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MM 313001;

2. WP EUKPREERISEBE AT e, AR AR A U AR B IR R R S %, VLR TEB 214081

WE: T W5 I8 (Coilia nasus)B 2 J 2 JF (proopiomelanocortin, POMC)HE [F () W 8 v & K i, Tafe T J1 8%
POMC F:[H ) cDNA 4K, JIF POMC FERE) cDNA 4K 2030 bp, ZwiIX 699 bp, 4% 232 MR IERR ., —ghsk
M R, J18F POMC 14515 5 ik (signal peptide) . N i X (N-terminal region, NPP) ., i B [ IR {7 J5i i 2% 25 #4) 45
(adrenocorticotropic hormone, ACTH)., -Rf# & (8-LPH). a-12 2 E (a-MSH), &5 F I3 i B EReFEAR P it £ ik
(CLIP). y-JEf# 3R (y-LPH) . B-fER K (B-MSH)FI B- MK (B-EP)ZE A . 32 P9I it (4 J5 1 K 1 12k PR 7 7D 4
ANFEHLP I FRIR A, B BIR, POMC FEA@ R T 6T G = 25k, 68 & . KA &SRB, IF. M. . k5.
WL FI IR i Rk . BHaia )5, POMC L (1 3Rk 1 18 3 T F(P<0.05); 10%0 NaCl 41 4 h 1 6 h POMC 3£
MFRIAE W E LI (P<0.05), 6 h MFRIXTIRE ERAT. POMC B LE AR Wi AR B mi R ¥ v &k 5 EZ 1Y T fig,
AR GR 5 R T 1% R A ) 85 5 25 5 v Ky R 4 A B 1 i R

KR JIEE, POMC 3EH; NN, & 5iia
FES>ES: S96 XHAARERS: A

J18% (Coilia nasus), 5 J)f, & E &2
(a2 e g U4 e A 1 SR R R R B, A
SRCEESIEIETA TN S e R (LRSS N
[F AR i s, HET, ERAE XD
WAL R Bl R, R IO 0 S T % A P o
AW FT I R

PEARIE, POMC &P 7 f0 2y 3 45 o R 45
TS, BRI, POMC BA {221k
PRACE . PRHEREN A . TRIARITIR R . T BE
JE | ARk 5 K 2 5 0 s 0 25 2 R oh gl
KT HBEEMWEY¥I6E, CafEalE
(Cyprinoidei)", ¥ F (Siluriformes)"! | #8J% H
(Symbranchiformes)!'® . # H (Perciformes)!' !, 4
fi: F (Lepidosteiformes) " Fl#: 2 H (Salmoniformes)'”

ks HEA: 2016-05-11; 1&iT BEA: 2016-07-20.

XEHS: 1005-8737-(2017)02-0231-08

2P0 2 AR RS AR OGRS o ik SEAF YR B,
POMC J&Z SR AT R, ] LU L 22 il
RIS, WIER IR R 2 (lipotropic hormone,
LPH). B-WHERK (B-endorphin)FIAE B - i Bz ik
% (adrenocorticotropic hormone, ACTH)%, Hh
ACTH X 0] D 43 fife B 25 4 i €8 2 3 3 0 &R
(melanocyte stimulating hormone, MSH) A M 25fi¢
B bR 5 2R AR R I JiR (corti-cotropin-like inter-
mediate lobe peptide, CLIP), 1 MSH X35 & A
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1 M5

11 ks

JIEEICA DK BT 5T B IR K ol A 5T
HULE L SR SR S, = KT NS, R
Hr . B 3 RIEME, DO (7.540.3) mg/L, pH 7.5+0.3
1.2 & RNA BREUN POMC £ E F 5 3% 15

Trizol reagent (Invitrogen, J¢[E)M JIEFHILIAH#E
S RNA, M-MLV reverse transcriptase (TaKaRa, H
AR I S 3 AS 56 —4E cDNA . MG AR SL86 2 T %
ki Sre A DR 4 A B8R, A% POMC A 1Y
cDNA J751, ¥t g Pt e KTy 8, #H
5o F) PMDIS-T #{Ak(TaKaRa, H7A), Fib kM
FFIA DHSoURSZ A5 A, i35 BH P v B - D0 (1
AR, TR,
1.3 #ZBREBERFFSH

NCBI (http://www.ncbi.nlm.nih.gov/blast) ]
BLASTP 43 #7 J1 8% POMC F1 HAth [ Y5 25 1 B AH
P4, SMART (http://smart.embl-heidelberg.de/) il
ZE 3, LUSTALW (http://www.genome.jp/tools/
clustalw/)Fll GeneDoc # {4 iE 47 2 5L R 1) 2 1751 1L,
Xt. MEGA 7.1 (http://megasoftware.net)F4 @ FE LA
14 TJISERCE KL

ARWTFER N N TFRGE 1 8 T8 R SEg )
%, R TIs Rk erE, 5 3 SRS K/
= K e, &3 B, dt 9 BAE XTI R
HPLR g7 2, DAL 3t b 45 B3 B8 T 885, X
9 AN 0 55 5370 5 AR T4z IR 120
R, 3t 360 B, HiKHIZE] 18 4> 75 mmx55 mmx
33 mm Bz A, AL 20 ;18 iz

AT R 2, B9, o HIVER IE R A
10%0NaCl 4, FHASCo S5 A PR FE—3; XTLA
184, BER 15 minFEEE R 15 s, BAlE
BRI 9 Mis Ao 3 4, B4 34, 3 A
FATZH)5 2h, 4h. 6 h BUb, B4Hmy 3 DMAE1E
RS RRAETE] A, BAEE 3 M, XA,
B B[] S A 9 SR
SRRSO R BRI N, SR 70 mg/L
) MS-222 JRIEE, RIS ST 20 BT oK b, ShBUi i,
5000 r/min, 4°C B5.OoUSCER I 5 i LA L G o T
M. . KB L OBE. ILRZLZT, 1 mg 4800
A 1 mL Trizol, -80 C{#
1.5 718 POMC EEZEARRAHLARHERRIL
PrimeScript RT reagent Kit with gDNA Eraser
(TaKaRa, HAS) S s 3R1% 55 —%5% cDNA . POMC
FeSPEGIH) 171S F1 171AGEE DY 1 110 bp B H K
J B 18S IRNAME N INS L, 514 428 Fll42A (R
DY 1 114 bp WHEM A Bt ] 2xS sofast Eva-
Green Supermix (Bio-Rad, 32[#) Bio-Rad CFX 96
AT R . NN 94°C 2 min, 40 M
K. 94°C155s, 60°C15 s, 72°C45 s, Kl AL X AY 1%
fi 2R A 1 i 28 iz 0 272k T L R A i
FIT A B LASE- YRR X ek 1 R B x +SD)., SPSS 4K
1 47 B &R 7 25 43 A1 (one-way  ANOVA) F
Duncan [ 2 & AT 04T . A 45583 DAE 3
{H+FRMEIR (T £SE) R .

2 #RE5HW

2.1 71t POMC EE# cDNA £K 575l

J1% POMC 3R ) cDNA 41 2030 bp, 5'-UTR
819 bp, 3'-UTR 513 bp, FFilt i EEHEX 699 bp, Fiilll
gt 232 NEIER(E 1), Polyadenylation signal
(AATAA)F AT poly-A tail [ 13 bp I & .

Fz1 AARAINS4FT)
Tab.1 Sequenceof primersused in this study

5|4 primer JF31(5'-3") sequence (5'-3") JH& usage
GSP3 CACATAGCGCAGCCATGGCCAACG RACE ¥ 53:44:514) 5' RACE specific primer
GSP2 TGCATCGCGGACTCTCCCAGCACTGA  RACE #5159 5" RACE specific primer
GSP1 ACTCTGAAGAGAACAGGCTGGAA RACE #5754 5 RACE specific primer
138m1S CTGTGCAACAGTGATGCTGAGAGGA POMC ¥# #5149 forward primer for POMC amplification
138m3A GTGCTTGTGGTCAACAAAGCCTTTT POMC ¥ #8 R #5149 reverse primer for POMC amplification
1718 GGTGTGGAAAGCAGTGAAAGGTATA POMC & EliF5 |4 forward primer for POMC RT-qPCR
171A GTTAAGGGGAGGAATAAGCAAGTGT POMC & FiiF5|¥) reverse primer for POMC RT-gPCR
428 TGATTGGGACTGGGGATTGAA 18S rRNA 5 & #5149 forward primer for 18S rRNA RT-qPCR
42A TAGCGACGGGCGGTGTGT 18S rRNA 5E i [ ii#5] 4 reverse primer for 18S rRNA RT-qPCR
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T T JI8 POMC 21 cDNA 7o [ K H N 30w 24 233

] tetgtttatgtcaccagtttatggttactcacagetegggctgcatttgeggtgateace
61 aagatasaacatcasataaacatctcaagaacgttgatatgttgaaatgtgcaggtagac
121 gtacactgggaatttccaaatgtttattecactttetecatcatgecagecctaatacaggat
181 atgacgeaataatttcctecateattitegateeettcageaagaggaattaacacetee
24] atgeettttgtgteagggacagacaacatctateagtaccteageeetgettitaatett
301 cctgetgtiaaaccecacatgtaatggaaaactictacetttacatccacaggtaaaaat
361 gageatcaggacttgatateteccaaacactegetaatetecatetgatgteatetgace
421 tttaagtcactgattgeaggaageaggggtgacattattttegeteacggteaacatttt
481 ccegaattetggtegteactecgiggactggacigaglggcatgagaatgacggcgatgg
541 aagatgegetggecgacgaggtggect tggaggpctggetettcgetgegge tataaaag
601 ceigectatgetgeteacacatcagggageacaagaggacggacggcalageglgeacaa
661 agacacacagtcacgcccagacacacgeget tgtacateeteagact tececgagtetge
721 acaggagacaggcagagaagaagett tgcagagaagacggaaacacctgteagtggagga
1 M L RGLEM
781 acacagagacaggtageacactctaactgtgcaacag l TGAGAGGACTGAAGATG
8L CPVWTLAMAALCYLAVEVS
841 CTCTGTCCTETGETGGACGTTGECCATCOCTCCGCTATGTETCCTGGCTGRTGGAGGTCAGE
28S Q CWESPRCEREYLNSETEMNETLE
901 AGTCAGTGCTGGGAGAGTCCGCOATGCAGATACCTCAACTCTGAAGAGAACAGGCTGGAA
48C | E M CR SDLTAETPVYFPGESG
961 TGCATAAAGATGTGCAGGTCAGACCTGACGGCCGAGACCCCAGTCTTTCCAGGCGAGGGE
680 L Q PPEPETS SETESNSLEPEPALTP

(R 2). AL ATEs RER(E 2), MRk
POMC ZN—DRAEK, ARRNH—PKRE, fa
e, FORME M, 0 A B B
VU BT RR MY R4 ¢ R B, X4 28 F R A TG
Yok, MRV REEE, JI6T . KV 4k,
XU RN B, 2 EE Y R OC R, Xk
R 2 HAME > . ASHIE5T va B 2 1 L R 7
625 POMC 255, 5 KPUHEER POMC X R ik,
i — 2R W T 5 B B (1) J2 ) 85 POMC BE1A
F2 Hb¥ POMC EBHFTIH NCBI BRS

Tab. 2 GenBank accession numbers of POMC
used in this study

5]

1021 CACCTCCAGCCCCCAGAGCCGGAGACGAGTGAGGAGAGCAACTCCCTGCCCGCCCTGCCG
8L SPALAPQDTSELEKG GPSTPRZQ
1081 CTCAGTCCCGCGTTGGCCCCCCAGGACACCTCGOAGCTGAAGCAGCCAAGCCCCAGGCAG
108E E K RTYAMERBTFRVWYGEPVGREK
1141 GAGGAGAAGCGCACCTACGCCATGGAGCACTTCCGCTGOOGCAAGCCCOTEOGCCGCAAG
1286R R P I K VFTNGVYVEETEZ SAETETLEP
1201 CGCCGRCCCATCAAGGTCTTCACCAACGGCGTCOAGGAGGAGTCOGCCGAGGAGCTTCCG
148A E M R REALDGTDGGAVYVEKETETEZQQ
1261 GOGGAGATGCGGCGCGAGGCGCTCGACGLCACGEACGECEGLGCLETCAAGGAGGAGCAG
1684 T L A GLLAQOQEKIEKDAPY VI KH
1321 GOCACGCTGRCGREGCTGCTRECGCAGCAGAAGAAGGACGCGCCGTACGTCATCAAGCAC
188F R W S A P P A S KRY GGFMESWD
1381 TTCCGCTGGAGCGCGCCGCCCGCCAGCAAGCGCTACGGAGGCTTCATGAAGTCCTGGGAC
J0BE R S QK PLLTLFIEKNYINETDGSGR® Q
1441 GAGCGCAGCCAGAAGCCGCTGCTGACTCTCTTTAAGAACGTCATCAACAAGGACGGACAG

2280 K K D Q *

1501 L‘.-\(Er\.-\!iﬁﬂ.-lﬁe\'l‘(liltcggcctgitggangﬂm;;gutmgg;lgat;{gzmgggaagmg
1561 tgopeapagapagagagangeaageanaggageeragtptgtoagaagant gagageaga
1621 gagactgaaggagagcagtggtgtpgaaageagtgaaaggtatacatgacat tgaccaat
1681 gagattttitccattgeittttgigeceetelgtgaagageggacacacttgettat teet
1741 ccecttaactactaacagtagcacacagtaagtagattgetttgtaatattgttgggegt
1801 atcaaaaggetttgtigaccacaageacttigtttttitecaact tactecataat taaca
1861 ttgctatcangaaataaattctigaatattgtacatatgtigttgtgattgagtattagty
1921 agaagacgggtgaacgaggtat tcatctaatttattgatgtactatactgtaaattaatt
1981 tatatgtganacataaagatasattiatcgeaag

Kl 1 JIfF POMC cDNA J7 41 el i 2 S i 7 41
4K 2030 bp, HSIX 699 bp, HEM ZiiS 232 NEHEEMR ., 5'9E
HiSIX 819 bp , 3'AEGALIX. 513 bp. KRE FHE F IR
750 % I ) S HERR T 5, T HE N Y 43 ) R A 4 Y T (ATG),

2 || % T (TAG), (ATTTA) motif JH B R R4 4R 1,
polyadenylation signal (AATAAA)X R Ze#r .
Fig. 1 Nucleotide and deduced amino acid
sequences of C. nasus POMC
The full-length cDNA of C. nasus POMC is 2030 bp long and
contains a 699 bp ORF that encodes a protein comprising 232

amino acids. 5'-UTR and 3'-UTR are 819 bp and 513 bp re-
spectively. Capital letters above the nucleotide sequences indi-

cate the corresponding amino acid sequence. Start codon: ATG;

Stop codon: TGA. The motif associated with mRNA instability
(ATTTA) is under lined, and poly(A) signal sequence
(AATAAA) is under double lined.

2.2 POMC W [REiR 5 #r
H NCBI A5 HALAH <) Fh i POMC 2 H ¥

YIFh species % 3¢5 accession no.

N Homo sapiens
RV Pan troglodytes
Wikt Macaca mulatta

NP_000930.1
XP_003309010.1
XP_001082999.1

W Canis familiaris XP 849463.3
F Bos taurus NP_776576.1
JINEL Mus musculus NP_001265512.1
SBPRSE Rattus norvegicus NP _647542.1
XY Gallus gallus NP_001026269.1
BED At Danio rerio NP_852103.1

AEMYE Xenopus tropicalis
KVGHEE Clupea harengus

NP_001011318.1
XP_012692182.1

RN 855 Anguilla anguilla AGC24763.1
3% 112418 a4 Schizothorax prenanti AFT92021.1
A Y Gobiocypris rarus ACV72064.1

BVGENEHE Astyanax mexicanus XP_007244740.1
XP_006626112.1

NP_001185505.1

%ﬁﬁ Lepisosteus oculatus

KVGF:t: Salmo salar

K Sparus aurata AEI28996.1
WA Stegastes partitus XP_008288924.1
F G A Acipenser transmontanus A AADS55816
B B A. transmontanus B AAD17806
Rewid A Polyodon spathula A AAD41263
Wi} B P spathula B AAD41264
8 A Cyprinus carpio A CAA74968
## B C. carpio B CAA74967

KPGEESE Al Salmo salar Al NP 001185504
KVGPEAE A2 S. salar A2 NP_001185505
JRFAGERBE A Sinocyclocheilus rhinocerous A XP_016424333
FRF4LHE B S. rhinocerous B XP_016400131
4R A0 A Sinocyclocheilus grahami A XP 016137818

G440 B Sinocyclocheilus grahami B XP 016140446
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Fig. 2 Phylogenetic analysis of POMC sequences

A. anguilla: WKINEBER; A. mexicanus: FRVGEFIRER; 4. trans-
montanus: 15 1A &4 B. taurus: 4+ C. carpio: #; C. familiaris:
KK C. harengus: KVGEEEE; C. nasus: JI%%; D. rerio: 35

1t1; G gallus: 3%; G rarus: i3 808Y; H. sapiens: N;

L. oculatus: 46 8&; M. mulatta: FilE; M. musculus: /NEL; P,
spathula: WIS, P troglodytes: HBAEPE; R. norvegicus: K
B S, aurata: 43K8]; S. graham: &2R80; S. partitus: X

i S. prenanti: FF G A S, rhinocerous: JB 42,

S. salar KVGEEEE ;. X tropicalis: AE YN TVIE.

T B LA BRI 25 POMC 1Y
S, T T {2 POMC Y2 LR 7 571 i AR AL
Ko TR, JI8RI POMC 5 HoAh 25 il g5 2
L, fu3E15 5 ik (signal peptide). N A ¥ X (N-term-
inal region, NPP)  fie ' I it J i 2% 45 4448 (adreno-
corticotropic hormone, ACTH) . p-fgf# % (8-LPH).
o-fE B (a-MSH)  fi2 B b i e B AR e fA ot
ZJK(CLIP), y-f5f# & (y-LPH) . p-fit B 2 (5-MSH)
1 B-HIMIAR(B-EP)(I&] 3). 5 HiAth f 25 AH{L POMC
REA p-fEBE(-MSH) . £ X (IP) KB4 y-H
fi# & (-LPH).

2.3 718 POMC ERERRIESH

KPR I, BT POMC EHTE
L5 TN SN 7/ NS = SN = S 1 1 RS
GRER | GRS RA . B EIR, POMC TEfd
FRETIST i = 2k, 88, B RS EARXTR RS, .
M B KB WLAAIDR SR i SRk (A 4a).

iz e A AR R, AT X R (BO), 7 M
B0 h), IBHEVIELQ2 h, 4h, 6 h)POMC FEH YR
5 2 R (P<0.05); 10%0 NaCl 41 4 h 16 h
POMC B Rk i 2 L (P<0.05), 6 h [
kK 2 N R (] 4b).

3 it

3.1 718 POMC HIFF 3 447

POMC Z B8 7 91 A 43 i 46 2R b s i 3128
POMC ®h—2&, 2k POMC BN 75— K3, 1
ISR s R e E S T ey N <SS T B
XA 2557 B A TE MR Re g5 A 38, FRATTA 2R
POMC Z IR T I T Z 8 X, HXT45 R Bos,
fti2% POMC A9 a-MSH . CLIP, -MSH Fl -EP %%
BRSPS, M{F 5 K. NPP Fl p-LPH %544
PR SRR o A X BE AR AR SF X, & B p-LPH
SERIR N A E SRR AT S (K] 3 %7 BIER) e
TR e rh R B 25 5. X R R
BUOM AR 2 (G D A | B AR B B
Ll £ )3 SO i e B, T £ 2 ) 3 S AV 5T
ORI w2 e, B S AR 2R R &
FERRAN[R] o Ay Ae] i1 5 3 0 £ 25 7E POMCy-LPH
SR BRI I 25 R, X —MER IR R[]
Wi, YEikaE, p-LPH BAT G2 SRR 7 43, E e &=
S (g D RER N I e 2 AR X T AR £ 2R,
B 5 ) — A RE SR T (S B2 ) — e R
A0 it T A R s SR B FE AN [ R Y B
o ARIERTA T AMAADY, KB R E
JES, 0 T A P AR R KR R I, I A A v AR
iR, ORI AR /D R R R AL 20
S HPVURA S A7 BRI, LA B ALl i o0 72 1) fig
TR o TR IR £ 28 AN a0 22 3 e i ) 2
— e AR I IR BT T (L) AN & K = h B R I
REWG o PRtk, AN BESE, AR @21 -LPH
SRR BB ARG RS, T 900 £ 2 AR I 0 3 B 5 1Y
ANTR], JME 2T P AN [] (Can i o 2 A5 i ) AT
REXT A W AU A RR FE AR, PRIHERIE 2 25
LRI, AR A 2 p-LPH G5 F 5 25
FERRAV R AR PT REAZ NG 105 XU AH G Y B A B0 i,
(HA 5 SR ABESR .
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signal peptide

Coilia nasus :
Clupea harengus
Salmo salar
Sparus aurata
Stegastes partitus
Anguilla anguilla
ijlraﬂew aculanus
SEVanax mexicanus
Danio rerio
Gobiocypris rarus
Cyprinus carpio
Schizothorax prenanti

Coilia nasus TPE
Clupea harengus
Salmo salar

DLTAETPVFPGEGHLQ
DLTAETPVYPGDGHLG
DLTAKSPIFPVEVHLE
DLTAETPIVPGDAHLG
DTN-ETPIIPGDAHLG

LTAESPIFPGNGHLQ
NLEMESPLFPGEGHL(E
ELTDETPVYPGESHLQ

Sparus aurata
Stegastes partitus
Anguilla anguilla

Lepisosteus oculatus

Astyanax mexicanus
Danio rerio
Gobiocypris rarus
Cyprinus carpio
Schizothorax prenanti

i Coﬂf[fa nasus
Hpea Raren, 5
“ Salmo .!‘;l%’:?'
Sparus aurata
Stegastes partitus
Ar;egzzi/la E:p:gw'/la
Lepisosteus oculatus
Astvanax mexicanus
Danio rerio
Gobiocypris rarus
Cyprinus carpio
Schizothorax prenanti

ELVIEDD-—————— EFREEVAREEEQLF
ELASEMMA-—--AVEDEERVAQEECMEP
LLGDWDY——————— APEEEGVAEEHP(Q
LMSDLDYP———--LLEEVEEELGGENEWV

HhHHHEPEHGODPPMA

& Co.zia HAsus
a harengus
WSalmo salar
Sparus aurata
Stegastes partitus
Anguilla anguilla
Lepisosteus oculatus
Astyanax mexicanus
Danio rerio
Gobiocypris rarus
Cyprinus carpio
Schizothorax prenanti

3 JIf POMC R Aih f 2% POMC LR )T 9 (1) £ 5 X
Fig. 3 Alignment of the deduced amino acid sequences of C. nasus POMC and other reported fish POMC sequences
Anguilla anguilla: WKW Astyanax mexicanus: S VSFNRHE; Clupea harengus: KVGIEEE; Coilia nasus: T,
Cyprinus carpio: #; Danio rerio: ¥ 51ff; Gogiocypris rarus: i 808); Lepisosteus oculatus: 44&; Salmo salar
KPGEEEE; Schizothorax prenanti: 55 45 f; Sparus aurata: 4% H; Stegastes partitus: .

3.2 718 POMC By R & iE 4=

JIft POMC FEN A1 U ik & fe i, g4t
SRR I N R AE D) RE R XL, % RS HAtbfa
KGR0 s, '
W T AGZH 2 POMC W) FRIE72840 . 455 s T 5%
) POMC A X Rk 7 T R 50, JF H—F4EHr
PEARF IR KO- o TI8% R s B0, 78 H HFr )
iz I R R S 1 AR T o X K R AR T 1
PLEE, TATFE T —semfse ), BFsest R &M,
NN S THFER R, PUASTHSIRESFIAE2E

Ao AAR T, LR B e LA X 10 38 s g )
R IR, POMC JEPTERR D5 43 fiff A BE & -
REEBERIIGE. MiJIEF POMC 18R  0 J,
Fh R B E TR, HEREMERKE, AHF
A2 10 43 fp A B i d A 1S SmT B T
5% 17 95 B o i B LS S SO ) E R A

25 WA AR IR R, HRMELECT R 10%0
) NaCl A] LA & AT B s st TR . (H)2,
NaCl 2l i 12 38 18 2 7 fift 7] 85 107 380 I o7 5k &
B, HETIFATEZE ., POMC W] DL A i S,
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et bt (o]
Lh (=] L]
1

P OEShN
relative expression
=

= Lh

=]

(=]
d

o

g 70 = no NaCl H
&% 60f NaCl :
{ o
H g 50
® 5 a0r
' e 30f
£F 20t .

= % b bb . bS

BO 0 2 4 6
iz 45} [A]/h transport time

Kl 4TI POMC SR 135K 53 Bt
(a) POMC TEJISEA R H A B RIB G AR L7 B F
(P<0.05). B: fiti, G: fil, H: .0, HK: k'E, I B3, Ko 5,
L: if, M: LA, O: BPEL, S: 8, T: K&, (b)izfihia & 1F
T, IEHA IR POMC R, <R F A I i 15
IR 2 5 35 (P<0.05), 2, b c fRFRA[FA] A ] £ 1]
HHNZEFBE (P<0.05).
Fig. 4 Analysis of POMC expression of Coilia nasus
(a) RT-qPCR analysis of the expression profiles of POMC in
different tissues. Data were expressed as the ratio of POMC
mRNA expression in the tissue to its expression in the spleen
(x = SD). “*” indicates significant difference (P<0.05);
B, brain; G, gill; H, heart; HK, head kidney; I, intestine; K,
kidney; L, liver; M, muscle; O, ovary; S, spleen; T, testis. (b)
Under the transport stress conditions, POMC response profiles
in the control and salt group. “*” indicates significant difference
between the two groups at the same time point (P<0.05). a, b,
and c indicate significant difference among different time
points in the same group (P<0.05).
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Abstract: The estuarine tapertail anchovy (Coilia nasus, junior synonym C. ectenes) is widely distributed in the
Yangtze River, the coastal waters of China and Korea, and the Ariake Sound of Japan. It is a commercially impor-
tant species because of its nutritive value and popularity. However, excess fishing and changes in aquatic ecology
have almost caused extinction of this species in the middle reaches of the Yangtze River. In recent years, several
studies have been performed on pond breeding and artificial propagation, and larval rearing techniques have been
established. Thus, the threat to C. nasus resources has been alleviated. However, C. nasus is very sensitive to
stress, which often results in death and huge economic losses. Little is known about the mechanism by which
loading stress causes death in fish. Pro-opiomelanocortin (POMC) is synthesized in the corticotrophs and melano-
trophs of the anterior and intermediate lobes of the pituitary, respectively, as well as in peptidergic neurons in the
arcuate nucleus of the hypothalamus. It is post-translationally cleaved into peptide hormones, including adreno-
corticotrophic hormone, f-endorphin, a-, f-, and y-melanocyte stimulating hormone (MSH), N-POMC, and
S-lipotropin (S-LPH) in tissue- and cell dependent manners. These peptides exhibit different physiological func-
tions, such as promoting ovarian maturation, lipolysis, inhibiting fat accumulation, regulating osmotic pressure,
and reacting to stressors. We cloned the POMC gene in C. nasus and determined that the full-length cDNA is 1212
bp long, with a 699 bp open reading frame that encoded a 232 amino acid protein. The POMC protein is predicted
to contain the typical POMC domains of a signal peptide sequence, the N-terminal region, and the adrenocortico-
trophic hormone, f-LPH, a-MSH, CLIP, y-LPH, f-MSH, and f-EP domains. Gene expression patterns were de-
tected in different tissues by quantitative reverse transcription-polymerasechain reaction. POMC was expressed
strongly in the brain and relatively highly in the gill, kidney, and testis, whereas it was expressed at low levels in
the liver, spleen, intestine, head kidney, muscle, and ovary. POMC was significantly down regulated after transport
stress (P<0.05) and was significantly up regulated 4 h and 6 h after transport (P<0.05) in the 10%0 NaCl group
(P<0.05). Moreover, POMC expression returned to the control level before stress. The POMC gene plays an im-
portant role regulating fat metabolism and stress. Our results provide important clues for breeding and stress con-
trol studies in C. nasus.
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