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gii)cyclin B cDNA [12-13]. , 2.5kg ,
mRNA cyclin B antiHis
, cyclin B / IgG
cyclin B Takara
, , 1.2
cyclin B , 1.2.1 cyclinB
Trizol Reagent(Invitrogen)
RNA, DNase R
Takara first strand cDNA synthesis kit
1 , cDNA , cyclin B
11
cyclin B cDNA , Primer
(Escherichia coli) DH5a 5 « D,
BL21(DE3) cyclin B(EsCB)ORF C cyclin
pGEX-2T  pET32a B(MrCB)ORF
*1 BTEBRFREHEEENSIYFT
Tab. 1 Primers used for construction of prokaryotic expression vectors
(5—3)
primer sequence(5'—3")
EsCB F CGGGATCCATGCGTGCCATCCTTGTCGAC
EsCB R CGCGAATTCTCAATGGTGATGGTGATGATGCGAGAAAGAGGCGCTTCT
MrCB F CGGGATCCATGGCAACTCGGACATCTACT
MrCB R CGCGAATTCTTATTATGTCAGAGAGCCCTTCTC
:BamH1  EcoR 1 , , 6xHis-tag .
Note: BamH | and EcoR | restriction sites are marked by underline; the stop codon is in bold, and 6xHis-tag is in box.
1 94°C 3 min; 94°C 30 s ,  ODegoo 0.4~0.6, IPTG ,
58°C 30 s 72°C 1.5 min, 30 ; 72°C
10 min PCR cycle-pure kit(OMEGA) IPTG 0.1 mmol/L 0.2 mmol/L
, BamH1  EcoR I 0.5 mmol/L 1.0 mmol/L 4 , 30C 37C
pGEX-2T  pET32a , 2~6h ,
E. coli DH5a PCR
, GenElute™ plasmid (5 000 r/min, 4°C 5 min), 1xPBS
Miniprep Kit(Sigma) ( 4 s,
, 4s, 24°C, 60 ) 12000
1.2.2 r/min 4°C 10 min, 8
E. coli BL21, LB mol/L 1xPBS SDS-
( 60 pg/mL), , PAGE (5% , 12% ),
SmLLB ( 60 pg/mL) R250 1~2 h,
, 37C 1 100 123

Magne
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GST™ Protein Purification System(Promega)

GST-EsCB, His-Select Spin Column
(Sigma) Trx-MrCB
Quantity One(Bio-Rad) SDS-
PAGE , Bradford
(Biocolor)
bp
1500 &
1000
700
500 B
300
100
1 pGEX-EsCB
M: DNA marker; 1: EsCB PCR ; 2: pGEX-EsCB

; 3: pGEX-2T
Fig. 1 Identification of recombinant plasmid pGEX-EsCB by
double-digestion
M: DNA marker; 1: PCR product of EsCB; 2: double- digested
pGEX-EsCB; 3: double-digested pGEX-2T.

124 3
0.3 mg ,
12 28
44 ,
8d
) ) ELISA
, Western blot
cyclin B
Western blot: SDS-
PAGE , ATTO
NC (PALL) 10%
TTBS lh , cyclin B
HRP IgG ,

western blot , DAB

ECL (Boster)

2
2.1 PCR
cDNA ,
PCR cyclin B
(EsCB)ORF C cyclin B(MrCB)
ORF EsCB R
6xHis-tag, His
PCR 720 bp(EsCB) 1230 bp(MrCB)
pGEX-2T  pET32a
BamH EcoR R
720bp 1230 bp ( 1,
2) ,
pGEX-EsCB

pET32a-MrCB

1200
1000
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200

2 pET32a-MrCB
M: DNA marker; 1: MrCB PCR
; 3: pET32a

Fig. 2 Identification of recombinant plasmid pET32a-MrCB
by double-digestion
M: DNA marker; 1: PCR product of MrCB; 2: double-digested
pET32a-MrCB; 3: double-digested pET32a.

; 2: pET32a-MrCB
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IPTG :

b

(Mrgst = 26.3 kD,
Mrrx = 20.4 kD) 3, 4
30°C 37°C , 1.0
mmol/L IPTG ,

GST-EsCB 37°C
30 °C (  5a), Trx-MrCB
30 °C 37 °C
( 6a)
R 0.1
1.0 mmol/L IPTG 4 h, IPTG

3 GST-EsCB
M: ; 1-2: pGEX-2T

; 3—4: pGEX-2T ; 5-6: pGEX-EsCB

; 7-8: pGEX-EsCB
Fig. 3 Expression analysis of recombinant protein GST-EsCB
M: protein marker; 1-2: precipitation and supernatant of unin-
duced pGEX-2T; 3—4: precipitation and supernatant of induced
pGEX-2T; 5-6: precipitation and supernatant of uninduced
pGEX-EsCB; 7-8: precipitation and supernatant of induced
pGEX-EsCB; arrow indicates target protein.

4 Trx-MrCB
M: ; 1-2: pET32a-MrCB
; 3—4: pET32a-MrCB ; 5-6:

pET32a ; 7-8: pET32a

Fig. 4 Expression analysis of recombinant protein Trx-MrCB
M: protein marker; 1-2: supernatant and precipitation of in-
duced pET32a-MrCB; 3—4: supernatant and precipitation of

uninduced pET32a-MrCB; 5-6: supernatant and precipitation of
induced pET32a; 7-8: supernatant and precipitation of unin-

duced pET32a; arrow indicates target protein.

( 5b 6b)
IPTG
s 0.1 mmol/L IPTG
IPTG s 2~6
h .
, 4 h(GST-
EsCB) 6 h(Trx-MrCB),
( Sc, 6¢) , GST-EsCB
37°C 0.1 mmol/L IPTG
4 h, Trx-MrCB 30C

0.1 mmol/L IPTG 6h

5 GST-EsCB
a. (1.0 mmol/L IPTG

b. IPTG (37T

4h); 1:37°C; 2:30C.

4 h); 1: 0.1 mmol/L; 2: 0.2 mmol/L; 3: 0.5 mmol/L; 4: 1.0 mmol/L.

c. (37°C 0.1 mmol/L IPTG); 1: 2h;2: 3 h;3: 4 h;4:5h; 5: 6 h. M:
Fig. 5 Optimizing induction conditions of recombinant protein GST-EsCB
a. Optimization of cultivation temperature (1.0 mmol/L IPTG 4 h); 1: 37°C; 2: 30°C.
b. Optimization of IPTG concentration (37°C 4 h); 1: 0.1 mmol/L; 2: 0.2 mmol/L; 3: 0.5 mmol/L; 4: 1.0 mmol/L.
c. Time course expression of recombinant protein (37°C 0.1 mmol/L IPTG); 1: 2 h; 2: 3 h; 3: 4 h; 4: 5 h; 5: 6 h. M: protein marker.
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kD M 1 2 M
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662 |
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6 Trx-MrCB
a. (1.0 mmol/L IPTG
3: 0.5 mmol/L; 4: 1.0 mmol/L. c.

6h); 1:37°C; 2:30C.b.
(30°C 0.1 mmol/L IPTG); 1-6 h; 2—4 h; 3-2 h. M:

3 4 M 2 3
1l -
IPTG (30°C 4 h); 1: 0.1 mmol/L; 2: 0.2 mmol/L;

Fig. 6 Optimizing induction conditions of recombinant protein Trx-MrCB
a. Optimization of cultivation temperature (1.0 mmol/L IPTG 6 h); 1: 37°C; 2:30C.
b. Optimization of IPTG concentration (30°C 4 h); 1: 0.1 mmol/L; 2: 0.2 mmol/L; 3: 0.5 mmol/L; 4: 1.0 mmol/L.
c¢. Time course expression of recombinant protein (30°C 0.1 mmol/L IPTG); 1-6 h; 2—4 h; 3-2 h. M: protein marker.
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Fig. 7 SDS-PAGE analysis of inclusion body and purified
recombinant protein
a. Inclusion body after washing; b. Purified recombinant protein
by affinity chromatography.
M: protein marker; 1: GST-EsCB; 2: Trx-MrCB.

24 cyclinB
4 , cyclin
B
GST-EsCB GST-EsCB
1 160 000, GST
1 80 000, GST-EsCB
GST 4~8 GST-
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1 80000
Western blot , 1 20 000
GST-EsCB 1 100000 Trx-MrCB
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';'g_ 12 | 2
52.9— o’
354—a b
8 His Cyclin B Western
blot
a. His ; b. Cyclin B

1: GST-EsCB; 2: Trx-MrCB.
Fig. 8 Western blot analysis of recombinant protein with
anti-His antibody and Cyclin B antiserum
a. anti-His antibody detecting recombinant protein; b. Cyclin B
antiserum detecting recombinant protein.
1: GST-EsCB; 2: Trx-MrCB.



718 18
. - - .
kD .,1“ 2 kb1 2 : 1: 160000 Trx-MrCB
e 51 4_'3 1180 000
%‘43 — e | Western blot .
—
;-' b ECL , GST-EsCB
. Trx-MrCB ,
9 Cyclin B
a. anti-EsCB ; CyChn B
b. anti-MrCB cyclin B ,
1: Cyclin B ;28 , cyclin B
Fig. 9 Western blot analysis of ovarian protein with Cyclin B
antiserum 5
a. anti-EsCB antiserum detecting crab ovarian protein;
b. anti-MrCB antiserum detecting prawn ovarian protein. ) .
1: Cyclin B antiserum; 2: negative rabbit serum. cyclin B C 9, cyclin B
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Prokaryotic expression, antibody preparation, and identification of a
cyclin B protein in the Chinese mitten crab Eriocheir sinensis and
Malaysian giant prawn Macrobrachium rosenbergii

FENG Haiyang, QIU Gaofeng

Key Laboratory of Aquatic Genetic Resources and Utilization Certificated by Ministry of Agriculture, E-Institute of Shanghai
Universities (EISU), Shanghai Ocean University, Shanghai 201306, China

Abstract: We amplified the open reading frames (ORFs) of the cyclin B gene from the ovarian cDNA of the Chi-
nese mitten crab Eriocheir sinensis and the Malaysian giant prawn Macrobrachium rosenbergii. The ORFs from
these two species were then ligated into the expression plasmids pGEX-2T and pET32a, respectively. Following
transfer of the recombinant plasmids into a host bacteria, Escherichia coli BL21 (DE3), the recombinant proteins
were expressed as inclusion bodies by induction with IPTG. The optimum concentration of IPTG was 0.1 mmol/L
for 4 h at 37°C for GST-EsCB and 0.1 mmol/L PTG for 6 h at 30°C for Trx-MrCB. The recombinant proteins were
subsequently purified by affinity chromatography. The cyclin B antibody was further refined by immunizing New
Zealand white rabbits with the purified protein. The highest resulting antiserum titer was 1 80 000 (ELISA). We

verified the specificity of the antibodies against the recombinant protein and ovarian cyclin B protein by western
blot. We isolated two isoforms of the cyclin B protein from the immature crab ovaries, but only one form from the
prawn ovaries. Thus, our data suggest that the role of cyclin B in the regulation of oocyte maturation may differ
between crabs and prawns. The cyclin B antibody will be useful for further study of the role of cyclin B on MPF
activation and oocyte maturation.

Key words: cyclin B; prokaryotic expression; polyclonal antibody; Chinese mitten crab; Malaysian giant prawn;
oocyte maturation
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