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AER",

mE: REFFESHEEZREUEMCH) M DNAJF 7 1T 4 7 0 51 4 3 5 & 3K A
B, AH R M &L RAEpET-32am sh M2 T £ 4AMCHI/pET32afi k., # b KA &
BL21(DE3)j5 ZIPTGH & 7 AN 46N ARWEAE H. FHEFEMCHIZE LK A
K/NHA29.9ku, 32°C4 4 T LLO.2 mmol/L IPTG S6hit HW E Ak K EHZE, S @A
& B #49.8%. Western blotting % ¥ F 7 & B, MCHI1 & 41 & & 7 # 6xHisHi 14 45 = % 17
Blo ANI-NTARfodkdif, THBBHAEWMCHIZEAE 8. XRAZRBERBET %
MK & G 7EE, MCHIE 4 %& A ¥ A U0 # = 91 ] £ AMCHMMSH ik 8 2~ 3%, MCHfik &
T LA E TR, ££100 nmol/Lik 2|4, MSHAK AT B ¥ 7% . M &P FEMCHIZ 4
EAWE A, EAMCHIftMCH2 mRNAK £ 42 I % L7t E TR E &%, POMC-
af1PACAP mRNAK K 4 2 99 & T #4 %, fPOMC-b. MCHRI. MCHR2. MITF3 7
BAELZM, RARFUF R ESMCHIZAE G ARV ERGZ oW ER KA EHE

o AHTIE R A BT R E IR R G 28 7 R A A R R SRR 5 BRI
KU FRES, BEFREWS;, FkE; £HFK

hESHES: Q785 S917.4

fEf 2R, MCHERW)ZE N — AR AR

A FH KL N KRR W €71 (Oncorhynchus keta)™ 4y
BME ok ry R BT ISR (B R AR T
MCH /Y 3 %2 J) fig /2 30 il 6 5 24 55 iz ik 8 Ak
R, SO RALEBNE AR . b EMCHA 3
AJ 4 2% B E (Verasper moseri) A HRAN J ik BA AL 7
FER e, A H MCH mRNAR) 3R ik K F
m, RUISNEMCHEA B W iy B AL S 7R
AR ST R B, 78 B BE ) B (Platichthys stellatus)
X 5 il o AR, TG R A
R B I MCHI . MCH2 mRNAZK -4 % =
TR 2R R B AR, 53 A B SR S,
MCH )Yy Be 2 3 il JC R ) S8 46™, 8 25 He ik i
€028 B ] A I 3 MCH 236 35 & i 35 ™, 3%
W MCHIFIMCH2¥Z: 5 1 S 2 T IR0 8 Ak

Wi HHE: 2015-11-27  {&EIBHA: 2016-05-10
BR[OS LR AR R I H (CARS-50)
BIEEE: W%, E-mail: liuxz@ysfri.ac.cn

MHERFRERD: A

] 4 I 4 e R

¥ 5 85 (Cynoglossus semilaevis) t:—Fi Bz i
P R MR 2 2, Te R BT A 4 At
EREGFBERN = KRESFFRMEMEZ —, W
S T [ B BRI At A U g DGR
AR BAESE TR UG T s 2 i Y,
T RECEE S SR AR R R, H
S, BEE SRR A, SR AE T T IR
R B AR R R R H 25 0™ 5, iR TR O i 28 Ak
WG RE W T AT A, B I 1 R R
B M AR 2 e R ) A0 2 — o A S & R
W5 O R SE R TR R B MCHEE R, 52 L
TRIRHT, IFAERCIERE [, ST TR
AL P F-MCHUSC SR 19 J5 A R TAH AR, 52
BT MCHI 4 8 RS s s kak, I,
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PR BRI & 77 1 0 A 1 E 4 R i BRMCHI
AR E LU AIF S A 5~ e G R
0 P ) A 0 ) 50 B (A R At SR

R R SRS RES

1.1 L&

ST FH A ¥V PH T R K A RR
oNFE, 3K B (2K 25~30 ecm, KR
350~630 g) FIMS-222(300 mg/L)FREALFE , 133 HL
HAEEH TR AP RIRE % A-80°CIRAE, H
T ERNAHEBUFIMCH 1A I 7 B 2317

301 H B (KK 35~40 em . 1R &
550~650 g)HIMS-222(300 mg/L)FE AL FE , 33 B
MEARHN TLISW ARG R T TR E, W
TMCHI1H 4H & H P HE iy 2R E .

1.2 RNAIZEUFNcDNASE —EME X

F FHRNAiso Plus(TaKaRa)32& I (K S RNA,
A1 % B i 58 s v U A ) o i, T (A R
I % fL (Nanodrop ND2000)#; I & & . #] H
PrimeScript Ist Strand cDNA Synthesisid fl| &
(TaKaRa) [ ¥% 5% & . cDNASH — %

1.3 MCHI1/pET32aE H R R K2

MR 2 ¥ 5 I MCH1 ¢cDNAJY 51| (GenBank ¥
H15 . XP_008322511. 1)1 H A 8.2 MCH i 24 ik
FE B S5 F S, 5 BEpET-32a8k 4k 19 £ i 7
JUHED R S, YEBBam HIFN Hind AR K G4 57
ML IR Y.

MCHI-F:5-ATAGGATCCCTGCCCATGAT
GACCAAAGACG-3'

MCHI1-R:5'-ATAAAGCTTITACACCTC
CCAGCACGGC-3'

765 YIMCHI-FFAIMCHI-RF 55523 SMA T
Wl U047 j5 BamH 1 M Hind MO #EFRT), T T IF
SIPIMCH1-RI¥ 5% T fIn A 58 28 11 25 05 F TTA(BR
THIGARE) . MCH1SEK DL I {7 cDNA S A5 Al
HATPCRY 4, PCRAEMF: 94 °C 5SminEfE, 94°C
30s, 61°C30s, 72°C 50 s34 EH, FJ572°C
FEAH10 min, H45 1515 2 19 BRI 7 B 42 3
pEASY-T1 Simple#k fA& I, ik FH 4 i Bk 1 I
Vg AR T w1 T S6E

) JBRL /N #2857 £ (TaKaRa) #E BUMCH1/
pEASY-T150k:, HIBR Gl N VI BamH 1 FlHind

http://www.scxuebao.cn

I (TaKaRa)kf MCH1/pEASY-T 1 J5 7 Fl 55 1k 5 K
pET-32aXU Y], i FH T3 4 fff (TaKaRa)#f X
VI m H i i BOEH 2 pET-32a 1, 13 2|H A
JURIMC H1/pET32a, 1L ZE KW EDHSaH,
P PCREGIE 5 F )% .

1.4 FLHMCHI1/pET32afR k& XK FH & P iF

A4 0 R TE B 0 2H JBOR B Ak 3 R 8 TR pR
BL21(Invitrogen), PEHCPHMEREREREF T &
Amp(100 pg /mL)f 1 mL LB #5355, 37 °CHR %
B, R H R 2 1008 K853 F 0Dl
0.6~0.7, NN AIPTG(1 mmol/L)4k&E 15 3%, /3 IAE
WHE0. 1. 2. 3. 4, 618 hitf 55 B2 mL & & ,
12 000 r/minE.0> 10 mini£E R 1Ak, PBSYERIFHE
BHE K, SDS-PAGE(15%74) B K& ) H Jk A6 i
SigmaScan pro SHK {443 #1 H FI R Ik %

BRI BIAE22 . 27 . 32 . 37 Fl42 °C4%
A FIPTG(1 mmol/L)i%E 56 hIUAE #E17SDS-
PAGEHLUK 738, WSS AR B T A 4k s
KiEMES.

WMWAE32 °CHRM T H IR 2 0Dg H N
0.6~0.7mf, fIn AIPTGHE H M £ 435 0. 0.1,
0.2, 0.5, 1.0712.0 mmol/Li/5 56 hHUFE #4TSDS-
PAGEHLIK M #T, WFFEAS R IPTGHE B % 5 40 2% Ak
EHRIRFEREN.

1.5 EEMCHI1ZE Hwestern blottingli JiE

W 52355 56 hi) F 4 MCH 1 1K 1T 1 42 SDS-
PAGEHLIK )G, AT HFEEHEAEE R
PVDFJE | Jf 5% BSAE M, DL B3t 6xHis
Monoclonal Antibody & —#T . HRPHRIC I LT
INRIgGHhH =P, 4°CT—hWE IR, BEE
I T P05 1h, {#FHHRP-DAB & (3% 77 (Solarbio)
AT B A,

16 EFHEMCHIZBM S BEMLL

Y MCH1 18 Fh 4% 18 1% #1500 mL LBR;
FIEP(EA 100 pg/mL R H), 32°CHKMHTF
IPTG(0.2 mmol/L)if5 FH AL H 6 h/m, 4°C. 12000
r/min 5.0 10 minfC8E F IR, B AN A LS & %
W (20 mmol/L Na;PO,, 0.5 mol/L NaCl, 20
mmol/L PRI¥)1S mLE B K, 7E-80 °CHKM T
G VRARGEW 3 UK, VKA HEAT 75 R 4 (800 W),
S5siEA, SslEBg, B 30 minZkEh . BEERE A
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4°C. 12000 r/min #5.0>10 min & V5, &5
JHO.8F10.45 pm i fLUE RS U, SR 5 Ni*'-NTA:
FUZHTHE(GE) T B dlifb il A & . A 10 kul I8
& (Millipore)#F 178 I8 e 45 , SDS-PAGEH Jk £
W, —80 *CHMIR VKA IRAE . FIHIBCAE I E &
77 & (Thermo) & W 464k J5 1) 5 241 8 MR
0.22 it 318 o5 7 4% HH o

1.7 ELEMCHIZEBEYEMEREN

BB H 7k PAL1SH: 77 el Ve iRk 4l
g1, SRIGH A FEARAL B T 5 10%/ 04 1L 1)
LIS R h i 926 h, ZJG7E & A AR ik B
MCHIEHEH @O, 1. 10, 100F11 000 nmol/L)Y
To/NA MG MLISIE SR T E , 7ECO, 40 il 35
F% %6 (Heal Force)125 °CH; 5524 h, H 437
1T, REFRES da WA 20 5 i M a4 4

BAE KR FIH fa B RIRGE R
(MCH)ELISAR A & . i 2 2 40 i fll 3 &%
(MSH)ELIS AR 7] & (At 5% 2 5 18 7 ) kG 0 995 75 T
FHMCHFIMSHJK & ¥ .

KA ERBE AR /N F0.1 ng/mL;
55 MR BUTE AN 5 H At v] I 45 R S A8
RN A MERIMAEAR N . MR AR S RGN
T15%. MCHFIMSHAR I i 2P 101 )3 55 T30 ok J3
FH I R EURMAE 4301 29 0.9985F10.9994

1.8 E=PCRSH

HR A A S 55 5 A4S 1 21 1 T 65 ) R B R I
(POMC-afIPOMC-b)"" | B4 5 LW R (MCH2),
AR R AE M EZ RKMCHRIHMCHR2) F1 M
NCBIF # ) pMCHI(GenBank/¥ 41 5 . XP_008322
S511.1) . 2 K JI iR BF Ak B§ 05 IK(PACAP)
(GenBankJ¥ 415 : FJ608666.1). /MR IE AH 56 55
K F(MITF)(GenBank/ T 415 : XM_008319185.1)
() cDNAJF 8 53 it e w519, Lh18S N Z ik
i+ #5149 18S-DF118S-DR, & #PCRFTH 455
WIFs &1,

F| FiMastercycler ep realplex real-timePCRAY
(Eppendorf), fi HHSYBR Premix Ex
TaqTM Il (TaKaRa)if | &, PCRIK FK20 pL:
cDNARAR2 pL, 10 pmol/LEY . RIS #4508 uL,
SYBR Premix ExTagTM 1 10 pLF1ddH,0 6.4 uL,
KW 4%, POMC-a, MCH2, MCHRI1 .,
PACAPHYPCRI v 252 95 °CHAEPE30 s, 95°C

®1 FREBEEAXEREERNFMASIYNF
Tab.1 Primer sequences for qPCR detection of

hypermelanosis related genes

CIE /B S1FF(5'-3") a3l
primer primer sequence usage
TACATGGGAGCAGA  POMC-a Real-
POMC-a-DF AngG(j%G GCGGC tize Pcctrl{ -
AGCCACCAATAGCCA
romee (T:ég:gTGTGTTCGTC POMC-b Real
_b Real-
POMC-b-DF TC(}}I(":(;J}TC CGTCTOAG time PCR )
AGCGTTTGGTCT
oM g?((}}égTCCGTCACTG MCHI Real-ti
MCHI-DF CTATC PCR e
TGTCGTCGTCTTT
e T(C(}}}(\:ESGCGZ CCG G(/i CH2 Real
Al T TTCGTT MCH?2 Real-time
e %%’?SCGTCGTCTGCT per
MCH2-DR CTGTA
AAT TTCGA MCHRI Real-
MCHR1-DR ACAC TACAT 1
GTGCATGATGTGGCT  MCHR2 Real-
ST 0 S
PACAP-DF XET](;TT TGA i/C\R P Real-time
CACTCCTTTCCTGGC
e X(C}?éﬁgCATTAGCATC MITF Real-ti
al-tim
MITE-DE gTTAGC PCR ) ’
MITE-DR TggiACGGACACGGC
18S.DF GGTCTGTGATGCCCT  18S Real-time
ngéé%E%TCAGCGG per
185-DR GTTAC

5s, 58°C20s, #4011§¥; POMC-b, MCHI .
MCHR2. MITFHYPCRIZ N 5541 : 95 °CHAEE30 s,
95°C5s, 60°C20s, FH40MER,

JE 5 PCRY™ % A 4f b o il 2 19 40 OC R 2K
()Y 38 SR (BB E R A5 o SE I E B b U
it £k LA e AR cDNA AT S8 6 B i B 1 61 s o i
AT HIAE o B AT 2 DA A 1 1 260.99<2<0.999 ,
0.85<E<I.1,

B — A ZURE S B S T A T 3 AT S 5
W3AH L, PCRIN 58 e W5 I fife it £k LA
EP R, BRI ES A, LI18SH
W2, FIH2 22 a8 H A Y A X &

PEN - s

1.9 HIEGIH S

SR R I SPSS(17.0/R )58 i, W=
23R 7KV N 3 R G 22 58 7K OF- 43 S iR AT I R
%y B (One-Way ANOVA), i%E 2 5 0 FH MK

http://www.scxuebao.cn
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- “0E

F-P=0.05, 4P<0.050) Fn 2% 52
gh

2.1 MCH1/pET32aE A FE R
¥ 1E 5 5 B A MCH 1A 310 4 AL 31 i %

2

FIK R pET-32atl, HF EHFEKMCHL/ 2000 bp
pET32a, ¥ALFIRWHAFEBL21Y, 1535 il 1000 bp
KANAAFF I RE S 450 (1), B PCRAS I B K 750 bp
HE R 4 1100 bp. 2000p

W e 25 R WoR, 4 PR MCH/pET32aty 250 bp
ALY . MCH1/pET32a 41 Ji ki (B 2) 76 K T 100 bp

HHBEIREE2IS N BN EHEN, 0T
B oH29.9 ku, %5 N5.24, HAE AN S
A 6xHishr s, 7% FIE 1 4lifk

2.2 EHRAAEKBTEBL2I(DE3)FRIRIE

W 5 2H BRI MCH 1/pET-32a%% 4k A K A1 5
BL21(DE3)# 1715 % ik, SDS-PAGEHLJK i
N, ZIPTGIE S MMCHI H 4 76 7E25~30 ku i 31

ATG
GAC
CCG
ATC
CTG
AAA

AGC
GGG
ATT
GAT
TTC
GAG

GAT
GCG
CTG
CAA
AAA
TTC

AAA
ATC
GAT
AAC
AAC
CTC

ATT
CTC
GAA
CCT
GGT
GAC

ATT
GTC
ATC
GGC
GAA
GCT

CAC
GAT
GCT
ACT
GTG
AAC

CTG
TTC
GAC
GCG
GCG
CTG

ACT
TGG
GAA
CCG
GCA
GCC

GAC
GCA
TAT
AAA
ACC
GGT
CAT CAT
H

TTC GAA

TCT TCT GGT CTG GTIG CCA CGC GGT

==

CGC

ATC |5GA TCC| CTG CCC ATG ATG ACC
BamHI L P M M T

CAG CAC ATG GAC AGC CCA GAT

GCT GAT

1 FEAEEMCHIEARAEBL2MERPCREE
M.Marker, R[A; 1|.MCHIEHRIAR; 2.7 HHEEHFRPET-32a)
Fig.1 PCR verification of MCH1/pET-32a
recombinant plasmid in E.coli BL21 cells

M.DNA Marker, the same below; 1.E.coli BL21 containing MCH1/pET-
32a recombinant plasmid, 2.control E.coli BL21 containing pET-32a

GAC
GAG
CAG
TAT
AAA
TCT

AGT
TGG
GGC
GGC
GTG
GGT

TTT
TGC
AAA
ATC
GGT
TCT

GAC
GGT
CTG
CGT
GCA
GGC

ACG
CCG
ACC
GGT
CTG
CAT

GAT
TGC
GTT
ATC
TCT
ATG

GTA CTC
AAA ATG
GCA AAA
CCG ACT

AAA GCG
ATC GCC
CTG AAC
CTG CTG
AAA GGT CAG TTG
CAC CAT CAT CAT
H H

H H
TCT GGT ATG AAA GAA ACC GCT GCT GCT AAA

CTG GGT ACC GAC GAC GAC GAC AAG GCC ATG

AAA GAC GAC GAC AAC GCG TTA GAC CAG GAG
K D D D N A L D @ E

ACA TTT GCT TCG CTG CTG AGC GAT AAG GCG ACG GAA AAT GGC CTA GCT GAT GGA GAT CTG GGC
T F A S L L § DK A T E N GGL A D G DL G
GCA GAC CTG AAG GCG AGA GGC TCC AAG ATC ATC GTC GTG GCC AGC CCA AAC CTT TTG AGG GAC
A D L K A R 6 5§85 K I I vV VvV A S P N L L R D
CTG CGG GTG CTG AAC GGT GGG ATG TCA CTG TAC AAG AGA CGA GCG GAC AAC CAG GTC TCC ACC
L R VL N 66 GG M S5 L Y K R R A D N @ V §T
GCT TCC GAC ACC AAC CAG GAC ATG GAC ATC CCC ATC CTG AGG AGG GAC AAC ATG AGG TGC ATG
A S DT N @ D MD I P I L RR D N ME C M
GTG GGA CGA GTC TAC AGG CCG TGC TGG GAG GTG TAA JAG CTT
v G R Vv ¥ R P C W E V % Hind III

B2 FBFEEMCHIEZEHRRLRKFT
B 43 i

Fig.2 The matured peptide sequence of MCH1 of C. semilaevis

HHLFATG, *RRKIELFTAA, WKL 5 N6xHis tag, 7 HEF 7 IR & 4 4 D) B A7 2 BamH 1 « Hind 111

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

Hind III are boxed

http://www.scxuebao.cn
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RS M4, MCHIE 414 11 K/hR29.9 ku,
SigmaScan pro SH 3 Hr s, AREIE S AT
O R A S B3 S N I B U DN 7 5 A N 1IN
U5 S IR B FIIPT G W S5 dl, 15 3 &
2H F2 3K 1 B 458 K132 °C . IPTG(0.2 mmol/L)if
FHiFRe h, AR RERE HAESEDWN
49.8%([E13~FE15).

2.3 MCHI1E4H % B fwestern blottinglt iiF
K H western blotting 5 2 E[J 3 J5 ¥ X} 32 °CR

ku

50
40

30

20
15

10

3 RENFBEHELEMCHIZEBRIENFI
1. 5 6 hif) 0 I (2 BpET-32a ki ); 2~6.22. 27, 32, 37. 42
‘C % 56 h(IPGTH J¥ 1.0 mmol/L)i) F 41 MCH 118 1 & [ (i 3k
299 kuBL )

Fig.3 Effects of temperature on production of
C. semilaevis recombinant MCHI1 protein
1. control at 37 °C post 6 hours of induction with 1.0 mmol/L IPTG, 2-6.
recombinant MCH1 at 22, 27, 32, 37 and 42 ‘C post 6 hours of induction
with 1.0 mmol/L IPTG (the arrow indicates recombinant MCH1 protein)

M 1 2 3 4 5 6 7

ku

50
40
30
20
15
10

B4 FSEEXFEEIEEEAMCHIERRIEHFNT
1.32 °C 444~ 1.0 mmol/LI IPTG% 5 6 hi X} 8 1% (% 4k pET-32a/%

Hi)s 2~7.32 C 44 T 1.0 mmol/LEJIPTGE S 1. 2. 3. 4. 6. 8
hif) A MCH1 K 1A 186 & [ (§ 3k T 8 929.9 kuf 4155 ()

Fig. 4 Effects of induction time on production of

C. semilaevis recombinant MCH]1 protein
1. control at 27 °C post 6 hours of induction with 1.0 mmol/L IPTG, 2-7.
recombinant MCHI1 at 32 C post 1, 2, 3, 4, 6, 8 hours of induction with
1.0 mmol/L IPTG (the arrow indicates recombinant MCH1 protein)

0.2 mmol/LIYIPTGi% S 6 hiy MCH 1 5 4H 15 43 1 3
TR, 455 B /RMCH1H 41 7E PVDFAE |
B129.9 kult) B — N (&1 6), Uil RIAMH

5 IPTGREXHEEEHEEAMCHIZERRIANZMN
1.5 56 hit) 4f JR 18 (25 8 pET-32a)fi fir); 2~7.32 C%fF F0. 0.1,
0.2. 0.5. 1.0, 2.0 mmol/LKJIPTGY 56 hif) EAMCH1 % ik i &
1 (77 3k T ¥ 929.9 ks 41 & 1)

Fig. 5 Effects of IPTG concentrations on production of
C. semilaevis recombinant MCH1 protein

1.control at 32 “C post 6 hours of induction with 1.0 mmol/L IPTG, 2-7.
recombinant MCH1 at 32 °C post 6 hours of induction with0, 0.1, 0.2,
0.5, 1.0, 2.0 mmol/L IPTG (the arrow indicates recombinant MCH1

protein)

M 1 2

ku
70

55
40

35

20

15
10

B 6 HiBHEFEHEMCHIZEHRRwestern blottingt&ill
1.32 C %4 F0.2 mmol/LIIIPTG 36 s X [l 1 (%% #pET-32a )
Hi); 2.32 °C 4 T 0.2 mmol/LIIPTGH F 6 hift) H 4L MCH1 2 34 1

Fig. 6 Western-blotting analysis of
C. semilaevis recombinant MCH]1 protein

1. control at 32 °C post 6 hours of induction with 0.2 mmol/L IPTG, 2.
recombinant MCHI1 protein at 32 ‘C post 6 hours of induction with 0.2
mmol/L IPTG

http://www.scxuebao.cn
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8 H BB o HishUIRRE SR IU5, BAT i
PE, RN SIMCH 1 41 8 Rk

2.4 MCHI1/pET32aEHREHR 4L

H(32 °CF LL0.2 mmol/LIYIPTG%E 6 hif) #
HMCHIFKILH , ZNi*-NTAFERZEN A5 .
difk HEH, SR04 /EMCHIHE 4 & [ AT
Oy TR 24 0929.9 ku(E7), 5K/
BCA & £ 1 ¥ B 24 600 pg/mL.

M 1 2

ku
50

30

25

20 -

- -

15

10—

E7 ¥BHRB\EEMCHIZHWE L
1.pET32a% #; 2.32 C %/ 0.2 mmol/L IPTG#% 56 hif) 41
MCHI1E A £ IE ;s 3.Ni*-NTASL K264 J5 & A3 (F 2k 829.9
kuf 41 & [9)

Fig. 7 Purification of C. semilaevis
recombinant MCHI1 protein

1.pET32a; 2. recombinant MCH1 protein at 32 'C post 6 hours of
induction with 0.2 mmol/L IPTG; 3. protein after Ni**-NTA affinity
chromatography column purification (the arrow indicates recombinant
MCHI1 protein)

2.5 EEEAMNEYIEMEEN

WA KT EATA Bt AMFEMCH 1 # 41
BB 3G, % F W P MCHAK & &2 s 7t
/&, TE£100 nmol/Lik |4 {H (P<0.05), TMi7E1000
nmol/LH] i [ (P<0.05); MSHJIK & 7E 100 nmol/L
AT 4 3 184 0 (P<0.05), I 7E 1000 nmol/Lik %]
& E (P<0.05)(A8),

AR R AT Bt %5 SN JRMCH 1 #2055
WERE R RSN, BRI F R TP MCH]1 mRNAZR A
TKEAWTF R, 7E10 nmol/Lik F] 14 {f (P<0.05),
ZJ5 1 3 AR (P<0.05) - 22 W7 1k 1) 5 X% B 2H [m] 45

http://www.scxuebao.cn

MCH/(ng/mL)
s o 3

(W)}
1

=]
1

0 1 10 100 1000
MCH1/(nmol/L)

N W
(=) [}
L 1

MSH/(ng/mL)
W
S 3

10+

0 1 10 100 1000
MCH1/(nmol/L)
8 FFWFRPMCH, MSHAAKFRZEL
SRR T Z T, AN T RHRR B 3E 1E %E R (P<0.05)
Fig. 8 MCH, MSH hormone levels in

tissue culture medium

Bars with different letters differed with statistical significance at P<0.05,
calculated by One-Way ANOVA

K (P>0.05); MCH2 mRNAZEKFE7E100
nmol/LET i 35 T 55 ik 2 W (P<0.05), 17 HAl
B A N MCH23% 35 5 % IR A — 2,

B SMEMCHI L 2H 8 IR BE RIS, POMC-a
mRNAZ A KOV 5B 3 T M 34(P<0.05); M
POMC-b mRNAZR K K- I A B A 224 (P>0.05)
HMIEMCH 1 2 2 [ 6 FE R MCHR1FIMCHR2 mRNA
Tk KBS AR WA W (P>0.05), FE{kPACAP
mRNAZFR 5 K- Bifi % SR JEMCH 1 5 41 8 R B 1Y
40 8.3 F B (P<0.05); MITF mRNAZE A /K- bifi
FAMEMCH L H 20 85 11k BE (0 388 fin S A e 22 4k
(P>0.05)(K19).

3 iR

AW e T 2P 1 5 SaMCH LRI B,
TSI T 2 W5 SEMCH LR 2R AE K AT 3 h
MR i, HRE TaifbMCHIEH E A,
FERAIE T DR AR 1 H A T TR R S W RN 3
Pk A BRI AR, KRR IMCH 1 S 41 2
BAAYEE, Wi v 85 00 AR 28 1k 1
PP L AP R AL T S8 R AR
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Relative expession
of MCH1 mRNA

MCH1 mRNA FIxt A 7

0 1 10 100 1000
MCH1/(nmol/L) Al

Relative expession
of POMC-a mRNA

POMC-a mRNA FX] ik &

0 1 10 100 1000
MCHI1/(nmol/L) B1

of MCHR1 mRNA

Relative expession
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Fig. 9 The relative expression levels of genes related with blind-side hypermelanosis in C. semilaevis

The relative expression levels of MCH1(A1), MCH2(A2), POMC-a(B1), POMC-b(B2), MCHRI(C1), MCHR2(C2), PACAP(D1), MITF(D2), bars
with different letters differed with statistical significance at P<0.05, calculated by One-Way ANOVA
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In vitro expression and bioactivity analysis of
melanin concentration hormone from Cynoglossus semilaevis

ZHU Xuewu"?, XU Yongjiang', LIU Xuezhou"’", SHIBao', WANG Bin', LI Bin"*

(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: The mature peptide domain of melanin concentration hormonel (MCH1) from Cynoglossus semilaevis
Giinther was amplified with specific primers based on their cDNA sequences from NCBI. Then the matured
peptide fragments were subcloned into the prokaryotic expression vector pET-32a to successfully construct
MCH1/pET-32a recombinant plasmid. The obtained recombinant MCH]1 protein expressed in form of inclusion
bodies with molecular weight of 29.9 ku and maximally accounted for 50% of the whole bacterial protein post 6-
hour induction with 0.2 mmol/L IPTG at 32 °C. Western blotting analysis indicated that the obtained recombinant
MCHLI protein had the antigenicity to His 6 antibody.The obtained target MCH1 protein was purified using Ni*'-
NTA affinity chromatography method. The bioactivity of obtained target MCH]1 protein was tested by the method
of in vitro incubation of pituitary gland. The results showed that MCH]1 recombinant protein can effectively
stimulate or inhibit the secretion of pituitary MCH and MSH peptides. Wherein, the MCH peptide level increased
with the MCH1 protein concentration and peaked at 100 nmol/L, however, it dramatically decreased at
1000nmol/L; the MSH peptide level showed a significant rise at 100nmol/L group, and peaked at 1000nmol/L of
MCHI1 protein. As for gene expression patterns, the MCHI and MCH2 mRNAs levels showed similar variation
trend, wherein MCHI mRNA showed upregulated expression with the recombinant MCHI1 protein increasing, and
peaked at 10 nmol/L group, and MCH2 mRNA levels peaked at 100 nmol/L group. The pituitary PACAP and
POMC-a mRNAs both exhibited down-regulated expression trends, and POMC-b, MCHRI, MCHR2, MITF
mRNAs expression levels were not significantly affected by exogenous recombinant MCHI. In summary, the
recombinant MCHI1 protein could adjust the physiological functions of pituitary hormone secretion and gene
expression. The present results could provide basic knowledge and technical support for development of high-

efficient and specific additives which could be applied to aquaculture of C. semilaevis.
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