
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( FireObelly!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( GlassyOwinged!sharpshooter! Arthropoda(

Iobs! Ilyanassa(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!shortOtailed!opossum! Chordata(



Minc! Meloidogyne(incognita( RootOknot!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( FanOleaf!virus!nematode! Nematoda(

Abbreviations,of,peptide,names,
AVP,! vasopressin;! Oxt,! Oxytocin;! TK,! Tachykinin;! GnRH,! GonadotropinOReleasing! 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,! CorticotropinOReleasing! Hormone;! UCN,! Urocortin;! ELH,! EggOLaying!
Hormone;!DH44,!Diuretic!Hormone!44;!CGRP,!Calcitonin!GeneORelated!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,!
GastrinOReleasing!Peptide;!CCHa,!CCHamide!peptide;!Gal,!Galanin;!Galp,!GalaninOlike!Peptide;!Buc,!Buccalin;!TRH,!
ThyrotropinOReleasing!Hormone;!KiSS1,!Metastin/Kisspeptin;!QRFP,!Ox26/RFOamide!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! CyclaseO
Activating! Peptide;! VIP,! Vasoactive! Intestinal! Peptide;! PHM,! Peptide! HistidineOMethionine;! Sct,! Secretin;! Gcg,!
glucagon;! GLP,! GlucagonOLike! Peptide;! Lk,! Leucokinin;! ETH,! EcdysisOTriggering! Hormone;! Ple,! Pleurin;! Lq,! Luqin;!
RYa,!RYamide!peptide;!Prct,!Proctolin;!PDF,!PigmentODispersing!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!COterminal!features!(e.g.!RFamides)!in!green.!COterminal!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).!



         
         
AVP_Hsap 
Oxt_Hsap 
Vtc_Trub 
Iso_Trub 
AVP_Cint 
AVP_Bflo 
AVP_Skow 
AVP_Spur 
AVP_Ctel 
AVP_Lgig 
AVP_Dpul 
AVP_Tcas 
AVP_Cele 
         

                                                                         
         *        20         *        40         *        60         *   
--------------MPDTMLPACFLGLLAFSSACYFQNCPRGGKRA-------------------MSDLELRQ
--------------MAGPSLACCLLGLLALTSACYIQNCPLGGKRA-------------APDLDVR------K
--------------MPQCALLLSLLGLLALSSACYIQNCPRGGKRA-------------LPETGIR------Q
--------------MTGTAISVCLLFLLSVCSACYISNCPIGGKRS-------------------IMDAPQRK
-------------MYRQFSIVLILLANSLILDACFFRDCSNMDWYRKRGQEITDPRKQLFQELPEFLDNRPFQ
-------MWRFGMVLSVVLILVVVAATVGHSAGCYIINCPRGGKRA-------------LENRSGP---AARE
-----MFGTPERLSWKVLTIAVIFVCATTTCEACFISDCARGGKRS-------------PGSALTGAGHPLRQ
-------MMSVKSIVTCLFLSLVLALWIGGSFACFISNCPKGGKRS--------------NSRPLR------Q
MRHSSDAVNSVVLCGRLLLLFACISCCIETTSGCFIRNCPIGGKRS-------------SVPSRIS---AQKE
---------MCFSSFQYILSLFVFMCVIFGANSCFIRNCPTGGKRA-------------IEASEIG-----HK
--------MAGLWTFCLIALSMTEMIIPLTAKPCFITNCPPGGKRS-------------SQLVEPS---SYLE
-------------MSTIITSIILLVLSESLVSGCLITNCPRGGKRS-------------KFAISEN---AVKP
--------------MGSSPILLVLAISIGLASACFLNSCPYRRYGRTI------------------------R
<------ signal peptide --------> vasopressin-like                        

         
         
AVP_Hsap 
Oxt_Hsap 
Vtc_Trub 
Iso_Trub 
AVP_Cint 
AVP_Bflo 
AVP_Skow 
AVP_Spur 
AVP_Ctel 
AVP_Lgig 
AVP_Dpul 
AVP_Tcas 
AVP_Cele 
         

                                                                         
     80         *       100         *       120         *       140      
CLPCGPGGKGRC--FGPSICCAD----ELGCFVGTAEALRCQEENYLP--SP------CQSGQKAC-----GS
CLPCGPGGKGRC--FGPNICCAE----ELGCFVGTAEALRCQEENYLP--SP------CQSGQKAC-----GS
CMSCGPRDRGRC--FGPNICCGE----GLGCLMGSPETARCAGENYLL--TP------CQAGGRPC----GSE
CMSCGPGDRGRC--FGPGICCGE----SFGCLMGSPESARCAEENYLL--TP------CQAGGRPC----GSE
CNKDESNTGNECKFSGQKICCQETDDGQVICAVSATELQHRFLSSGVLQQVQRILHEFVEISSRGA----PQK
CPRCGPSLSGQCIGPTT--CCSP----QAGCTRSLRVALECSMENLVP--VP------CRLSGPSC-TLPGQQ
CISCGSNNSGHC--IGPSICCGD-----FGCYFGTQETAVCQEEKSIP--VP------CESKGTPC---GEYG
CLECGPGGVGRC--MGPGICCGP----TIGCHINTQHTLSCMRENEIS--TP------CELPGNPC---QTVP
CMACGPNGLGQC--VGPNTCCGQ----DIGCFMGTQEAKMCGEENDSP--IP------CRVDGAAC---GRND
CMSCGPGNVGQC--VGPNICCGR-----FGCYIGTKETEICEHENDST--VA------CRVEGKLC---GSRQ
CAPCGPAGKGTC--LGANLCCGS----HFGCFFKTEETNVCLLTNLKSTQICNQHFWKTDLKSASCSLNGDKI
CVSCGPGQSGQC--FGPSICCGP-----FGCLVGTPETLRCQREGFFHEREP------CIAGSAPC----RKN
CSSCGIENEGVC--ISEGRCCTN-----EECFMSTE----CSYSAVCPELF-------CKIGHHP--------
<------------------------------------------------------- neurophysin ----

         
         
AVP_Hsap 
Oxt_Hsap 
Vtc_Trub 
Iso_Trub 
AVP_Cint 
AVP_Bflo 
AVP_Skow 
AVP_Spur 
AVP_Ctel 
AVP_Lgig 
AVP_Dpul 
AVP_Tcas 
AVP_Cele 
         

                                                                        
   *       160         *       180         *       200         *        
GGRCAAFGVCC-NDESCVTEPEC-REGFHRRARASDRSNATQLDGPAGALLLRLVQLAGAPEPFEPAQPDAY
GGRCAVLGLCC-SPDGCHADPAC---------------DAEATFSQR~~~~~~~~~~~~~~~~~~~~~~~~~
GGRCAVSGLCC-NSESCAVDSDC------LGETEALEPGDSSAGSSPTELLLRLLHMSSRVEPHKCTLI~~~
GGRCASSGLCC-DAESCTMDQSC------LSEEEGDERGSLFDGSDSGDVILKLLRLAGLTSPHQTH-----
RRYCIKVGVCC-SWDRCRPQVSC-------SYKDQDIPSHKEVFQDQTALVNRISHLLQDMY~~~~~~~~~~
TGTCVGEGMCCMDGEKCSLSPEC----------SMRTAEDEEARRQERRSVLPNWVLPGNTPPDIQKWW~~-
HGNCVADKICC-EEYNCSYDANC---------TTKNDGFQKADSSSSTAFKRAFKDLLEDK~~~~~~~~~~~
SGTCGAMGVCC-NSNSCSEDASCLMIEEDDSLKRFEQMSREENGSTRKDLRVKLLDLLLNMQDQ~~~~~~~~
GGRCVAEQICC-NEDKCSHDSSC---------QSKAKRQHDNLSQDLLRYMHQLMTLKSLGGRR~~~~~~~~
QGQCVANGICC-DS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
DGICVADLLCC-SLGNLPQDDL~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TGRCAFDGICC-SQDSCHADKSC--------------ASDDKSPIDLYTLINYQAELAGDK~~~~~~~~~~~
-GYCMKKGYCC-TQGGCQTSAMC~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
---------------------->                                                 

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



           
           
Tk1_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    
Tk1_1_Lgig 
Tk1_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    
           

                    
         *        20
~~~~~H----KTDSFVGLMG
~~~~~D----MHDFFVGLMG
~~~~~~~~~~~ASQFFGLMG
~~~~~P----RPHQFIGLMG
~~~~~H----KINSFVGLMG
~~~~~P----RPHQFIGLMG
~~IYLH----KINSFVGLMG
~~~~~~~~~~HVRHFYGLMG
SIGDQPSIFNERASFTGLMG
~~~~~~~~~~LSRGFYAARG
~~~~FS-----PKSFHFSRG
~~~~AY-----PSGFTMPRG
~~~~RV-----PLGFQMVRG
~~~~GL----NKSSFFLARG
~~~~LN-----PASFSFNRG
~~~~AP-----PSGFNGVRG
~~~~RP-----PAGYVVVRG
~~~~VP-----PSGFTGLRG
~~~~SP-----PEGFLGLRG
~~~~SEVKPPSSSEFIGLMG
~~~~HP-----NFGFMGSRG
~~~~QP-----AFGFHAVRG
~~~~QR-----TFGFVGTRG
~~~~QP-----HLGFHGMRG
~~~~GL----DQYGFTGQLG
~~~~FK-----PSGFMGSRG
~~~~QP-----HLGFHGSRG
~~~~V------PQGFLGMRG
~~~~K------PQFFVGVKG
~~~~V------PMGFVGMRG
~~~~~A----NIHKFFGVRG
~~~~AS-----NMGFVGMRG
~~~~~~~~~~~AMGFVGMRG
~~~~~~~~~~~AVGFVGMRG
~~~~~~~~~~~TMGFVGMRG
~~~~~~~~~~~AKGFMGMRG
~~~~~~~~~~~AVEFMGMRG
~~~~~~~~~~~AMGFQGMRG
~~~~V------PQGFVGMRG
~~~~K------PQFFVGVKG
~~~~A------PMGFVGMRG
~~~~AA----NIHQFFGVRG
~~~~TP----NSRAFLGMRG
~~~~KM----HGEKFLGMRG
~~~~AP----SSNSFMGMRG
~~~~A------PSGFMGMRG
~~~~A------PMGFMGMRG
~~~~A------PSGFFGMRG
~~~~MP----RQAGFFGMRG
~~YPYQ----FRGKFVGVRG
~~~~AP-----TSSFIGMRG
~~~~A------PLAFVGLRG
~~~~A------PTGFTGMRG
~~~~AP-----VNSFVGMRG
~~~~A------PNGFLGMRG
~~~~VP-----MMSLKGLRG
~~~~~~~~~~~~APFKGLRG
                    

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



           
           
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  
           

                   
         *         
Q--HWSYGLRPGG~~~~~~
Q--HWSHGWYPGG~~~~~~
Q--HWSHGWFPGG~~~~~~
Q--HWSKGYSPGG~~~~~~
Q--HWSLALSPGG~~~~~~
Q--HWSNWWIPGAPGYNGG
Q--HWSNKLAPGG~~~~~~
QVHHRFSGWRPGG~~~~~~
QAYHFSHGWFPG~~~~~~~
QAYHFSNGWFPG~~~~~~~
QNYHFSNGWHPGG~~~~~~
QNYHFSNGWYAG~~~~~~~
QHYHFSNGWKSG~~~~~~~
QTFQYSRGWTNG~~~~~~~
                   

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



           
           
CCK_Hsap   
CCK_Drer   
CCK_Ipun   
CCK_Cint   
CCK2_Skow  
CCK1_Spur  
CCK2_Spur  
CCK3_Spur  
CCK_Ctel   
CCK_2_Lgig 
CCK_2_Hdiv 
CCK_1_Lgig 
CCK_1_Acal 
CCK_1_Hdiv 
CCK_2_Acal 
CCK_Apom   
Sk_Dmel    
Sk_Dpul    
           

                  
         *        
~~~~~~~~DYM-GWMDFG
~~~~~~~~DYV-GWMDFG
~~~~~~~~DYL-GWMDFG
~~~~~~~~NYY-GWMDFG
~~~~~~~~DHY-GWMNF~
~~~~~~~~DYG-HGMFFG
~~~~~~PDDYNW-GMWFG
~~~~DKADLYGW-GGFFG
QGAAWDM-DYGWGGGRFG
~~~~~~F-DYNFGGGRWG
~~~~~NYGEYGFGGGRFG
QG-AWDY-DYGLGGGRFG
QG-AWSY-DYGLGGGRFG
QG-AWSY-DYGLGGGRFG
~~~~~SYGDYGIGGGRFG
QG-AWDM-DYGWGGGRF~
~~~~~~FDDYG--HMRFG
~~~~~~FDDYG--HMRFG
                  

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



           
           
NMU_Hsap   
NMS_Hsap   
NMU_Drer   
Pk1_1_Lgig 
Pk1_2_Lgig 
Pk2_Lgig   
Pk1_1_Dpul 
Pk1_2_Dpul 
Pk1_3_Dpul 
Pk_Tcas    
Capa_Dmel  
Hugin_Dmel 
Pk1_2_Cele 
Pk1_3_Cele 
Pk1_1_Cele 
           

                                  
         *        20         *    
~~~~~~~~FRVDEEFQSPFASQSRGYFLFRPRNG
ILQRGSGTAAVDFTKKDHTATWGRPFFLFRPRNG
~~~~~~~~~~~~ENLQGPGRIQSRGYFLYRPRNG
~~~~~~~~~~~~~~~~~~~~~~~~MNYMAFPRLG
~~~~~~~~~~~~~~~~~~~~~~~~SGYLAFPRLG
~~~~~~~~~~SAGRFRYYPEVRSEERAVALPRFG
~~~~~~~~~~~~~~~~~~~~~~~~QSLIPFPRVG
~~~~~~~~~~~~~~~~~~~~~~~~~HLIPFPRVG
~~~~~~~~~~~~~~~~~~~~~~~~QNLIPFPRVG
~~~~~SENFTPWAYIILNGEAPIIREVHYSPRLG
~~~~~~~~~~~~~~~~~~TGPSASSGLWFGPRLG
~~~~~~~~~~~~~~~~~~~~~~~~~SVPFKPRLG
~~~~~~~~~~~~~~~~~~~~~~~~~~~LYMARVG
~~~~~~~~~~~~~~~~~~~~~~~~~AFFYTPRIG
~~~~~~~~~~~~~~~~~~~~~~~~~LLVPYPRVG
                                  

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



          
          
NPY_Hsap  
PYY_Hsap  
PAHO_Hsap 
NPY_Bflo  
NPY_Skow  
NPF1_Ctel 
NPF2_Ctel 
NPF_Lgig  
NPF_Dpul  
NPF_Dmel  
          

                                                             
         *        20         *        40         *        60 
--------------MLGNKRLGLSGLTLALSLLVCLGALAEAYPSKPDNPGEDAPAEDMAR
--------------MVFVRRPWPALTTVLLALLVCLGALVDAYPIKPEAPREDASPEELNR
-------------MAAARLCLSLLLLSTCVALLLQPLLGAQGAPLEPVYPGDNATPEQMAQ
-----------------------MTSVRIFSYVCLLVLIYACVEVTRAQEEEDVEAPEEGK
----------MDLKTILLLASLVCMVVCWDERLSARVQRDASDYQAPTAPSRGASLAEWDR
-----MKLSQILILLLLGLSVIICSVHANTDDDDARLVMVMSQMHPPKRPEHFRNMDELNV
--------------MDAKLLLKAMFVLASCLLLLLPTSCSQDMHGMPVRPKVFRNADELRM
------------------MQKLVLSLLILAAVVMLEVTSQDSMLAPPDRPSEFRSPDELRR
MSSSNNSIQQFLPRSCSLAALVFLVVMAVLAVCVTTTKADGGDVMSGGEGGEMTAMADAIK
----------------MCQTMRCILVACVALALLAAGCRVEASNSRPPRKNDVNTMADAYK
     <------- signal peptide --------->               <--- ..

          
          
NPY_Hsap  
PYY_Hsap  
PAHO_Hsap 
NPY_Bflo  
NPY_Skow  
NPF1_Ctel 
NPF2_Ctel 
NPF_Lgig  
NPF_Dpul  
NPF_Dmel  
          

                                                             
        *        80         *       100         *       120  
YYSALRHYINLITRQRYGKRSSPETLISDLLMRESTENVPRTRLEDPAMW-----------
YYASLRHYLNLVTRQRYGKRDGPDTLLSKTFFPDGEDRPVRSRSEGPDLW-----------
YAADLRRYINMLTRPRYGKRHKEDTLAFSEWGSPHAAVPRELSPLDL--------------
YYKNLANYLRLLTRQRYGRRSAPDYGSRTLYRHPPPYPQDIVHTLDMDGISLSLCISSLNL
YLRELSLYRQYADIQRFGRSDGGANNIHQQTQKNHRSNIWDYLSKKLALE-----------
YLDKLRQYYTILGRPRFGRRNVFSEVRVHTIVLYCFCQSRLAPIRCA--------------
YLKALNEYFAIVGRPRFGKRSSPSENPAFGEVDVDGNGRVNDDEFDQFAYGYRK-------
YLKALNEYYAIVGRPRFGRSVNKRSAADYLFKPSHKNDYEYLYDERDERFPSPYY------
YLQGLRRYDNSLVRPRFGKRGRLPYFDMEDLPLHPQVCSSSSYF-----------------
FLQDLDTYYGDRARVRFGKRGSLMDILRNHEMDNINLGKNANNGGEFARGFNEEEIF----
..neuropeptide F/Y->                                         

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



              
              
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         *        60 
~~~~~~~~~~SEEPPISLDLTFHLLRE---VLEMARAEQLAQQAHS----NRKLMEIIG~~
~~~~~~~~~~~QGPPISIDLSLELLRK---MIEIEKQEKEKQQAAN----NRLLLDTIG~~
~~~~~~~~~~~DNPSLSIDLTFHLLRT---LLELARTQSQRERAEQ----NRIIFDSVG~~
~~~~~~~~~~~~~IVLSLDVPIGLLQI---LLEQARARAAREQATT----NARILARVGHC
~~~~~~~~~~~~~FTLSLDVPTNIMNL---LFNIAKAKNLRAQAAA----NAHLMAQIG~~
~~~~~~~~~~SEDPPISLDLTFHLLRE---MMEMSKAEQLAQQAQN----NRIMMELVG~~
~~~~~~~~~~SEEPPLSIDLTFHLLRK---MIKEAKMENQKEQELI----NRKLLDEFG~~
~~~~~~~~~~~SRLTLSLDVPTNIMNV---LFDVAKAKNLRAKAAE----NARLLAHIG~~
~~~~~~~PALGRNPFLSLDVPLSFLSK---LMEVKRREEQRKIAKIKSVHNSSLMKRIG~~
~~~~~AAKPKPQTNVLSLDVPLSFLSK---LIEMSRREDKRQREKEISLRNKKLMEKYG~~
~~~~~~~~~~NPTSGHSIGLSLDIIRDRLEKAESERMQQEKQSDINRYRQNTELMTGLG~~
~~~~~~~~~~~~~~~ISINQDLKAITD---MLLTEQIRERQRYLAD----LRPRLLEKG~~
~~~~~~~~~~~~~SRLSINQELKSLAN---LLVLRENKRREAQKTK----LRSKLLSIG~~
~~~~~~~~~~~~AGRLSINGALSSLAD---LLVSENQRRDRLESME----LRQRLQYLG~~
~~~~~~~~~~~~~GRLSLTADLRSLAR---MLEAHRKRFIASRFPYDS--IRKKLFRYG~~
~~~~~~~~~~~~~QRLSVNGALSSLAD---MLAANGRQRMMSEMAM----NRQRLFGLG~~
~~~~~~~~~~~~~~~LSITNDLRAIADSY-LYDQHKLRERQEEN------LRRRFLELG~~
~~~~~~~~~~~KMPPLSINNPMEVLRQRL-LLEVARKQMREANQRQAVA-NRVFLQNVG~~
~~~~~~~~~~~NKPSLSIVNPLDVLRQRL-LLEIARRQMKENSRQVEL--NRAILKNVG~~
QSQSHSGSSGNHHSQLSIISPIEALRSRL-RLEMLRRQYGNQIKQ-----NQDKLERVG~~
~~~~~~~~~~DHMPSLSIVSPLDVLRDK--MMQDIIERSIKNKIQA----NDKILKDLG~~
~~~~~~~~~~~SRPSLSIVNSLDVLRQKL-MYEVARRHVDENQKVLSQ--NHQILKNLG~~
~~~~~~~~~GVSPPRLSVTSPIAVLRDAL-MEEIKRKKIQETQAKIAL--NEKILKEVG~~
IPEILEQPVPDSSGSLSIVGPLDVLRQNM-LMEMHKTRVRHAKNKIVES-NREYLERIG~~
                                                             

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



            
            
CGRP1_Hsap  
Calc_Hsap   
IAPP_Hsap   
ADML_Hsap   
ADM2_Hsap   
Calc_Cint   
Calc1_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   
            

                                                                                
         *        20         *        40         *        60         *        80
MGFQKFSPFLALSILVLLQAGSLHAAPFRSALESSPADPATLSEDEARLLLAALVQNYVQMKASELEQEQEREGSRIIAQ
MGFQKFSPFLALSILVLLQAGSLHAAPFRSALESSPADPATLSEDEARLLLAALVQNYVQMKASELEQEQEREGSSLDSP
MGILKLQVFLIVLSVALNHLKATPIESHQVEK------------------------------------------------
MKLVSVALMYLGSLAFLGADTARLDVASEFRKKWNKWALSRGKRELRMSSSYPTGLADVKAGPAQTLIRPQDMKGASRSP
MARIPTAALGCISLLCLQLPGSLSRSLGGDPRPVKPREPPARSPSSSLQPRHPAPRPVVWKLHRALQAQRGAGLAPVMGQ
MVMNTFCSLLFILLVFCVYNASTTGGIYNRLLHPRGTGRQQLLYHNFNNRYGEVLKRNQPSRSDYDTHDELIKNVQPLQQ
MMTTEVGRFLLCACVTFSILLTTCTAAPTARGELPEASLRLSEEDVGRVVSAMAREVLQIVNENVDKLAQPNEFGYGLDG
MLLGNMLVNTVAALTVCVVVFWGTDHVGALPRPADDGDNPLAMTNSDMRRIVSALIREVDQLAAEKLAAQRVFGPGIR--
MRPCFALMVLAFFVLVHTNQLTASVIRRYDDDMYDYDGDMEPLLALLGQQAGRVYHGLARELLDNIEDNTNTQDNRFSRT
MKSTVIVTLTICCLLYQTTRAASLTNRDGLSRQDILDLLQLYEEPIRQEGGD----------------------------
MDRLIVASSAFLVILYITCFVDVTIAYDDSESEEVVPPNYWSLQLAELTELVKLGEEVLAQKASAEMKAA----------
MYVQVLSLLLGCVLLGGRISEAADERESEDLQEALRVYQNLGETRKGLTALKRVVSDLDGDILQKHDFHDLARKRKGLDI
MVSQFLIESELSPRVLSIMNSAVMRFSLIAMASCIVIASLTSRAQATSLHRQRRDVTEPSLAIAVLEDLIMELRDEIHSK
MISTTPLYVTVSICLFYLTTTVYCRTDFRFLMKRDTRNNINTDSLQETLKNLDDEYQRLQKRTCAFGINSHQCTLTSLNN
MGASILLGLTILLSYVNQVHLQMFHPRDISRGGQQQEEQLRRGYLIQILKSFLNRRQEDATEKR----------------
MSRFVMTIFFLLVACLALIVPGSAAPPRRPMLVDLDDPDSVMEVITRLERSLLRNSDYEHQ-------------------
MTNRCACFALAFLLFCLLAISSIEAAPMPRYQSNGGYGGAGYNELEEVPDDLLMELMTRFGRTIIRARNDLENS------
MSCSSSSMLFLVLIATTVLIAESRVFYNRFDGGLSSDRFMEQKRDGAEASYDYDANQVIRNTM-----------------
<-- signal peptide -->                                                          

            
            
CGRP1_Hsap  
Calc_Hsap   
IAPP_Hsap   
ADML_Hsap   
ADM2_Hsap   
Calc_Cint   
Calc1_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   
            

                                                                                
         *       100         *       120         *       140         *       160
--------------------------------------------------------------------------------
RS------------------------------------------------------------------------------
--------------------------------------------------------------------------------
EDSSPDAARIRV--------------------------------------------------------KRYRQSMNNFQG
PLRDGGRQHSGPRRHSGP--------------------------------------------------------RRTQAQ
RQEEKLNKLEKLFADIMLEDNSYKNVLFSKKQESNEIDIEPSMMRDTRNNFLEMLQLSNWIHRVLSRLAATPHEQQAAPV
LPQGPVY------------------------------------------------------------------------K
--------------------------------------------------------------------------------
YEDMMDPMAM----------------------------------------------------------------------
--------------------------------------------------------------------------------
-----------------------------------------------------------------------------KRG
LRRILSEMEADLIYEQ----------------------------------------------------------------
K-------------------------------------------------------------------------------
KMMSQAWLSDGMSPGKRSDLPNLTPDGRTQRLLDEMSNTKALLTVRDILTQADSPTAR----------------------
--------------------------------------------------------------------------------
--------------------------------------------------------------------------------
--------------------------------------------------------------------------------
--------------------------------------------------------------------------------
                                                                                

            
            
CGRP1_Hsap  
Calc_Hsap   
IAPP_Hsap   
ADML_Hsap   
ADM2_Hsap   
Calc_Cint   
Calc1_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   
            

                                                                                
         *       180         *       200         *       220         *       240
--KRAC-----DTATCVTHRLAGLLSRS-GGVVKNNFVPTNVGSKAFGRRRR-DLQA~~~~~~~~~~~~~~~~~~~~~~~
--KR-C----GNLSTCMLGTYTQDFNKF------HTFPQTAIGVGAPGKKRDMSSDLERDHRPHVSMPQNAN--------
--RK-C-----NTATCATQRLANFLVHS-SNNFGAILSSTNVGSNTYGKR--NAVEVLKREPLNYLPL~~~~~~~~~~~~
LRSFGC-----RFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGYGRRRRRSLPEAGPGRTLVSSKPQAHGAPAPPSG
LLRVGC-----VLGTCQVQNLSHRLWQL----------------MGPAGRQ-DSAPVDPSSPHSYG--------------
TGKR-C----DGVSTCWLHELGNSVHAT-------AAGKQNVGFG-PGRK~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
RGKIAC-----KTAWCMNNRLSHNLSSL--------DNPTDTGVGAPGRKRRDTS~~~~~~~~~~~~~~~~~~~~~~~~~
--KRDC-----STLTCFNQKLAHELAMD-------NQRTDTANPYSPGRKRRSAEEDDH~~~~~~~~~~~~~~~~~~~~~
RVRRKC-----ESGTCVQMHLADRLRLG-----LGHNMFTNTGPESPGRKKRSLGASRRAARRL~~~~~~~~~~~~~~~~
KRSKGC----GSFSGCMQMEVAKNRVAA----LLRNSNAHLFGLNGPGKRRRSVDDLPQVNDAETE~~~-----------
RGTSAC----GGFATCKQLEYGRKYATS-------KADLSHFGATSPGRKRRTTNSELDKQA~~~~~~~~~~~~------
--KRTC--QFNLGGHCATESAASVADHW----------HYLNSPLSPGRKRRDTGLYKAVVSGRIFKDSKH~~~~~~~~~
--KR-RFDAGYGSRYGVAQSVGSKLMAL----------KQAADWNGPGRKRREAEEEA~~~~~~~~~~~~~~~~~~~~~~
--KRSC--SLRLGGMCLTENLNAAANQY----------EYLSSGLSPGRKRRSLRHILLNRXH~~~~~~~~~~~~~~~~~
--KRSC--NLNLGFHCQTDEYSSIADMY----------DFLQSALSPGKRKRNVKIVSIEGS~~~~~~~~~~~~~~~~~~
--KR-GVDFGLGRGYSGSQAAKHLMGLA-----------AANYAIGPGRKRRDTTESTPEDVKTGAIN~~~~~~~~~~~~
--KR-TVDFGLARGYSGTQEAKHRMGLA-----------AANFAGGPGRRRRSETDV~~~~~~~~~~~~~~~~~~~~~~~
KRNRQCLLNAGLSQGCDFSDLLHAQTQA----------RKFMSFAGPGK-------------------------------
    <--------- calcitonin peptide ------------->                                

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



         
         
OxA_Hsap 
OxB_Hsap 
OxA_Drer 
OxB_Drer 
Ox1_Bflo 
Ox2_Bflo 
Ox_Skow  
Ox1_Spur 
Ox2_Spur 
         

                                                          
         *        20         *        40         *        
~QPLPDCCRQ-------KTCSCRLYELL----------------HGAGNHAAGILTLG
~~~~~~RSGP-------PGLQGRLQRLL----------------QASGNHAAGILTMG
~~~~~SCCAR-------APGSCKLYEMLCRAGRRNDSSVARHLVHLNNDAAVGILTLG
~~~~~~KVGE-------SRVHDRLQQLL----------------HNSRNQAAGILTMG
SWAFPRCCWR-------RTCNCPHFRRL----------------FGPRNHGHGILTVG
~~QKPACCES-------GSCICPYVSRL----------------HSPGNHGYGILTTG
~~~QPQCC-RGVGCKIPPNCKCPFQSII------------------CDNPTKNVLTAG
~~~QSPCCRRAKGCSFPPGCHCPLKMSF------------------CGDPSRGLQIVG
~~~DRACCKRTVGCNLRSDCTCRIREIT------------------CTDPSLGLQNYG
                                                          

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



        
        
AT_Mgal 
AT_Lsta 
AT_Acal 
AT_Lgig 
AT_Ctel 
AT_Apom 
AT_Hrob 
AT_Bmor 
AT_Rpro 
AT_Apis 
AT_Dpul 
AT_Hvit 
        

               
         *     
GFLAGVHDRMGHGFG
GFRANSASRVAHGYG
GFRLNSASRVAHGYG
GFKANSASRVAHGYG
GFRMGAADRFSHGFG
GFRLGAADRFSHGFG
SFKLYDNSRYAHGYG
GFK-NVEMMTARGFG
GFK-NVQLSTARGFG
GFK-NMDLSTARGFG
GFK-TVGLATARGFG
GFK-NHALSTARGFG
               

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



        
        
AT_Rpro 
AT_Hvit 
AT_Apis 
AT_Bmor 
AT_Lsta 
AT_Acal 
AT_Lgig 
AT_Ctel 
Ox_Skow 
        

                                                                             
         *        20         *        40         *        60         *       
---MMRWSSLLVLVALASIINCIKAGSPSSALYSSAARASGRTRTIRGFK-NVQLSTARGFGKRTYPDSQLQP----
-------------MRVYTLLLWLVVLLMSVTANSVPVYLRDKPRSIRGFK-NHALSTARGFGKRSDSELSSSE----
MAVNNNIMVRLLVIEITFLILAVVNSYPAFEDSEFKHKHRDKGRTIRGFK-NMDLSTARGFGKRTDHYMNLMP----
-----------MNLTMQLEVIVAVCLVLAEGAPDVRLVRTKQQRPTRGFK-NVEMMTARGFGRRDRPHPRAELYGLD
-------------MSRTSLTLQVGVVLLAICLFDITYADERIHRQKRGFRANSASRVAHGYGKRGYLSSNENLPTLS
-----------MLSAPSIAHTGVALLVLMCLCPFSQSTEASLSRAKRGFRLNSASRVAHGYGKRGYASSSGAVPYPE
-------------MKLTLVLVTVTLTITILANAYPQSPSLSHHRSKRGFKANSASRVAHGYGKRGFPSWKNY-----
----------------MKVSICFIVVALVVCIEVMTSHAANLSRSKRGFRMGAADRFSHGFGKRG------------
---MRTTIMLIFSAVLVAVLFTHTSAQPQCCRGVGCKIPPNCKCPFQSIICDNPTKNVLTAGKRNYLPISKSN----
                                              <---Alt------->                

        
        
AT_Rpro 
AT_Hvit 
AT_Apis 
AT_Bmor 
AT_Lsta 
AT_Acal 
AT_Lgig 
AT_Ctel 
Ox_Skow 
        

                          <-----------orexin---------------->               
 80         *       100         *       120         *       140         *   
----------------------DL-IPADWMAEELSSNPELARFIIRRFIDVDQDGLVSPVELLRNTVCQEPN~~-
----------TSQFTDR-----DS-FPADWFASEVQNNGELARLVVHKFIDTNQDGELSADELLRPLYGPPTTTYK
----------LDLFVDNKEDSFNQNIPMEVSLEKILKNKY--KHFIEKLIDVNHDGYISGEELLLSIDGES~~~~~
NFWVMSEPSPEREVQEVDEKTFES-IPLDWFVNEMLNNPDFARFVVEKFIDLNQDGMLSSEELRNV~~~~~~~~~-
LDQLESSTGLMEEISDG-----SL-MTVNEFSQLLTSHPNLARALVKKFVDINGDDVISTDELFRPILKK~~~~~~
LAR--DVLDNLRAEEEEKELEWSI-MSVDELASLLQSHPKLARALVKKFVDINGDNLVTAEELFRPPTRK~~~~~~
-------------FQDGGS---DV-LSVEDMAELVAENPSLAKALLRKFVDTDNDGIISTTELLGTKQMLK~~~~~
--------GDFNSLIDGESD--MV-MSDEDLTEIIRADARLAQTFVKRFIDTDGDGFVSRQELFEA~~~~~~~~~~
-----ELSTYQRPVSDAKT---NV-VTSDDIVNLIRSSPSLIRKIVKA-IDLNGDDMISKAELQSLVYD~~~~~--
                      <--------cryptic peptide---------------->             

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



         

         

NPS_Hsap 

NPS_Mdom 

NPS_Ggal 

NPS_Bflo 

         

                    

         *        20

SFRNGVGTGMKKTSFQRAKS

SFRNGVGSGMKKTSFRRAKS

SFRNGVGSGIKKTSFRRAKS

SFRNGVG~~~~~~~~~~~~~

                    

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

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.



         

         

NPS_Bflo 

NPS_Spur 

NPS_Skow 

         

                                                                      

         *        20         *        40         *        60         *

MMQTPIFLCSVVLVGAVCGQLSETNNFPQNGNRRLSPERSATVLRQFLHLEGAVGSPVSPSDGRALETGD

MGYERRILRTLLSILIVLASFVTVYGERDSNFMQQKQFRNIVPSPLIQKWRENRMGPAEEKTSNEQWRDE

MLRKINAVVFFLVAICTLSRATFGEDGMTEKQVLKLHKYWPKEDISELGSSSTSGDSGENEAVKMGFWAV

<--- Signal peptide --->                                              

         

         

NPS_Bflo 

NPS_Spur 

NPS_Skow 

         

                                                                      

        80         *       100         *       120         *       140

KRSFRNGVGKRRDSEEERLPQNRGATELKAEATIFSQNGDPHDEGAKAASEKRSFRNGVGKRTHFRIVAD

LLSNLRNVLRKHNASPSSRSRDRTDITAYGLQEPMQQLPADVTADQLFILEGAVNSPRENYEEETPIDED

DGKRNGFWNGKRNGFWNGKRNFDDLRIFGTNKKHSSINNQKRNGFWNGKRNFDDFEIPEKKEQPHWRDEK

    NPS-like                              NPS-like                    

         

         

NPS_Bflo 

NPS_Spur 

NPS_Skow 

         

                                                                      

         *       160         *       180         *       200         *

ASLGGLDEPEALRQTGGDANSPSLSRDLWAEVQGKDDEQ-------------------------------

KRNGFFFGKRNGFFFGKRSDSDASSTKMDDDRLPKYESSGSFDK--------------------------

KNGFWNDGKRNFDNFKTDDLQYPSIEDKRNGFWNGKRNFEMSMNKKASASTESEKRNGFYMGKRSVDNTM

  NPS-like                   NPS-like                                 

         

         

NPS_Bflo 

NPS_Spur 

NPS_Skow 

         

                                                                      

       220         *       240         *       260         *       280

-------------CPACGSDGSGVCVLKGVCCRLDSGC-VLRKDVCSSLPDRALCASLQYSATCRTDGKC

-------------CRPCGPGRQGRCVMVGTCCSPLFGCYLFTPEAAACMTED-VSPCQLNAPSCGLAGKC

NISSYHYKESAKKCTTCGPGGKGQCVMYGVCCSLEIGCSMLTKETEECTTSPLVGECGRSDVQCGNFFRC

             <-------------------Neurophysin-like---------------------

         

         

NPS_Bflo 

NPS_Spur 

NPS_Skow 

         

                          

         *       300      

VAPGVCCRAADHSCFLDPECD-----

VADGICCSAAEGACHLDPTCTSMSLN

VANGVCCTKETQSCKIDQECNVRW~~

------------------->      

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

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.



            
            
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   
            

               
         *     
IFCN-FDGCYN~~~~
VFCNGFTGCGGRHRG
PFCNNW-GCGNG~~~
LFCNNYGGCRGG~~~
VFCNGFFGCSNG~~~
LFCN-TGGCFG~~~~
VFCNGFTGCGGRFRG
PFCNTL-GCYNGG~~
VFCNSFGGCRSL~~~
VFCNSYGGCKSF~~~
PFCNAFAGCG~~~~~
PFCNAFTGCG~~~~~
               

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



          

          

NPS_Hsap  

NPS_Ggal  

NPS_Skow  

NPS_Bflo  

CCAP_Lgig 

CCAP_Dpul 

          

                      

         *        20  

~SFRNGV-GTGMKKTSFQRAKS

~SFRNGV-GSGIKKTSFRRAKS

NGFWNG~~~~~~~~~~~~~~~~

~SFRNGV-G~~~~~~~~~~~~~

~PFCNNW-GCGNG~~~~~~~~~

~PFCNAFAGCG~~~~~~~~~~~

                      

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



            
            
NPVF_3_Hsap 
NPFF_3_Hsap 
NPFF_2_Hsap 
NPFF_1_Mmus 
NPFF_2_Mmus 
NPFF_1_Olat 
NPFF_1_Drer 
NPFF_2_Olat 
NPFF_2_Drer 
NPFF_Trub   
NPFF_2_Pmar 
NPFF_3_Pmar 
NPFF_1_Pmar 
NPFF_4_Bflo 
NPFF_3_Bflo 
NPFF_1_Bflo 
NPFF_2_Bflo 
            

                                 
         *        20         *   
~~~~~~~~~~~~~~~NMEVSLVRRVPNLPQRFG
~~~~~~~~~~~~~~~SQFWSL-----AAPQRFG
~~~~~~~~~~~~~~~~SQAFL-----FQPQRFG
~~~~~~~~~~~~~~~~SPAFL-----FQPQRFG
SAWGSWSKEQLNPQARQFWSL-----AAPQRFG
~~~~~~~~~~~~~~~~~ESVL-----HQPQRFG
~~~~~~~~~~~~~~~~~PSVL-----HQPQRFG
~~~~~~~~~DWEAAPGQIWSM-----AVPQRFG
~~~~~~~~~DWETVPGQIWSM-----AVPQRFG
~~~~~~~~~~~EGAPGQVWSM-----AVPQRFG
~~~~~~~~~~~~~~~AGPSSL-----FQPQRFG
~~~~~~~~~SWGAPAEKFWMR-----AMPQRFG
~~~~~~~~~~~~~~~~~~~~LARAFMHFPQRFG
~~~~~~~~~~~~~~~GFSLDS-----DVPRRFG
~~~~~~~~~~~~~SARFSVPF-----DIPRRFG
~~~~~~~~~~~~~~AAAASLF-----RPPNRFG
~~~~~~~~~~~~~~~SPAVWL-----DSPNRFG
                                 

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



            
            
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  
            

                
         *      
~~~~~QVPVANPLLFG
~~~~GINPDMSSLFFG
~~NLNRLVGQQPLLFG
~~~~GVNPNMNSLFFG
~~GLTRLVGQQPLLFG
~~~~GMNPNMNSLFFG
~~~~GLNPNVNSLFFG
~QSARGNGRQRPQLFG
~~~HGVRPGMNGLVFG
DPLEDHLPETSGLFFG
~~~~SSHPNMNNLLFG
DPLRDQLPDTTGLFFG
~~~~GSHPNMNNLLFG
EPLEDQLPEDTGLFFG
~~~TSHNPNMNNLVFG
~~~TYRKPPFNGSIFG
~~~GYRKPPFNGSIFG
~~~AYRKPPFNGSIFG
~~~~TRKLPFNGSIFG
~~~~~~AIPFNGGMYG
~~~~~STMPFSGGMYG
~~~~~AAIPFSGGMYG
~~~~~GAMPFSGGMYG
~~~~~GPVMFSGGMYG
~~~~AAPSQFSGGMYG
~~~~AVPMTFSGGMYG
~~~ASSPMMFGGGMYG
~~~~~APMPYSGGMYG
                

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



            
            
SIFa_Ctel   
SIFa_1_Lgig 
SIFa_2_Lgig 
SIFa_Cgig   
SIFa_Hasi   
SIFa_Ipar   
SIFa_Dpul   
SIFa_Tcas   
SIFa_Agam   
            

                                                                      
         *        20         *        40         *        60         *
~~~~~~--MDCRLVTFVALFCSMLLVQQVLSDPLEDHLPETSGLFFGKRSSHPN--MNNLLFGRRSYAQM
~~~~~~~----MNRCTACLVLVLVVILTVNAVQSARGNGRQRPQLFGRHGVRPG--MNGLVFGKR-----
~~~~~~~---MVAKGTVGILIVLFNTICANIDLNYNQVPVANPLLFGRRGINPD--MSSLFFGKR-SGNS
~~~-MKIYSIISIVIALVAVIVLKTSASKENSRGLTRLVGQQPLLFGRRGMNPN--MNSLFFGKR-AVDR
~~~~--MNCKIPCLLLVLTFCIMSFTHAQANPRNLNRLVGQQPLLFGRRGVNPN--MNSLFFGKR----A
MSGRRNLLVPASLVLILSAILFFGHETQQVEAAYSPTRGQQNTHSFGRRGLNPN--VNSLFFGKRGGSEQ
~~~~~~~~-MRSSFIVVMVCVVVVLTFWGQVAEATRKLP-FNGSIFGKRSNQ---------------GTD
~~-----MQLALAKVFSVCIVVIILTSWIEMTEATYRKPPFNGSIFGKRGATIGKLLTFVIFLSKIISSE
~~~~~~~-MAAFKVLGSLIVVLLVVLALSGHAEAGYRKPPFNGSIFGKRNGN---------------SVD
        <--- signal peptide --->   <- SIFa ->    <--- SIFa --->       

            
            
SIFa_Ctel   
SIFa_1_Lgig 
SIFa_2_Lgig 
SIFa_Cgig   
SIFa_Hasi   
SIFa_Ipar   
SIFa_Dpul   
SIFa_Tcas   
SIFa_Agam   
            

                                              
        80         *       100         *      
AANYQVEEARQGICKSMKETCGKWGFDVEN~~~~~~~~~~~~~~~-
-NSESQEMQQ--DCWSSLNLCLKVILNNGDMEEV~~~~~~~~~~~-
DHRDLRKMKD--TCKAVLSSCKILFSDYEDDTVRNKVQDGFGRFK-
PTLDDI-IVE--KCSRIMAACREYAHERMGEDDI~~~~~~~~~~~-
PSMNNMDVRT--MCNAVLSACAAWQADMTDN~~~~~~~~~~~~~~-
EALSNTEMGR--KCLAAMSMCNMYFETNTINES~~~~~~~~~~~~-
KLESPSNLQL--LCDAAMNACSDWLPIGSK~~~~~~~~~~~~~~~-
YDSASKALSA--MCEIASEACQTWFPSQEK~~~~~~~~~~~~~~~-
YEGNAKVLST--MCEIAAEACQSWFTQEQK~~~~~~~~~~~~~~~-
            <------> conserved cysteines      

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



              
              
NMB_Hsap      
NMB_Drer      
NMB2_Drer     
GRP_Hsap      
Bombesin_Bvar 
GRP_Bflo      
              

                                                                      
         *        20         *        40         *        60         *
~~~-MARRAGGARMFGSLLLFALLAAGVAPLSWDLPEPRSRASKIRVHSRGNLWATGHFMGKKSLEPSSP
~~~-MADDGHCKYTLLFALIMLFNVSLSTSVSLDLTELRNKVSKIKVHPRGNLWATGHFMGKKSISNSQL
MSSPSVSRFCCCGFLTYLVLFSFYISKTSSVSLDLTELRNKVAKIKVNPRGNLWATGHFMGKKSVVDSKH
~~~~~~~---MRGRELPLVLLALVLCLAPRGRAVPLPAGGGTVLTKMYPRGNHWAVGHLMGKKSTGESSS
-----MSAIPLNRILPLGFLLIFSFISLSSCMEFVEDPNNQGGLNLQQRLGNQWAVGHLMGKKSLQDTDF
~~~~~~~~~~~MKSGWYVAFVLFVAGLLAPSRA--------------DKGQEHWQYGHWYGKRDPSDVNN
         <--- signal peptide --->            <---- GRP ---->          

              
              
NMB_Hsap      
NMB_Drer      
NMB2_Drer     
GRP_Hsap      
Bombesin_Bvar 
GRP_Bflo      
              

                                                                      
        80         *       100         *       120         *       140
SPLGTAPHTSLRDQRLQLSHDLLGILLLKKAL-GVSLSRPAPQIQYRRLLVQILQK~~~~~~~-------
QDSPFPVKPDRNIMGESGSSEDLKELITQEMLKIALQAQLEDPKRTRDVYNQVIREIFKELANRM~~~~~
LPTEDESTMTAVEAALNARQVEPEDVFQEMLRVALQTHLDTRHIRPNVPETAILMKILESYIQDNK~~~~
VSERGSLKQQLREYIRWEEAARNLLGLIEAKENRNHQPPQPKAL-GNQQPSWDSEDSSNFKDVGSKGKGS
EEMESFAKRNVENMKAESERELRHAQLVVRNILEQYLKNMQN~~~~~~~~~-------------------
AQIDDVLRSHPELQQLLNKLMELPRRPKASSQMYTKYDDDYPDGDVSDSTKRVLEEPGSPYWKRVNEHVD
                                                                      

              
              
NMB_Hsap      
NMB_Drer      
NMB2_Drer     
GRP_Hsap      
Bombesin_Bvar 
GRP_Bflo      
              

                                                 
         *       160         *       180         
-------------------------------------------------
~------------------------------------------------
~~-----------------------------------------------
QREGRNPQLNQQ~~~~~~-------------------------------
-------------------------------------------------
RDYTSIIQRRSAKNPRVVQGHKVLKPKTNSFKRTIWDRFMARIFPAGED
                                                 

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



           
           
CCHa_Ctel  
CCHa_Lgig  
CCHa_Acal  
CCHa_Cgig  
CCHa_Dpul  
CCHa_Bmor  
CCHa_Tcas  
CCHa1_Amel 
CCHa2_Amel 
CCHa_Agam  
CCHa1_Dmel 
CCHa2_Dmel 
           

                                                                      
         *        20         *        40         *        60         *
-~~-~~~--MLSVRSVGVLVGIAVLFSLQSFVQAKCGGSWAIHACAGGNGKRSEGSAGARAPPALCRATR
--------MEVRCTTLFAVTSLLYLTISVSLVSGKCSGRWAIHACFGGNGKRSDPSLTDNTENSRQETLL
-----MELTFGSSFTVALLSCLYISLITCPVVTAKCHGRWAIHACFGGNGKRSDPNMSPSTDELPPTLLR
------MRNPSSFVLFSATLCVYFTVQISSVSASKCKGPWANHMCFGGNGKRSWSPPVQEPEMNRKDDEL
---------------MHIFFYVIHVTAMLAIVSGNC--NKYGNACFGAHGKRSDFKRTSAVDLSDQIWPV
-~--------MAQICLAVSIAVLLMMSQGVSAKRGC--SAFGHSCFGGHGKRSGEPAPMDMANQDMMVRH
-~~-~---MNCWSTQVVLLAFVMAFVLAAAEAKRGC--ATFGHSCYGGMGKRTENNNEELLQDVQSEENP
MKNNATSGLPLSVCASICALIILIFFTDNSYAKRGC--SAFGHSCFGGHGKRFDPNIREKILQDDDTITN
--MAITSVNSQSVTVLIRTWIFMIIFCFAGGVAGSC--LSYGHSCWGAHGKRNGGHNNGYLVPSKTINEQ
---------MHQLSTICFTLVIVSVLVQSTNGKRGC--AAFGHACYGGHGKRSGSSASTLYPDGLDPSMV
-~------MKSTISLLLVVICTVVLAAQQSQAKKGC--QAYGHVCYGGHGKRSLSPGSGSGTGVGGGMGE
------------MWYSKCSWTLVVLVALFALVTGSC--LEYGHSCWGAHGKRSGGKAVIDAKQHPLPNSY
       <--- signal peptide --->   <---- CCHa ---->                    

           
           
CCHa_Ctel  
CCHa_Lgig  
CCHa_Acal  
CCHa_Cgig  
CCHa_Dpul  
CCHa_Bmor  
CCHa_Tcas  
CCHa1_Amel 
CCHa2_Amel 
CCHa_Agam  
CCHa1_Dmel 
CCHa2_Dmel 
           

                                                                      
        80         *       100         *       120         *       140
ARRSTEATLPAIHREFCRGTSERPN~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
RQILLPQTYEYHKSNDALLQDDDINTYEKSHEESQRMRDLRALNILLKTLMMEQKVRTENSVMA~~~~~~
QLLVSDVQRLSRLLREPEAPVEDADLSPNPGFEPGHPNEQLMPRLAAQKPVD~~~~~~~~~~~~~~~~~~
GRTMLRNVLLKRLNTYPSMSSYYSDSQSFYPMGSDFTEEGDSMSRENELRQLLKEQILRKEMAALVGDDD
AANWNPTRPDEPIQERRQMKPLPALQLESVLVYNDIPRSAEHSRYLNQEDYNN~~~~~~~~~~~~~~~~~
QLGQEETPPHPGYPHSSYNVLQPGDDIIPIRDGGVYDHDAAARDVMKYKLRNIFKHWMDNYRRSQNTNDE
AFVFTGPRSENQQKLTPEQYDNISRVIRQWILSYRRAQEMRPDYN~~~~~~~~~~~~~~~~~~~~~~~~~
REIEDLNSRNEFDVSEKKFGGQTEILSSQSRHQDSSRFNPFALSFIVRQWLTSHRLHQPDMELNNK~~~~
GVPYLTKDQFILSRLIGRPLVSNKYKGRWDRLFKIKASFPEHWNDDELDTHLINNEPIRDQNNNENMNQN
GLEVLPIPYSKLALDKSRSMDSAPEGMRLTNVYGFDVPAASTHRTETRPGELKYAIYAMLRQLMDEAAIN
AASGGQEPDYVRPNGLLPMMAPNEQVPLEGDFNDYPARQVLYKIMKSWFNRPRRPASRLGELDYPLANSA
GLDSVVEQLYNNNNNNQNNQDDDNNDDDSNRNTNANSANNIPLAAPAIISRRESEDRRIGGLKWAQLMRQ
                                                                      

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



          

          

Gal_Hsap  

GalP_Hsap 

Gal_Cint  

          

                                                                      

         *        20         *        40         *        60         *

MARGSALLLASLLLAAALSASA-------GLWSPAKEKRGWTLNSAGYLLGPHAVGNHRS-FSDKNGLTS

MAPPSVPLVLLLVLLLSLA-------ETPASAPAHRGRGGWTLNSAGYLLGP--VLHLPQ-MGDQDG---

MNSFGRYTFSLAVVLYISIVLCAENSEAATAKRPFRGQGGWTLNSVGYNAG---LGALRKLFE-------

<-- signal peptide -->             <--galanin-like-->                 

          

          

Gal_Hsap  

GalP_Hsap 

Gal_Cint  

          

                                                                     

        80         *       100         *       120         *         

KRELRPE--DDMKP-GSFDRSIPENNIMRTIIEFLS-FLHLKEAGALDRLLDLPAAASSEDIERS----

KRETALEILDLWKAIDGLPYSHPPQPSKRNVMETFA-KPEIGDLGMLS--MKIP---KEEDVLKS----

KRDGSSLDVESMPL---------DNEEMENLAKDFALFLEVKESGLLGPRMLRCILSRNDQVMDSMSEM

                                                                     

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

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.



             
             
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  
             

               
         *     
~~~GMDSLAFAGGLG
~~~~MDSFAFAPGLG
~~~GLDRYGFVGGLG
~~~GMDHFAFTGGLG
~~~GLDAYSFTGALG
~~~GMDDFAFSPGLG
~~~RMDSFMFGSRLG
~~~GMDRFSFSGHLG
~~~KMDQFSFGPGLG
~~~GFDHYGFTGGIG
~~~QLDPMLFSGRLG
~~~GMDKFGFAGGVG
~~~GLDKFGFTGQLG
~~~DMDSFGFAGQLG
~~~GLDQYGFTGQLG
~~~GLDQLGFTGQLG
~~~QMDIFGYRGQLG
~~~YSNPSMKFAGLG
~~~AMDPSMKFAGIG
~~~SMDPSMKFAGLG
~~~YSNPSMQFAGIG
~~~~STDRMMLAGIG
~~ISIDPGIKYFGLG
~~~SFDPTYSHIGLG
~~~~~~VERYAFGLG
~~~~~~LPVYNFGLG
~~~~~~SRPYSFGLG
~~~TTRPQPFNFGLG
~~~~~AHKQYGFGLG
~~~~~LYRQYEFGLG
~~~~SASKQYGFGLG
~~~~AALKQYEFGLG
~~~~ASPTFYSFGLG
~~~~~ASPQYSFGLG
TSRSYSINPYSFGLG
~~~~~NPTKYNFGLG
~~~~~~PDRFGFGLG
~~~~~~LPVYNFGLG
~~~MAAPKQMVFGFG
~~~~YKPRSFAMGFG
~~~~AAMRSFNMGFG
~~~~SDPRMFSAAFG
~~~~GDPRMFSSAFG
               

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



         

         

TRH_Hsap 

TRH_Ggal 

TRH_Drer 

TRH_Bflo 

TRH_Spur 

         

                                                                      

         *        20         *        40         *        60         *

MPGPWLLLALALTLNLTGVPGGRAQPEAAQQEAVTAAEHPGLDDFLRQVERLLFLRENIQRLQGDQGEHS

MPSIQLPVLLLCLTLSGVCLNGRQFPPELSENMGRSSLDDILQRSGSHMLQSVLKKVEKKEEMNKELNMP

MRAVCVFVLACVAVSGAPGVRGQDGPAEEELFQRAEDLLLRSILTQMEEQNSENDQPEWME---------

MAAHLCILLLLTAIRLAHGAEPAHGAEPAHGAEPAHGAEPAHGAEPGPLAHGAEPAHGAEPGPLAHGAEP

MKGTVGLYMWACILGYVTWGGAALPTILGKELVLSENDGPEIADWVQGKEIPLRNQYWGDVAEEEEEDEL

                                <----- N-terminal acidic region ----->

         

         

TRH_Hsap 

TRH_Ggal 

TRH_Drer 

TRH_Bflo 

TRH_Spur 

         

                                                                      

        80         *       100         *       120         *       140

ASQIFQSDWLS-----------------------------------------------------------

LPQWLS----------------------------------------------------------------

----------------------------------------------------------------------

AHGAEPGPLAPWPDTEAPRERDSGTTREPWERALLEDMARVLGALALYDADMEVMNQEETSPPFTHGGAE

GMLSPDSE--------------------------------------------------------------

                                                                      

         

         

TRH_Hsap 

TRH_Ggal 

TRH_Drer 

TRH_Bflo 

TRH_Spur 

         

                                                                      

         *       160         *       180         *       200         *

---------------KRQHPGKREEEEEEGVEEEEEEEGGAVGPHKRQHPGRREDEASWSVDVTQHKRQH

---------------KRQHPGKRYISDPE----------------KRQHPGKRDVEEKASFGDIQKRQHL

---------------KRQHPGKRQHPGKREEDLEPEVEMERW---RRQHPGKRAPLDLGMLEDPTALSEL

LGQLLTDSFLLQSTDKRQSPGKRQSPGKRQSPGKRQSPGKRQSPGKRQSPGKRGDDEITLPMGLRFEPLF

---------------KRQYPGGKRQYPGG----------------KRQYPGGKRQYPGGKRQFPAGKRQF

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

         

         

TRH_Hsap 

TRH_Ggal 

TRH_Drer 

TRH_Bflo 

TRH_Spur 

         

                                                                      

       220         *       240         *       260         *       280

PGRRSPWLAYAVP----KRQHPGRRLADPKAQRSWEEE-EEEEEREEDLMPEKRQHPGKRALGGPCGPQG

GKTEVEGYLVNYLELK-KRQHPGRRSLWDQSTDISSSQLTYLNELS------KRQHPGRRYLMY------

S----------------KRQHPGKRYLMLLH---------------------KRQHPGRRELQEADGHSA

SSALS-ESSTD------KRQSAGKR-----------------------------QSPGKR----------

VGGELIPSPELRQWPGGKRQWPGGKRQWPGG---------------------KRQYPGGKRQYPGGKRQW

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

         

         

TRH_Hsap 

TRH_Ggal 

TRH_Drer 

TRH_Bflo 

TRH_Spur 

         

                                                                      

         *       300         *       320         *       340         *

AYGQAGLLLGLLDDLSRSQGAEEKRQHPGRRAAWVREPLEE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-----------------------KHQHPSKRGWNDELDLSDQNWEKHQQFGNRDRDSDSPDYTGPCDLQQ

ELE--------------------KRQHPGKRRCEGWADAGCGLLELLDTSGAPEKRQQPSHNSFSKSLLL

-------------------QSPGKRQSPGKRQSPGKRTFPFPGTPQMETHDATDARANLLTLLDLVEQKR

PEI--------------------KRQYPGGKRSEDDQDLLAMEIRQYPGG~~~~~~~~~~~~~~~~~~~~

                       -->TRH<--                                      

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

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.



             
             
Kiss1_Hsap   
Kiss1_1_Drer 
Kiss1_2_Drer 
Kiss1_Pmar   
Kiss1_1_Bflo 
Kiss1_2_Bflo 
Kiss1_3_Bflo 
Kiss1_4_Bflo 
             

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

             
             
Kiss1_Hsap   
Kiss1_1_Drer 
Kiss1_2_Drer 
Kiss1_Pmar   
Kiss1_1_Bflo 
Kiss1_2_Bflo 
Kiss1_3_Bflo 
Kiss1_4_Bflo 
             

                                                                           
   80         *       100         *       120         *       140         *
ESSGSPQQPGLSAPHSR----------------------------------------------QIPAPQGAVLVQ
ESPYTKR--------------------------------------------------------------------
----------------------------------------------QFEEPSASDDASLCFFIQEKDETSQISCK
RALRGGHDLDAGLTDGEALPRS-----------------------------------------------------
NSIERR-------------------------------------------------------QPSTEIDDEEVVDS
GSSAGFGLLHEWFRIGSKR--------------------------------------------------SGGAWV
PRHPASQPDSYRPLLIRLPWPLARALSKR----------------------------------------------
ATGWMYKMMHGKVPGLDGSSRRGLQQGRRQGEEASTLHGILTSNIATTEQNSTSTARQTTETEVSTSHTARSGWE
                                                                           

             
             
Kiss1_Hsap   
Kiss1_1_Drer 
Kiss1_2_Drer 
Kiss1_Pmar   
Kiss1_1_Bflo 
Kiss1_2_Bflo 
Kiss1_3_Bflo 
Kiss1_4_Bflo 
             

                                                                           
       160         *       180         *       200         *       220     
REKDLPNYNWNSFGLRFGKREAAPGNHGRSAGRGGAGAGQ-----------------------------------
-RQNVAYYNLNSFGLRYGKREQDMLTRLKQKSPVK----------------------------------------
HRLARSKFNYNPFGLRFGKRNEATTSDSDRLKHKHLLPMMLYLRKQLETS-------------------------
AEQDVTEFNYNPFGLRFGRRSGAQSSTAATRSRAEAACAPGKRGCRLVISKFKLRF-------------------
ADPDRVQYNPNAWS-RFGRSMCP----------------------------------------------------
ADTNMDDISPNMFS-LHGKRNVS----------------------------------------------------
---ARKPPNMNAWGQPWGKRDLSLVN-------------------------------------------------
YENEPPEYNPNSWS-VFGRMVSPQASPAPPEQDDEPGVPGMPVLAEMPPKAAANLNMWSSFGRRSAADRIPERTR
<--Kiss1 peptide-->                               <-- Kiss1-->             

             
             
Kiss1_Hsap   
Kiss1_1_Drer 
Kiss1_2_Drer 
Kiss1_Pmar   
Kiss1_1_Bflo 
Kiss1_2_Bflo 
Kiss1_3_Bflo 
Kiss1_4_Bflo 
             

                                                                        
    *       240         *       260         *       280         *       
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
DGSPVRSSSVNPAFFLTPFGDQTDKQRSIEERQVKQTGDAAASHKRTPDPRVYPPNARPTLQPDWTKIPFFG
                                                         <-- Kiss1 -->  

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



           
           
QRFP_Hsap  
QRFP_Trub  
QRFP1_Bflo 
QRFP2_Bflo 
QRFP3_Bflo 
           

                                                                                
         *        20         *        40         *        60         *        80
MVRPYPLIYFLFLPLGAC------FPLLDRREPTDAMGGLGAGERWADLAMGPRPHSVWGSSRWLRASQPQALLVIARGL
MTTAFHLGASHLLFFTLLCPIPRSIMPSPHFPSILLPFEDLSELQQHQQDHCLLQQVTRAGSGDQPHVTLLQPKQSRLRR
MSRILAVLLAVLATTAAT-------ANLPSPHRLVRRSAPSEDEVRMQRRANLLALLEDDDNETREPSEAQGAGLSKEEA
MSRMLAVLLAVLVTTAATTNPSPHRLARRSAPSEDEVRLQRRANLMALLEDDDNGASEATDTPVPGLSLTEEEADALVKC
MGVRVMRSRICVIGLLVLMLTQSEA--------------------YSFREKSWRTSPYYRQYGGYFRRRDGGDQAPSFTS
<--- signal peptide --->                                                        

           
           
QRFP_Hsap  
QRFP_Trub  
QRFP1_Bflo 
QRFP2_Bflo 
QRFP3_Bflo 
           

                                                                            
         *       100         *       120         *       140         *      
QTSGREHAGCRFRFGRQDEGSEATGFLPAAGEKTSGPLGNLAEELNGYSRKKGGFSFRFGRR~~~~~~~~~~~~~~
AQRDALATRILTPLTGGPSVSFRERRQGENGGKKNEALTSIAGELQAVSREKGGFGFRFGRKRWTDWRRKSLRQN~
EALVKYLQEPVGGLRRPAINVYRPDVEEVEREKKTTRLLSWAAEMLRMMSTKGGFQFRFGKREAAEGKER~~~~~~
LVDPVGGLRGPLHTGGGFHRPRSGRGERGDREKKALDLSSLAQSLRTMGSRKAGIILRFGKRDEDEGENTSLAANI
TGNGEDVSNGLDDDAGIYLSDQAGDDGISPADKRSAMLQQLAQQLKNRPREKGGFTFRFGKRESRRSFGSD~----
                              <----- Ox26/QRFP peptide ---->                

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



            

            

PTH_Hsap    

PTHrP1_Hsap 

PTH1_Drer   

PTH2_Drer   

PTH3_Drer   

PTH4_Drer   

TIP39_Hsap  

TIP39_Drer  

PTH_Cint    

PTH1_1_Bflo 

PTH1_3_Bflo 

PTH1_4_Bflo 

PTH2_Bflo   

            

                                               

         *        20         *        40       

~~SVSEIQLMHNLGKHLNSMERVEWLRKKLQDV---------HNF~~

~~AVSEHQLLHDKGKSIQDLRRRFFLHHLIAEI---------HTAEI

~~SVTHAQLMHDKGRTLQDFKRRMWLQELLHEV---------HTAEI

~~SVGHAQMMHDRSRSLHDRKRRMWLQDLLEQV---------HTAQV

~~SISEVQLMHNVREHKEMLDRQDWLQLKLNNI---------IIPSV

~~AVNEVQLMHNLGVHKHVELRQDWLQMKLRGI---------HTASV

SLALADDAAFRERARLLAALERRHWLNSYMHKL-----------LVL

NIVVADDAAFREKSKLLTAMERQKWLNSYMQKL-----------LVV

~QSNADLNLQNKKTRHMNELIRQYYISSILNEI---------KG~~~

~~SITDVTMTEERTRDMISRARQAWLTALVDEI------LLPEGANS

~~QITDRTMTEERSRDLVDRARQAWISSLVDEI-------VEASGTS

~~QITDVDVTSDHSKAFTDRERTAWLHRLLNAV---------QGQ~~

~TGLTDVTLLNERHGDLNERARVAWLRFLLGGIDPDASEALASEEED

                                               

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



             
             
Hsap_GIP     
Hsap_PACAP   
Hsap_VIP     
Hsap_PHM     
Hsap_sec     
Hsap_GLP1    
Hsap_Gluc    
Hsap_GLP2    
Cint         
Csav         
Bflo_95424   
Bflo_96553   
Bflo_95424_2 
Bflo_96553_2 
Bflo_96553_3 
             

                                  
         *        20         *    
~YAEGTFISDYSIAMDKIHQQDFVNW~~~~~~~~
~HSDGIFTDSYSRYRKQMAVKKYLAAVLG~~~~~
~HSDAVFTDNYTRLRKQMAVKKYLNSILNG~~~~
~HADGVFTSDFSKLLGQLSAKKYLESLMG~~~~~
~HSDGTFTSELSRLREGARLQRLLQG~~~~~~~~
~HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRG~~
~HSQGTFTSDYSKYLDSRRAQDFVQWLMNT~~~~
~HADGSFSDEMNTILDNLAARDFINWLIQTKITD
~YAESAFTSMAAKQMDHAAFQQLLRG~~~~~~~~
~YVENAFTSYTAKQLDRAAYQHLLRG~~~~~~~~
QLGDQGVTSALAARLEQAEARQYIKDLLAQAVG~
QLGDQGVTSALAARLEQAEARQYIKDLLAQAVG~
ALGDQGFTSDLASKLSEAEARRMIQTLMAQAIG~
ALGDQGFTSDLASKLSEAEARRMIQTLMAQAIG~
QLGDQSITSEMSVRLREAEARRLLQSLMAKQG~~
                                  

27. Alignment of chordate (Glucagon+PACAP)-like peptides (family 17 - bilaterian)



          
          
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   
          

        
        
~AFSAWGG
~GFHAWGG
~AFNPWGG
~QFGPWGG
~AFNPWGG
~SFNPWGG
AAFAAWGG
APFSVWNG
AAFTSWGG
~AFTSWGG
PAFSSWNG
~SFSAWKG
AGFAPWAG
PAFHAWSG
~KFSPWAG
SRFSPWHG
~GFNPWAG
IKFHSWGG
TPFHSWGG
QRFHSWGG
KQFYAWAG
~KFYAWAG
~RFYAWAG
~KFYQWAG
~KFYPWAG
        

28. Alignment of protostomian Leucokinin peptides (family 18 - 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    

~~~~~~~~~IFYTNSKENDYPRLG

~~~~~~~~~~FYAQNEGNDFPRIG

~~~~~~~~~VFYTSSKANDYPRIG

~~~~~~~~~~FFTSSKENTYPRMG

~~~~~~~~~~~FTAGDSASYPRLG

~~~~~~~~~AGYFTKGAASYPRLG

~~~~~~~~~~FWTNSKDSDYPRIG

~~~~~~GSLSNFFLKASKAVPRLG

~~~~~~~~~ENYVLKAAKNVPRIG

~~~~~~~~~~~FFMKASKSVPRIG

~~~~~GFAGEEFFLKASKSVPRIG

~~~~~~DEPPAFFLKIAKNIPRIG

~~~~~~DEVPAFFLKIAKNIPRVG

~~~~~~~GLDGSFIK-PNNVPRVG

SNEAFDEDVMGYVIKSNKNIPRMG

~~~~~~~~~SDFFLKTAKSVPRIG

~~~~~DDSSPGFFLKITKNVPRLG

~~~~~~~~GENFAIKNLKTIPRIG

                        

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



           
           
Lq_Lgig    
Lq_Lstag   
Lq_Apom    
lq_Iobs    
RYa_Dpul   
RYa_Tcas   
RYa_Dpon   
RYa_Isca   
Luqin_Tspi 
Luqin_Cele 
           

                                                                      
         *        20         *        40         *        60         *
MKLSEMIMCIMAVLLVTITLGNG-----------------------------------------------
MISTCCVLSVIFSLCYA-----------------------------------------------------
MATFRAIVMGLASLILSLLILTQPSEQ-------------------------------------------
MMELMLVACVLVVMTSLLQPTAA----------------------------TPSWKPQGRFGKRGGPS--
MARKESVFWLFCTLALMMSVVLVDA--QTFFTNGRYGKRSEVRSRVASRSADERFFGGPRFGRSGNGGIV
MHARKLIVVLVYILTVLVSVAVS-----------------KRYTSEKRVQNLATFKTMMRYGRGGPSPNN
MLVRKVPVIFVFLVSIFITVVNA-------------------DMESIKRIPSHSFKQMMRYGRSSANN--
MLHCRAWAVALIALLVLSVASA------------------------------------------------
MDLKIKIRIIFFLIGMALFSEA------------------------------------------------
MLTRVPVLILAVIVMLALC-----------------------------------------------QEPE
<-- Signal peptide -->                                                

           
           
Lq_Lgig    
Lq_Lstag   
Lq_Apom    
lq_Iobs    
RYa_Dpul   
RYa_Tcas   
RYa_Dpon   
RYa_Isca   
Luqin_Tspi 
Luqin_Cele 
           

                                                                      
        80         *       100         *       120         *       140
----------APQWRPQGRFGKRVNPTLSLLLHGDQEKQFLNHEKPFISEDKPYIPEVTDEISVERLTSD
----------TPHWRPQGRFGKRTTEDDNVPDFGISRPQDIPIELMFSKNELSRRNSKPRL---------
----------QYAWRPQGRFGKRDNYLARGILSGPSLDTSNKIKMLSTHMFESNGVL-------------
--DYLGIQKKPHGWRPQGRFGKRSLASSSSPSSSSFEQSIDAELLKSAAVSGAIEVPVELLSTGENGM--
LGNSELDARNPERFFIGSRYGKRSEMEQIVPSPQVDESTSNSQEKETFLE--------------------
KENKVNIRPRADAFFLGPRYGKRSGWSPNASLVYPVSTPLCGLDED------------------------
--EKINVNPRADLFYLGPRYGKRAGPTLAKLDTVYDSTF-------------------------------
-------AKGTPQFVPNGRYGRRSVTPPLAGVSKDITVNFFGDST-------------------------
----KPASLARYGRAALPRYGKRAELISGLDAMRDEVTEFKNSP--------------------------
KPEKRPALLSRYGRAVLPRYGKRSGNLMESSQNSLTEESSDVV---------------------------
      <--Luqin/NepY-->                                                

           
           
Lq_Lgig    
Lq_Lstag   
Lq_Apom    
lq_Iobs    
RYa_Dpul   
RYa_Tcas   
RYa_Dpon   
RYa_Isca   
Luqin_Tspi 
Luqin_Cele 
           

                                                                      
         *       160         *       180         *       200         *
ARDNLSKFLHRLCSESGLENVPRCSWSRKTSERSSDP---------------------------------
------------CSTSGVAGYPPCDAQVNAMQVATLG---------------------------------
------------CVSAGSRGLYRCFTV-----NPVPGSSSPVSMANTPFIEVGDVLCVSVAEIGAYRCFQ
----FLRLGVKPCSITGMDGIPPC--------TGASEGASETF~~~~~~~~~~~~~~~~~~~~~~~~~~~
------------CNPIGIEQLYHC--------IERLKSAHHFDLMQHQQV~~~~~~~~~~~~~~~~~~~~
----------LSCAYTGISDLYRC--------TPRKGESEEFTTSSN~~~~~~~~~~~~~~~~~~~~~~~
----------MPCTYTGVADLYRC--------DTSRSTMREDRRK~~~~~~~~~~~~~~~~~~~~~~~~~
----------ISCTHTGFADIYRC--------TRKTSDDYKDSSFE~~~~~~~~~~~~~~~~~~~~~~~~
------------CVYTGYEDLYRCSSMT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
------------CQL--IDGKYICLPVDAGFLGEVNGSIKQNSKTKCPAFFKNVSFSLFFRAFYLTVPAC
         <- Conserved Cys ->                                          

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



             

             

AstB_Ipar    

AstB1_1_Ctel 

AstB1_2_Ctel 

AstB1_3_Ctel 

AstB1_4_Ctel 

AstB1_5_Ctel 

AstB1_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    

             

                

         *      

~~NGDTWDSM--SAWG

~~~~~GWKNNNMRVWG

~~~~~KWGSNSMRVWG

~~~~~~WGGNDMRVWG

~~~~~SWKTNVMRVWG

~~~~~GWADNNMRVWG

~~~~~AWVGDKSLSWG

~~~~~KWSSNNMGMWG

~~~~~AWSSNKMAMWG

~~~~~EWASNYMGMWG

~~~~SKWGSGKMMMWG

~~~~~AWKSSYLNTWG

~~~~~~WTNSGLITWG

~~~~~KWNQF--ITWG

~ASDKGWNGF--TTWG

~~ANKDWSSL--STWG

~GQNKDWSSL--TTWG

~GHDRDWNSL--TTWG

~ARENDWSAL--STWG

~ANNKDWASL--TTWG

~ANDRDWNSL--TTWG

~AKGNNWSGL--TTWG

~~ANKDWNSL--TTWG

~~ANKDWSGL--TTWG

~~GNKDWSGL--TTWG

~~~~~AWRDLQTAGWG

~~~~~GWQNLK-TTWG

~~~AQDWQNLH-SSWG

~~~~QGWQKLH-GGWG

~~~~~GWKDMQSGGWG

~~~~~SWDNFQ-GSWG

~~~AADWTSFR-GSWG

~~~~~GWNDMS-SAWG

~~~~~AWQDLN-SAWG

~~~~~AWRDMSQSPWG

~~~~~GWQDMS-SAWG

~~GPEKWANFH-GSWG

~~~~~DWNKDL-HIWG

~~~~~GWNNLH-EGWG

~~~~~AWQSLQ-SGWG

~~~~~NWGQFH-GGWG

~~~~SKWDNFR-GSWG

~~~EPAWSNLK-GIWG

DDRVLGWNKAH-GLWG

~~TPQNWNKLN-SLWG

~~SPAQWQRAN-GLWG

QEEPRGWNKAY-GLWG

                

31. Alignment of protostomian Allatostatin B peptides (family 21 - protostomian)



          

          

Prct_Dmel 

Prct_Tcas 

Prct_Apis 

Prct_Dpul 

Prct_Ctel 

Prct_Apom 

Prct_Lgig 

Prct_Acal 

          

                                                                                

         *        20         *        40         *        60         *        80

MGVPRSHGTGIGCGSGHRWLLVWMTVLLLVVPPHLVDG--------------RYLPTRSHGDDLDKL-RELMLQILELSN

MFDRKLVFALVFVVFATLAVEG------------------------------RYLPTRSNGDRIEKL-RELLKDLFENEV

MAGKFSALFLVGFVAAVVVAPYMMAEA-------------------------RYLPTRGNDDRLTRL-KELLTDLLDSGA

MLKSTSLKALVTLLVVSFVLMASSPRAADA----------------------RYLMTRGKDPRFDRL-YDIITKLLQNGG

MEIRLTLVLALLVAALGVVANALSIPSDALKDNQMDVADKDGDQS----RRATWLETRDLEDDFKELVYLTIEELVNEGR

MDMCRLSAILVILYGTLCAVTNAMSIPASQLKDSGVELDSSENTALDEGRRASWLETRDLENDFKDLVFLTLQELAQEGR

MRSSTILSLLVVLLLAAPTFCLPPDQGSEIDDLD---------------KRPKYMDTREELSVLKDMVYIVLQELAEDGK

MELQACNIFALFVVVVTLSVASSLPASRTDDVLQEASGLALN-------KRPKYMDTRRDLDVFKDLVLISIQELVDENR

<--- signal peptide --->                           <------>  <------....--------

          

          

Prct_Dmel 

Prct_Tcas 

Prct_Apis 

Prct_Dpul 

Prct_Ctel 

Prct_Apom 

Prct_Lgig 

Prct_Acal 

          

                                                  proctolin   conserved domain

         *       100         *       120         *       140         *        

EDPQQQQ-QQQQQQQH--PQLRLHNEATGGSSSSSNINNPRVSNGNSNAAWLQKLSAMGALDELGGDGARFGPNYGRY

EKEEYQADAPPRWHPESKLFYKREAPAH~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--

QPNLEMERPYVDVNGDFSRLRPREYNIPEKSIMELFNPTVPHHQRPRS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

GDLEYQIKSQLDSGP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

MDPRVLS-KEENEVKE--KRGRWQGFCFKRTRSGRFLPYICWKGDRK~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IDPRVIVEENSLDTKE--KRGRWQGFCFRRTKTGRFLPYICWKGDRK~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

INPELFT-IHDQKAVV--KRMKYMGICMRRTKYNAVVPYPCLRSGR~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

LNPALLPEEDAPKPVE--KRMRYMGICMKK-QYNNFIPFPCLRSGR~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

>                                                                             

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

also refer to:
Veenstra, JA. (2010). "Neurohormones and neuropeptides encoded by the genome of Lottia gigantea, with reference to other mollusks and insects." 
      Gen Comp Endocrinol.167(1):86-103.



          

          

PDF_Dmel  

PDF_Pmon  

PDF_Psed  

PDF_Hduj  

PDF_Cele  

Cere_Ctel 

Cere_Lgig 

PDF_Skow  

          

                                                                      

         *        20         *        40         *        60         *

MARYTYLVALVLLAICCQWGYCGA--MAMPDEERYVRKEYNRDLLDWFNNVGVGQFSPGQVATLCRYPLI

MCRVAMLLVVLAVTAVVVTEA--------------------------QREPAASKCQAATELAIQILQAV

MNSIIVLSLAVLAIFTSSIQS--------------------------SPLNRAEDLQPVERQIIAEMASK

MDVKAFLFAVAMSTFLTSSSA------IWVFLEPRFDAEFISRNSEMVGQEVYSQFPSGSEGPAQLLSQG

MNRFIISMIALLAVFCAVSTA-------------------SPLLYRAPQYQMYDDVQFVKRSNAELINGL

MRNSIMLNLTVVVCIISLTVFQVCA---------------------RPYDTQLSEKDRQEIMHYAASILK

MVALSPEMNSCTKCLLLLVFVGLTVLVKLSES-----------SPLRPYQTQIEEKSRQDIITLAARVIK

MASYKSMMVIYCVFLLVADIEG-----------------------FLKVVAKKSGRIQREVAEKRDLLRD

<--- signal peptide --->                                              

          

          

PDF_Dmel  

PDF_Pmon  

PDF_Psed  

PDF_Hduj  

PDF_Cele  

Cere_Ctel 

Cere_Lgig 

PDF_Skow  

          

                                                  

        80         *       100         *       120

LENSLGPSVPIRKRN-SELINSLLSLP-KNMNDAGK~-------------

KGAHPGVAVGPHKRN-SELINSLLGLP-KFMIDAGRR-------------

ILKVAEDGLVYSKRN-AELINSLLGLP-KMMNDAGK--------------

YQPVELTRIPIRKRN-SEILNTIIGLP-NKLRQRG---------------

IGMDLGKLSAVGKRSNAELINGLLSMNLNKLSGAGRR-------------

IAFGQGYLPTQEKRN-SGMLDAVINMP--DLFKAGRK-------------

IAMYGSNQYDVIKRN-AGTVDHLLNFP---DLSVGK~-------------

KEIEKRPHGERDLRN-YGNTKQEVDIP--RHMVLGR~-------------

              <--- PDF peptide --->               

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



         

         

NT_Hsap  

NT_Drer  

NT1_Cint 

NT2_Cint 

NT_Csav  

         

                                                                           

         *        20         *        40         *        60         *     

MMAGMKIQLVCMLLLAFSSWSLCSDSEEEMKALEADFLTNMHTSKI--SKAHVPSWKMTLLNVCSLVN-NL----

~~~~MQMQLTSFLLLFLLCNGLCSDIDQGKRAIEDEVLRSLLTSKVKASRHIAPLWQLPLQDVCRMVN-GLGDSW

~~~~MSWKCFSAVLVVI----ACCGGVKGQESLNEESMPQEIYKDLQNSN-NLPGYESESKGVVNHVT-NMPDAE

MSSTTLMSRVGILIVVI----ICLQQQQLTQGIPLSEEIQELLKNRVVSN------EADSSDISDYYDQGLAEGN

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

   <-- signal peptide -->                                                  

         

         

NT_Hsap  

NT_Drer  

NT1_Cint 

NT2_Cint 

NT_Csav  

         

                                                                           

   80         *       100         *       120         *       140         *

-------------------------NSPAEETGEVHEEELVARRKLPTALDGFSLEAMLTIYQLHKICHSRAFQH

LEAW--------------------ANEEAAEDTEVHAD-------YEQRVSGTLLQMLEEMHDIQNLC--RVLQP

ILQKILYLLEEERMPSENDQRTGTAAGNVATR-QLH---------VPSILKRFS---MPSVIKK-GMMGPSIIKR

GDSSELFLWFIYKSLLADLKKTGKNNVEVEQRNKLLY--------------------------------------

~~~~~~~~~~~~~~~~~~~~~~~~KGHAVVTK-QLH---------VPGILRRFS---MPSVIKKHGMFSPSIIKR

                                                                           

         

         

NT_Hsap  

NT_Drer  

NT1_Cint 

NT2_Cint 

NT_Csav  

         

                                                                          

       160         *       180         *       200         *       220    

WELIQEDILDTGNDKNGKEEVIKRKI-----PYILKRQ------LYENKPRRPYILKRD-----------SYYY

REL--QDEQEYLELEQNSDSPLKRKS-----PYILKRQ------LRTNKSRRPYILKRS------------VIY

IG---PGPSFGGQQEQKVVEPTTRNHRMMLGPGILKRFGMIPSIIKKRRFMGPSIIKRD---GAQEPTDNSYNY

-------------------------------PSVIKKS-------RHPKLYFPGIVKRSVQSGTENKQTDETTF

TE---------PEADDEVQQPASRSGYMWI-PSILKRYSMMPTIIKRNRFMSPSIIKRD---TDGQVYSGVGLH

                                          <-putative NT -->               

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

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.



             
             
PENK_Hsap    
PDYN_Hsap    
Op-like_Cint 
Op-like_Csav 
             

                                                                      
         *        20         *        40         *        60         *
MA-RFLTLCTWLLLLGPGLLATVRAECSQDCATCSYRLVR-PADINFLACVMECEGKLPS-LKIWETCKE
MAWQGLVLAACLL-----MFPSTTADCLSRCSLCAVKTQDGPKPINPLICSLQCQAALLP-SEEWERCQS
MK---LVKKFSIL-------------------------------AAIVVCYFGCIADAVP-VDTVE--KQ
MY----SIQACLL-------------------------------LSILFNPDSIIVKAVPAIDAIE--RE
                                                                      

             
             
PENK_Hsap    
PDYN_Hsap    
Op-like_Cint 
Op-like_Csav 
             

                                                                      
        80         *       100         *       120         *       140
LLQ---LSKPELPQDGTSTLRENSKPE--ESHLL------------------------------------
FLS---FFTP-------STLGLNDKEDLGSKSVG------------------------------------
LLQREGTGNPENFLDWTNQLNST--DDAEDNPFL--------------------------------AENR
LISKQINKEEVNFIDFTKALNSTALDDMSDDELLWMLGQMIQPIQESTSVNDEEQLSGIDDIEEIDKEQG
                                                                      

             
             
PENK_Hsap    
PDYN_Hsap    
Op-like_Cint 
Op-like_Csav 
             

                                                                      
         *       160         *       180         *       200         *
-------------------A----------KRYGGFMKRYG------GFMKKMDE--LYPMEPE--EEAN
-------------------E----------GPYSELAKLSG------SFLKELEKSKFLPSIST--KENT
NSDEENNDYSPGQAESIQSD----------KRFQSLFKRYP------GFQGLFKR--HNPHLPDLFKRYN
TNDELNLGKDGDQNQAYFSPQMKRHFGPLFKRMRGLFKRAPNAPLKRGLSGLFRRDPNTPGEPDARKVSD
                                                                      

             
             
PENK_Hsap    
PDYN_Hsap    
Op-like_Cint 
Op-like_Csav 
             

                                                                      
       220         *       240         *       260         *       280
GSEILAKRYGGFMKKDAE-----------EDDSLANSSDLLKELLETGDNRERSHHQDGSDNEEEVSKRY
LSKSLEEKLRGLSDGFRE----------GAESELMRDAQLNDGAMETG-----TLYLAEEDPKEQV-KRY
S--------MGLFKRSPG----------------------MLGLFKRG--------------LLGLFKRS
GGRTDTRGMQGLFKREPAFPVDADNSYDGKSHQVKLDRRRMPGLFKRG--------------LQNLFKRA
                                                                      

             
             
PENK_Hsap    
PDYN_Hsap    
Op-like_Cint 
Op-like_Csav 
             

                                                                      
         *       300         *       320         *       340         *
GGFMRGL-KRSPQLE---------DEA-------KELQKRYGGFMRRVGRPEWWMDYQKRYGGFLKR-FA
GGFLRKYPKRSSEVA---------GEGDGDSMGHEDLYKRYGGFLRRI-RPKLKWDNQKRYGGFLRRQFK
DARLQGLFKRDSATQ---GSFKRSSEA-------QALPKRYPNFQ-----------------GLFKR-LS
GG-ANSLFKREDGIENEVGARNRKSDL-------QEIFKR--GIQ-----------------GLFKR-MT
                                                           <-opioid?->

             
             
PENK_Hsap    
PDYN_Hsap    
Op-like_Cint 
Op-like_Csav 
             

                                                             
       360         *       380         *       400         * 
EA--LPSDEEGESYSKEVPEMEKRYGG------------------------------FMRF
VV--TRSQEDPNAYSGELFDA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
EATEYPEDDSSNDDTKQRGNLHSLFKRDTS-------------AHYLEDRGESIPFLFRRS
-TDDLNAENNLGEAPHYRRSFHSLFKRDLSLSWNKSSGENKNKVHSLEKRGENIPFIFKRN
                                                             

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



             
             
ghrelin_Drer 
ghrelin_Asch 
ghrelin_Hsap 
ghrelin_Ajap 
ghrelin_Ipun 
motilin_Hsap 
motilin_Oana 
Motilin_Ocun 
Motilin_Psin 
             

                                                                      
         *        20         *        40         *        60         *
MPLRCRASSMFLLLCVSLSLCLESVSGGTSFLSPT-----QKPQG--------RRPPRVGRREAAD----
MFLKRNTYLLVFLFC-SLTLWCKSTSAGSSFLSPS-----QKPQNRG-------KSSRVGRQVMQE----
MPSPGTVCSLLLL----GMLWLDLAMAGSSFLSPEHQRVQQRKESKKPPAKLQPRALAGWLRPEDGGQ--
MRQMKRTAYIILLVC-VLALWMDSVQAGSSFLSPS-----QRPQGKD------KKPPRVGRRDSDGILDL
MLGHGRVGHMMLLLC-AFSLWAETVMCGSSFLSPT-----QKPQNRG-----DRKPPRVGRRTAAE----
MVSRKAVAALLVVHV-AAMLASQTEAFVPIFTYGELQRMQEKERNKG-----QKKSLSVWQRSGEEGPVD
MVSRKAVAFLLVVSV-AAMMA---EGFIPIFTHSDVQRMQERERNKG-----QKKSLTVQQRSEQGGLRT
MVSRKAVAALLLVHV-TAMLASQTEAFVPIFTYSELQRMQERERNRG-----HKKSLSVQQRSDAAAAPR
MVSRKVVASLLVVYV-AAMLAGQTEGYLAFFTRSDIERMQERERNKA-----QKKSLMLQKRSESGDVTE
<--- signal peptide ---> <-- ghrelin/motilin -->                      

             
             
ghrelin_Drer 
ghrelin_Asch 
ghrelin_Hsap 
ghrelin_Ajap 
ghrelin_Ipun 
motilin_Hsap 
motilin_Oana 
Motilin_Ocun 
Motilin_Psin 
             

                                                                      
        80         *       100         *       120         *       140
-PEIPVIKED-DRFMMSAPFELSMSLSEAEYEKYGPVLQNLLENLLRDSSFEF~~~~~~~~~~~~~~~~~
----PQQPTDDKHITISAPFEIGISMTEEDYDEYGVVLQEIIQRLLGGTEAAEGPPQL~~~~~~~~~~~~
----AEGAEDELEVRFNAPFDVGIKLSGVQYQQHSQALGKFLQDILWEEAKEAPADK~~~~~~~~~~~~~
FMRPPLQDEDIRHITFNTPFEIGITMTEELFQQYGEVMQKIMQD~~~~~~~~~~~~~~~~~~~~~~~~~~
-LEAPLPSE--EKIMVSAPFQLAVSLSDAEYEDYGPVLQRMLLDVLGDPPTLDGAN~~~~~~~~~~~~~~
-PAEPIREEENEMIKLTAPLEIGMRMNSRQLEKYPATLEGLLSEMLPQHAAK~~~~~~~~~~~~~~~~~~
-LAEPNGEEEGEIIQLAAPVEIGLRMNSRQLAKYRGILEELIMEALLSTQNGESNPDRGRGRCS~~~~~~
-PAEPTLEEENGRMQLTAPVEIGMRMNSRQLEKYRAALEAAERAVHPDAPSRPCWPAGGESGWSGEPSPT
-LS-AESVAEGEIVTLTAPGETSMRHSAGQLEKYQHVLKELLTEMLLDAQNVN~~~~~~~~~~~~~~~~~
             <----- obestatin domain ------>                          

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



          

          

SMS_Hsap  

Cort_Hsap 

SMS1_Trub 

SMS2_Trub 

SMS_Bflo  

          

                                                                      

         *        20         *        40         *        60         *

MLSCRLQCALAALSIVLALGCVTGAPSDPRLRQFLQKSLAAAAG-KQELAKYFL-A---ELLSEPNQTE-

MPLSPGLLLLLLSGAT----ATAALPLEGGPTGRDSEHMQEAAGIRKSSLLTFL-A---WWFE--WTSQ-

MQLL--VVLAALTGVLLSIRAAAVLPVEERSPVHLNRELSKE---RKELILKLV-S---GLLDGALDTN-

MQRIHSSTILMLTTLVL---CIQGVSSQPDRDLNQNQDLEMEVR-HHRLLQHVHGA---GLLSQEWSKRA

MKNLHAFLFLSVLTLVVVWTSAEILPYQQSVDDMDRAQLDDEISPPYEDLAEAKEAAAYWILRKALLEN-

<-- signal peptide -->                                                

          

          

SMS_Hsap  

Cort_Hsap 

SMS1_Trub 

SMS2_Trub 

SMS_Bflo  

          

                                                               

        80         *       100         *       120         *   

----------NDALEPEDLSQAAEQDEMRLELQRSANSNPAMAPRERKAGCKNFFWKTFTSC~

----------ASA-GPL------IGEEAREVARRQEGAPPQQSARRDRMPCRNFFWKTFSSCK

-------------MLPMETVDLEEPLESRLE-ERAVYNRLSLPQRDRKAPCKNFFWKTFTSC~

VEDLIAQMSMPEGTGQRDTEVVSMATGGRMNLERSVDTTNNLSPPERKAGCKNFYWKGPTSC~

----------PPGKPAHARNVMDTDEESRESLRTTVVQRLA---KRWKVKCNNAYWK-FCKG~

                                               <-somatostatin->

37. Alignment of chordate somatostatin/cortistatin-like precursors



            

            

AstC_Ctel   

AstC_Hrob   

AstC_Lgig   

AstC_Cgig   

AstC_Acal   

AstC_Dpul   

AstC_Tcas   

Ast-C_Dmel  

Ast-CC_Dmel 

AstC1_Cele  

AstC2_Cele  

AstC3_Cele  

AstC4_Cele  

AstC5_Cele  

            

                                                                                

         *        20         *        40         *        60         *        80

M------VPSKSVCAIVVVMSCYVLCGFIVNAVPTQDGG-------------SNLSHGYNE----------------VSE

M---------KNVTFLLLAMSATLLLLLASALPPRRRSL-------------ISKNYIFPK--------------THSKR

M---------KSLPVLTLTLFCICLNEVSSNKILPGEEH-------------RQLVQITEE-------------------

M--------ELTQSVFVLKLYAAVVAVLLVAEVHAQPQKF------------STEIQQTGD-------------------

MSVSVRTWRAVNTCLLLTLLTLWADVLVVRAAVIPVSSP-------------EPMEEASAL-------------------

M-------MAKISAVVPVAILLYLAASGAAKSTDREETE-------------STDFGQDIE------------------V

M-------AAQLPRYLTKTLFIFLIATLVVANARPNHFGDASQ---------NSISGLKFQ------------------V

M-------MKFVQILLCYGLLLTLFFALSEARPSGAETG-------------PDSDGLDGQDAEDVRGAYGGGYDMPAQA

M------VVPKRAALLLDRLMVALHHALEQERSEQRIGEFFGDRNILSGKFGDSHNGMEHH-----QAREDGMYSDDDAG

M-----------VKFFVFLLFFAFLCSFTSAIPLRSLFL-------------RSYDDINQE-------------------

M-------MAQKTLIIAVMLVCSI--------------------------------------------------------

M---------RVLTFLLVTLF-ALANVMQAQRYDRAIYE-------------ALLNDLERE-------------------

M---------KSSSVLSVALIVLVIVQLISASLASVPSS-------------SAVSDGQID-------------------

M----------SSGKLFQFFIVFLATLLLADAIPMVSSR-------------DEDDQIIQK-------------------

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

            

            

AstC_Ctel   

AstC_Hrob   

AstC_Lgig   

AstC_Cgig   

AstC_Acal   

AstC_Dpul   

AstC_Tcas   

Ast-C_Dmel  

Ast-CC_Dmel 

AstC1_Cele  

AstC2_Cele  

AstC3_Cele  

AstC4_Cele  

AstC5_Cele  

            

                                                                               

         *       100         *       120         *       140         *         

MGLTDTKLAFLEKKLREEIERDLADLLVMEHQHRH--NLNFIQEKKRQLEIKKREPV-----QCLVNIVSCW----KRK

FAKNNDAEDPLYSSYPFEYNNNEPISMDSNKYANS--LNKEFPKAPKGKQVFKKAHV-----PCLFSIISCW------K

--SSNNDRLLKRSTLQDAYESHLAMLMEAEQSLTK--QIEELKLRREELSNRKRSHV-----MCLVNLISCF----RKR

--ESSTDLNLFKMALREAYNRELEFYEQQEAQIVK--QLAALENDRNQIRERKRSHI-----RCLVNVIACY----RKK

---QLLPGKIGRASLLREMERQLMILQAAEENIVS--GLQELEEERRVLSGRKRSHY---SSMCMFNVVACY---RKRK

LGAVPDDGSVETALLNYLFAKQIVARLRTNAN-----PQDLMRKRSY-------------WKQCAFNAVSCF-----GK

VGEPADGNNLLDSRLK-PWELEMLVQRLSEISSQT--GGDFAWDKSIRLPEAKRQSR---YRQCYFNPISCF-----RK

IYPNIPMDRLQMLFAQYRPTSYSAYLRSPTYGNVN--ELYRLPESKRQVR----------YRQCYFNPISCF-----RK

TLLDYDFKDLNQINRATGETRRAGADRSGT----S--THSGSPAGSRRIQPSGSGGG-RAYWRCYFNAVSCF~~~~~~~

------------SIARGYFAPQPVDDDNADNRPKR--GIDLLKRRVEIIE----------RNRCFFNPITCY~~~~~~~

---------LQPMLALGSLTPSAAFRANMQQRERSPNTLFYMDGASKQYGDEIKDPIYKRFKPCYYSPIQCL---IKRK

-------------FVERELAQHVLEKRELLRQDRQ--ELDRVRRASEKKSY---------PRNCYFSPIQCL---FTRN

---------FDALAAKIEMLRPNRYWKRAHNIDTR--ALNQ-------------------FKNCYFSPIQCVLMERRRK

-----------------RLSNDALIRLLMRNRGTQ--TQLGLKRGLVKKAEVERRSIDEDFSNCFLSPVQCM-LPSSRK

                                                            <- allatostatin C->

General references:

Petersen, T. N., Brunak S., et al. (2011). "SignalP 4.0: discriminating signal peptides from transmembrane regions." Nat Methods 8(10): 785-6.

38. Alignment of protostomian allatostatin C-like precursors

Veenstra, JA. (2010). "Neurohormones and neuropeptides encoded by the genome of Lottia gigantea, with reference to other mollusks and insects." Gen Comp Endocrinol.167(1):86-103.

Veenstra, JA. (2011). "Neuropeptide evolution: neurohormones and neuropeptides predicted from the genomes of Capitella teleta and Helobdella robusta." Gen Comp Endocrinol.171(2):160-75.




