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BEEY F OoE?r tpkx®™
2013065 2. " EKFEREAAE ST BE 55 1 K 09T B
F R SEARR S ER LR EEE ) TERESEEE LR FY

(1. _Bipfpe Rk S Edrebe L

ERE %2 &’

266071)

D HE R ZIKY (neuropeptide Y, NPY) 7 # & #i(Seriola aureovittata) i & 1= # 8915 A X
ML, ARBF R R B IR B 8 07 B KR T & 480 npy 3B 89 FF I AE(ORF) 7 71, I8 A F 52 B R
K & PCR B AT npy 2 H By 4158 A DL ST L %R 09 B2 24 M 3 48 npy 2 H] ORF

F 3K & 300 bp, 4 99 MNEEBRMNATHRES, HPEE 28 NAKBRNES K, 36 MEAER
BB R . BB TP EIRME T R, EAHTnpy AN AR TP 538D # (Danio rerio)% H
WA H 28 EARTF(90%); RAFHMM PN KV, &5 npy 55 EKEH(Seriola dumerili)ihx % &
¥, npy mRNA ZEfrfelley 12 AR HEERL, b, ENALEKLERS, EERMEPX
HRERZ, EVRERELERE, YA T npy mRNA ki, HA 2004 21 d o, Lk
Knpy mMRNA R A BEEZH T B4, BHRE7dERERFHAKTE, ERERXA, npy TH

55T ELAHNBEAREE, EIRRBAENHFLETEZEA.

KA

hESERE S917.4 XHEEARIDAD A

RN IE BT AU GINRAHERA R, B3 2
i S PR S5 R 1 45 (Volkoff et al, 2020). F k-
fii 2 9 W, W4k Y (neuropeptide Y,
NPY). 275 % (melanocorting, MCR) I £ # ik (orexin)
SR E P R E W R VEH (Bertucci et al,
2019; Soengas et al, 2018), HH1, NPY 7& a2 & —
oA 112 BB A F (Bertucci et al, 2019).

1982 4, NPY B UG hf2 sk, IH R
T A TR MR A 2K AR B 2K Y, B i

HRHN; npy; W ABKIK; BE
XEHES  2095-9869(2023)04-0074-10

FAL PR U D) RE (Tatemoto et al, 1982). 15 2
B, npy F 1989 4F 1 WK 1E 4 i (Carassius curatus) ™ 53,
VA% (Kah e al, 1989), HHT, CIERPEHAE(Salmo
salar) (Murashita et al, 2009) . T 0 % j§ f1
(Schizothorax davidi) (Deng et al, 2019) . 4% fll
(Carassius auratus gibelio) (Lei et al, 2019)%5fifi F {f1
ARk R RIS T onpy BN, AR ERN, M2k
npy mRNA 3 EAE ik H 35 (Lei et al, 2019; Deng et al,
2019), S5 BEIE A4 2 Fh A 21 ) fE

*H RS ARREERLRE <+ MU A7 E KT H (2022QNLM30001-1) . FH % & & 5F & i & 5 |
(2022YFD2401102). 1 E 7K =Rl £ BRI B F AR L 55 27(2020TD47) . 4%l 4% ) 305 WA T8 2 T 1 3 el A 0 e VR W 4 5 1
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(Horio et al, 2021),

25 Wi(Seriola aureovittata)J2: — Fh KA I 55
T 357 (%) 45 & PR 725 (Booth et al, 2022; M 2F & 45,
2017) A HIBN T 2017 S50 T B ARG PP X HHOA
IFITF R T HoA K A0 AR 5 Ty A 3 PRI 4H G BIF 5% (Wang
etal, 2021; HIKITEE, 2019), AW HEKHER
I, fEFRBI R, FRAH T T AR R B ke
PE S LN FE TR FERL], DAE X 4 M3 WAk 4%, 7
TSR AR R, (e R I A, I3k
BERMATREE . NPY 1ER—FiEAa J1 e 8k
K (Bertucci et al, 2019), £k 5 - g ik B A $5
£ BVEFH (Lei et al, 2019; Tolas et al, 2021), {H i K7E
BRI S 8 R SE I o AR IEIUIR I npy FEHFETE
RIS B 5 UURRMEBLS]  f R, LU — 2 B
IR AW B & A RE QIR LA

1 RS TTA
1.1 Wi EERRE

B A Bl 34 28 v K B 25 A 5T B BT K T B
FE TS5 sh AR S BERN sh 4 S 06 48 42 2 by 2t
A SE T T 400 K = A A RA R, sk
T 2SR i A B A5 R 3 i JBORE 3 2 MfE £ [
oM (5.58+0.21) kg, 414 H47(85.67+2.18 cm)] il 3 21
i [RE h(4.28+0.04) kg, 41 °4(80.33+£1.36) cm],
FH MS-222 (120 mg/L)Hs 8 ACWRRREE, 43 B . 5
1SN ST S L~ = I 77N IS B 1R e
U, B TWAT RS

DU P ME S0 i P Y B 2Ry 1 i, T
180 S i IR H(616.25+24.23) g, 2K Fy(41.5+
0.65 cm)], & X I ZH (R A% M) S 96 20 (WL Ak P-4
W), BARE 3AFAT, BT 30 B, SUIE
KIFEFTIML 7 do LR APIAFEIEAFN 3 m B
KR, ARSI (B 27~30, pH {HHN
7.8~8.2, WA >6 mg/L, /KiiHk 24~26 C), HHFAR
A 300%. HAL A K EE i fii (Ammodytes personatus),

x1
Tab.1

B RAEME 2 R(07:00 F1 18:00)EMIEr, 1 h J5IHHUE
RER o YU ST A e AT 21 d DUk AL,
Bijs 7 d SXTRRALFZB R . 7ESCR TP 4R 5 B 5 7.
14, 21 F1 28 RIFATHRE, BRREGAHE 6 . HUE
Al 12 h G R0, SR MS-222 RS 50 (5
W, BRI L, ARIGA SN, e B
Wi, FARME, B TRA RS

1.2 2 RNARHEE cDNA REFR

fifi Fi RNAiso Plus Total RNA $& Bk 7 &
(TaKaRa, H Z%)#& B8 & 8600 414158 RNA, it
NanoDrop 2000C 43¢ % B it (Thermo, € [E) I &
RNA WEZ , 2 Arg0 nm/Aaso nm TE 1.8~2.0 Z[H], RNA H]
H T Ja4k525 . # F PrimeScript™ RT reagent kit with
gDNA eraser (TaKaRa, HZA)& i cDNA %5 —4%, %
HEUE I 45 OB 2D SR AT, & BT cDNA BAR R A7 T
20 C&H,

1.3 EE%RE

P NCBI % 48 B b B0 /9 npy J¥ 51
(XP_023282438.1) %I HFEF MG 1 M(F 1), FEH e L
i cDNA S5t , PCRKFR (50 puL)fl# 25 pL rTag
fiff . ddH,0 21 uL. [R5 1445 1 pL 1 cDNA Bt
2 uL. PCR " # 51F: 95 CHiAEE 5 min; 95 ‘CARME
30 s, 55 °CiE-k 30 s, 72 ‘CZEf 30 s, 38 PEIF;
)5 72 CHAEMR 5 min, 4 CLRAF

PEAF 6 B R /MR 4547 H Steady Pure DNA
s 1RO B OB AR A T e e, e e [l
725 pEASY-T1 Simple #({& . Transl-T1 Phage
Resistant &2 &40 fifl(TransGene Biotech, Jbt&0)iEAT
IR, 37 CRIFRATPEIE 12 h, PREUHIESCRE
PR 2 A T AR AR () I A R w1

1.4 EREEBRIESH

FHANEEFRESIHH TB Green Premix Ex
Tag™ T ik & (TaKaRa, HA), X%~ Lightcycler

AHFRFFASIM

Primers used in this study

5|44 FK Primer name

519 F %1 Primer sequence (5'~3")

BIGREE T, /C H 1 Purpose

npy F ATGCAGCCTAACATGGTGAGC
npy R TCACCACAATGACGGGTCAT
npy qF GCGGAGGAACTGGCCAAATA
npy qR CAACAGCAGCTCTGAGACCA
18S F TACCACATCCAAAGAAGGCA
18S R TCGATCCCGAGATCCAACTA

55 OREF sequence amplification
60 qPCR
53




76 ook B

¥ B 544 4

480 I Real-time PCR 1Y (Roche, Fi+)., PCR 1k &
(10 uL): TB Green Premix Ex Tag I 5puL, . Fiif
514)(10 pmol/L)4% 0.4 uL, ddH,O 3.2 uL, cDNA f&
M 1pL, PCR Y HEEAME: 95°C 30s; 95°C 5s, 60 C
20s, 40 NMEFR, S 45 S HEAT A th 2 53t LA
S UE =Wy RE S o B E B SRR P 2 5 DR A s oA
LA R B RMY R (E) . 0.99<(77)<0.999 ,
0.9<E<1.1., 18S NNSHELH, FPAHXFRILES M
2 MBI (Livak et al, 2001),

1.5 ZR4HHh

i F§ NCBI %04 £ (https://www.ncbi.nlm.nih.gov/)
25 4R T ) SR npy JP 5, FIHEKAME SignalP5.0
Server (http://www.cbs.dtu.dk/services/SignalP/) 43~ #T
SR npy FEPB{E 5 K, 343 Clustal Omega (http:/
www.ebi.ac.uk/Tools/msa/clustalo/) 17 ¥ 5] Hb X F11 [
WY HT, R ExPASy (http://web.expasy.org/
compute_pi/)sHr WA H 4> F i A4 HL S, SR
SWISS-MODEL H slifk4 11 BT A5 /I 55 #% ProMod 11
2 P Al 7T = g 55 E R 45 B (https://www.expasy.org/
swissmod/SWISS-MODEL.html), @it MEGA 7.0 %k
4, LIAR$%7: Neighbor-Joining (NJ)F4) 2R Gr it AL

SRR LT Y H AR E DR (Mean=SE) Rk . R
J SPSS 26.0 GLit B /FtAT TR . SN = T7 2200
(one-way ANOVA)FI Duncan £ & L5, I Z MK P
WM 0.05, 3 P<0.05 RN N ZE5R W3, 24 P<0.01 i
AR 25 S e 3

2 #R

2.1 E&EH npy cDNA FHIEE HAEASHMRSG
o

250 npy BRI ORF 3K 2R 300 bp,
99 a R, Hrp, fdh 28 MEERMEFAK,
36 NMEIFEFR W GAIK, 32 DNREIERR I C A F DI g
JIRBEAN 14~ GKR 25 K i s (B 1), 0 i 45 5
S FHEN 11.24 kDa, Z5HL 5K 5.02,

WG5S B T (Danio rerio) . KVUTFEEESEY) Fh
1) NPY Z B/ )7 91 L X 25 R L3 2 ¥ 450 npy 515
1REf(Seriola dumerili) (99.0%). 24L&t (Morone
saxatilis) (98.0%). KBS (Micropterus salmoides)
(96.0%) . KZE6E(Scophthalmus maximus) (94.9%)F¥)
npy 2B & R R RN YR, ORI R fa (Siniperca
chuatsi)F1 15 5 85(Cynoglossus semilaevis) (93.9%) .
H ;s (Oryzias latipes) (92.9%). ItAb, S5HABMAHLL,

1 [ATGLAGCCTAACATGGTGAGCTGGCTGGGGACTCTGGGGTTCCTGCTGTGGGCGCTGCTC
1 M Q P NMVSWILGTLGTFTILTLUWATLTL
Signal peptide
61 TGCTTGGGCGCCCTGACGGAGGGATACCCGGTGAAACCGGAGAACCCCGGGGAGGACGCC
21 ¢ L 6 AL TEGYPVEKPENPGETDA
121 CCGGCGGAGGAACTGGCCAAATACTACTCAGCACTGAGACACTACATCAACCTCATCACA
1l PAEELAZKYYSALRHYTINLTIT
181 AGACAGAGGTATGGGAAGAGGTCCAGCCCTGAGATTCTGGACACGCTGGTCTCAGAGCTG
6l R Q R Y[GC K RIS SPETILTDTTLVSETL
Proteolytic site
241 CTGTTGAAGGAAAGCACAGACACACTTCCACAGTCAAGATATGACCCGTCATTGTGGTGA
l1LLKESTD TLPIQSTRYUDPSTL VW *

Bl 1 #ARET npy 2L ORF J7 5 AT S 19 & LR 7 5
Fig.1 Sequence of open reading frame and deduced
amino acid of S. aureovittata npy gene

EIRF T IAE, &R TR SRR
e AR I NI, TR AL T T HER R o
ISR JIRAR LA Sl e RO A 7 R

The start codon is boxed, and the stop codon is indicated by

asterisk. Putative signal peptides are underlined, and
proteolytic site is framed. Mature peptides are underlined and
indicated in bold letters.

JE B ARLLEE th 45755 (66.3%~80.8%) - npy FE K R3] 1 =
WA 2 A IRTE X ALK, B o BE5E AN 5 Bl = R 1Y
BRI o 2 IR X B AT, A T
Rl HAEBUK SRR R E (8] 2A), 5 HAWHHESI Y
RS, B npy 55 BRI SRR B 45 48 E 5 f)
5P, R 28 DA EER AR SR . 36 BRI Ak
UK 3 A IR AN 2 A 1K 2 BR R (Pro™™ ™ il Tyr™*?)
(K1 2B). RGEHALITATRI, WK npy 55 = IRBITER
=AM, HS589E H (Perciformes) . #JE H
(Pleuronectiformes) ¥ £ 25 5 —4~ K9 53 32 (K 3).

22 npy BEERARRKRIESH

npy FEHCARWHAN . AR E h R ER R, HAb
HYULBFGE , IR | B AR npy AILHZIE R
FebE e R B, 0 ME 0 FRE R PR IR 2R, npy
mRNA FRiK7K 52 Bl 3 4 2% 57 (P<0.05), FEfmd 4
HFE AR PR 22 57 (P<0.01) (] 4),

2.3 YR ERIRY & K0 npy BEERIEHRID

ST R A H L DUk B AR . R R 4
4ih npy mRNA A, KBRS npy mRNA
FRAKE TR A2, BEE VLR R e, 58
5520 npy mRNA RikKVA EF-myEH, PE 5
7 d JE R E B ALK (B SA). ARG LI, S286
4 npy mRNA ZEfb#a & 5 el, 45 7E ULk
21d, 5 BA ML, 524 npy B3 5 235 (P<0.05)
(K 5B), SH4EHLH npy mRNA KF-T7EYLIR
14 d BFIg s T 0 BRAL, PR FEME 7 d JE AKX IR
(Kl 5C).
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Tab.2

®2 EFUISHMEEIY npy BESEBRF 50 E RS /%

Homology analysis of amino acid sequences of npy gene of S. aureovittata and other vertebrates /%

1

3

4

5

6

7

8

9

10

11

12

13 14 15 16 17 18

100

83.5 100

1

2

3 64.6
4 615
5 635
6 804
7 63.9
8 61.5
9 649
10 62.5
11 64.6
12 65.6
13 63.5
14 62.5
15 64.6
16 80.4
17 85.6
18 62.5

64.6
62.5
64.6
90.7
61.9
61.5
61.9
64.6
64.6
64.6
63.5
62.5
66.7
76.3
94.8
63.5

100

65.3 100
97.0 100
65.6 100
63.9 100
77.8 100
77.8 100
81.8 100
96.0 100
99.0 100
67.4 100

65.3
66.7
64.6
64.2
64.6
64.2
65.3
66.3
93.8
92.7
63.2
61.5
65.6
65.3

63.5
79.8
91.9
79.8
93.9
96.0
96.0
67.4
66.3
92.9
58.3
61.5
94.9

82.8
94.9
82.8
97.0
99.0
98.0
67.4
66.3
96.0
59.4
63.5
96.0

62.5
63.9
65.6
65.6
65.6
66.7
65.6
64.6
74.2
92.8
64.6

98.0
81.8
81.8
80.8
66.7
65.6
79.8
58.8
60.8
79.8

91.9
93.9
92.9
66.3
65.3
90.9
57.3
61.5
90.9

81.8
80.8
66.7
65.6
79.8
58.8
60.8
79.8

94.9
66.3
65.3
92.9
60.4
63.5
94.9

66.3
65.3
94.9
60.4
63.5
94.9

66.3
93.9
61.5
63.5
93.9

97.9 100

653 64.2 100

59.4 583 59.4 100

64.6 635 62.5 78.4 100

67.4 663 919 594 625 100

HeOL

10. KZE6F; 11. BikEm; 12

TR, 2. 4, 3.0 BESfa; 4. RIOOHEES, 5 &48ifa; 6.
COEEAWE; 13, PAREIDEGE; 14, 4RED; 150 8@, 160 AEMTUE; 17. A 18, RiR R,

R 7. Mg, 8. EE; 9. T

Note: 1. Anolis carolinensis; 2. Bos taurus; 3. Danio rerio; 4. Micropterus salmoides; 5. Morone saxatilis; 6. Mus musculus;
7. Oncorhynchus mykiss; 8. Oryzias latipes; 9. Salmo salar; 10. Scophthalmus maximus; 11. Seriola dumerili; 12. Seriola
aureovittata; 13. Spinibarbus sinensis; 14. Carassius gibelio; 15. Siniperca chuatsi; 16. Xenopus laevis; 17. Homo sapiens; 18.

Cynoglossus semilaevis.

3 itig
3.1 &t npy EETESF 55

25 npy FEGiiS 99 NEFHER, X5 KR
fiyi (XI55, 2016) . A 8E(Paralichthys olivaceus) (Wang
et al, 2015)—3%, MiRHY npy FEH S 96 LR
(Lei et al, 2019), KVGFEEE npy S it 100 425
Mk (Murashita et al, 2009), B 2BHRAKAH 3 4l
RN 2 R TR IR L (Pro™™® T Tyr™ ) 1e G HESh )
HOR AR R ORST Y, 3 S 2 1R R IS 2R ik BE TR 4 4y
npy FIEIIM G b B H 2 AE Hl(Cerda-Reverter et al,
2000), 5 AR F A ASAARL, AR npy 192K C
iy B 3 2 B 13 > 2 LR 7R AL (ALRHYINLITRQR),
YEIIX 13 A HE R SR 5L 5 FE IR ~F (Deng et al, 2019;
Lei et al, 2019), TENCAT2E . PAMGES . L2 A1
250 NPY BB & 2R (C), HAE(R Ak
55 21 NEEERR AL B AR ER(C), R
[ fa(Deng et al, 2019) . FRH(Lei et al, 2019) 15 2 41
[FIZ5 0 . Bt SR L R B, AR 5 Ak e fa

R RE 3BT 2 DA 3 DRI ZE S, 5 = RS
A 1VAREEERAR, I B -5 5 8 npy Fitt 1) 2 50
FEo— e IE 99%. S350, FHEEE npy SR B R 5E
PEACR R, SRS 2 H | 8P H b 2Ry
—3, RGRABI,

8l npy A HIFAE

B 5T npy mRNA 72 RE /- eHA G K38, Fy
SOE M . EARFE hA R RE, X H5HR(Lei
etal, 2019), T MZLJE ffi(Deng et al, 2019), B
(Kaniganti et al, 2021455 —5, AWFIE K,
T SR £o A A 2L SRR RBR T npy mRNA 3%
A R EMEZES, R npy FEDITE 8 200 HEIR L
REECEA B W A ) A, X 5 EE AR hsp70 FEH
P LH AR AR — B O B S, 2023), $E2/8 npy FEHTE
W HEVERR R T . HALSE AR R R 22
VR, BARR D e 2 5 ST e AR TR A 15
RABEFEHRIE ., BT, 7EH AR b i R L npy 2
PRI A P 1) S PEAE GG, AR X — 4, mTDATE
B FT A X b | O £ A AT R SRR AL, BAT

3.2
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A)

Seriola aureovittata
Seriola dumerili
Danio rerio
Oncorhynchus mykiss
Salmo salar

Takifugu rubripes
Oryzias latipes
Siniperca chuatsi
Cynoglossus semilaevis
Scophthalmus maximus
Micropterus salmoides
Labrus bergylta
Morone saxatilis
Cyprinus carpio
Carassius gibelio
Spinibarbus sinensis
Xenopus laevis

Bos taurus

Homo sapiens

Anolis carolinensis
Columba livia

Gallus gallus

(ERCZIN
Signal peptide

MQPNMVSWLGTLGFLLWALLCLGALTEG

MQPNLVSWLGTLGFLLWALLCLGALTEGY!
MNPNMKMWMSWAACAFLLEVCLGTLTEGY!
MHPNLGTWLGAVTLLVWTFICIGTLAEGY!

K Mature peptide

(YPVKPENPGEDAPAEELAKYYSALRHY INLITRQRY|
PVKPENPGEDAPAEELAKYYSALRHY INLITRQRY]
PTKPDNPGEDAPAEELAKYYSALRHY INLITRQRY|
PVKPENPGEDAPTEELAKYYSALRHY INLITRQRY]|

MHPNLGTWLGAVTLLVWTFICIGTLAEGY!
MQSNLLSWLGTLGLLLWALLCLGALTDGYY!

MHPNLVSWLGTLGFLLWALLCLGALTEG]

MHTSLVSWLGTLGFLLWALLCLGALTEGY!
MHPNLVNWLGTLGFLLWALLCLSALTEGY!
MHPNLVSWLGTLGLLLWALLCLSALTEGY!
MHPNFVSWLGTLGFLLWALLCLGALTEGYY!
MHPNLVSWLGTLGFLLWALLCLGALTDGY!
MHPNLVSWLGTLGFLLWALLCLGALTEGYY!
MHPNMKMWIGWAACAFLLFACLGTLTDGYY!
MHPNMKMWTGWAACAFLLEVCLGTLTEGY!
MHPNMKMWIGWAACAFLLFVCLGTLTEGY!

MQGNMRLWMSVLTLCLSMLICLGTFAE
MLGSKRLGLSGLTLALSLLVCLGALAE
MLGNKRLGLSGLTLALSLLVCLGALAE
MQGTMRLWLSMMTLALCLLICLGSLAE
MQGTVRLWVSVLTFALSLLVCLGTLAE

PVKPETPGEDAPAEELAKYYSALRHY INLITRQRY]
PVKPENPGEDAPAEELAKYYSALRHY INLITRQRY|
PMKPENPGEDAPAEELAKYYSALRHY INLITRQRY]
PVKPENPGEDAPAEELAKYYSALRHY INLITRQRY]
PVKPENPGEDAPAEELAKYYSALRHY INLITRQRY|
PVKPENPGEDAPAEELAKYYSALRHY INLITRQRY]
PVKPENPGEDAPADELAKYYSALRHY INLITRQRY]
PVKPENPGEDAPAEELAKYYSALRHY INLITRQRY|
PVKPENPGEDAPAEELAKYYSALRHY INLITRQRY]
PTKPDNPGEDAPAEELAKYYSALRHY INLITRQRY]
PTKPDNPGEGAPAEELAKYYSALRHY INLITRQRY|
PTKPDNPGEDAPAEELAKYYSALRHY INLITRQRY]
'PSKPDNPGEDAPAEDMAKYYSALRHY INLITRQRY]
PSKPDNPGEDAPAEDLARYYSALRHY INLITRQRY]|
PSKPDNPGEDAPAEDMARY YSALRHY INLITRQRY]
PSKPDSPGEDAPAEDMARY YSALRHY INLITRQRY]
PSKPDSPGEDAPAEDMARYYSALRHY INLITRQRY]

GKRSSPEILDTLVSELLLKESTDTLPQSRYD-PSLW
GKRSSPEILDTLVSELLLKESTDTLPQSRYD-PSLW
FKRSSAD-—TLISDLLIGE-TESRPQTRYEDHLAW
GKRSSPDTLDTLISELLLKESTDTLPQSRYDEPSLW
GKRSSPDTLDTLISELLLKESTDTLPQSRYDEPSLW
GKRSSPEILDTLVSELLLKESTDSFPQSRYD-PSLW
GKRSSPEILDTLVSELLLKESKDTLPQSSYN-PYLW
FKRSSPGILDTLVSELLLKESTDTIPQSRYD-PSLW
GKRSSPEILDTLVSELLLKETTDTLPQSRYD-PSMW
GKRSSPEILDTLVSELLWKESTDTLPQSRYD-PSLW
GKRSSPEILDTLVSELLLKETTDTLPQSRYD-PSLW
GKRSSPEILDTLISELLLKESTDTLPQSRYD-PSLW
GKRSSPEILDTLVSELLLKESTDTLPQSRYD-PSLW
FKRSSAD-—TLISDLLIGE-TESHPQTRYEDHLVW
GKRSSAD-—TLISDLLIGE-TESHPQTRYEDQLVW
GKRSSAD-—TLISDLLIGE-TESHPQTRYEDQLVW
FKRSSPE-—TMLSDVWWRENTENTPRSRFEDPPMW
GKRSSPE-—TLISDLLMRESTGNIPRTRLEDPSMW
GKRSSPE-—TLISDLLMRESTENVPRTRLEDPAMW
FKRSSPE-—TLISDLLLRESTENIPRSRYEDPAMW
FKRSSPE-—TLISDLLLRESTKNIPRSRFEEPSMW

MQGTMRLWVSVLTFALSLLICLGTLAEAkPSKPDSPGEDAPAEDMARYYSALRHYINLITRQRY

FKRSSPE-—TLISDLLLRESTENIPRSRFEDPSMW

* [

& 2

Aok ks, ok, ok 1 11k Dkeiielollolololoookaloksokolokokokok

T HF NPY Y0 T451E

Fig.2 Molecular characterization of S. aureovittata NPY

koK * L ko *

A TR A SRBENPY = 2045H0 s B 8 ARHIN npy JE DR S it Y S HE R 91 5 LA A S 0 1 X A3 T
BT (IR AR TE—LEFF S v 5 | AR ] B A AR 5, MR FR SR 5 (03w, IRSFZBERA5 ()RR,
o B ST ISR R 5 ()R, HEEME S IR T RILRR, NPY MK T HER R .
A: The predicted tertiary structure of NPY in S. aureovittata; B: Alignment of the amino acid sequences of the npy gene between
S. aureovittata and other vertebrates. Gaps introduced in some sequences to maximize the alignment are indicated by hyphens.

Identical sequences are indicated by asterisks. Dots denote conserved amino acids, and colons indicate highly conserved amino
acids. Putative signal peptides are underlined, the mature NPY peptide sequences are boxed.

N B AR fh R s S Al AL B A A R
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Fig.3 The phylogenetic tree of npy gene of S. aureovittata and other vertebrates using neighbor-joining method
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Above the same column, the same letters indicate no significant difference (P>0.05), while with different lowercase letters mean
significant difference between the various tissues of male fish (P<0.05), and different uppercase letters mean significant difference
between the various tissues of female fish (P<0.05). * indicates significant difference within the same tissue between female and male
fish (P<0.05), and ** indicates highly significant difference within the same tissue between female and male fish (P<0.01).
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Molecular Cloning and Characterization of npy Gene and Its Response to
Starvation-Refeeding Strategy in Seriola aureovittata

QIU Xiajun'?, WANG Bin?, XU Yongjiang”", CUI Aijun®, JIANG Yan®

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences; Joint Laboratory for Deep Blue Fishery Engineering of Pilot National
Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071, China)

Abstract Yellowtail kingfish (Seriola aureovittata), a pelagic marine finfish species with a
worldwide distribution, is regarded as an emerging candidate for the aquaculture industry owing to its
fast growth, superior flesh quality, and farming suitability in both sea cages and land-based facilities
in China. The species has high economic value and is the second most produced Seriola species in the
world following Japanese yellowtail Seriola quinqueradiata. Researchers worldwide have studied the
role of regulatory factors neuropeptide Y (NPY) in fish feeding regulation. In recent years, there has
been great progress in research on food intake in fish, however, very little attention has been paid to
the endocrine regulation mechanism of food intake. Methods on strengthening the production
performance of fish through appetite regulation is still a hot research topic.

The control of food intake and energy metabolism in vertebrates are complex processes
involving several neural pathways. Some hypothalamic signals are released by peripheral tissues that
are associated with energy homeostasis or nutrient availability. Among the signaling molecules
involved, NPY plays a key role. NPY is recognized as one of the most effective appetite regulators,
which primarily function as a signaling factor to regulate a variety of biological processes such as
food intake and glucose homeostasis. The orexigenic actions of NPY have been well investigated
thoroughly over the past decades. Much evidence supports that NPY s functional role as a regulator
of energy homeostasis and appetite control is conserved across vertebrates, including teleosts. In
several species, including rainbow trout, Nile tilapia, and grass carp, NPY injections increase food
intake, supporting an orexigenic role. In line with this, food deprivation increased npy mRNA
expression in the brain, such as seen for goldfish and Johnny carp. Moreover, refeeding normalized
npy mRNA abundance following food deprivation. As S. aureovittata feeds heavily and fiercely, the
breeding industries need to understand its feeding control mechanism. To make real-time adjustment
to feeding strategy, it is necessary to obtain high-quality and high-yield aquatic products with the
least input to maximize economic benefits. As a potent appetite stimulating factor, npy has been
proven to promote feeding, but this gene has not been identified in S. aureovittata. Therefore, it is
necessary to explore the variable rules of the mpy gene in feeding and starvation compensation
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mechanism, to provide the special compound feed for breeding.

To gain insight into the existence of npy in S. aureovittata, we used homologous cloning, RNA
extraction and reverse-transcription to obtain the ORF sequence of npy. npy belongs to the pancreatic
polypeptide (PP) family, which plays an important role in appetite regulation and energy expenditure
in mammals and fish. The ORF of S. aureovittata npy is 300 nucleotides in size and encodes a
99-amino-acid precusor, with a calculated molecular mass and isoelectric point of 11.24 kDa and 5.02,
respectively. The precursor protein is composed of a predicted signal peptide of 28-aa in size, 36-aa
putative mature peptide, a GKR protein proteolytic site, and a 32-aa C terminus of unknown function.
Bioinformatics analysis on the amino acid sequence identities and evolutionary relationships of the
npy was performed. Comparison of homology of the precursor peptide sequences of npy analysis
revealed that S. aureovittata npy displayed a high degree of identity with the counterparts of Seriola
dumerili (99.0%), Morone saxatilis (98.0%), Micropterus salmoides (96.0%), and Scophthalmus
maximus (94.9%), followed by Cynoglossus semilaevis (93.9%) and Oryzias latipes (92.9%).
Phylogenetic analysis highly supported that the npy of S. aureovittata was closely related to that of S.
dumerili. Furthermore, using real-time quantitative PCR, we found that the npy mRNA is widely
expressed in 12 tissues, with abundant expression in the brain, followed by the pituitary and stomach.
In addition, except for the intestine and gonad, npy was found to have no significant difference in all
other detected tissues of both sexes. To establish the functional link between npy and feeding, the
expression profiles of npy mRNA during food deprivation and refeeding were examined in S.
aureovittata. We detected the 7 d, 14 d, and 21 d starvation and 7 d refeeding effect on npy mRNA
levels. Results showed that fasting induced an increase of npy mRNA levels in brain, pituitary, and
stomach when compared to the control groups. Interestingly, the pituitary npy transcripts significantly
increased after 21 d of starvation compared with the control group. In addition, refeeding normalized
npy mRNA abundance following food deprivation in the brain, pituitary, and stomach. These results
indicated that npy is involved in the regulation of feeding and energy homeostasis in S. aureovittata.
Collectively, we provided initial evidence for the existence of npy in S. aureovittata and suggested its
involvement in the regulation of feeding, which plays an important role in the starvation
compensation mechanism.

In summary, we obtained the ORF sequence of npy and clarified its role as a potent orexigenic
peptide in feeding regulation of S. aureovittata, which would be beneficial for specific feed for this
species.
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