAPFRSALESSPADPATLSEDEARLLLAALVONYVOMKASELEQEQEREGSRIIAQ
MGFQKFSPFLALSILVLLOAGSLHAAPFRSALESSPADPATLSEDEARLLLAALVONYVOMKASELEQEQEREGSSLDSP
MGILKLOVFLIVLSVALNHLKATPIESHQVEK-————————————— e e ——
MKLVSVALMYLGSLAFLGADTARLDVASEFRKKWNKWALSRGKRELRMSSSYPTGLADVKAGPAQTLIRPQDMKGASRSP
MARIPTAALGCISLLCLOLPGSLSRSLGGDPRPVKPREPPARSPSSSLQPRHPAPRPVVWKLHRALQAQRGAGLAPVMGQ
MVMNTFCSLLFILLVFCVYNASTTGGIYNRLLHPRGTGRQQLLYHNFNNRYGEVLKRNQPSRSDYDTHDELIKNVQPLQQ
MMTTEVGRFLLCACVTFSILLTTCTAAPTARGELPEASLRLSEEDVGRVVSAMAREVLQIVNENVDKLAQPNEFGYGLDG
MLLGNMLVNTVAALTVCVVVEWGTDHVGALPRPADDGDNPLAMTNSDMRRIVSALIREVDQLAAEKLAAQRVFGPGIR--
MRPCFALMVLAFEFVLVHTNQLTASVIRRYDDDMYDYDGDMEPLLALLGQQAGRVYHGLARELLDNIEDNTNTQDNRF SRT
MKSTVIVTLTICCLLYQTTRAASLTNRDGLSROQDILDLLOQLYEEPIRQEGGD—-—-—-—-—-—-—————————————————————
MDRLIVASSAFLVILYITCEFVDVTIAYDDSESEEVVPPNYWSLOLAELTELVKLGEEVLAQKASAEMKAA--—-———————
MYVQVLSLLLGCVLLGGRISEAADERESEDLQEALRVYONLGETRKGLTALKRVVSDLDGD ILQKHDFHDLARKRKGLD I
MVSQFLIESELSPRVLSIMNSAVMRFSLIAMASCIVIASLTSRAQATSLHRQRRDVTEPSLATAVLEDLIMELRDETHSK
MISTTPLYVTVSICLEYLTTTVYCRTDFRFLMKRDTRNNINTDSLOQETLKNLDDEYQRLOKRTCAFGINSHQCTLTSLNN
MGASILLGLTILLSYVNQVHLOMFHPRDISRGGQOQQOEEQLRRGYLIQILKSFLNRRQEDATEKR-———————————————
MSRFVMTIFFLLVACLALIVPGSAAPPRRPMLVDLDDPDSVMEVITRLERSLLRNSDYEHQ---—--—-—-————=————————
MTNRCACFALAFLLFCLLAISSIEAAPMPRYQSNGGYGGAGYNELEEVPDDLILMELMTRFGRTIIRARNDLENS-—-—-—-—--
MSCSSSSMLFLVLIATTVLIAESRVFYNRFDGGLSSDRFMEQKRDGAEASYDYDANQVIRNTM---—-—-—-———=————————
<-- signal peptide -->

* 100 * 120 * 140 * 160

RS = = o
EDSSPDAAR I RV —— === == = = = =~ — = - I YRQSMNNFQG
PLRDGGROHSGPRRHSGP— ——— == — == = = = = = = — — — o e BiToag
RQEEKLNKLEKLFAD IMLEDNSYKNVLFSKKQESNEIDIEPSMMRDTRNNFLEMLQLSNWIHRVLSRLAATPHEQQAAPV
LPQG PV Y —— = = === — — - B
YEDMMD PMAM — — — = — = = = = e
————————————————————————————————————————————————————————————————————————————— KRG
LRRILSEMEADL LY EQ— — = = == = = = = = = = = o o e e
K _______________________________________________________________________________
KMMSQAWLSDGMSPGKRSDLPNLTPDGRTQRLLDEMSNTKALLTVRDILTQADSPTAR--————————=—=——=—————-
* 220 * 240

SLGASRRAARRL~~~~~rmnmnmm s v n s
SVDDLPQVNDAETE~~~———————————
TTNSELDKQA~~~~a~va~vanan——— = ——
DTGLYKAVVSGRIFKDSKH~~~~~~~ A
EAEEEA~~~~~vnm~mmvmvammvmammv v v
SLRHILLNRXH~~~~~v~vmvmvmvmvmvmvnmvnmna
KIVSIEGS~~~~r~~v~vmvmnm~v~vmvmnn
DTTESTPEDVKTGAIN~~~~~~anaaa~

~-RFDAGYGSRYGVAQSVGSKLMAL--—-—-————
- SEB--SLRL.GGMBLTENLNAAANQY-—-——-———-
- SI——NLNLG?ZIQTDEYSSIADMY ----------
—~GVDFGLGRGYSGSQAAKHIMGLA--——-—————-




9. Alignment of deuterostomian Hypocretin(HCRT)/Orexin-like peptides (family 9 - deuterostomian)

* 20
OxA Hsap ~QPLPDEeRQ------- KTCSSRLYE
OxB Hsap ~~~~~~RSGP------- PGLQGRLOR
OxA Drer ~~~~~S&eAR------- APGSEKLY
OxB Drer ~~~~~~KVGE------- SRVHDRLQQ
Ox1 Bflo SWAFPR®SWR------- RTCNEPHFR
O0x2_Bflo ~~QKPASSES---—--—- GSCIePYVS

Ox_Skow ~~~QP -RGVGCKIPPNCKe®PFQSI
Ox1l Spur ~~~QS RRAKGCSFPPGCHe®PLKMSF
Ox2 Spur ~~~D KRTVGCNLRSDCT®RIREIT




10. Alignment of deuterostomian Allatotropin-like peptides (family 9 - protostomian)

AT Mgal [FJLAGVHDRMG
AT Lsta [j3;ANSASRVA
AT Acal [j3;LNSASRVA
AT Lgig [)3-ANSASRVA

AT Ctel GAADREF'S
AT Apom JLGAADRF'S
AT Hrob S\LYDNSRYA
AT Bmor (-NVEMMTA
AT Rpro {—-NVQLSTA
AT Apis \—NMDLSTA
AT Dpul \—TVGLATA
AT Hvit \-NHALSTA



11. Alignment of protostomian Allatotropin-like precursors with Saccoglossus orexin-like precursor (family 9 - bilaterian)

* 20 * 40 * 60 *
AT Rpro ---MMRWSSLLVLVALASIINCIKAGSPSSALYSSAARASGRTETI -\ VQLST/ TYPDSQLQP----
AT Hvit —------—---—--- MRVYTLLLWLVVLLMSVTANSVPVYLRDKPHSI -\ HALST': SDSELSSSE----
AT Apis MAVNNNIMVRLLVIEITFLILAVVNSYPAFEDSEFKHKHRDKGHTI A TDHYMNLMP----
AT Bmor ----------- MNLTMQLEVIVAVCLVLAEGAPDVRLVRTKQQNPT DRPHPRAELYGLD
AT Lsta —------—---—--- MSRTSLTLQVGVVLLAICLFDITYADERIHNQ GYLSSNENLPTLS
AT Acal -------—---- MLSAPSIAHTGVALLVLMCLCPFSQSTEASLS GYASSSGAVPYPE
AT Lgig ------------- MKLTLVLVTVTLTITILANAYPQSPSLSHHNS GFPSWKNY-----
AT Ctel -—--——-—-———————- MKVSICFIVVALVVCIEVMTSHAANLSHS G--——————————
Ox_Skow ---MRTTIMLIFSAVLVAVLFTHTSAQPQCCRGVGCKIPPNCKCPFQSIICSNPTKNVLT YLPISKSN----
<---Alt----———- >
Lmmm e ——— orexin----———————————- >
80 * 100 * 120 * 140 *
AT RPro --—--—-—-——-—————————— DL—EPADWMAEEESSNPELA LRNTVCQEPN~~-
AT Hvit —--------- TSQFTDR----- DS-FPADWFASE\,ONNGE: -\ DIRFLRPLYGPPTTTYK
AT Apis ---------- LDLFVDNKEDSFNQ PMEVSLEKHLKNKY——iH GEINFLLSIDGES~~~~~
AT Bmor NFWVMSEPSPEREVQEVDEKTFESTEPLDWFVNEILNNPD A SEIAIRNV~~~~ v nn =
AT Lsta LDQLESSTGLMEEISDG----- SL—*TVNEFSQ TSHPNIF-\: 2 TDIRIFRPILKK~ -~~~
AT Acal LAR--DVLDNLRAEEEEKELEWSI-\SVDELAS QSHP‘LARHL EIRPFRPPTRK~~~~~~
AT Lgig —------------ FQDGGS———DV—ESVEDMAE ENPS) -\ A LGTKQMLK~~~~~
AT Ctel -------- GDFNSLIDGESD——MV—*SDEDLTEI RADAR i FEA~~~~~~mmnn
Ox_Skow ----- ELSTYQRPVSDAKT - —-NV-|TSDDIVNLIRS SPS|/ I/JKi: QSLVYD~~n~nm——

<--=----- cryptic peptide---------------- >



12. Alignment of chordate Neuropeptide S-like peptides (family 10 - deuterostomian)

NPS_Hsap
NPS_Mdom
NPS_Ggal
NPS Bflo

also refer to:
Rowe ML, Elphick MR. (2012). "The neuropeptide transcriptome of a model echinoderm, the sea urchin
Strongylocentrotus purpuratus." Gen Comp Endocrinol.179(3):331-44.



13. Alignment of ambulacrarian and amphioxus NPS-like precursors (family 10 - deuterostomian)

* 20 * 40 * 60 *

NPS_Bflo MMQTPIFLCSVVLVGAVCGQLSETNNFPQNGNRRLSPﬁEﬁATVLRQFEHLEGAVES ~VSPSDG;ALETGD

NPS_Spur MGYERRILRTLLSILIVLASFVTVYGERDSNFQQKQF;NIVPSPLIQKWRENRMG ;A EKTSNEQWRDE

NPS_Skow MLRKINAVVFFLVAICTLSRATFGEDGMTEKQ#‘LKLHKYWPKEDISEEGSSSTSEDS EAVI;MGFWAV
<--- Signal peptide --->

80 * 100 * 120
NPS Bflo KRSFRNGVGKRRDSEEERLPQ.\:GATELKAEATI GDPHEEGAKAAS KRSFRNGV KRTHF
NPS Spur LLSNLRNVLRKHNASPSSRSRPMITDITAYGLOEPMQOLPADVTADQLFI GAVNSP
NPS_Skow DGKRNGFWNGKRNGEFWNGKRNFDDLRIFGTNKKHSE I NQKRNGEWN KRNFDDFEI
NPS-1like NPS-like

* 160 * 180 * 200 *

NPS Bflo ASLGGLDEPEALRQTGGDANSPSLSRDLWAEVQGKDDEQ--=--==========—=———————————————

NPS Spur KRNGEFFFGKRNGFFF KRSDEDASSTKMDDDRLPKYES SGSFDK---—-—-————=—=—=——————————————

NPS_Skow KNGEWND KREFDNFKTDDLQYPS IEEKRNGFWN KRNFEMSMNKKASASTESEKRNGFYMGKRSVDNTM
NPS-1like NPS-1like

bl 260

NPS_Bflo - RIZDV[ESS PDRAL'ASLQYS RTD
NPS_Spur - WFJPOAAAGIED-VS QLN
NPS_Skow NISSYHYKESAK TT LTKE SPLVGE GRSDV

——————————————————— Neurophys:.n llke—————————————————————

NPS_Bflo
NPS_Spur
NPS_Skow

also refer to:
Rowe ML, Elphick MR. (2012). "The neuropeptide transcriptome of a model echinoderm, the sea urchin
Strongylocentrotus purpuratus." Gen Comp Endocrinol.179(3):331-44.



14. Alignment of protoitomian CCAP-like peptides (family 10 - protostomian)

CCAP_Ctel

CCAP_1 Lgig
CCAP_2 Lgig
CCAP_3 Lgig
CCAP_1 Cgig
CCAP_2 Cgig
CCAP_1 Acal
CCAP_2 Acal
CCAP_1 Ipar
CCAP_2 Ipar
CCAP_Dpul

CCAP_Dmel




15. Alignment of deuterostomian NPS-like peptides with protostomian CCAP-like peptides
20 (family 10 - bilaterian)

NPS Hsap ~S REGV ETGMKKTSFQRAKS
NPS Ggal ~SIgRNGV-cSGIKKTSFRRAKS
NPS_Skow N SEG~~~~~~~~~~~~~~~~
NPS Bflo ~SERNGV-[E~~~~rnnnannnn
CCAP  Lgig ~ CGNG~~~~~~~~n

CCAP Dpul ~ CNAF o/c



16. Alignment of chordate NPFF-like peptides (family 11 - deuterostomian)
* 20 *

NPVF_3 Hsap ~~~~~~~~~~~an~~NMEVSLVRRVEN

NPFF—3—HSap ~~~~~~~~~~~~~~~SQFWSL ————— AgA

NPFF 2 Hsap ~~~~~~~~aa~mnvan~~SOAFL-—--- F
NPFF_1 Mmus ~~~~~~~~aa~mav~v~~~SPAFL----- F
NPFF 2 Mmus SAWGSWSKEQLNPQARQFWSL-----AR
NPFF 1 Olat ~~~~~~~vssanmanvav~w~v~ESVL----- H
NPFF_1 Drer ~~~~~~~~aanmamav~~~~PSVL-—--- H
NPFF_2 Olat ~~~~~~~~~DWEAAPGQIWSM----- A
NPFF_2 Drer ~~~~~~~~~DWETVPGQIWSM----- A
NPFF Trub  ~~~~~~~a~~~EGAPGQVWSM----- A
NPFF_2 Pmar ~~~~~~~~~~nmnn~v~AGPSSL----- F

NPFF_3 Pmar ~~~~~~~~~SWGAPAEKFWMR--——-2
NPFF_1 Pmar ~~~~~~v~~~ass~~ass~~~LARAFMH
NPFF_4 Bflo ~~~~~~~~~an~~~aGFSLDS----- D
NPFF_3 Bflo ~~~~~~~~~an~~SARFSVPF---—- DI)ZRING
NPFF 1 Bflo ~~~~~~~~~an~~~AAAASLF---—- R
NPFF 2 Bflo ~~~~~~~~~as~~~aSPAVHL--——- DS




17. Alignment of protostomian SIF-amide-like peptides (family 11 - protostomian)

SIF 1 Lgig
SIF 2 Lgig
SIF 1 Hasi
SIF 2 Hasi
SIF 1 Cgig
SIF 2 Cgig
SIF Ipar
SIF2 1 Lgig
SIF2 2 Lgig
SIF 1 Ctel
SIF 2 Ctel
SIF 1 Apom
SIF 2 Apom
SIF 1 Ecom
SIF 2 Ecom
SIF Tcas
SIF Agam
SIF Dmel
SIF Dpul
SIF 1 Cele
SIF 2 Cele
SIF 3 Cele
SIF 4 Cele
SIF 1 Ppac
SIF 2 Ppac
SIF 3 Ppac
SIF 4 Ppac
SIF 5 Ppac

*

~~~~~QVPVANPL
~~~~GINPDMSSL
~~NLNRLVGQQPL
~~~~GVNPNMNSL
~~GLTRLVGQQPL
~~~~GMNPNMNSL
~~~~GLNPNVNSL
~QSARGNGRQRPQ
~~~HGVRPGMNGL
DPLEDHLPETSGL
~~~~SSHPNMNNL
DPLRDQLPDTTGL
~~~~GSHPNMNNL
EPLEDQLPEDTGL
~~~TSHNPNMNNL
~~~TYRKPPFNGSI
~~~GYRKPPFNGST
~~~AYRKPPFNGSI
~~~~TRKLPFNGSI
~~~~n~ATIPFNGG
~~~~~STMPFSGG
~~~~~AATPFSGG
~~~~~GAMPFSGG
~~~~~GPVMFSGG
~~~~AAPSQFSGG
~~~~AVPMTFSGG
~~~ASSPMMFGGG
~~~~~APMPYSGG



18. Alignment of protostomian SIF-amide-like precursors (family 11 - protostomian)

SIFa_Ctel

SIFa 1 Lgig
SIFa 2 Lgig

SIFa_Cgig
SIFa Hasi
SIFa Ipar
SIFa Dpul
SIFa Tcas
SIFa Agam

SIFa Ctel

SIFa 1 Lgig
SIFa 2 Lgig

SIFa Cgig
SIFa Hasi
SIFa Ipar
SIFa Dpul
SIFa_Tcas
SIFa Agam

* 20 * 40 * 60 *
~~v~vnman——MDCRLVTEVALFCSMLLVQOVLSDPLEDHLPETSGL SSHPN--V,
~~v~vnnmmn————MNRCTACLVLVLVVILTVNAVQSARGNGRQRP GVRPG——gN
~vnvnmnnn———MVAKGTVGILIVLENTICANIDLNYNQVPVANP GINPD--SS
~~~=-MKIYSIISIVIALVAVIVLKTSASKENSRGLTRLVGQQP GMNPN--uNS -AVDR
~~~a——MNCKIPCLLLVLTEFCIMSEFTHAQANPRNLNRLVGQQP GVNPN——*NS
MSGRRNLLVPASLVLILSAILFFGHETQOVEAAYSPTRGQONTHS GLNPN--
~v~vmmvmmn—MRSSEIVVMVCVVVVLTEWGOVAEATRKLP-FNGS

M ————— MOLALAKVEFSVCIVVIILTSWIEMTEATYRKPPENGS
~~mmmmn=MAAFKVLGSLIVVLLVVLALSGHAEAGYRKPPENGS A JSMANGN - — — - ——————————— SVD
<--- signal peptide ---> <- SIFa -> <--- SIFa --->

80 * 100 *

AANYQVEEARQGIBKSMKETEGKGFDVEN~~~ -~~~ maara =
~NSESQEYQQ--D@WSSLNLELKVILNNGDMEEV~~~~~~nnan~—
DHRDLRK! KD- - T@KAVLSS@®KILFSDYEDDTVRNKVQODGFGRFK-
PTLDDI-}VE--K@SRI

PSMNNMD)RT--M@NAVLS QADMTDN~~~~~va~n~n~ v a =
EALSNTE . GR--K®LAAMS FETNTINES~~~~~~v~vaam =
KLESPSN/*QL--L®DAAMNA®SD|, LPIGSK~~~~~nmnm~m~vaama s~ —
YDSAS SA--MSEIAS FPSQEK~~~~~~~am~vn~vma v —
YEGNA ST--MSEIAA QS| FTQEQK~~~~~~~nmmanmann =

<-—-——-- > conserved cysteines



19. Alignment of chordate Gastrin-Releasing peptide (GRP) precursors (family 12 - deuterostomian)
* 20 * 40 * 60 *

NMB Hsap ~~~-MARRAGGARMFGSLLLFALLAAGVAPLSWDLPEPRSRASKIRVHS . SLEPSSP

NMB Drer ~~~-MADDGHCKYTLLFALIMLFNVSLSTSVSLDLTELRNKVSKIKVHP . SISNSQL

NMB2 Drer MSSPSVSRFCCCGFLTYLVLESFYISKTSSVSLDLTELRNKVAKIKVNP : SVVDSKH
GRP_Hsap ~~am~vnmm~n———MRGRELPLVLLALVLCLAPRGRAVPLPAGGGTVLTKMYP STGESSS
Bombesin Bvar ----- MSAIPLNRILPLGFLLIFSFISLSSCMEFVEDPNNQGGLNLQQOR : SLODTDF
GRP_Bflo ~vnvnvnmnnnn wMKSGWYVAFVLEVAGLLAPSRA-————————————— DPSDVNN

<--- signal peptide ---> <---- GRP ---->

80 * 100 * 120 * 140
NMB_ Hsap SPLGTAPHTSLRDQRLOLSHDLLGILLLKKAL-GVSLSRPAPQIQYRRLLVQILOK~~~~~~vn ———————
NMB Drer QODSPFPVKPDRNIMGESGSSEDLKELITQEMLKIALQAQLEDPKRTRDVYNQVIREIFKELANRM~ ~~~~
NMB2 Drer LPTEDESTMTAVEAALNARQVEPEDVFQEMLRVALQTHLDTRHIRPNVPETATILMKILESYIQDNK~~~~
GRP_Hsap VSERGSLKQQLREYTIRWEEAARNLLGLIEAKENRNHQPPQPKAL-GNQQPSWDSEDSSNFKDVGSKGKGS
Bombesin Bvar EEMESFAKRNVENMKAESERELRHAQLVVRNILEQYLKNMON~~~~~aamams——————————————————
GRP_Bflo AQIDDVLRSHPELQQLLNKLMELPRRPKASSQMYTKYDDDYPDGDVSDSTKRVLEEPGSPYWKRVNEHVD

* 160 * 180

NMB Hsap -———————————— - - - m - — -
NMB Drer M —
NMB2 Drer N
GRP_Hsap OREGRNPQLNQQ~~~~~mm = = = e e

Bombesin Bvar —-—--—-—--—--—-- - s s — e — e —
GRP_Bflo RDYTSIIQRRSAKNPRVVQGHKVLKPKTNSFKRTIWDRFMARIFPAGED



20. Alignment of protostomian CCH-amide-like precursors (family 12 - protostomian)
*

CCHa_Ctel
CCHa_Lgig
CCHa_Acal
CCHa_Cgig
CCHa_Dpul
CCHa_Bmor
CCHa_Tcas
CCHal Amel
CCHa2 Amel
CCHa_Agam
CCHal Dmel
CCHa2 Dmel

CCHa Ctel
CCHa_Lgig
CCHa Acal
CCHa_ Cgig
CCHa Dpul
CCHa_Bmor
CCHa_Tcas
CCHal Amel
CCHa2_ Amel
CCHa_Agam
CCHal Dmel
CCHa2 Dmel

* 20 * 40 60 *
—~~=n~~a=—MLSVRSVGVLVGIAVLESLOSEVOAKSGGSWAT): AleAleleli@ - EGSAGARAPPALCRATR
———————— MEVRCTTLFAVTSLLYLTISVSLVSGKESGRWATI: Ale el et-DPSLTDNTENSRQETLL
————— MELTFGSSFTVALLSCLYISLITCPVVTAKSHGRWAT!: Ale eleiie 13- DPNMSPSTDELPPTLLR

—————— MRNPSSFVLFSATLCVYFTVQISSVSAS M SPPVQEPEMNRKDDEL
_______________ MHIFFYVIHVTAMLAIVSG i 1 DFKRTSAVDLSDQIWPV
—~———————— MAQICLAVSIAVLLMMSQGVSAKR 1242- GEPAPMDMANQDMMVRH
—~a—~———MNCWSTQVVLLAFVMAFVLAAAEAKR 143U ENNNEELLQDVQSEENP
MKNNATSGLPLSVCASICALIILIFFTDNSYAKR I 43 FDPNIREKILQDDDTITN

--MAITSVNSQSVTVLIRTWIFMIIFCFAGGVAGS LOINGGHNNGYLVPSKTINEQ

————————— MHQLSTICFTLVIVSVLVQSTNGKR 1925/ GSSASTLYPDGLDPSMV

—~—————— MKSTISLLLVVICTVVLAAQQSQAKK (61392} 1.SPGSGSGTGVGGGMGE

____________ MWYSKCSWTLVVLVALFALVTGS J - GGKAVIDAKQHPLPNSY
<--- signal peptide ---> <---- CCHa ---->

80 * 100 * 120 * 140

ARRSTEATLPAIHREFCRGTSERPN~~AM~MAraacmmamm v m v mmm v v N S N N N NN N N N NN N NN N N e
ROILLPQTYEYHKSNDALLQDDDINTYEKSHEESQRMRDLRALNILLKTLMMEQKVRTENSVMA~~~~~~
QLLVSDVQRLSRLLREPEAPVEDADLSPNPGFEPGHPNEQLMPRLAAQKPVD~~~~~~~v~vvammv v
GRTMLRNVLLKRLNTYPSMSSYYSDSQSFYPMGSDFTEEGDSMSRENELRQLLKEQILRKEMAAILVGDDD
AANWNPTRPDEPIQERROMKPLPALQLESVLVYNDIPRSAEHSRYLNQEDYNN~~~~~a~~v~vavammvm s
QLGQEETPPHPGYPHSSYNVLQPGDDIIPIRDGGVYDHDAAARDVMKYKLRNIFKHWMDNYRRSONTNDE
AFVFTGPRSENQOKLTPEQYDNISRVIROQWILSYRRAQEMRPDYN~~~~a~~v~vmvmmvmvmmmvvvm v n s
REIEDLNSRNEFDVSEKKFGGQTEILSSQSRHQDSSRFNPFALSFIVROQWLTSHRLHQPDMELNNK~~~~
GVPYLTKDQFILSRLIGRPLVSNKYKGRWDRLFKIKASFPEHWNDDELDTHLINNEPTIRDONNNENMNON
GLEVLPIPYSKLALDKSRSMDSAPEGMRLTNVYGFDVPAASTHRTETRPGELKYAIYAMLRQILMDEAAIN
AASGGQEPDYVRPNGLLPMMAPNEQVPLEGDFNDYPARQVLYKIMKSWENRPRRPASRLGELDYPLANSA
GLDSVVEQLYNNNNNNQOQNNQDDDNNDDDSNRNTNANSANNIPLAAPAIISRRESEDRRIGGLKWAQLMRQ



21. Alignment of chordate galanin-like peptides (family 13 — deuterostomian)

* 20 * 40 *
Gal Hsap MARGSALLLASLLLAAALSASA----—--— A SIPLKIAMSGWT LNSAGYLLG R S—E LTS
GalP_Hsap MAPPSVPLVLLLVLLLSLA--—----- ETPASAPA REREGWTLNSAGYLLGP PQ-M
Gal Cint MNSFGRYTFSLAVVLYISIVLCAENSEAATAKRE RECGGGWTLNS|\GY VG 'K E-—-————-
<-- signal peptide --> <——galanin—like——>
100 * 120 *

Gal Hsap P- GSFD ENNI"H
GalP_Hsap IDGLP PQPS
Gal_Cint DGSSLDNESI PL-========- DAEEJE

also refer to:
Kawada, T et al. (2011). "Peptidomic analysis of the central nervous system of the protochordate, Ciona intestinalis:
homologs and prototypes of vertebrate peptides and novel peptides." Endocrinology 152(6): 2416-27.



22. Alignment of protostomian Allatostatin-A/Buccalin peptides (family 13-protostomian)

Buc 1 Acal
Buc 2 Acal
Buc_ 3 Acal
Buc_4 Acal
Buc 5 Acal
Buc 6 Acal
Buc_7 Acal
Buc 8 Acal
Buc 9 Acal
Buc_ 10 Acal
Buc_ 11 Acal
Buc_ 1 Lgig
Buc 2 Lgig
Buc_3 Lgig
Buc 4 Lgig
Buc_5 Lgig
Buc_6 Lgig
Buc_1 Ctel
Buc_2 Ctel
Buc 3 Ctel
Buc_4 Ctel
Buc_5 Ctel
Buc_6 Ctel
Buc_7 Ctel
AstA 1 Dmel
AstA 2 Dmel
AstA 3 Dmel
AstA 4 Dmel
AstA 5 Apis
AstA 6 Apis
AstA 7 Apis
AstA 8 Apis
AstA 9 Apis
AstA 10 Apis
AstA 1 Dpul
AstA 2 Dpul
AstA 3 Dpul
AstA 4 Dpul
AstA 1 Cele
AstA 2 Cele
AstA 3 Cele
AstA 1 Ppac
AstA 2 Ppac

H <
v} Q6O Y6
[ =3 = < =

~~~YSNPSMKFA
~~~AMDPSMKFA
~~~SMDPSMKFA
~~~YSNPSMQFA
~~~~STDRMMLA
~~ISIDPGIKYF
~~~SFDPTYSHI

o S B o Y O Y O Y o O O Y O B e B B e e IO o I B I e B B ]

~~~~~~L

~~~MAAPKQOMVFG
~~~~YKPRS[GAMG
~~~~AAMRS|INMG
~~~~SDPRM3SAA
~~~~GDPRM3SSA



23. Alignment of deuterostomian TRH precursors (family 14- deuterostomian)

* 20 * 40 * 60 o

TRH Hsap MPGPWLLLALALTLNLTGVPGGRAQPEAAQQEAVTAAEHPGLDDFLRQVERLLFLRENIQRLQGDQGEHS
TRH _Ggal MPSIQLPVLLLCLTLSGVCLNGRQFPPELSENMGRSSLDDILQRSGSHMLQSVLKKVEKKEEMNKELNMP
TRH Drer MRAVCVEVLACVAVSGAPGVRGQDGPAEEELFQRAEDLLLRSILTQMEEQNSENDQPEWME-—=-—=—=—-
TRH Bflo MAAHLCILLLLTAIRLAHGAEPAHGAEPAHGAEPAHGAEPAHGAEPGPLAHGAEPAHGAEPGPLAHGAEP
TRH_Spur MKGTVGLYMWACILGYVTWGGAALPTILGKELVLSENDGPEIADWVQGKEIPLRNQYWGDVAEEEEEDEL
<-=---- N-terminal acidic region ----- >

80 * 100 * 120 * 140
TRH _Hsap ASQIFQSDWLS- === === === == === e e
TRH Ggal LPOWLS-——————— === === e e — -
TRH Drer -—--————————— - e e e e —— - -
TRH _Bflo AHGAEPGPLAPWPDTEAPRERDSGTTREPWERALLEDMARVLGALALYDADMEVMNQEETSPPFTHGGAE
TRH _Spur GMLSPDSE- === === == == == e e e e e e e e e e

* 160 * 180 * 200 *

TRH_Hsap EDEASWSVDVTQHKRQH

TRH_Ggal DVEEKASFGDIQKRQHL

TRH_Drer PLDLGMLEDPTALSEL

TRH _Bflo GDDEITLPMGLRFEPLF

TRH_Spur RQYPGGKRQFPAGKRQOF

-->TRH<L--

220 * 240 * 260 * 280

TRH_Hsap LGGPCGPQG
TRH _Ggal
TRH Drer
TRH_Bflo

TRH_Spur RQOYPGGKRQW

-->TRH<L-- -->TRH<L--

* 300 * 320 * 340 *

TRH _Hsap AYGQAGLLLGLLDDLSRSQGAEER: WVREPLEE~~~~~ammrvammvmm v v v v m v n s nnn n o

TRH Ggal ----------=--===-————-—--- GWNDELDLSDONWEKHQQFGNRDRDSDSPDYTGPCDLQQ

TRH Drer ELE-------=--=-=-——-——-——-—-- RCEGWADAGCGLLELLDTSGAPEKRQQPSHNSFSKSLLL

TRH Bflo ---------------—-—- OSPCKRTFPFPGTPQMETHDATDARANLLTLLDLVEQKR

TRH Spur PEI-------——=———————=—-- RSEDDQDLLAMEIRQYPGG~~~~~~~vammvavammv v~

-—->TRH<--
also refer to:
Rowe ML, Elphick MR. (2012). "The neuropeptide transcriptome of a model echinoderm, the sea urchin
Strongylocentrotus purpuratus." Gen Comp Endocrinol.179(3):331-44.



24. Alignment of chordate Kiss1 precursors (family 15- deuterostomian)

Kissl Hsap

Kissl 1 Drer
Kissl 2 Drer
Kissl Pmar

Kissl 1 Bflo
Kissl 2 Bflo
Kissl 3 Bflo
Kissl 4 Bflo

Kissl Hsap

Kissl 1 Drer
Kissl 2 Drer
Kissl Pmar

Kissl 1 Bflo
Kissl 2 Bflo
Kissl 3 Bflo
Kissl 4 Bflo

Kissl Hsap

Kissl 1 Drer
Kissl 2 Drer
Kissl Pmar

Kissl 1 Bflo
Kissl 2 Bflo
Kissl 3 Bflo
Kissl 4 Bflo

Kissl Hsap

Kissl 1 Drer
Kissl 2 Drer
Kissl Pmar

Kissl 1 Bflo
Kissl 2 Bflo
Kissl 3 Bflo
Kissl 4 Bflo

* 20 * 40 * 60 *
MNSLVSWQLLLFLCATHFGEPLEKVASVGNSRPTGQQLESLGLLAPGEQSLPCTERKPAATARLSRRGTSLSPPP
MMLLTVILMLSVARVHTNPSGHFQYYLEDETPEETSLRVLRGTDTRPTDGSPPSKLSALFSMGAGPQKNTWWWSP
MNTRALILFMSAMVSQSTAMRAILTDMDTPEPMPDPKPRFLSMERR-——---———————————————————————
MTPACSLAALLAVCVFGGGAVAARTDRYGASPDSNHARRARSSEEIVTGDLRASPLRLFGAVCRHAAETPRLLRL
MRTTAFLLASLLVLLHTILPSTVDSLALGGREAQHRQDCGGRRIRSRVPVGLKRAWPDRRGGLNSDDIFWEDTLP
MSPHIPGKTMVALLLILAAVASESRFAHKLPSFPGLQQTSGPYGPREPATTPLRSFTQESRWQPWKPAGVVQTSE
MAVEAQMTSRAVVVAVLLVSMATSHPAAHAHLVSWAVPAKIEAQPAPQYEDVADSNSLALEAHEPLLEALSPESQ
MMKRRLLVAVLLLVACSMGCRGTQRDILLPHGAREDTAKSGDGRAVHDAVLLREVLTHGPTIEALVRSTMTTVLV
<-- Signal peptide -->

80 * 100 * 120 * 140 *
ESSGSPQQPGLSAPHSR = = = = = = = — = m e e e e e e QIPAPQGAVLVQ
ESPYTKR === = == = = = = = e e e e e e e e e

RALRGGHDLDAGLTDGEALPRS — = == = = = = = = — = — = = e e e e e e e e e e e e
NSTIERR-— === == = = = = = e e e e e e e QPSTEIDDEEVVDS
GSSAGFGLLHEWFRIGSKR -~ —= === = = = = = = = — = = e e e e e e e SGGAWV
PRHPASQPDSYRPLLIRLPWPLARALSKR ~ — = = = = = = = = = — = — = = e e e e e
ATGWMYKMMHGKVPGLDGSSRRGLOQGRRQGEEASTLHGILTSNIATTEQNSTSTARQTTETEVSTSHTARSGHE

160 * 180 * 200 * 220
REKDLP SIaGL
-RONVA SIaGL

HRLARS GL
AEQDVTE

ADPDRV
ADTNMDDIS

S-

---ARKPP| GQ
YENEPPE) 2 P0IS|)S- SPQASPAPPEQDDEPGVPGMPVLAEMPPKAAANLNMWSSFGRRSAADRIPERTR
<--Kissl peptide--> <-- Kissl-->

* 240 * 260 * 280 *

DGSPVRSSSVNPAFFLTPFGDQTDKQRSIEERQVKQTGDAAASHKRTPDPRVYPPNARPTLOPDWTKIPFF
<-- Kissl -->



25. Alignment of chordate Ox26/QRFP precursors (family 16 - deuterostomian)

QRFP Hsap
QRFP Trub
ORFP1 Bflo
QORFP2 Bflo
ORFP3 Bflo

QRFP_ Hsap
QRFP_ Trub
ORFP1 Bflo
QORFP2 Bflo
ORFP3 Bflo

* 20 * 40 * 60 * 80
MVRPYPLIYFLFLPLGAC--——-- FPLLDRREPTDAMGGLGAGERWADLAMGPRPHSVWGSSRWLRASQPQALLVIARGL
MTTAFHLGASHLLFFTLLCPIPRSIMPSPHFPSILLPFEDLSELQQHQQODHCLLQQVTRAGSGDQPHVTLLQPKQSRLRR
MSRILAVLLAVLATTAAT--—-—-—-—-— ANLPSPHRLVRRSAPSEDEVRMQORRANLLALLEDDDNETREPSEAQGAGLSKEEA
MSRMLAVLLAVLVTTAATTNPSPHRLARRSAPSEDEVRLORRANLMALLEDDDNGASEATDTPVPGLSLTEEEADALVKC
MGVRVMRSRICVIGLLVLMLTQSEA-——————————————————— YSFREKSWRTSPYYRQYGGYFRRRDGGDQAPSFTS
<--- signal peptide --->

* 100 * 120 * 140 *
QTSGREHAGCRFRFGRQDEGSEATGFLPAAGEINTSGRIRG N0 0 0 0 0 P 0 P 0 P a0 s 0

AQRDALATRILTPLTGGPSVSFRERRQGENG TS RWTDWRRKSLRQN~
EALVKYLQEPVGGLRRPAINVYRPDVEEVEREIX:TTRIFLS EAAEGKER~~~~~~
LVDPVGGLRGPLHTGGGFHRPRSGRGERGDREIW ALDI¥FSS DEDEGENTSLAANI
TGNGEDVSNGLDDDAGIYLSDQAGDDGISPADIN:S ESRRSFGSD~-—---



26. Alignment of chordate Parathyroid hormone (PTH) peptides (family 17 - bilaterian)
* 20 * 40

PTH Hsap ~~S|SEIQMHNLG/ HIINSME
PTHrPl1 Hsap ~~A{SEHQ/LHDKG:SHQDL
PTH1 Drer  ~~S\ THAQ/MHDKG;Ti#QDFKI
PTH2 Drer  ~~S\ GHAQUMHDRS;Si#HDRKI]
PTH3 Drer ~~S=SEV HNVREHKEMLD
PTH4 Drer ~~A{NEVQ/MHNLGVHKHVE
TIP39 Hsap SLAADDAAFRE LE
TIP39 Drer NIV|ADDAAFREKS/ L/TAME
PTH Cint ~QSNADLNIPQONKKT HHNELI
PTH1 1 Bflo ~~S TDVT&TEERT DUIS

PTH1 3 Bflo ~~ TDRT&TEERS DI*VD

PTH1 4 Bflo ~~Q:TDVD),TSDHS AFTDRE
PTH2 Bflo  ~T TDVTELNERHGDENE




27. Alignment of chordate (Glucagon+PACAP)-like peptides (family 17 - bilaterian)
* 20 *
Hsap GIP ~YAEGT{3IEDYSIAYDKIHQQD

NW~~~~~~~~

Hsap PACAP  ~HSDGI|3/DSYSRYRKQMAVKKYIFAAVLG~~~~~
Hsap VIP ~HSDAV|3:DNY TRLRKQMAVKKYJ#NSILNG~~~~
Hsap PHM ~HAD DFSKLI/GQOLSAKKYIFESLMG~~~~~
Hsap sec ~HSDG ELSRLREGARLQRLIFQG~~~~~aa

Hsap GLP1 ~HAEG DVSSY|FEGQAAKE WLVKGRG~~
Hsap Gluc ~HSQG DYSKY*'DSRRAQDEVQWLMNT ~~~~
Hsap GLP2 ~HADGS|3-DEMNTI}*DNLAARD

Cint ~YAES KQUDHAAFQQLIFRG~~~~~~~
Csav ~YVEN YTAKQ 'DRAAYQHLIFRG~~~~~~
Bflo 95424 QLGDQ LAARFEQAEARQYMKDLLAQAVG~
Bflo 96553 QLGDQ LAARFEQAEARQYMKDLLAQAVG~

Bflo 95424 2 ALGDQG#Y:-DLASKISEAEARRMIQTLMAQAIG~
Bflo 96553 2 ALGDQ
Bflo 96553 3 QLGDQSI/i:EMSVRI’REAEARRLIIQSLMAKQG~~



28. Alignment of protostomian Leucokinin peptides (family 18 - protostomian)

Lk 1 Ctel ~
Lk 2 Ctel
Lk 3 Ctel
Lk 4 Ctel
Lk 5 Ctel
Lk_6 Ctel
Lk 1 Lgig
Lk 2 Lgig
Lk 3 Lgig
Lk_4 Lgig
Lk_5 Lgig
Lk 6 Lgig
Lk 1 Acal
Lk 2 Acal
Lk 1 Ipar
Lk 2 Ipar
Lk 3 Ipar
Lk 1 Llon
Lk 2 Llon
Lk Dmel

Lk Cele

Lk 1 Xind
Lk 2 Xind
Lk 3 Xind
Lk Tspi




29. Alignment of protostomian Ecdysis-Triggering Hormone (ETH) peptides (family 19 - protostomian)

Pleurin Ctel
Pleurin Apom
Pleurin 1 Lgig
Pleurin 2 Lgig
Pleurin 3 Lgig
Pleurin 4 Lgig
Pleurin Vdec
ETH Dpul
ETH 1 Tcas
ETH 2 Tcas

ETH Apis

ETH Nvit

ETH Amel
ETH 1 Bmor
ETH 2 Bmor
ETH Lmig
ETH 1 Dmel
ETH 2 Dmel

* 20

~~~~~~~~~I

POOI PO PO PO PO PO PO o N
~~~~~~~~~v
POOI PO PO PO PO PO PO o PN
PN O P P9 P9 P P90 P9 P9 P PN
~~~~~~~~~A
POPI PO PI PO N o o N
~~~~~~~~~E

POPI PRI PO PRI I o o oo A

SNEAFDEDVM

~~~~~DDSSPGJFLKIT

IKSNKNIjzy

IKNLKTI)%388



30. Alignment of lophotrochozoan lugin and arthropod RYamide peptides (family 20 - protostomian)

Lg_Lgig
Lg Lstag
Lg_Apom
1g Iobs
RYa Dpul
RYa Tcas
RYa Dpon
RYa Isca

Lugin Tspi
Lugin Cele

Lg_Lgig
Lg_Lstag
Lg_Apom
1q _Iobs
RYa Dpul
RYa Tcas
RYa Dpon
RYa Isca

Lugin Tspi
Lugin Cele

Lg_Lgig
Lg_Lstag
Lg_Apom
1lg Iobs
RYa Dpul
RYa Tcas
RYa Dpon
RYa Isca

Lugin Tspi
Lugin Cele

* 20 * 40 * 60 o
MKLSEMIMCIMAVLLVTITLGNG--—-—-———————————————————————————————————————————
MISTCCVLSVIFSLCYA-—-————————————————————————————m——————————————————————
MATFRAIVMGLASLILSLLILTQPSEQ-—-—————————————————————————————————————————
MMELMLVACVLVVMTSLLQPTAA-——————————————————————————— TPSWKPQGRFGKRGGPS--
MARKESVFWLFCTLALMMSVVLVDA--QTFFTNGRYGKRSEVRSRVASRSADERFFGGPRFGRSGNGGIV
MHARKLIVVLVYILTVLVSVAVS-——-—-————————————— KRYTSEKRVONLATFKTMMRYGRGGPSPNN
MLVRKVPVIFVFLVSIFITVVNA-—-—-———————————————— DMESIKRIPSHSFKQMMRYGRSSANN--

MLHCRAWAVAL T AL LY LSV AS Am = = —m — ——m — oo o
MDLKIKIRI IFFLIGMALE S A — = —— = ——m — o e e
MLTRVPVLI LAV IVMLALC— === = === = —m — o m oo e QEPE
<-- Signal peptide -->

80 * 100 * 120 * 140
PTLSLLLHGDQEKQFLNHEKPFISEDKPYIPEVTDEISVERLTSD
TTEDDNVPDFGISRPQDIPIELMFSKNELSRRNSKPRL-——~-—~-—-~-
DNYLARGILSGPSLDTSNKIKMLSTHMFESNGVL——-—-—=-—-———
SLASSSSPSSSSFEQSIDAELLKSAAVSGAIEVPVELLSTGENGM--
SEMEQIVPSPQVDESTSNSQEKETFLE-—-—=--—=—=——=——————-
SGWSPNASLVYPVSTPLCGLDED—-——-—=—=——=—=—————————-
GPTLAKLDTVYDSTF—=——=—=——=—=— === —— e~
SVTPPLAGVSKDITVNFFGDST-—-——-—=—==—=—=—————————-
ELISGLDAMRDEVTEFKNSP—-—=-——-—=—=——————————————-
SGNLMESSQNSLTEESSDVV——-—=——=—=———————————————

--DYLGIQKKPH
LGNSELDARNPE
KENKVNIRPRAD
--EKINVNPRAD

KPEKRPALLSRYGRAVL
<--Lugin/NepY-->

* 160 * 180 * 200 *
ARDNLSKFLHRLESESELEN/PRESWSRKTSERSSDP -~ === === === === ———mm oo
———————————— STS/EVAGYPPEDAQVNAMQVATLG— === == == = = = m = = = e e
———————————— SAlc SRGI/YREFTV-----NPVPGSSSPVSMANTPFIEVGDVLCVSVAEIGAYRCFQ
- ---FLRLGVKP@SITcMDG!{PP@—-——-——- TGASEGASETE ~~ s mons s s o s v e v s
———————————— PIcIEQ YH®--------IERLKSAHHFDLMQHQQV~~~~~ammammammam
—————————— LS@AYTeISD//YRE-—--—---TPRKGESEEFTTSSN~~~r~~amamanmmamanmam
---------- TYT cVAD|'YR@- - ———-——DTSRSTMREDRRK~~~ v~ v mamm v s s oo

———————— TRKTSDDYKDSSFE~~~~~~~~~~~~~~~~~~~~~~~~

———————————— QL--IDGKYI®LPVDAGFLGEVNGSIKONSKTKCPAFFKNVSFSLFFRAFYLTVPAC
<- Conserved Cys ->




31.

AstB Ipar
AstBl 1 Ctel
AstBl 2 Ctel
AstBl 3 Ctel
AstBl 4 Ctel
AstBl 5 Ctel
AstBl 6 Ctel
AstB2 1 Ctel
AstB2 2 Ctel
AstB2 3 Ctel
AstB2 4 Ctel
AstB 1 Lgig
AstB 2 Lgig
AstB 3 Lgig
AstB 4 Lgig
AstB 5 Lgig
AstB 6 Lgig
AstB 7 Lgig
AstB 8 Lgig
AstB 9 Lgig
AstB 10 Lgig
AstB 11 Lgig
AstB 12 Lgig
AstB 13 Lgig
AstB 14 Lgig
AstB 1 Apis
AstB 2 Apis
AstB 3 Apis
AstB 4 Apis
AstB 5 Apis
AstB 6 Apis
AstB 7 Apis
AstB 1 Hvir
AstB 2 Hvir
AstB 3 Hvir
AstB 4 Hvir
AstB 5 Hvir
AstB 1 Tcas
AstB 2 Tcas
AstB 3 Tcas
AstB 4 Tcas
AstB 5 Tcas
AstB 6 Tcas
AstB 1 Cele
AstB 2 Cele
AstB 3 Cele
AstB Ppac

Alignment of protostomian Allatostatin B peptides (family 21 - protostomian)
*

~~NGDT{DSM--S2
KNNNMR
GSNSMR
GGNDMR
~~~n~ SUKTNVMR
DNNMR

~~~a~AVVGDKSLS
~~~~~§zSSNNMG W
~~~~~AuSSN1 AM}J
~~~~v~EVASNYMGMY|
~~~~S]<52$G MMM}
adadadaded KSSYLNT

~nnnmn TNSGLIT
~~~~~K5NQF——IT
~ASDKGINGF--TT|
~~ANKD|}SSL--ST
~GQNKD[}SSL--TT|
~GHDRD|JNSL--TT|
~AREND|SAL--ST|
~ANNKD[JASL--TT|
~ANDRD|JNSL--TT|
~AKGNNESGL-—TT
~~ANKD|JNSL--TT|
~~ANKD|JSGL--TT|
~~GNKD[JSGL--"TT|
~~~~~ATRDLQTA
ONLK-TT
~~~AQD[JONLH-SS
~~~~QG~QKLH—G
~~~n~GIIKDMQSG
~~~~~SIDNFQ-GS
~~~AAD[J TSFR-GS
~~~nnGINDMS - S2

~~~~~A~QDLN—S‘

~~~nnGIQDMS - S2
~~GPE§5ANFH—GS
~~~~~DINKDL-HI
NNLH-E

QSLQ-S

GQFH-G

~~~~SKWDNFR-GS
~~~EPAuSNLK -GI
DDRVLG|;NKA
~~TPQ§ENKL
~~SPA QRAN
QEEPR

SN

SN

A A Ao Ao ro A

S

~Avv N

SN

~veavvro

vy

~veavvo



32. Alignment of protostomian proctolin precursors (family 21 - protostomian)

Prct Dmel
Prct Tcas
Prct Apis
Prct Dpul
Prct Ctel
Prct Apom
Prct Lgig
Prct Acal

Prct Dmel
Prct Tcas
Prct Apis
Prct Dpul
Prct Ctel
Prct Apom
Prct Lgig
Prct Acal

also refer to:

Veenstra, JA. (2010). "Neurohormones and neuropeptides encoded by the genome of Lottia gigantea, with reference to other mollusks and insects."

* 20 * 40 *
MGVPRSHGTGIGCGSGHRWLLVWMTVLLLVVPPHLVDG---——————————-—
MFDRKLVFALVFVVFATLAVEG-—-—-———————————————————————————
MAGKFSALFLVGFVAAVVVAPYMMAEA-—-———————————————————————
MLKSTSLKALVTLLVVSFVLMASSPRAADA-—-—-——————————————————— 123 4*MiN2GKDPRFD
MEIRLTLVLALLVAALGVVANALSIPSDALKDNQMDVADKDGDQS--—-—-RRAT)
MDMCRLSAILVILYGTLCAVTNAMSIPASQLKDSGVELDSSENTALDEGRRAS]

60

MRSSTILSLLVVLLLAAPTFCLPPDQGSEIDDID---—-—-—————————— KRPIY EELSVLKD
MELOACNIFALFVVVVTLSVASSLPASRTDDVLQEASGLALN---—-—-—-— KRP1S RDﬂ:VFKD
<--- signal peptide ---> <--=---- > < ce
proctolin conserved domain
* 100 * 120 * 140 *

EDPQQQQ-0Q000000H - - POLRLENEATGGS SSSSNINNPRVSNGNSNAAWLQKL.SAMGALDELGGDGARFGPNYGRY
EKEEYQADAPPRWHPESKLEYKREAPAH~ ~~ ~ v nv nv v v s v s v s 0 0 3 0 3 5 3 5 0 0 0 0 0 0 0 0 0 0 0 0 0 =
QPNLEMERPYVDVNGDFSRLRPREYNIPEKSIMELFNPTVPHHQRPRS~~~ ~naama avm as v s e s s e s s s =
GDLEYQTKSQLDSGP~ ~ v nv v as avm v s s o s e s 3 s 3 0 0 0 5 0 3 0 0 0 0 8 0 8 5 N 0 5 N 0 0 0 0 0 0 0 0 0 0
MDPRVLS -KEENEVKE - ~-KRGRWQGFCFKRTRSGRFLPY ICHKGDRK~~ v~ a v a v v s o s e s o e s o s s s s
IDPRVIVEENSLDTKE--KRGRWQGFCFRRTKTGRFLPY ICHKGDRK~~~~anma v a v a mm as o as o s s s o s e
INPELFT-IHDQKAVV--KRMKYMGICMRRTKYNAVVPYPCLRSGR~ ~~~nanma nm as mm as o s o s e s o s s s s e
LNPALLPEEDAPKPVE--KRMRYMGICMKK-QYNNEIPEPCLRSGR~~~~~ma ama am as a i as v s o s e s s s s
>

Gen Comp Endocrinol.167(1):86-103.



33. Alignment of protostomian Pigment-Dispersing Factor (PDF) precursors (family 22 - bilaterian)

* 20 * 40 * 60 *
PDF Dmel MARYTYLVALVLLAICCOWGYCGA--MAMPDEERYVRKEYNRDLLDWFNNVGVGQFSPGQVATLCRYPLI
PDF _Pmon MCRVAMLLVVLAVTAVVVTEA-—-———————————————————————— QREPAASKCQAATELAIQILQAV
PDF Psed MNSIIVLSLAVLAIFTSSIQS-—--—-—-————-—————————————-—- SPLNRAEDLQPVERQITIAEMASK
PDF Hduj MDVKAFLFAVAMSTFLTSSSA------ IWVFLEPRFDAEFISRNSEMVGQEVYSQFPSGSEGPAQLLSQG
PDF Cele MNRFIISMIALLAVFCAVSTA--—=====—=—=—=—==-=-= SPLLYRAPQYQOMYDDVQFVKRSNAELINGL
Cere Ctel MRNSIMLNLTVVVCIISLTVFQVCA--=-====-=-=-=-—-—-—-- RPYDTQLSEKDRQEIMHYAASTLK
Cere Lgig MVALSPEMNSCTKCLLLLVFVGLTVLVKLSES-—==—======== SPLRPYQTQIEEKSRQDIITLAARVIK
PDF_Skow MASYKSMMVIYCVFLLVADIEG--=-====—=—=—=—=—==—==—==—= FLKVVAKKSGRIQREVAEKRDLLRD

<--- signal peptide --->
80 * 100 * 120

PDF;Dmel LENSLGPSVPI
PDF_Pmon KGAHPGVAVGP
PDF;Psed ILKVAEDGLVYSHE. —AES SINAGH:-KMUNDAEN - —————————————
PDF;Hduj YOPVELTRIPIRNIR —-SESS) TG Hs-NKfROR@———————————————
PDF;Cele IGMDLGKLSAV
Cere Ctel IAFGQGYLPTQE
Cere_Lgig IAMYGSNQYDVI
PDF;Skow KEIEKRPHGERD -YGNTKQENDI' —————————————

<--- PDF peptide --->



34. Alignment of chordate Neurotensin precursors - putative neurotensin-like peptdes in Ciona

NT Hsap
NT Drer
NT1 Cint
NT2 Cint
NT Csav

NT Hsap
NT Drer
NT1l Cint
NT2 Cint
NT Csav

NT Hsap
NT Drer
NT1l Cint
NT2 Cint
NT Csav

also refer to:

*

MMAGMKIQLV AFSSWS ¢SDSEEEM DFLTNMHTSKI—— KAHVPSWKMTL CSLVN-Nif—-——
~~~~MOMQLTS FLLCNGL®SDIDQGKRA!EDEVLRSLLTS RHIAPLWQLPLQD,,CRMVN-GI*GDSW
~~~~MSWKCFS I----ACGGVKGQESI'NEESMPQEIYKDLON:-N-NLPGYESESK HVT-N.PDAE
MSSTTLMSRVGI I----IeLOQQQLTQGIPLSEEIQELLKNRVV:N-~—-—— EADSSD!iSDYYDQGI*AEGN

<-- signal peptide -->

80 * 100 * 120 * 140 *
————————————————————————— NSPAEET EEELVARRKLPTAEDGFSL VLT YOLHKIICHSRAFQH
LEAW-——————————— ANEEAAEDT | 0 [T —— YEQR\/SGTLLQ EE&HDIQ C--RVLQP
ILOKILYLLEEERMPSENDQRTGTAAGNVATR-{0J#:————————— VPSIKRFS---PS),IKK-G MGPSIIKR

GDSSELFLWFIYKSLLADLKKTGKNNVEVEQORN

160 * 180 * 200 * 220
WELIQEDILDTGNDKNGKEEVIK:KI--———|SYIRReaO—————— ({PRRIS YIRS D — —— ———————— SY
REL--QDEQEYLELEQNSDSPLK:KS—-——--|SYlRBe30—— ———— ISRRIS YIRS — ——————————— VI
IG---PGPSFGGQQEQKVVEPTT:NHRMML JFMGIES D---GAQEPTDNS
—————————————————————————————————————— VLY SVQSGTENKQTDET
TE---————-- PEADDEVQQPASESGYMWI— S JFMSEES D---TDGQVYSGVGLH

<-putative NT -->

Kawada, T et al. (2011). "Peptidomic analysis of the central nervous system of the protochordate, Ciona intestinalis:

homologs and prototypes of vertebrate peptides and novel peptides." Endocrinology 152(6): 2416-27.



35. Alignment of putative chordate Opioid precursors - putative opioid-like peptdes in Ciona

PENK Hsap
PDYN Hsap
Op-like_ Cint
Op-like_ Csav

PENK Hsap
PDYN Hsap
Op-like Cint
Op-like Csav

PENK Hsap
PDYN Hsap
Op-like Cint
Op-like Csav

PENK Hsap
PDYN Hsap
Op-like Cint
Op-like_ Csav

PENK Hsap
PDYN Hsap
Op—like_Cint
Op—like_Csav

PENK Hsap
PDYN Hsap
Op-like Cint
Op-like Csav

* 20 * 40 60 *
YA-REITIIC LLGPGLLATVRAECSQDCATCSYRLVR-PA EGKLPS—EKI
§AWOGVIEARCIRS - - - MFPSTTADCLSRCSLCAVKTQDGPK SL
UK - -~ 'VKKF Sl - — —— — — — = = — o YF
Y- ———SEIQACHAR -~ — -~ — -~ — o I FNPDSII
* 120 * 140
Q---Ls -ELPQEGEST RENSKPE——ES ————————————————————————————————————
S---FFTj3--——--- STWGLNDKE VLGSKS|G—————==——==——==—————————————————————
OREGTG 'ENF ST--D EDNP ———————————————————————————————— AENR
SKQINKEEVNF STALD»MSDDE LGQMIQPIQESTSVNDEEQLSGIDDIEEIDKEQG
* 160 * 180 * 200 *
——————————————————— A-——-—————- 2¥G-- - ---[6}3MKKMDE - - LY|3ME/5E - ~EEA|
——————————————————— E----—-----G LSG------SLKELE/SKF 'SIST——iENT
NSDEENNDYSPGQAESIQSD-------—-- ¥P--——-- QGLFK= SH «Rm
TNDELNLGKDGDQNQAYFSPOMKRHFGPLES; JAPNAPLKR€¢LSGLFR;DPNTI3G DA
220 * 240 * 260 *
GSEILAKRYGEFM I DAE------—--—- EDDSESNSSDLEKE LET DNRERSHHQDGSDNKEET
LSKSLEEKLRE/?SDGFRE----——---— GAESE!/MRDAQLNDEAMETE-—-- - TLYLAEEDP
S-—--—--- @SPG —————————————————————— E FKRE----—--—-——-—- LL
GGRTDTRGM EPAFPVDADNSYDGKSHQ/KLDRRR P ¢} 'FKRE - - —————--——--— O
* 340 *

RRVGRPEWWMDYOKRYGEF
LRRI-RPKLKWDNQKRYGEF
PN3Q--——--——————————- L
--F1Q--—---—— - L

360

EA--LPSDEEGES PEMEKREGG —————————————————————————————— EMEF
Di:KeR

EATEYPEDDSSND GNLHS

RDTS----—-———-—-———- AHYLEDRGESIPF RS
-TDDLNAENNLGEAPHYRRSFHS RDLSLSWNKSSGENKNKVHSLEKRGENIPFIJK:



36. Presence of a common C-terminal domain in vertebrate ghrelin and motilin precursors

ghrelin Drer
ghrelin Asch
ghrelin Hsap
ghrelin Ajap
ghrelin Ipun
motilin Hsap
motilin Oana
Motilin Ocun
Motilin Psin

ghrelin Drer
ghrelin Asch
ghrelin Hsap
ghrelin Ajap
ghrelin Ipun
motilin Hsap
motilin Oana
Motilin Ocun
Motilin Psin

* 20 * * 60 *
YPLRCRASSYFIMILCVSLS CLEK:EVSGGTS ———————— REGREEAAD————
UFLKRNTY FC-SLTIMWCK:TSAGSS B--———--- (SSR||GRQVMQE -~ - -
M ----GMMLDLAMAGSS ‘(KPPAKLQPIZALAGWLPEDGGQ- -
RQVKRTA c-v DEVQAGSS D———--—— <pPR§G 2DSDGILDL
ULGHGRVG LC-AFSIFWAE:.\VMCGSS G-—--- GR;TAAE----

EAFVPI JSGEEGPVD
JSEQGGLRT

JSDAAAAPR

T
o o

G----- ISLS|"0Q

EGYLA A-——== 1S QK SESGDVTE

<--- signal peptide ---> <-- ghrelin/motilin -->
80 * 100 * 120 * 140
-PEI/VIKD-DRFM!S" RDSSFEF~~~~a~amamamama
-——- QQPTDDKHE S GGTEAAEGPPQL~~~~~~anma
DELE)RFN; QD EEAKEAPADK~~~~~~vnv~vn s

QD~~~~~~~~~~~~~~~~~~~~~~~~~~

LSTONGESNPDRGRGRCS~~~~~~




37. Alignment of chordate somatostatin/cortistatin-like precursors

* 20 * 40 * 60 *
SMS_Hsap \LSCRLQ AALSI{//ALGCVTGA/ZSDPRLRQFLOKS G- KQELAKYFL—H———EESEPNQTE—

Cort_Hsap \PLSPGLL SGAT————AT GGPTGRDSEHYQEAAGIRKSS LTFL- 1\~ -WWFE--WTSQ-
SMS1_Trub | QLL——VV SIRAAA ERSPVHLNREWSKE- - - RKELHLKLV-S- -G RIDGALDTN-
SMS2_Trub | QRIHSSTI - --CIQG/SS/s PDRDLNQONQDI?EMEVR-HHRL *OHVHG! - - ~Gi% ! SQEWSKRA
SMs_Bflo \KNLHAFL SuL TSAEI}S;Y©QSVDDMDRAQWDDE I SPPYED,’AEAKE), AA RKALLEN-

<—— signal peptide -->

80 * 100 * 120 *
SMS Hsap ---------- NDALEPEDLSQAAEQD ISANSNPAMAP:E
Cort Hsap ---------- ASA-GPL-—--—-- QEGAPPQQSAiRD
SMS1 Trub ------------- MLPMETVDLEEPL>S JAVYNRLSLPQ:D

SMS2_Trub VEDLIAQMSMPEGTGQRDTEVVSMATG
SMS Bflo ---------- PPGKPAHARNVMDTDE*SRESLRTTVVQRLA- - —IiR

<-somatostatin->



38. Alignment of protostomian allatostatin C-like precursors

* 20 * 40 * 60 * 80
AstC Ctel E\ —————— VPSKSV iSCYELCGFIVNAVPTQDGG ————————————— SNLSHGYNE----—-——————————— VSE
AstC_Hrob ¥\ ————————— KNVTEIFL SAT)LLLLASALPPRRRSL---—-—-—-——————— ISKNYIFPK--———————————— THSKR
AstC Lgig *‘ ————————— KSLPVITLTIFFCICLNEVSSNKILPGEEH--—--—-——-—-————-— ROQLVQITEE---—-—-—-—————————————
AstC Cgig w ———————— ELTQSVFVLKIYAA{VAVLLVAEVHAQPQKF - - —————-——-— STEIQQTGD————====m===————————
AstC Acal *SVSVRTWRAVNTC LTL*TLWADVLVVRAAVIPVSSP-——-—————————— EPMEEASAL---—-—-——————————————
AstC Dpul ¥\ ——————— MAKISAV)/PVAILL SGAAKSTDREETE--—-—-————————-— STDFGQDIE-———---—————=—=—————- \%
AstC Tcas &\ ——————— AAQLPRY'TKT/'FIFf TATLVVANARPNHFGDASQ--—-—-————~— NSISGLKFQ----—-—————-——————-—-— \%
Ast-C Dmel &\ ——————— MKFVQILFfCYGILLT FFALSEARPSGAETG-----—-—-—————-— PDSDGLDGQDAEDVRGAYGGGYDMPAQA
Ast-CC_Dmel *\ —————— VVPKRAALIFLD HHALEQERSEQRIGEFFGDRNILSGKFGDSHNGMEHH----- QAREDGMYSDDDAG
AstCl_Cele *\ ——————————— VKFFVFLIFFAFLCSFTSAIPLRSLFL-—-————--—————- RSYDDINQE----———————————————
AstC2 Cele E\ ——————— MAQKTLI CSji——————— ===
AstC3 Cele i\ ————————— RVLTEFLVT F—AEANVMQAQRYDRAIYE ————————————— ALLNDLERE-———--————————————-—
AstC4 _Cele i\ ————————— KSSSVIFSV. IV;EIVQLISASLASVPSS ————————————— SAVSDGQID-—-——-—-————————————-—
AstC5 _Cele Q[---------- SSGKIfFQFFIVEFIfATLLLADAIPMVSSR-———--——————-—-— DEDDQIIQK-—--—-———————————————

<--—--- signal peptide ------ >

* 100 * 120 * 140 *
AstC _Ctel MGLTDTKLAFLEKKLREEIERDLADLLVMEHQHRH--NLNFIQEKKRQLETKKREPV-———— -——-KR
AstC_Hrob FAKNNDAEDPLYSSYPFEYNNNEPISMDSNKYANS--LNKEFPKAPKGKQVFKKAHV-----P@LEFSTIS®N—————— Kl
AstC_Lgig ——-SSNNDRLLKRSTLQDAYESHLAMILMEAEQSLTK--QIEELKLRREELSNRKRSHV—-—--- F----RKi:
AstC _Cgig —--ESSTDLNLFKMALREAYNRELEFYEQQEAQIVK--QLAALENDRNQIRERKRSHI - —--- Y-—-—-—-RKJ
AstC_Acal —-—--QLLPGKIGRASLLREMERQLMILQOAAEENIVS--GLQELEEERRVLSGRKRSHY---SS Y-—-—-RKR
AstC Dpul LGAVPDDGSVETALLNYLFAKQIVARLRTNAN----- PODIMRKRSY---——-—-——————— WKQAFNAYS®F ————— Gﬂ
AstC_Tcas VGEPADGNNLLDSRLK-PWELEMLVQRLSEISSQT--GGDFAWDKSIRLPEAKRQSR---YRQ@YFNPIS@®F - ———— Rﬁ
Ast-C Dmel IYPNIPMDRLOMLFAQYRPTSYSAYLRSPTYGNVN--ELYRLPESKRQVR----—--=-= YROGYEFNPUS@®E - ———— R
Ast-CC_Dmel TLLDYDFKDLNQINRATGETRRAGADRSGT----S--THSGSPAGSRRIQPSGSGGG-RAYW Fr~~~vnnnn
AstCl Cele ------------ SIARGYFAPQPVDDDNADNRPKR--GIDLLKRRVEIIE---—-—-—-———— RN Y~~~
AstC2 Cele --------- LOPMLALGSLTPSAAFRANMOQORERSPNTLEFYMDGASKQYGDETIKDPIYKRFK L———IKRE
AstC3 Cele ------------- FVERELAQHVLEKRELLRQDRQ--ELDRVRRASEKKSY---—-—-—-—-—— PR L---FTRN
AstC4 Cele --------- FDALAAKIEMLRPNRYWKRAHNIDTR--ALNQ----—-—-—-————=———————— F LMERRR'
AstC5 Cele --------—----—--- RLSNDALIRLILMRNRGTQ--TQLGLKRGLVKKAEVERRSIDEDF'S -LPSSR

<- allatostatin C->
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