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y 1,2 N » 12* 2l e 1 W, on 12
Zz &7, AL, HERT, £ 2, £ B, £¥FK
(1. W K B2 SR S KB, IR H A 266071

2. BB RY KT S mR, L 201306)

TE: T AEEEAT EANRFEFH M EA (orexin A)By 3 & P & 16 A B ALH, FIA
B %k ik HARpET32am th 92 7 = 4 7 & #Horexin A/pET32affi fr, %W E AW H
BL21 5 ZIPTGH 3 3 5 T N & 6 N4 B R My ¥ V8 & orexin AE A B 7. REWEAE
B A/NKH249ku, 32°CT H1.0mmol/LIWIPTGH S6hEWEEXRE ERE, dHAELE
B 52.8%, 3t EE W AE LR H . Western blotting %, % BV 3F 5k B, 3k 15 #jorexin AE
4 G oxHisHi R AR IR Ao NIP-NTAEfn EATAE ALK 15 T & 40 1 ¢ 18 & 43
orexin AEAE A, TEMBHERBH LR KN, KEWorexin AE A& AT E D W E
% # T I JNPY mRNA, orexin mRNAW) & ik K FANPY KBy 23, RARGHELE G
EAEMEM. FFRERT h K Rorexin AZE ¥ & F 455 & K3 F 018 B ALFE XA H &

AR BB R AR R 4R B AR Rk

Kw: ki E; BNE; EkR;, AWEH

FESES:Q785,S917.4

orexinl F A EME , XHRAEE HUK (hypo-
cretin), A&ITAER K& MM — 4R T B pR 28
BE, Pl RTE KRBT B AU N &3,
£ $F orexin Afllorexin B (OXA., OXB)", orexin¥
BT it oo A, e Y
T 45 Tk OB T G AR TR AL, SO
2 5 GAR FURR IR Y 40 i 2% T 32 /K O X RFIOX,R
ZH5PHNHAREE .. seR R, MEIRE . U5
RGBS B

Hii, X Torexinf s 2 5% Tzl zh
Yo CAEGREY, N 4 . ke orexin A
Ta—E, PONEA2D TERER33A. KES
/N B orexin B5E 4 — 4, ¥ 284 & LR 4
B, NSRRI 22 5, 5L
HINRZARRIN 2SS . ¥ orexin Aflorexin B5
i 2L 3h ) 23 B G 85%F165% I [a) Y54, orexin A5
orexin BYE R G 4k & & h () = FE IR, #R

kS BHEA: 2015-11-27  {&EIBH: 2016-06-03

XRKFRESD: A

TorexinfESN Y ap AL R DA B HE )
AEC, A KMl S orexin i AL FLAE HIWF 90 2P 3¢
M, HHETC PR T 4 fa(Carassius auratus)® . K
VU85 (Gadus morhua) " F Ak A1 B £ (Epinephelus
coioides) ™V E R M LW 5E . W E W MW
orexinX H ¥ 51 5 N AT LU G &30, EEHK
32 COR v R 8] B X3 1 24 5 1R 7 9 B A 35 s 1 [
PPk, Hok S S R A A2 IR 45 6 vh DL R AE TR
PErh B E A Al sl . G, W36 B & Bk
W TE 0 25 3 2 W 7L 30 ) v 0 5 A 28 RL Y D) g
L J&— B AL RE S 8 5 S ) MUK 1 & R RE 1t
BT el 22 2 IR Bt bl e A £ P i
MR RO R (GnRH) . EK MR (GH)FMHAEZ
/N 22 1 7 B el B A5 B e < B N S
FE U, AR, R H orexin S HAH OC 7R 1 oK
PN THREAKNEE . BRI, BT
Ay S oA A BRI B ok S Ty Il 22—

BT« [ SO AR A R L TI(CARS-50);  [H 5 [H pr &% & 1F 4 5 (2013DFA31410)
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2155 851 (Cynoglossus semilaevis) 2 F& [F B
(K IG FRIE L2 Ut il o 1 20034F 24 1 7 5 A T
FREORRBLAR™, HFRFE ok & I 2
R E SR = KRR REM R~ H
I, X % 5 > o 5 5 2R G B I 1 R
TERE, AT XA 5 A KALHA R AGNR,
PRt T 3 b — BB = R i R L
ML e fe e s, A5 ITFRE 120 &
orexin AJAZ KB KAV E B, i T REA
AW P Y2 T B orexin ARANEHEH, DL
399 0 I S 2 T A 5 A R AR R i I
iiiag S8

1 MES Tk
1.1 A&

S FH A W T BA T B K R A R A E] L 3
B2 M B[4 K (42.3345.3) em, MR T HH(1415.85+
36.8) g], JIMS-222(300 mg/L)JFF it &b 5E J 1 3 B
i BT A(-196 °O)RAF, HIT ERNAREL,

S FH 302 1 T i [ 1 Ry (35+6.3) eom,
PR R (750+30.8) g, FHMS-222 8k I B3 I PR
B G, B TLISIARRRETRE, A
TFEE I A AT
1.2 orexin AR FRBKRY 72 [E

FFH TRIzoli%: #2 BUIK BLRNA, Ui st A AR
— 5 cDNA . AR 18 5 65 orexindk K 1 il J 1)
(GenBankZKHU 5 . XM _008330040.1), 25 HAb
th K orexin e AT X, BIHRE SRS P1AN
P2 4" 34 H A RR T 51 o ZEPURIP2AY 5" S 4 il s
JMEcoR 1 FiXho 1 EGYINL S (7 HEFRTE), TEP2TH
AN T &R T TAACE R AR ).

P1:5'-CGIGAATTCAACAGTATGACCGAGTGC-3’
P2: 5'-CTCGAGITTACAGAGTGAGGATCCCA-3’

PCR& A4 494 °C 5 minZEE:, 35MEFR (94 °C
30s, 67°C30s, 72°C505s), 72 °CHE{H 10 min,
4 H I R Be ) i ml Wi s 1% 4% 3 pEASY-T1 Simple
MR L, Pk B v BT S E
1.3 EHARNMEE

T 41 A9 orexin A g [ JUORL RN Gk A
pET-32a, 40l EcoR 1 FliXho 1 (Thermo)X{ i

UI, VIR, DLT43% #2214 4245 B Rk A
Jikiorexin A/pET32a, %1k 2 KM #T B Trans-T1
JESZ 25 40 il (TransGen) ', B Y 1% 77 J5 PCRIRIE IF:
WF o

14 EAFRNAREIERPHRIE

D e T A 1% 2 3k i 2 T B Ak 3 3R 5K TR AR
BL21(TransGen)H", 7EMAKLBIGFRH P (F 2 R &
)R 9 2 0Dy [H3%0.6~0.7(37 °C), TIN5 75 %k
B-D-H ALK FLBEH (IPTG, 1 mmol/L)4kZE 45537

ERMIPTGIE SO0, 1, 2, 3, 4, 5, 6,
7RIS hH 435 R M2 mLZ TR TR, B0 T R
(8000 r/min 10 min, 4 °C)LAPBSE&IFHE, LU
SDS-PAGEHL K (15%73 & ¢ ) Fil SigmaScan pro 54K
P51 B IR A R IR AR

B W BIAE22, 27, 32, 37H142 °C41F
T LAIPTG (1 mmol/L)if5 76 h, #FFEARIRE T &
HEARBEMWESR

IR AE3T °CAMF T 1 78 2 0Dy fH 7 0.6~
0.70F, JNAIPTGHE H 2Lk B 43l 25 0.1. 0.25.,
0.5, 0.75. 1.0M12.0 mmol/Li5S:, 6h, WA
IPTGH X 5 20 2 1 Rk i = EH .

1.5 E4HZE HHIWestern blotting3t iF

W4 LATPTG (1 mmol/L)i% §6 hil Ik 1A,
22 SDS-PAGEHLIK 5, FIHE T E A
e ZPVDFIE E, 3 5%BSAEA], LL6xHisH
$i(TransGen) &y —$r . HRPFRiC ) L FEHT/N lIgG
(TransGen)h %, R T 0BEE 1 h, FH
HRP-DABIZ 7 £ (Solarbio) i {4, WLELH IR,

1.6 EREEHNSHLIAEMN

32 °C& M4 FIPTG (1 mmol/L)i% $3356 h
P ELH B, B5.0(8000 r/min 10 min, 4 °C), WAENT
VEIELIPBSUR S, H 1/ 1044 FH i) 8 75 I8 1 o
(50 mmol/L Tris-HCI pH 8.0, 0.5 mol/L NaCl,
1 mmol/L EDTA)FE & R A, &5 MW HIE T rKis
AT R B RE , SDS-PAGER I T 7 Al 13 .
B, Se)E F0.45710.22 pmfsFLUE RS %,
Ni*'-NTA FZHFE(GEY s alifk a5 5 H . H)
FIBCAZE 11 22 71X 5 £ (Thermo) K I 45 21 (1) i fk
TR WA, FELL0.22 WL g I 5k 8 1 T
J& B T80 °CHI I VKA - A2 H -
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1.7 orexin AZZHEREYEMEEM

TERBIRME FIFHL ST A4 85 75 3 v
VEF EIRZHS, 5 T10%/ M E M5 RL1S K )
g6 h, B T CO, 13746 (Heal Force, i)
R, RFRIRE25 °C, 25, ¥ T mhkd s
B ESA AR W E orexin AR EH O, 1.
10, 100H11000 nmol/L)Jo/N4= Ifi 75 I L1585 33
W, BAWEHABRELNERE, HEECOHF
Frp2s eCHiFR24 he EEFEHE, RIERE
WA B 2H 40 TNPY K %2 FINPY . orexin
mRNARFIRK M

NPY & ik K- ) 2 NPY Jik 2 ik 7K S H
NPY (Mouse)-Elisais 71| & (At 52 5 ORI (o ¥ &
fiforexin A /)N florexin AFHRIPEIK91.0%), F=H%
Fie R & 10 W A5 O i AR A o it 4k LA B4
IR PERE O R BRIE 099, A MHERERKT
0.92, f—HLUME M B AT 3P AT i 5
RRER3INEE, A5 1 ODE AL A b i
4, THES RSP NPY R R

qPCR#&MINPY #=orexin mRNA & X 4, 55
RIFE T ik 41 2042 BUB RNAKS INPY Florexin
mRNAM R IEK B . M A S0 50 =5 o R 1 3
12 1 T B orexin) ¥ 51 FI M NCBIZR A5 (1 2 1 5 5
fINPY(GenBank/¥ %5 : XM_008331274)Y
cDNAJFH 43T X 2 w519, LLI8S NS
Bt E R TIH 18S-FAI18S-R, & HPCRG| ¥ FF3
JUE 3

£1 $BEHIHEEMINFT

Tab.1 Primers sequences used for qPCR

ElEZEE S 175153 #E
primer primer sequences remarks
orexin A Real-time

orexin A-F AGGACTGCAAGGATGGACAC PCR

orexin A-R AGCACTCGGTCATACTGTTGG

NPY-F CCACAGACACACTTCCACAATC NPY Real-time PCR

NPY-R  GGCGACAGAGGATACAGGAG
18S-F GGTCTGTGATGCCCTTAGATGTC 18S Real-time PCR

18S-R AGTGGGGTTCAGCGGGTTAC

F| I Mastercycler ep realplex real-timePCRAY
(Eppendorf), ffi HSYBR Premix Ex TaqTM II
(TaKaRa)i{ | £, PCRIAZR20 uL: cDNARIHR2 uL,
10 pmol/LHY b . T if#514/450.8 uL, SYBR Premix

http://www.scxuebao.cn

ExTaqTM II 10 pLF1ddH,0 6.4 uL, M4,
orexin AfYJPCRJZ i 2514 : 95 °CHiAE 14305, 95°C
5s, 59°C 20 sH:40M G ; NPYRYPCRIZ L 2%
. 95 °CHIZEM30s, 95°C 5 s, 60 °C 20 sit
A0 E A

il A B 7 1 4 O AR AR R OC R B R HE AR
R(E)E N &M, HAEM AT T, 0.8<E<
1.2, HMZEARBIT 1%, 520 B bn i ph 2 2L
A& cDNAEAT 54546 B2 T B B 61> A 1 iy 128 47 1
fE . BT A A b N 26 0.99<77<0.999,
0.85<E<1.1.,

B —HGURE S ) AT AT 34T 52 5
W3, PCRIN 58 A5 W48 I fife i £ LA
EYHEE R, BRERAEE S AX M, L
18S NS, M2 M7 118 B B3 I B AH
X} ik g,

1.8 BEESH

S0 K 4 SR FHSPSS 1704 AT B & )5
Z4rHT(ANOVA), ¥ H 22 5 B 3 7K P=0.05,
M P<0.05Hf KR 2EF B E

2 4

2.1 ¥iBEHorexin A/pETI2aRIAE KE

2 55 H b £ 25 i) orexin ALK 7 3 L X,
W 2K W B orexin ARCEVIKE S L BELIAG I
R, W E Bhorexin ARLAK T B AT % 15 3
pET32a#k ik # K 115 2 # 4] % ik K orexin
A/pET32a(E 1 F1E12), H 4 kDK 3 i524.9 ku
MELE R, SR ACNS52, H232 A ERA
o K T 2H eIk AR L {1k B BL21(TransGen),
TiESRE.
22 EHRNEXBHESHRIE

5 41 F ki orexin A/PET32a%% b A KT
BL21#E 17155 %15, SDS-PAGEHLIK /R~, &
IPTGi75 5 i) 1 2H 1 75 24.9 kukh 04 S v 451
ANRES LA THEHAREEAERLESAM
[W), 385X St 75 S PTG T ik
BE SRk, 15 3 5 4Horexin AF IR ML &%
/32 °C. IPTG(0.5 mmol/L)i5 G 15556 h, 4
B IR A0 R 0 52.8%(RI3~15) .

2.3 orexin AE 2H % HHYWestern blotting3 i
% Fl Western blotting 6 8 135 753 %32 °CF
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500 bp
400 bp

200 bp
100 bp

- 138 bp

1 #iFFtHorexin A/pET32a8 EcoR 1 F
Xho 1 WG M LE R
M: DNA Marker; 1: orexin A/pET32a/ii iz F1 X U 7= 4

Fig. 1 Double digestion products identification of
orexin A/pET32a recombinant plasmid

M: DNA Marker; 1. double digestion products of orexin A/pET32a

recombinant plasmid with restriction enzymes EcoR [ /Xho 1

0.2 mmol/LIJIPTG% 56 hfiforexin A 21 1 43
AR, 25 IR, 7EPVDFRR L #124.9 ku
) — B3 (&l 6), BLIAH AR RILR HWER
REwi oxHishU R PR, AP, &
B 2 1 5 i orexin AT ZH 4K H F ik )

2.4 orexin AZAEHMAL

H232 °CF 1 mmol/L IPTG#%E 56 hifjorexin
AT FIRE, NiT-NTA¥MZ M3 i &
H JE1TSDS-PAGEH Wk Kl , 45 5 7w i 1
NI -NTAE A2 Mk ] st 8 20 8 1 06474 5000 4
Balifh, gifbiorexin AT 2H 2 1M X4 1 B i
1249 ku(E7), 5WHIKNHTFA

2.5 EEEANEVIEMEEN

ELISAK M 45 R R W], Bl 5 HM i orexin AT
HEE BN, SR T FRPEE R T
NPY k)R K2 EFHEH, Jf7E1000 nmol/L
I 3 3] 1 {8 (P<0.05)(&18).

qPCREGIN A5 R B 7x , Pl 45 orexin AT 2 2K [
WE RN, F EMNPY mRNAFY 3 ik 7K F 7+
=, M 100 nmol/LIF 4 i 3 I F+(P<0.05), £1000
nmol/LE 35 W A Ch X R 411045 DL 1) (P<0.05)
(E9FE 10),

biti & orexin AT 4 H IR B RGN, F Rk
orexin mRNAZ A /K F 8 & T B (P<0.05), 4
orexin A% [ ¥k BE 35 3 10 nmol/LIN K B 3] f /)
{E (P<0.05), H 100 nmol/Liorexin mRNA ) 3 i&
TP S T B 5 %) BR 20 1R 45 19 7K SF- (P>0.05) o

ATG AGC GAT AAA ATT ATT CAC CTG ACT GAC GAC AGT TTT GAC ACG GAT GTA CTC
AAA GCG GAC GGG GCG ATC CTC GTC GAT TTIC TGG GCA GAG TGG TGC GGT CCG TGC
AAA ATG ATC GCC CCG ATT CTG GAT GAA ATC GCT GAC GAA TAT CAG GGC AAA CTG
ACC GTT GCA AAA CTG AAC ATC GAT CAA AAC CCT GGC ACT GCG CCG AAA TAT GGC
ATC CGT GGT ATC CCG ACT CTG CTG CTG TTC AAA AAC GGT GAA GTIG GCG GCA ACC
AAA GTG GGT GCA CTG TCT AAA GGT CAG TTG AAA GAG TTC CTC GAC GCT AAC CTG

H H H H H

GCC GGT TCT GGT TCT GGC CAT ATG CAC CAT CAT CAT CAT CAT TCT TCT GGT CIG

GTG CCA CGC GGT TCT GGT ATG AAA GAA ACC GCT GCT GCT AAA TTC GAA CGC CAG

CAC ATG GAC AGC CCA GAT CTG GGT ACC GAC GAC GAC GAC AAG GCC ATG GCT GAT

ATC GGA TCC |GAA TT( AAC AGT ATG ACC GAG TGC TGC AGA CAA ACA TCT CGC TCC

EcoRI N S M

E ¢ ¢C R @ T S R S

TGC CGC CTC TAC ATC CTG CTG TGC CGC TCA GGC GGA AGC TTC GTG AGC GGA GCC

¢c R L Y I L L C

G G S F V S G A

CTG ACA GGC GAC GCC GCC GCT GGG ATC CTC ACT CTG TAA |CTC GAG|

L T GG D A A A G

L T L * Xhol

E 2 FiFEorexin ARKIKELHLFS
M52 0 ARG IS TATG: *RR & LB T TAA; XUT RIZHE 5 A 6xHis tags /7 HER R IR GV N VIBG AL RiEcoR T+ Xho 1: BT

RN 7r a2t 1 5 B orexin AR K

Fig.2 The matured peptide sequence of orexin A of C. semilaevis

The initiation codon (ATG) is shaded, the stop codon(TAA) is marked by asterisk, the 6xHis tag is double underlined, the endonuclease EcoR 1 and

Xho 1 are boxed and the mature peptide is single underlined

http://www.scxuebao.cn
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70 ku
60 ku

50 ku

40ku |

30 ku

25 ku

20 ku

B3 FEETEXEE T Borexin ARAEARIENE M
M: & [ Marker; NC: 37 °CfF F 1.0 mmol/LEJIPTGHE 56 hift) Xt I8 1 (45 #pET-32a)fi ki ); 1~9: 37 °C&{F F 1.0 mmol/LKJIPTG% F 0.
1. 2+ 3. 4. 5. 6. 7HI8 hifjorexin AT LK A (FikFriEEAEA)

Fig.3 Effects of induction time on production of C. semilaevis recombinant orexin A protein

M. protein weight marker, NC: control at 37 °C post 6 hours of induction with 1.0 mmol/L IPTG, 1-9. recombinant orexin A at 37

°C post 0, 1,2, 3,4, 5,6, 7 and 8 hours of induction with 1.0 mmol/L IPTG (the arrow indicates recombinant orexin A protein)

M NC 1 2 3 4 5

70 ku
60 ku

50 ku
40 ku

30 ku
25ku

20 ku

15 ku

El4 BEXNFBESorexin AFREARIENZIN
M: Z& [ Marker; NC: %5 6hfIxT B (B TR 1~5: 22, 27, 32, 378142 °Ci% 56 h(IPGT¥K /¥ 29 1.0 mmol/L)f orexin A 41 5 A (7
SkoREAEA)

Fig. 4 Effects of temperature on production of C. semilaevis recombinant orexin A protein

M. protein weight marker, NC: control at 37 °C post 6 hours of induction with 1.0 mmol/L IPTG, 1-5. recombinant orexin A
protein expression at 22, 27, 32, 37 and 42 °C post 6 hours of induction with 1.0 mmol/L IPTG (the arrow indicates recombinant

orexin A protein)

http://www.scxuebao.cn
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M 1 2 3 4 5 6 7

50ku

40ku |
30ku |

-

E 5 IPGTKE %tz

238 & i5orexin AZ A E H FIEHIE

M: & FMarker; 1~7:32°C%fF F0. 0.1, 0.25. 0.5. 0.75. 1.0, 2.0 mmol/LIJIPTGi% 56 hifjorexin AT 2 & [ (% n HAEK )

Fig. 5 Effects of IPTG concentrations on production of C. semilaevis recombinant orexin A protein

M: protein weight marker, 1-7: recombinant orexin A protein at 32 °C post 6 hours of induction with 0, 0.1, 0.25, 0.5, 0.75, 1.0, 2.0

mmol/L IPTG (the arrow indicates recombinant orexin A protein)

70 ku
55 ku
40 ku

35ku

25 ku

15 ku

R 2 RTHE
N

10 ku

E 6 FiFEtHorexin AFHERAN
Western blotting#& il

M: & Marker; NC: 32 °CZ '~ 1 mmol/LIJIPTG 6 hifj Xy
8 (% #pET-32af ki ); 1: 32 °C% A F 1 mmol/LIIPTG 6
hi¥) 5 4H orexin ARIE B (F7 kR A E M)

Fig. 6 Western blotting analysis of

C. semilaevis recombinant orexin A protein

M: Marker, NC: control at 32 °C post 6 hours of induction with 1
mmol/L IPTG, 1: recombinant orexin A protein at 32 °C post 6 hours of
induction with Immol/L IPT (the arrow indicates recombinant orexin A

protein)

3 W

ARSI B R SR T U Borexin ALK
RSN R R A RS, P fie T EALEY
1EPE M orexin AR B 1. CAMITIESE, orexin
AXT TR R R B AW RAER, JF H AT
KA BA — g REER, HI, orexin
AL AR I ARAS X T2 1 A AR K
Pl S HAR T A = E L,

Y& H A Hishr 25 9 pET32a#8 A AE hy 2K ¥ 75
fifjorexin A E 4 TR EAR, KK Iy (8 B4 K
F1 AN -NTA ¥ FilJZ A7 4l fk I Western blotting 46
Uk, Jf H & A i Uk S8 H A R e 4 2 R
KR A0t B bR A )T P AR s U ot
Hb, pETHARBIA N E BT KA MR IL EAH R
HA R KRG, HIEMFRBKFHRA, FlT 5L
BH MR 0 AR . AR R K AT R
JE M R B AR PET-32a R M T 41 i ki, &
IPTGIE AR It 16, AN [) Ik B2 B (1) 35 S 445 21
Brn, 32°CESEERGIE, | mmol/L IPTG
FohRFEEK, FERERGETHWERN
Rk EHAEA S &, BHARKE . 5
SR BE L 5 R ] S R v B A D R A s

http://www.scxuebao.cn
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50 ku
40 ku

30 ku

25 ku — R i —  —

20 ku i

15 ku

10 ku -

7 FBEtHorexin AEEEAANL
M: % P Marker; 1: pET32a%¥#K; 2: orexin AT 412 (M S WM R UTIE; 3: orexin AF AL A S WIS LB 4~6: Ni¥"BF

A4k B Al Ak 5 & F (7 Sk J6 1 N orexin A A & )

Fig. 7 Purification of C. semilaevis recombinant orexin A protein

M: Marker, 1. control at 32 °C post 6 hours of induction with 1.0 mmol/L IPTG, 2. inclusion bodies after ultrasonic disruption; 3.

supernatant after ultrasonic disruption; 4—6: protein after Ni2" affinity chromatography column purification (the arrow indicates recombinant

orexin A protein)

1.5 7 b
a a e
~ a ——
é 1.0 1 - a T
o
E -y
£
Z 0.5
Z
0.0 T T T T T
0 1 10 100 1000

orexin A/(nmol/L)
8 TERBERPNPYRREKEESEENR
AR 7 B R 72 57t iR (P<0.05), R
Fig. 8 NPY levels in hypothalamus culture medium

Different letters mean significant differences (P<0.05), the same below

B 3E LAY TPTGHE FBE (1 mmol/L) &b 3 i 4% 1 {if
FH0.1~1.0 mmol/L!"™; 556 hj5 & (1R iAw ik
B e, HONE SR (28 h) I A R Rk
i, BRI RE R PR D i A AR G O B A
[i) ZE < T3 0T SR A R A 7 A B Y ¥
KW FE B 0 J5 &30, WA 7% W orexin ATE
AE AT TAWE T mS e, TEEE L
TH 2N -NTAE FUZ AT, b5t 1 1 2L
ERE TG PERY, I, ALK PEpET32ak {4

http://www.scxuebao.cn

—_
W
I

relative expression of
NP Y mRNA
9 =

0 0 1 10 100 1000
orexin A/(nmol/L)
9 FBHtHorexin AEHEAN
T X NPY mRNAZR & H9 #2110
Fig. 9 Effects of C. semilaevis orexin A recombinant

protein on hypothalamus NPY mRNA levels

FIBL213 7K B Bk 1) 35 R G0 K 1T orexin A {4
ShEH RIS, WA TR T, A il
K15 orexin AT E .

PTAE R R B, orexing 35 2 A H £
BEN, W DM (Danio rerio)% i KMV G
AEAS 155 T [ /il orexin mRNAZK V- 14 fil. 25 34 i
4 03 S orexin/m AT W] b (R S ER 1P, X4y
WHER KL, orexin 5L FENPY | A KR Bk
ik (ghrelin), CARTJK(cocaineand amphetamine
regulated transcript, 52 A < KRN 22 A B 3 5 19
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—
W
Il

10 —

()]
L

relative expression of
orexin mRNA
o

0 0 1 10 100 1000
orexin A/(nmol/L)
10 ¥ B3 EtEEHorexin ABHERXS
T~ % orexin mRNAZR 3% B 52 M
Fig. 10 Effects of C. semilaevis orexin A recombinant

protein on hypothalamus orexin mRNA levels

B SR 7 ) )RV 2R AE N 0 A B R 4 I T AR A
HMIEAE . Worexin AFINPYZE %k 18 I 77 7E
PRFIVE TR, i 5 orexin AFINPY (14 52 50 41
e M WS T MR SINPY A, JF B
orexin AJ5 T i NPYHE PR (1) &5 25 AH W 3 fint!
RIS, X R ER, AEMENLET
NPY IE: S orexinBL ML 1K , H5 {2 H 55 NPY fie 2 4%
B RYVE P, R SEE0 i N b i S A ik
M T orexin AT A FI Y AEYTEYE, EE R
R K Borexin AFRHEH, G5HR LW
orexin ATE ZH &5 A% v I orexin mRNAZEIA 52
AK, Morexin AZE H MK JE N 1~10 nmol/LEF 21
Tl H B orexin mRNAR) KL, {HYorexin ATE K
F£ 35100 nmol/LLA LR, N e fifforexin mRNAFR iA
THEr, F AR RS i orexin AT & 1T E S A
HorexinEH TR B FEIL, T T EK
NPY mRNAFRIE, W ffiorexin AZE ¥ i Ay 34
i b 2 R, RN Bahorexin AT AR
HA DR S NPYRER Y 2 E Rk, R, 45
B /8 YBorexin AEHEHKEXF 100
nmol/LJ5, #MJilorexin AR EHGI & Tl
iy T Fe g NPYFlorexindE M [F) 20 LRk, KB
FORT A S0 B 1 AR AR G DG R A I Y 3R
ik, HEERWEEGSERAEFTHE LM
W J34h, BRI E 45 Rl R W Bl % orexin AR
P EE R3S I, 95 3 W NPY K1) 26 35 /K P22 i
Thw, FFFE1000 nmol/Lint 35 # Wl , 321 S
orexin AZE I T N B Jil 43 WANPY BK i 385
ANPY JERAKCE () L0 F 36 L8Rk, Al fg
orexin A% NPYHE [H 5 JIK 2 1k 19 15 5 1 #% 77 1
ZH0 /R T AR . X g5 AR IE

WY, AHEFIE A% R IR R GRS RS B i
#orexin AT ZH R IK L BA W] W B A W0k

A S5 R A% 2R 38 R G 3R T alifk i H.
LA A% PRI 2 i Borexin AFRAL R M, 1
JIE T orexin ATE 2078 M ] A #0835 N B4 orexindt:
K. NPYZED 5k RIA . IR RB R G AL
M A B A S e, Dhe Lol g
S —E W B G o TR B AR R I8 R uE L B AT
WL RIB RGN REL T . I, FEA L5 25
WA EEAE -, JF)JRorexin A EH R AIIG, M
T A H 4R A5 ) &5 1 1 il 45 1 orexin AR EE 11,
AT A A N T A 7 1 e £ 5 DR T 5
P PEIRIE SCHERIR SRR
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Prokaryotic expression and bioactivity analysis of
orexin A from Cynoglossus semilaevis

LIBin'?, XU Yongjiang', LIU Xuezhou”’, SHIBao', WANG Bin', ZHU Xuewu'’

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to investigate the underlying mechanisms for food intake regulation of Cynoglossus semilaevis,
one of the key feeding factors-orexin A-was produced in vitro in prokaryotic expression system and its possible
role in feed intake regulation was explored using in vitro incubation method of hypothalamus gland. The matured
peptide fragment of orexin A was amplified and subcloned into the prokaryotic expression vector-pET32a to
successfully construct orexin A/pET32a recombinant plasmid which was highly expressed in E.coli BL21 after
being induced by IPTG with special fusion polypeptides containing His6 at their N-terminus. The orexin A fusion
protein was mainly expressed in supernatant liquid with molecular weight of 24.9 kDa, and the fusion protein
products maximally accounted for 52.8 % of the whole bacterial protein post 6h induction with 1 mmol/L IPTG at
32 °C. Western blotting analysis indicated fusion protein had the antigenicity to His6 antibody. Supernatant after
crushing, was purified using Ni*’-NTA affinity chromatography, then the purified protein with molecular weight of
24.9 kDa was obtained. Incubating hypothalamus with recombinant expression orexin A of Cynoglossus semilaevis
indicates that orexin A can significantly influence expression of NPY mRNA, orexin A mRNA and secretion of
NPY peptide in hypothalamus. Therefore, the obtained recombinant orexin A protein has biological activity in the
present study. The present results would be helpful for better understanding the roles of orexin A in feeding
regulation and development of high-efficient feeding promotion additives for aquaculture of Cynoglossus
semilaevis.
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