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Supplementary Table S1. Primer sequences used for quantitative

real-time PCR of TAC4 and NKRs in grass carp

Gene Forward primer Reverse primer s'?;gd(lé;t) A;‘rf;e;gf)‘g
TAC4 CAAATGCTGTTGTCTGCTT TATGGTTCAACTACATTCCG 270 bp 52°C
NK1Ra GGAATGGATTCGCTCATCACTT TAACGGTGTTGAATGCGGAC 280 bp 58°C
NK1Rb CGTGTCGTGTGCTACATCAACT TCATTTTCACCACCTTCCGT 220 bp 53°C
NK2R AGATGATGATAGTGGTGGTGAC GCAGTAGAGATGGGGTTGTA 177 bp 52°C
NK3Ral ATCGTAGTGGTGACCTTTGCC CTCCATTCGTGAGAGCGTGTA 315 bp 60°C
NK3Ra2 CCGCCTTCAACACGCTCATCAA GGAAAGCCAAAATCACCGCCAA 246 bp 52°C
NK3Rb GCCAAGAGAAAGGTTGTGAAGA  GTGTACATGCTGCTCTGGCG 330 bp 56°C
B-actin CTGGTATCGTGATGGACTCT AGCTCATAGCTCTTCTCCAG 280 bp 56°C




Supplementary Table S2. Primer sequences and PCR conditions for real-time PCR for

selected gene targets in grass carp

Gene Forward primer Reverse primer s'?;gd(lé;t) A;‘;e;gr)‘g
UTS1 CTGACCACCCACATCCCCCT AGTTCCGCCTGTTCCCTTTG 250 bp 59°C
CART2 CGCTGCTGCTCTGCTTGT GCGGACAATCGCACATCT 280 bp 58°C
NMB1 AGCCTTGACTTGACTGAACTAA CGGAACTTTAGGGCGGAT 220 bp 53°C
PRL CTCAGCACCTCTCTCACCAATGA  GCGGAAGCAGGACAACAGAAAATG 400bp 60°C
SLa ACCCACTGTACTTCAATCTCC CGTCGTAACGATCAAGAGTAG 283 bp 58°C
B-actin CTGGTATCGTGATGGACTCT AGCTCATAGCTCTTCTCCAG 280 bp 56°C
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Supplemental Figure S1. The speculative evolutionary process of several rounds of genome
replication of tachykinin family. Peptides and genes are displayed by colored labels. The path of
evolution is marked by arrows.
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Supplemental Figure S2. Molecular cloning and sequence alignment of grass carp NK1Ra. (A)

Nucleotide and deduced amino acid sequences of grass carp NK1Ra. Numbering of the deduced

amino acid sequences begins with the first methionine of the ORF to the right of each line.

Nucleotide numbers are to the left of each line. (B) Protein sequence alighment of grass carp

NK1Ra with that of other vertebrates using Clustal-W algorithm with MacVector program. The

conserved a.a. residues are boxed in grey.
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Supplemental Figure S3. Sequence analysis of grass carp NK1Ra. (A) Snake diagram of grass carp

NK1Ra with Protter program. The seven transmembrane domains, three intracellular domains and

three extracellular domains are labeled as TMD 1-7, ICL1-3 and ECL1-3, respectively. Sequence

identities of transmembrane domains and extracellular domains, intracellular domains, N-termini

and C-termini between grass carp and other vertebrates were showed in the Table. (B) 3-D protein

model of grass carp NK1Ra using SWISS-MODEL program. The location of N-terminal and C-

terminal were highlighted, respectively. The amino acids with hydrophobic side chains are colored

blue, while those with hydrophilic side chains are colored red.
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Supplemental Figure S4. Molecular cloning and sequence alignment of grass carp NK1Rb. (A)

Nucleotide and deduced amino acid sequences of grass carp NK1Rb. Numbering of the deduced

amino acid sequences begins with the first methionine of the ORF to the right of each line.

Nucleotide numbers are to the left of each line. (B) Protein sequence alighment of grass carp

NK1Ra with that of other vertebrates using Clustal-W algorithm with MacVector program. The

conserved a.a. residues are boxed in grey.
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Supplemental Figure S5. Sequence analysis of grass carp NK1Rb. (A) Snake diagram of grass carp
NK1Rb with Protter program. The seven transmembrane domains, three intracellular domains and
three extracellular domains are labeled as TMD 1-7, ICL1-3 and ECL1-3, respectively. Sequence
identities of transmembrane domains and extracellular domains, intracellular domains, N-termini
and C-termini between grass carp and other vertebrates were showed in the Table. (B) 3-D protein
model of grass carp NK1Rb using SWISS-MODEL program. The location of N-terminal and C-
terminal were highlighted, respectively. The amino acids with hydrophobic side chains are colored
blue, while those with hydrophilic side chains are colored red.
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Ctenopharyngodon idella HYIQQVYLAIFWLAMSSTMYNPIIYCCLNQRFRSCFRKAFQWCPFIKIS
Danio rernio HYIQQVYLAIFWLAMSSTMYNPIIYCCLNQRFRSGFRKAFQWCP lpl S
Takifugu rubripes HYIQQVYLAIFWLAMSSTMYNPIIYCCLNQRFRAGFRHAFAWCPFIKVS
Oryzas latipes VYLAIFWLAMSSTMYNPIIYCCLNQRFRACFRHAFAWCPFIKVS

Ctenopharyngodon idella
Danio reno

Takifugu rubnipes
Oryuas latipes

Crenopharyngodon idella

YMAITHPLEKPRLSSTTTKVLIGVIWIVAFSLAFPQCYYASTKFYFPRTYV
YMAITHPLKPRLSSTTTKRLICVIWTIVAFSLAFPQCYYASTKFYFPRTYV

MVEWPDDYGGKHQLSYQIAVIILIYLLPLLVMLVTYSLVGQRLWGSEIP
MVEWPDDYCCGKHQLSYQIAVIILIYLLPLLVMLVTYSLVGQRLWGSEIP
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Takifugu rubripes AHGAHKWVEEBODGCMV SES I | TH
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Supplemental Figure S6. Molecular cloning and sequence alignment of grass carp NK2R. (A)
Nucleotide and deduced amino acid sequences of grass carp NK2R. Numbering of the deduced
amino acid sequences begins with the first methionine of the ORF to the right of each line.
Nucleotide numbers are to the left of each line. (B) Protein sequence alighment of grass carp
NK1Ra with that of other vertebrates using Clustal-W algorithm with MacVector program. The
conserved a.a. residues are boxed in grey.



v

NK2R

N-terminzl

8500360058000, 963569399803969

ECL3
DO O
0 -
<)
®,
G
TMD1 &
tre | g))
o T
OIS DO
© 0% LoD,
00O G
OO, 000000
R oo
&3 g g Intrs
g s o &
) o, D, —
ICL1 D, () ©,
Cs) O, ()
O o, o,
. D
S
ICL2 ‘P g g o
IcL3 B 83
o SR>
oo )
3 8 C-terminal
() ()
) ()
8 g ’ :b COOn
O S
() ()
(") (M)
(M) (o)
() )
& O
D .
N-terminz|
{C-terminal

Supplemental Figure S7. Sequence analysis of grass carp NK2R. (A) Snake diagram of grass carp
NK2R with Protter program. The seven transmembrane domains, three intracellular domains and
three extracellular domains are labeled as TMD 1-7, ICL1-3 and ECL1-3, respectively. Sequence
identities of transmembrane domains and extracellular domains, intracellular domains, N-termini
and C-termini between grass carp and other vertebrates were showed in the Table. (B) 3-D protein
model of grass carp NK2R using SWISS-MODEL program. The location of N-terminal and C-terminal
were highlighted, respectively. The amino acids with hydrophobic side chains are colored blue,

while those with hydrophilic side chains are colored red.



NK3Ral

1 ATGGCACCGOCACAAAACGGATCTAACCTAACGGEEAACTTTACAAACCAGTTCGTCCAGCCACCGTGROGCGTCROGCTCTGETC TG TGECCTACAGCTCCATCC TAGCGATCGOGE TG
MAPPQNGCGS NLTCGCNFTNQFVQPPVRYALYVSVAYSSILAIAY @

121 TTCGGGAATCTGATCCTCATGTCCATCATTCTGGCTCACAAGCGCATGOGAACCETCACCAATTACTTTCTGCTCAATCTGEOCTTTTCAGACGCATCCATGROCGC TTTCAACACTTIG
FCENLIYERIILARNRERIRIVYINYFLLIELAPSBEASNARENETL B

241

ATTAATTTTCTTTATGOCACGCACCET GATTGGTATTT TGGAGAAGCCTACTGCALATTTCACAACTTTTTCCCCGTCACCTOOGTGT TTGCGAGCATTTACTCCATGAGOGCAATAGCA

INFVYYATHCGCDVYPFCEAYCEKEKPFHEFFPYTSVFASIYSNKESATIA

361

GTOGACAGCTACATGEOCATCATCCATCOOCTGAAACCACGACTCTCAGCC ACAGCCAC TAMGETGATCATTGTGTCTAT T TGEGTGCTGGCTGTGETTTTGEOCTTTCCACTGICTTTC

Vi R EEGACECE E-FELEEPR EERTA EEYLIY EETYE KX LCERAT P EEE,:

431

601

721

E41

961

TTTTCAACCATCAAAAAATTACCCAAGCCTACCCTCTGC TACCTTGCCTGGCCGAGACC TTCAGAGGACCCTTTCATGTATCATATCATOGTGGCAATGC T
FEXIITEELPERTLCYYAYTPFPRESEADPEEILIYRENILI-IVYARLLY X YLPL
GTGETCATGEECAT TAACTACACTATTGTCECGT TCACACTTTCEEGACEAGAGATTCC TRETCACTCATCAGACAACTATCAGGCTCAACTGCCAGCCAAAAGAAAGETCETCAALATG
VVENGCINYTIVCGLTLVYGGCGEIPEGCDSSDNYQCGCQLRAEKREYVIN
ATGATCATCCTAGTGETGACCTTTGCCATCTGC TGECTGCCETACCATCTATAT TTCCTRGCTACGGRATTCAACAAGCAACTCG T TAGATCGAAGTTCATTCAGCAGATCTATCTTTCA
BRI IVYVYVIYIPAICVLPYREVYVYZFLATELIEIERLYRVYVERERIQOITYTLS
GTCATGTGECTTGCCATGAGCTOCACCATCTACAACOCCAT TATTTACTGCTGCCTGAACAGCAGG T TTCCGEGCEECTT TAAACCGGTTTTCCGCTGETGCCOGTTTGTGAGGGTCTCT
VEVYLANRSSTENYNPIIYCCLNENSRFRACFERVYFRVYCPFVYRVS
CGACTACGACGAGCTTGAGCTGOGEECCATCOGGCATAAAGTAGCCCCTCAGAGCAGCATG TACACGC TCTCACGAATCGAGACCACCOTTCTCGCTETGTGTGACCCCTCAGAGCCAACT
DYDRLRLRANRIEREYARQEEENYTITLSERERETTIVYAVCDPSESRET

GETCTATGTTCTGCCTCTG

1194 GOCCACCCAGGCCGGRAAGAGCCTTCACAACCACCAGCACAACGECTGCTOCAACCORECCAAGACCAAAGAAGTAACCTATATCCAAAGOCACCOGAAGGAGGAATTCTCTTGA

AHBHPGCRIESLHEHNHEQHENCGCC S NFPAKSKEERVYVTYNQSDPPEKEERTPFC =

Crenopharyngodon idella
Danio rerio

Takifugu rubnpes
Oryzias latipes

Ctenopharyngodon idella
Danio rerio

Takifugu rubripes
Oryzias lanpes

Crenopharyngodon idella
Danio rerie

Takifugu rubnpes
Oryzas letipes

Ctenopharyngodon idella
Danio rerio

Takifugn rubripes
Oryzias lenpes

Crenopharyngodon idella
Danio rerio

Takifugu rubnpes
Oryzias latipes

Ctenopharyngodon idella
Danio rerio

Takifugn rubripes

Oryuas lanpes

Crenopharyngodon idella
Danio rerio

Takifugu rubnpes
Oryzas letipes

Ctenopharyngodon idella
Danio rerio

Takifugu rubripes
Oryzias lanpes

Crenopharyngodon idella
Danio rerio

Takifugu rubnipes
Onyzias lanpes
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Supplemental Figure S8. Molecular cloning and sequence alignment of grass carp NK3Ra1l. (A)

Nucleotide and deduced amino acid sequences of grass carp NK3Ral. Numbering of the deduced

amino acid sequences begins with the first methionine of the ORF to the right of each line.

Nucleotide numbers are to the left of each line. (B) Protein sequence alighment of grass carp

NK1Ra with that of other vertebrates using Clustal-W algorithm with MacVector program. The

conserved a.a. residues are boxed in grey.
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Supplemental Figure S9. Sequence analysis of grass carp NK3Ral. (A) Snake diagram of grass carp
NK3Ral with Protter program. The seven transmembrane domains, three intracellular domains
and three extracellular domains are labeled as TMD 1-7, ICL1-3 and ECL1-3, respectively.
Sequence identities of transmembrane domains and extracellular domains, intracellular domains,
N-termini and C-termini between grass carp and other vertebrates were showed in the Table. (B)
3-D protein model of grass carp NK3Ral using SWISS-MODEL program. The location of N-terminal
and C-terminal were highlighted, respectively. The amino acids with hydrophobic side chains are
colored blue, while those with hydrophilic side chains are colored red.



NK3Ra2

1

121

361

481

a0z

721

341

961

11BE AAGAGCACCAAGTCCCAGTETCAGETOGAGG T ARAGACCAARACACGECAG

AT TGET OO T A EAG T e T A e T A G E TAA T TT CACGAA T AL T TG TR AL  CET G el GTETCRC G TCTRG T CRETC GG TACAGC TOCET G TORCGET TRCCRTG
IAGF‘QSGSFFTEI|FTHQF?UPPIE‘F.I.‘I-"FS?ATSE‘J'L.I‘F].U
T A LT AT T AT T A T AT T T T oA T A4 A B T C e LA D T T A LA T TATT T T TG T AA L TC GO AT TCTCCGACGOC TCGATGACCECCTTCAACACEDTE
FEELIVIVIILAHEEREMNET VY TNTYPFLLNLAFSGEDASGNAAFNTL
AT AT AT TTAC G LA AL G A G BT GET AL TT T oA A GG T TA TR AN T TO AL AT T T TT RO G TRA GO CGTCTTTGCCAGCA T TTACTC CATCACAGRGATTRCA
I NFIYATHGEVYYFGEYYCEFENFFPYTAVFAGSIYSNTATIA
G GAC AT A AT GG AT TAT T CA DD TT TR G e TG T TR TCAGE (A DG, TAL TAAAG T e TRA T TCTC TG TATTTGGGCCTTEGCEETRAT TTTGEC TTTCCCGLTETEITIC
YDEYENAIIHPLEPRLGSGATATEVYILCIVALAVYILAFPLTLCETE
TA LT T A A A G A TAT G o T O R AGAA LT TG TAC G T TR TR G L O G A C O e TRA A TTCA T T A TG TATC ATA TCATAGT AACEETEC TR TG TACATGC TROCCC TA
TS TTRETHNPFPRRTVCYVAWPEPAEDSFEYHIIVIVLVYYHNLPL
TG AT G EaT AT AL CTA A T AT A T e T G A T T TG A T A B A TT OO TG AGA TTCA T SR CAA TTATE T TRRACAAC TR0 TRC TAAR AGGAA G TRETEAARATG
TVYEEITYTIVEVTLVEEGEIPGCGD S EDNYVEQLEAERETYVEN
ATCATTeTGET e TG T T TGO T TG e a T T BT TAT CA A T TATT T A T T T A G e D T TAAA DA A G B TT AL A A G TCEAARTCCATCCAGCACE TC TATCTRTCT
HIVYVYVVTFALCVWLPYHIYFIVTGLNERLPNEVESIQQVYTYLSE
T T GET T e AT R G T AL DA TeT A AL O CA T TAT T TACTeC TE T TeAN TG AGE T TTAGGECAGC TTCAAAA GG C TTCAGETEGTCTCCCTTCATCCATGTATCA
YLYLANSSTHEYNPIIYCCLNGEFREAGFERAFEREVCPFPFIHYS
AL TACGATGAGCTAGABCT OO G T ODCACC e GT T CAT O AL GT AT A BAG A AT TG ACCC TR TCGRGEATC GAC AL CAGCE TOCARGECGATRACCCCTRICGCAGDAACGA
EYDPELELREPTRLHPRENOQSESSEMNCTLSRIDTSVHGDDPFCRGSESINTER
GCTACTAAACTCTGTCTTCACAGAGAGCCARTGT TTGCCAGTRAGCAGCTCAGCTGA

ESETESQCQVEVYEDENTAATELCLHREPHNFAGSEQLGESE=

B B E B B E g B 8 8

Crenapharyngodon ideila
Danto renc

Talafugu rubnpes
Oryzias lenpes

Crenopharyngeden idella
Danie rerie

Takifugu rubripes
Oryzias lanpes

Cremopharyngedon idella
Dania rerie

Talafugu rubripes
Oryzas lafpes

Ctenopharyngedon idella
Danio reng

Takafugu rubripes
Oryzas lanpen

Crenopharyngodon ideiln
Danie renie

Takifugu rubripes
Oryzias lenpes

Cremopharyngoden idella
Danig rene

Takifugu rubripes
Oryzias lanpes

Ctenopharyngedon idella
Danio revio

Talafugu rubrpes
Oryzas lafpes

Crenopharyngodon ideile
Danio rens

Takafugu rubripes
Oryzias lenpes

AGPQSGSNVIRNFINQFVOPPUWRVAVWSVAYSSVLAVAVFGNLIVIWII
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LAHERMRTIVINYFLLNLAFEDASMAAFNTLINFIVAAHCEWYFGEVYCKF
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VVLAFPLCYFSTTRTLPSRIFICYVAWPRMADDPFMYHIIVIVLVYVLPL
VMGITYTIVGVILWGGEI PGDSSDNYVGQLRAKREVVEMMIVVVVIFAL
vncunwcvn.wccl1pcnssnnwcqnnuuwtnmw.'wnu.
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A HGITYI’.’V VEIL WG IPGDSS QLEAEREVVEMMIIVVVTFAL
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WLPYHIYFIVIGLNKRLNEKEWESIQQVYLSVLWLAMSSTMYNPIIYCCLN

WLPYHVYF IV'IGI.NK.I.S EYIQQVYLSVLWLAMSSTMYNPIIYCCLN
WLPYHVYFIVICHNKRLSEWEYIQQVYLSVEWLAMSSTMYNPIIYCCLN
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Supplemental Figure $10. Molecular cloning and sequence alignment of grass carp NK3Ra2. (A)

Nucleotide and deduced amino acid sequences of grass carp NK3Ra2. Numbering of the deduced

amino acid sequences begins with the first methionine of the ORF to the right of each line.

Nucleotide numbers are to the left of each line. (B) Protein sequence alighment of grass carp

NK1Ra with that of other vertebrates using Clustal-W algorithm with MacVector program. The

conserved a.a. residues are boxed in grey.
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Supplemental Figure S11. Sequence analysis of grass carp NK3Ra2. (A) Snake diagram of grass
carp NK3Ra2 with Protter program. The seven transmembrane domains, three intracellular
domains and three extracellular domains are labeled as TMD 1-7, ICL1-3 and ECL1-3, respectively.
Sequence identities of transmembrane domains and extracellular domains, intracellular domains,
N-termini and C-termini between grass carp and other vertebrates were showed in the Table. (B)
3-D protein model of grass carp NK3Ra2 using SWISS-MODEL program. The location of N-terminal
and C-terminal were highlighted, respectively. The amino acids with hydrophobic side chains are
colored blue, while those with hydrophilic side chains are colored red.



NK3Rb

1 ATGTCCTCATCAAGAAACTCCTCAAACTTCACCCATACCAACAGETTCGOGCAGCCTOCATGGORCGTCEOGCTCTGRECGCTOGCGTACGCGC TGETTATGCTGETGGCOCTGACGEEA

MS§5SRNSSEFTHTHENRPFAQPPVERYALVALAYALYRLVYAYVYTCGC
AACCTGGTCETCATCTGRATCATCETTGOGCACAAGAGGATGAGAACCETCACCAACTACTTTCTGC TCAACCTCGOGETRTCTGACGTETGCGTGRO0GCGCTCAACACCLTCGTGAAC
I LI YARERELRI YT HEYRLLELAVYESERLYCYAALNTLY B
TTCGTCTACGEOCTGCACCEGAACTCETACTTCAGCAGOGCGT TCTGCCECTTCCACAACTTCTACCCGGTCECCGOGETCTTCEORAGCATCTACTCCATGAGCGCCATCRCCTTAGAC
FYTECEVYHECEYITFIESEAFCEFEEIREYEY ALY ELAS T IYTENEATALD
AGGTACATGGOGATCATCCACCCRATGAGGCOCCGCCTCTCAGCGACGGTCACCAAAGCTGTGATOGCATETCTGTGGATTC TGEOCGCATTICTGGCCTTTCCACTCTGCTTTTACTCC
EYEFAIIEBPFPERPRLEATYIEAY IAEYYILEAATFTLARPLEETE IS
GTAACGCAAGTCAAGCAGCACAGGACGC TCTGCTATGTGECC TREOCGCGECCCAACRACGACGCCTTCATATATCACCTCATCETCGCGETCCTGETATATC TCCTGCCTCTGGCACTG
YTEYROAQBERETLCYVYATPREREDRAFPIYTAYIYAYLYYLLPLAL
ATGGOCGTCACCCACACCACGGTEEEACTCCTCCTGTCEEECGETCEATTOOCCGRACACTCCTOGEAAAACTTACAGGATCATCTGCAGGOCATGAGAAGGGT TCTCAAGATCATGETC
MAVTHTRVCGCGLYLVCGEGCFPGCGHS SENLOQDHLQANRRYVENNY
ATCCTCGTAGTAACATTTCCCATCTCCTGECTCCCATATCATGTCTATTTCATCGCGACGAGCTTCAACTEGAAGCTGACAAAATTCCAGTORATCCAGCAGGTGTATCTGTCGATCCTG
IY Y VI FAICYVIERYEYY FIAT-FEFRNVYTELTEFGSESEIQGYIILSIL
TGGCTCTCCATGAGCTCCTCCATGTACAACCOCATCATCTACTGCTGCCTCAACAGCAGETTCCCOGCCGRCTTCAAGOGEGTGTTTCGCTGETGTCCCTTCATTTATGTGTCGGACTCT
VLS NNS§SSMYNPIIYCCLNSRFRAGFERYFRVCPFIYVSDS
GATGAGATGGAACTCCAGACCACCOGATTOCAGCCAAACCGCCAGAGCAGCCTCTACACCGTCTCACGTGTCEAGTCOGACACCAACGCCAMCCCCGOCAGACGCAAGAGCTCCAGCACC
DENELQTTRPFQPINRQSSLYTYVSRYESDPTHNANPARRIKGSESST
1188 AGCCACCGCAGCACCAGOCAATCACGACCCTCTCCCOGECTGTCACTTAATCETGGTCTCCATGRACACCCTACGAACCOCGCOGCTAATGAACTCAGCTCAGAGTAG

S HERSTSQSRPSARLSLNCGCEGELHCHPTNAACGCNELGSSEH®*

XL Y. ¥

Ceenopharyngodon idella
Danio rerio
Orygas lanpes

Oreochromis niloticus

Ctenopharyngodon idella
Danio reno

Oryzas lanpes
Oreochromis mloticus

Crenopharyngodon idella
Danio rerio

Oryuas lanpes
Oreochromis niloficus

Ctenopharyngodon idelle
Danio revio

Oryzas lanipes
Oreochromis niloticus

Ctenopharyngodon idella
Danio reno

Oryzas lanipes
Oreochromis miloncus

Crenopharyngodon idella
Danio rerio

Oryuas lanpes
Oreochromus niloficus

Ctenopharyngodon idella
Danio reno

Orydas latipes
Oreochromis niloticus

Crenopharyngodon idella
Danio rerio

Oryzas latipes
Oreochromis miloacus

Crenopharyngodon idella
Danio rerio

Onyzas lanpes
Oreochromis niloticus
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Supplemental Figure S12. Molecular cloning and sequence alignment of grass carp NK3Rb. (A)
Nucleotide and deduced amino acid sequences of grass carp NK3Rb. Numbering of the deduced
amino acid sequences begins with the first methionine of the ORF to the right of each line.
Nucleotide numbers are to the left of each line. (B) Protein sequence alighment of grass carp
NK1Ra with that of other vertebrates using Clustal-W algorithm with MacVector program. The

conserved a.a. residues are boxed in grey.
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Supplemental Figure S13. Sequence analysis of grass carp NK3Rb. (A) Snake diagram of grass carp
NK3Rb with Protter program. The seven transmembrane domains, three intracellular domains and
three extracellular domains are labeled as TMD 1-7, ICL1-3 and ECL1-3, respectively. Sequence
identities of transmembrane domains and extracellular domains, intracellular domains, N-termini
and C-termini between grass carp and other vertebrates were showed in the Table. (B) 3-D protein
model of grass carp NK3Rb using SWISS-MODEL program. The location of N-terminal and C-
terminal were highlighted, respectively. The amino acids with hydrophobic side chains are colored
blue, while those with hydrophilic side chains are colored red.
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Supplemental Figure S14. Sequence alignment of grass carp NK1Ra, NK1Rb, NK2R, NK3Ral,
NK3Ra2 and NK3Rb. Protein sequence alignment of grass carp NK1Ra, NK1Rb, NK2R, NK3Ral,
NK3Ra2 and NK3Rb using Clustal-W algorithm with MacVector program. The lower conserved a.a.

residues are boxed in grey where higher are in black. The seven transmembrane domainsare

labeled as TMD1-7, respectively.



