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IR

1.1 A
( 410~450 mm)
8 ;
, -80°C
5 LcActb
ORF LcActb RNA
12 Fik
1.2.1 PCR LcActh  ORF
Trizol RNA |
Invitrogen mRNA
cDNA cDNA
s LcActb cDNA
(GenBank accession: GU584189.1; FJ936563.1) 1
, PCR LcActb
ORF , ;
P1: 5'- CCCAAGCTT(Hind 11 )JATGG
AAGATGAAATCGCCGC,;
P2: 5'- CCGCTCGAG(Xho 1 )TTAGAA
GCATTTGCGTTTGCGGTGGAC,
PCR 50 uL, 10 mmol/L

Tris-HCI (pH8.3) 50 mmol/L KC1 1.5 mmol/L MgCl,
1 mmol/L dNTPs 10 mmol/LP1 10 mmol/L P2

1 unit Taq DNA polymerase 94 °C
Smin;94°C  1min,50°C  1min,72°C 1 min,
35 ;72°C 10 min
1.2.2 LcActb
[16] ; DNA
;. LcActb ORF

DNA Strider 1.2
1.2.3 pET32a-LcActb

E. coli BL21, s
0.1 0.2 04 0.6 0.7 0.8 mmol/L,
18 24 28 34 37 C,

2 3 4 5 6 7h
[16] SDS-PAGE

IPTG

, 12%
1.2.4  LcActb
LcActb
QIAGEN Ni-NIA Agarose
, SDS-PAGE
1.2.5 LcActb
[17]
1.2.6 LcActb IgG
[18]
1.2.7 Western Blotting
[16] , His
(1: 3000), ( HRP)
IgG (1: 4000), ECL
1.2.8 LcActh
8 RNA | qRT- PCR

>

qActl: ACGCCAACACCGTGCTGTC;
qAct2: TTAGAAGCATTTGCGGTGGAC,

qRT- PCR 15 pL: Mix 7.5 pL, qActl
0.15 pL; qAct2 0.15 pL; cDNA 1.5 pL; RNase Free

ddH,0 15 uL
StepOnePlus™ PCR
, 250 °C, 2 min; 95 'C, 10 min; 95 C, 15 s,
60 °C, 1 min, 40 PCR 1%
LcActb mRNA
9-AACT [19] 3
, +
, SPSS17.0 ,
Duncan s P<0.05
1.2.9 LcActb
8 Bradford (20]
, 1 mg
SDS-PAGE R 12% Western
Blotting LcActb
3
2 BERG44
2.1 pET32a-Ledcth MR LK
Ledetb ORF - PCR 1%
, PCR pET32a(+)
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T,.DNA E. coli DHS5aq, 375 s

E E >

( D, 1128 bp, , pET32a-LcActb

1 ATGGAAGATGAAATCGCCGCACTGGTTGTTGACAACGGATCCGGTATGTGCAAAGCCGGATTC
!l M E D E I 4 4 L VvV VvV D N G 8 G M C K 4 G F

64 GCCGGAGACGACGCCCCTCGTGCTGTCTTCCCATCCATCGTCGGTCGCCCCAGACATCAGGGT
2 4 G D D A P R A V F P 8§ I ¥V G R P R H Q G

127 GTGATGGTTGGTATGGGCCAGAAGGACAGCTACGTTGGTGATGAAGCCCAGAGCAAGAGAGGT
43 v M Vv 6 M G Q K D 8 Y ¥V G D E A Q 8§ K R G

190 ATCOTGACCCTGAAGTACCCCATCGAGCACGGTATTGTGACCAACTGGGATGACATGGAGAAG
64 1 L T L K Y P I E H G I v T N W D D M E K

253 ATCTGGCATCACACCTTCTACAACGAGCTCAGAGTTGCCCCTGAGGAGCACCCTGTCCTGCTC
8 I W ®H H T F Y N E L R V A P E E H P V L L

316 ACAGAGGCCCCCCTGAACCCCAAAGCCAACAGGGAGAAGATGACCCAGATCATGTTCGAGACC
16 T E A P L N P K 4 N R E K M T Q I M F E T

379 TTCAACACCCCTGCCATGTACGTTGCCATCCAGGCTGTGCTGTCCCTGTATGCCTCTGGTCGT
127 F N T P A4 M Y V 4 I Q A V L 8 L Y 4 8§ G R

442 ACCACTGGTATCGTCATGGACTCCGGTGATGGTGTGACCCACACAGTGCCCATCTACGAGGGT
4 T T ¢ I v M D 8 G D G V T H T VvV P I Y E G

505 TATGCCCTGCCCCATGCCATCCTGCGTCTGGACTTGGCCGGCCGCGACCTCACAGACTACCTC
199 Y 4 L P H 4 I L R L D L 4& G R D L T D Y L

568 ATGAAGATCCTGACAGAGCGCGGTTACTCCTTCACCACCACAGCCGAGAGGGAAATCGTGCGT
% ™M K I L T E R G Y &8 F T T T A4 E R E I V R

631 GACATCAAGGAGAAGCTGTGCTATGTCGCCCTGGACTTCGAGCAGGAGATGGGCACTGCTGCC
200D I K E K L ¢ Y ¥ 4 L D F E Q E M G T A A

694 TCCTCCTCCTCCCTGGAGAAGAGCTATGAGCTGCCCGACGGACAGGTCATCACCATCGGCAAT
22 § 8 8 8§ L E K &8 Y E L P D G @Q WV I T I G N

757 GAGAGGTTCCGTTGCCCAGAGGCCCTCTTCCAGCCTTCCTTCCTCGGTATGGAATCTTGCGGA
253 E R F R C¢C P E 44 L F Q P 858 F L G M E 35 C G

820 ATCCACGAGACCACCTACAACAGCATCATGAAGTGCGACGTCGACATCCGTAAGGACCTGTAC
274 I H E T T Y N 8 I M K ¢ D ¥V D I R K D L ¥

883 GCCAACACCGTGCTGTCTGGAGGTACCACCATGTACCCCGGCATCGCCGACAGGATGCAGAAG
29 A N T VvV L § G G T T M Y P G I 4 D R M Q K

046 GAGATCACAGCCCTGGCCCCATCCACCATGAAGATCAAGATCATTGCCCCACCTGAGCGTAAA
36 E I T &4 L A& P 8 T M K I K I I 4 P P E R K

1009 TACTCTGTCTGGATCGGAGGCTCCATCCTGGCCTCTCTGTCCACCTTCCAGCAGATGTGGATC
337 Y § vV W I ¢ G § I L A s L & T F Q Q M W I

1072 AGCAAGCAGGAGTACGATGAGTCCGGCCCCTCCATCGTCCACCGCAAATGCTTCTAA

3 & K @ E Y D E 8§ G P & I V H R K C F =

1 LcActb  ORF
Fig.1 The cDNA and predict amino acid sequences of the LcActb ORF in L. crocea

2.2 LecActb &G RERE., THEESITE 0.4 mmol/L BL21
sk : ,  SDS-PAGE
pET32a-LcActb PCR , , pET32a-LcActb
1 , IPTG pET32a- > , 2D
LcActb 28 C LcActb  SDS-PAGE ,
’ ’ ( 3A) 1.67 /L
- Western blotting ,
e - ( 3B) LeActb
41.701 ku, pET-32a(+)
: 4547 ku 2.3 3 LeActb 3o i 41 & B A M AR Ae
: 45 H AT
>h , 5 h, LeActb
2B; IPTG , IPTG ,
0.1 mmol/L 0.8 mmol/L , , ELISA
IPTG 0.4 mmol/L, 2C;  IPTG (P/N) 2.1
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2 pET32a-LcActb SDS-PAGE
Fig.2 SDS-PAGE analysis of optimized expression condition and the protein solubility of pET32a-LcActb in E. coli
A. LcActb SDS-PAGE , M. ; 1. pET32a(+) ; 2. pET32a(+)  ; 3. pET32a-
LcActb ; ( ), 4-8. pET32a-LcActb 18 24 28 34 37C ,; B.
LcActb SDS-PAGE ,4-9. pET32a-LcActb 2,3,4,5,6,7h ; C.IPTG LcActb
SDS-PAGE , 4-8.pET32a-LcActb 0.1,0.2,0.4, 0.6, 0.7, 0.8 mmol/L ; D. LcActb
SDS-PAGE ,3,5. 34, 6.

A. SDS-PAGE analysis of the influence of different induction temperature on the expression amount of LcActb in E. coli, M. Protein molecular
weight standard, 1. pET32a(+) transformed bacterial cells before IPTG induction, 2. pET32a(+) transformed bacterial cells induced for 6 h by
1.2 mmol/L IPTG, 3. The recombinant plasmid pET32a-LcActb transformed bacterial cells before IPTG induction; White arrow shows the
recombinant LcActb(the same as fig.2B, C, D), 4-8. The recombinant plasmid pET32a-LcActb transformed bacterial cells induced respec-
tively in 18, 24, 28, 34, 37°C for 6 h by 1.2 mmol/L IPTG; B. SDS-PAGE analysis of the influence of different induction time on the expression
amount of LcActb in E. coli, 4-9. The recombinant plasmid pET32a-LcActb transformed bacterial cells induced respectively for 2,3,4,5,6,7 h
by 1.2 mmol/L IPTG, at 28°C; C. SDS-PAGE analysis of the influence of different IPTG concentration on the expression amount of LcActb in
E. coli, 4-8. The recombinant plasmid pET32a-LcActb transformed bacterial cells induced for 6 h in 28 ‘Crespectively by 0.1, 0.2, 0.4, 0.6, 0.7,
0.8 mmol/L IPTG; D. SDS-PAGE analysis of the LcActb protein solubility, 3. The supernatant of the recombinant plasmid pET32a-LcActb
transformed bacterial cells induced by 28°C, 200 r/min, 5 h and 0.4 mmol/L IPTG, the precipitation of the recombinant plasmid
pET32a-LcActb transformed bacterial cells induced by 28°C, 200 r/min, 5 h and 0.4 mmol/L IPTG

A M 1 B M 1 , LcActb 1:1.00x10°
ku ku

116.0—»& Western blotting
662"y
b~ —

35.0—> LcActb (1: 1000 ),

( 4 ,
LcActb

2.4 LeActb AR AKX H & SMutg kL
qRT- PCR LcActb

3 LcActb SDS-PAGE Western 8

, , LcActb

Fig.3 SDS-PAGE and Western blotting analysis of purified p-AACT LcActb ,
LcActb

1 , LcActb
A. LcActb SDS-PAGE ; B. LcActb Western
blotting ; M. ; 1. LcActb (G

A. SDS-PAGE analysis of purified LcActb; B. Western blotting Wester blotting LcActb
analysis of purified LcActb; M. Protein molecular weight standard;
1. purified LcActb 8 s ( 6), LcActb

25.0—> s -

18.4— W
14.4—

| A — -

blotting
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4 Western blotting
Fig.4 Western blotting analysis of purified LcActb antibody
1. ;2. ;3.

1. Pre-immuserum; 2. No-purified LcActb antibody; 3. Purified
LcActb antibody

1.2
E_ﬂ(j L1
Lot
= 09}
= 08}
= 07}
% 06}
0.5 . . . L L L : )
oo m B "5 B W
e OME M A
i
5 LcActbh
Fig.5 Expression pattern of LcActb in different tissues of L.
crocea

S [: 77 H O Wy L

e lili3 I |
iE:
6 LcActb
Fig.6 Expression pattern of LcActb in different tissues of L.
crocea

3 W
s mRNA

, [-actin

, B-actin
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Expression and purification of B-actin antibody from Larim-
ichthys crocea

DONG Le, YAO Li-mei, DAI Cong-jie, ZHANG Le, HUANG Ping-ping, WANG Jian-ying

(College of Chemistry and Life Science, the Higher Educational Key Laboratory for Offshore Resources and
Biotechnology of Fujian Province, Quanzhou Normal University, Quanzhou Fujian 362000, China)

Received: Feb., 23, 2014
Key words: Larimichthys crocea; beta- actin; prokaryotic expression; antibody; tissues expression

Abstract: In order to evaluate the feasibility that the B-actin gene of Large yellow croaker (Larimichthys crocea),
named as LcActb, acts as internal reference gene for the relavent researchs, the expression level of LcActb was ana-
lysed in different tissues. LcActb was isolated from the total RNA of livers from L. crocea by RT-PCR with gene
specific primers designed according to the sequence of open reading frame of published data. Furthermore, a pro-
karyotic expression vector pET32a-LcActb was constructed and transformed into E. coli BL21 (DE3). After induced
by IPTG, a molecular mass of fusion protein close to 45 ku was produced, and the best expression was induced by
0.4 mmol/L IPTG at 28 °C, 200 r/min for 5 h. The fusion protein was purified and examined by SDS-PAGE and
western blotting analysis. LcActb proteins were used to immunize adult rabbits following standard protocols. Con-
sequently, it was found by using Western blotting analysis that polyclonal antibodies against LcActb had high
specificity. The relative expression levels of LeActb mRNA in L. crocea were determined by fluorescent Real-time
RT-PCR. LcActb was steadily expressed in different tissues of L. crocea. Meanwhile, the expression of LcActb pro-
tein was also analyzed using the purified antibodies through Western blotting. It was found that LcActb was steadily
expressed in the detected tissues. So this LcActb gene was suitable as an internal control for analysis of functional

gene in L. crocea.

(A% 4 85 %)

28 /2014 / 38 / 12



