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WE. IPTCHEREEE (Cirrhinus molitorella) A KB R F ( growth hormone, GH) K T M15 ( pQE30-
GH) BEHAFRFHEAERKMEEH, SDS-PAGE BRIk REM, 7£24.5 kDa bF 1 REARBHEAERKBELW,
SoBdt, ENMREERAEEENEASREREERER. UEERFENEASAKBEREO IR,
K FBCHE R T X R PG 2 K B RFT R T 2 ARk g, RERSE KBRS REIAR, & ELISA x4
BE I T BT BE A 12 800, PAZEHIN—IT, Western blotting A AKME] 10 ng WHTIR R ; I B 7R85 R4 SUHR L
VR PR IR R B — PP RE 5 M S VE R R/ R 21. 5 kDa (R 4k o BB IZIR B0 BT 1 & 1 S ik A K i
RETRETIRBARITREE
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Recombinant expression and antibody preparation
of mud carp growth hormone
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2. College of Aqua-life Science and Technology, Shanghai Fishery University, Shanghai 200090, China)

Abstratct; After inducement of IPTG, the recombinant protein of mud carp growth hormone (mcGH) was expressed in Escherichia co-
li. SDS-PAGE electrophoresis showed that there was a band of about 24. 5 kDa, which size was similar to the predicted mcGH. After
purification and renaturation, the recombiant mcGH was used as an antigen to inoculate the rabbit. The titer of the obtained antiserum
was determined to be 1 : 12 800 by indirect enzyme-linked immunosorbent assay ( ELISA). Immunochemistry analysis showed that the
antiserum could detect the antigen as low as 10 ng. Furthermore, western blotting analysis showed that 21. 5 kDa protein in mud carp
pituitary and serum could be detected using the primary antibody. These results showed that the polyclonal antiserum of rabbit anti-
mcGH was effective and highly specific.
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SRS, & n] DA SR a2 g
B, HAREExHEAGERAE S o GH ANMER U
E R EM ARMAERK L FMEEEERER, ™
HALME—Fh Al 3R, TERBERIEEM,
R RS 5R3E B BT, BERAR I % & BURR
e, TR E R . AR R Y . A
PR ARE RMERNREFENG, FEALEK
REMFENIE, P AN TREaRAERER, R
BEK = FREED 1 & AR BEEB AR

% ( Cirrhinus molitorella) FJE#EE H ( Cypri-
niformes) #%} (Cyprinidae) HHEH T FL (La-
beoninae) , J"{Z /A T H EAER LXK, AR EE A
AP A B R S IX T o R o [ A R X
HEYWKFEMFPZ—, B8 57K, TR
BEREAK R RNIS% AL, BAFER. K
9o 13 5 R P B A SR R A, L S T VR R £
AL, 2 ERAK I TR e B s s AR 2 —
ERESAKHEERE, BARMRIR, & BRiH 26k
L RRIRERZ —. SHAYEL, Aa%4
REEFERZ GHICF (JREBRFERET) KH
#, WATTREERBERREFENEAPITR, U
B9 N LIRS A KR T RIS . BATiX
% B TR T A KR DNA HFE R E
BT TEARK, DU S A MR I
WA AR KR B E R, U
BRPRIER . RBER WIS ERKRBE DK, B
I, ZMREEHARIE T8EARKBEED R
b, HE T RIUERA KR ZwESUE, FEXTHR
TR AR AT T 40 HT
L PRI
1.1 ##H

HATHE MIS (pQE30-GH) HEELKE
W, B2 KEA% (Orycolagus cuniculus) WiT
W BRI h.L, SEaRTMETL
WY, HHRPEEEE FF ORI B b F R E 6
ERHARAT, HRPFRICHFEDIR G T Am-
ersham /A #], DAB R385 & W B &R 1E -84
WIBARAR, HEms i,
L2 7i&
12,1 #SAKBERNEAME RS ULERAER

e BUEA 500 mL LB (100 wgemL ™" Amp Fi
25 pgmL™' Km) KFMEHPM, REFSKES
FRTT A 5% 45 s A KR oDNA (sl R E 4
RIXFWRRERIE MBI, 76 37CHIAWKEE
37 100 mmol -L " [ IPTG ¥ Wi {5 FHL ¥R BF 1 mmol -
L7250 rpm R % FFFESF S h, 4CHF. HiKZ
BEEWERE, 4°C, 8 000 rpm 2.0 20 min, B[
W BE B AL IR 2 TE1 (Tris-Cl 10 mmol -L™", pH
8.0, EDTA 1 mmol -L™"), TE2 [ 1% TritonX-100
(V/V), Tris-Cl 10 mmol -L™", pH 8.0, EDTA 1
mmol -L™'] HI TE3 (JRZE 2 mol-L™", Tris-Cl 10
mmol -1~} pHS8.0, EDTA 1 mm01°L_1) e, B
AR B ERAER, RAEBaREER
VRAEASMEW (JRZE 8 mol-L™", Tris-Cl 20 mmol -
L 'pH 8.0, 0.5 mol-L"'NaCl, 5 mmol-L™"imidaz-
ole, 1 mmol-L'2-mercaptoethanol) 1,

1.2.2 BEHEAMAL. BEMKSE 296
WAL BEARMERAER, 7£4°C, 8 000 rpm
B0 10 min J5, BB 0.2 pm K B8,
KRG EHEEBRHIBWEEK FF (REFHERK S
em, Hf21.6 cm) FEFEN. EHELA 20 mmol
L', 500 mmol -L ™" ik Pk K% ddH, O 34T ¥ Bt
Ve, FREE 1.5 mLemin~', FTUYREVEB I, ¥
WA J5 A k4T SDS-PAGE ¥, [RIEFHE4lifh )5
M AR B A E (JRE 8 mol-L™', Tris-Cl 20
mmol-L "'pH8.0, 0.5 mol-L 'NaCl) #&Z|1 mg-
mL AL BENS S, RABREHBRH Y
BEE. BARBEET, BRAEEQNETSEE
AR EER (FARABEHKO0. 1 mmol L™,
WJERIZA B H K 0.9 mmol -L~", Tris-Cl 20 mmol +
L™, pH8.0) H, 4CHiH SR, HIREWKEH 4
~2.5mol-L™", F#H 0.8 mol-L'BEREE, RE
£ ddH,0 (pH 8.0) &A1t 5 LABR KT 4 i) 25 1
Mo &G, MEMHEMEDHBIEER.OESIEK
2

1.2.3  $UIi i m 4 Yo vk 45 )5 ) E 4185 GH
VEHIR, RIS B 7 B BB P 22 K R
EHELRAFE IR, ¥ 1 mLAEES A (300 pg-500
pL ™ 4l fh vk 45 2 3 A 500 L Freund's 58 44/ 7))
FHZ R ES B RTFHE MR 5528 X¥ 1
mL #4 B (300 pg-500 L~ difk vk 45 & 15 #1 500
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pL Freund's A5 2fE5HK]) k& 1 K, 5 35
K, SHFKEUL, 37CHE2h, 4CHR, BELIK
£ o
1.2.4 ELISA4y#F  SRFHIA4E ELISA 4t I
EX Mo FpHO.6, 0.05 mol-L ™" fURKERELZ% Wi
Kok B A B A KRB N 20 pg-mL™', A
PEEE AR, 9L 100 pL, 4CapER. KHELL
HIA 100 pL 5% WBEAED A, 37CEHM 1 h 5, H
pH 7.4 ) PBST ¥k 3 K. ARJ5&EFLInA 200 ~
51 200f5H B SR PLILTE 100 wL, BAEXTHER 1 :
50 MR RTINS , 25 E ) BECh S bt I Y 7
B (PBS), BpAEmig 1 P47, 37CHE L h
J&, ALy 3 e HREFLIMA 100 pL HRP 4R
WEHFEDIR G, 37CHEF L h g, FEWEE3 K.
BT REFLINA 100 WL TMB B, 37°CHER
B 20 min J5§, LA 50 pL 2 mol -L ™' FERZ
1IE . &S5, ZEEFR{X RN 450 nm T OD fH,
1.2.5 Western blotting 43 #ft KRB N
0.5, 1,2, 4710 ng, % 15% SDS-PAGE Hik />
BERBIWMRAERE L, AHBE1 500 1
PUlLiE e —Hi, Hefl 1 : 2 000 /BN R
£, DAB Bfa, W TEEAKREZER HmE
AR/ SR T L

BRA R IREY) h GH [R] 5 25 H BT A il . B
100 mg fXiFEARHALIMAZE] 100 pL #IEE (4 M U-
rea, 0.5% W/V SDS, 10 mM EDTA fI 2 mM
PMSF) #4513, 94°CHFE 10 min, 10 000 g B .L»
10 min 5, F Bradford J5 3 #4782,
Bk 1M 4°C, 6 500 rpm B0 20 min 43 B M1, [A]
FEF Bradford 747 @ B MWE . /511 g fil
FEARPBEIEAM 1 wg M35 H H 1T Western blotting
38T o

2 HiRRIHE

2.1 BRERKBENEERAREUREREHNS
B, iR

W 1 fiR, IPTG AT S MIS (pQE30-GH)
FERIGFT R R ERIE . SDS-PAGE BEAL Bk 45 R
B8, 14:24.5 kDa (i RFREAB GH i, &
SREWESE . ik, WARBILERENER,

97.2kD- . 8 ¢
66.4kD-

44.3kD - i |

29.1kD- i

20.1kD - i .
14.3kD-

1 sgaAdKERNEARMSRE, QK
RE R, Sifb ks ik A
M. (&4 FREHRE; 1 PTG FRAERMRKRE;
2. AERBEFBHXTIE; 3. MIS (pQE30) HRRik;
4. RS EEHEIKE; 5. RS Bk
6. alifb I F kg E Ik IE
Fig. 1 The electrophoresis map of the recombinant expression
and purification of mud carp growth hormone
M. low molecular weight protein marker; 1. the growth hormone
induced by IPTG; 2. growth hormone expressed negative control ;
3. M15 (pQE30) expressed; 4. inclusion body;

5. purified inclusion body; 6. condensed protein

2.2 ELISA 9#H4&E R

BB A A R 19 1ML E FE 1T (H] $% ELISA 6
B, MRS BOLE - 2= B BOBE) / (BAHEROGE
- EBOBME) >2.1 B R, St
BT B RPTILTERMN 1 112800 (£ 1),
2.3 Western blotting 434745 £

RPURmBER0.5, 1, 2, 4 F 10 ng, £15%
PAGE MUk B G, HBBIMMAERE L, A
BEBE 11 500 BT IMIEME I —PL, Hfl 1 22 000 fE
HZPimRERE, DAB B, WS FREHKRE
MG AL R GG e, 4R ExR, KN
10 ng fij i, RPMPUARBERER (B2),

R T X USRS, R AR (A A
AL FEAT Western blotting 7347, 4R BR, FLL
ZHTRIE 1 FZ KL 21.5 kDa 555 (B
3), XU —ZHEA B Rt
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%1 ELISA %R
Tab.1 The results of ELISA
G R ML R A SREMLY 0D B FRLE 0D, X 0Dy o
the antiserum dilution times the antiserum OD,, normal rabbit serum OD,4, black control OD,s,
1:200 1. 186 0.336 0.175 +
1 :400 1.138 0.336 0.175 +
1:800 1.180 0.336 0.175 +
1:1 600 1. 029 0.336 0.175 +
1:3200 0. 872 0.336 0.175 +
1:6400 0. 656 0.336 0.175 +
1:12 800 0.533 0.336 0.175 +
1 :25 600 0. 464 0.336 0.175 -
1:51 200 0.379 0.336 0.175 -
_ 97.2kD—
—Go:akD 66.4KD —
T 44.3kD 44.3kD —
v —29.1kD
29.1kD—
—20.1kD
—14.3kD 20.1kD — .
14.3kD—
. Ve . L
5 4 3 2 1 M

B2 SRR
M. A FREARE; 110 ng HUR; 2. 4 ng B
3. 2 ng HUJF; 4. 1 ngHill; 5. 0.5 ng HUE
Fig.2 The antibody sensitivety analysis
M. low molecular weight protein marker; 1. 10 ng antigen;
2. 4 ng antigen; 3. 2 ng antigen; 4. 1 ng antigen;

5. 0.5 ng antigen

IR BT 38 W E AR A KR FE AR
EXFE. B, BEEPHREIRSD. B
50% LA F R EAE R, HEAERMALERE
Flo &3t 3 K TE PR vk, MIRARD] T 847
SRR, R EHE R AR 85% L k.
W12l AL TR A EE 4 2 B 2R B B B FF
EMENE, BHE 20 mmol-L™", 500 mmol-L™' [
BKek DA K ddH, O #47 B Beye i, #— B aifbinE
HEH, MEABE 5% E, BT GHZEER
Cys S BHm, 4 FANEM 2 6k, £EH%

B3 SRR
M. R FREARE; 1 0F; 2. RHER
Fig. 3 The antibody specificity analysis

M. low molecular weight protein marker; 1. serum; 2. pituitary

WA Y RE B R R, BT LAEE A GSH/
GSSG ARG e —Hid A9 IEFBCXT, R B
KRR BT ARG & # 0 A el E B
HT RN, EREIEPREEARNEREESCA
TR, P s (Eriocheir ja-
ponica sinensis) 85 BZ 4 3 3 IR B 2k R e A4
BT R AR AT AE AR AP A H 3 IS B R sk
AEASTREIKAEELAER, A IEETE
HEAMNFERE, JFH LEEREN N TRE
i, ERAENTEREPEANREILRER R,
SR B R AE Z R P A 10% Bk Z
BER iR R MR 74, ERRRERRERE
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HREMMEERR, YEAWEBD | mg-mL™
B, BMEREMERP AWM LSRR, B
BEHTEA& H ER S . BEE R I8
MNREH, BEEAE WEDAE R
F1 mg-mL ™" F AT E HEBA R TR A MR
Ko

St AR A 7 B 1 2R T SR R R MR BRI FF
Rk B His inEMEHEH, HAFEA R
95% A to B 4ifb B B R/ A 24.5 kDa,
X GH AEHRKRT A3 kDa £, X2&HN
6xHis 734170 7B 24 3 kDa, 1 GH SEAEHK
S+ FRZN 22 kDa, B LAZE B R K/
KN—8, SifbMTERRE, WiKRH R Z%E
MENT, ZAITERE, arRCRE, Haife™
YRl 3k 95% LA b, H% it SDS-PAGE F17% Ly i 5%
WREZEIE—M 1 500, XUz A
THUER S &SR AL THE,

&% RINEHT R 2 RER, &
35 d Syt e, FIE#E ELISA J7 i A I H 4 ik
Bk 12 800, B] LA Western blotting 4347, F
BB JE B 7R S T P 22 K e B )b R R
M3 ~4 NHYEEE 35 d, KRR T Hl& =8t
ME B[], BT ) 455 1M Y6 2 68 A T ELISA A
Western blotting 431 . R %M i B M
H% THe (Macaca mulatta) Esc-615 FL[R L Ti[EDT
PRAt A, HLUIL TR BE 1A B 100 000, 153 4
il % T H . (Mylopharyngodon piceus) HRKMRZ
TLFE DT I 15 WL BE A T ELISA 1 Western blotting 43
Bro MIMEREH T BRI EdI&Hi8E GH 12 sekEdt
EAUEE, MEATZAER, "TRERKEEREER
RIS IR AR F S E TR,

Wi 2 ) R AE RBR 2 ekedilk, &
ELISA #iMEL3% E 7 12 800, 4 Western blotting 43
Br, ATLARINE] 10 ng BPTJE R, T H AT LATE i
PRARE A AIALE A I 2 K /A 21,5 kDa MR H
B, FEorU TR B A R Y R A 0 S g R
P, 2P RFRAEA R AT 85 VR0 i 2 e
ARMEREBRRIEINEZE T 240,
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