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cDNA -
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RT-PCR cDNA (rapid amplification of cDNA ends, RACE)
B- cDNA , 2000bp, 197bp 5’
(untranslated region, UTR), 66%bp 3’ , 1134bp (open reading frame, ORF)
377 , 42.0kDa, 5.16
B-actin llel2 Serl72 Serl74 GIn223 His227 1le231 Gly232 Ser320 Glu328
Thr360 10 : 2 2
B-actin 97% NJ
, CDNA, cDNA (RACE), B-
Q24
(actin) , (Cephalopoda) (Decapoda) (Sepiidae)
(Ma (Sepiella), :
et al, 2007) 6 ( , 2010) :
: (o . o ) B-actin
(o- Y- ) B-actin cDNA
(B Y )(Vandekerchkove et al, 1978) B- , B-actin
B-actin
96% ( , 2009), B-actin 1
, P-actin
mRNA , 1.1
mRNA , B-actin 111 (Sepiella main-
MRNA (Zhong et al, 1999) droni)
(Sepiella maindroni de Rochebrune)
, (Mollusca) 1.1.2 RNAiso Plus RNA LA PCR™ Kit
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(AMV) Ver.1.1 Tag DNA Agarose Gel DNA

Purification Kit Ver.2.0 pMD18-T Vector E. coli DH5a
( ) : SMARTer™ RACE
cDNA Amplification Kit Clontech ; 5 RACE

System for Rapid Amplification of cDNA Ends Version
2.0 Gibco BRL ;

1.2 RNA cDNA

, RNAiso
Plus RNA cDNA RNA
LA PCR™ Kit (AMV) Ver.1.1 ,

1.3 B-actin cDNA

(Chlamys farreri:
(Crassostrea gigas:
AB071191.1) (Mytilus galloprovincialis:
AF157491.1) (Placopecten magellanicus:
U55046.1) B- actin cDNA

AY335441.2)

ActB F: 5’-AGGGTGTCATGGTTGGTAT -3’
ActB R: 5’-TCTTCATTGTGCTGGGAG -3’

cDNA , Taq DNA
PCR : 1 94°C 3min, 94°C
1min 57°C 30s 72°C Imin, 35 ,
72°C 10min PCR 850bp
1.4 B-actin 5" cDNA
B-actin cDNA
5’"RACE System 5'"RACE

GSP-1: 5’-AGAACAGCCTGGATGG-3’
PCR GSP-2: 5’-AGTACAGGGTGCTCTTTA

GGGA-3’, GSP-3: 5’-TTCCATGTCATCCCAATTAGTG-
3’, 5’RACE

SUPERSCRIPT Il RT GSP-1
RNA cDNA ; RNase Mix
cDNA RNA ; DNA Purification
System: GLASSMAX DNA isolation spin cartridges
RNAase cDNA ; TdT dCTP
cDNA C;
GSP-2 AAP
dcC cDNA PCR , 1 94°C
2min, 94°C Imin 55T 45s 72°C
1min, 30 , 72°C 5min; GSP-3
AUAP
PCR , 1 94°C 2min, 94°C
1min 60°C 45s 72°C 1min, 35

,72°C 5min
15 B-actin 3" cDNA
B-actin cDNA
SMARTer™ RACE cDNA Amplification Kit
3’-RACE 3'122-1: CCAT-

TGGTAACGAGAGGTTCAGGTGCC, 3’122-2: TCGG
TGGCTTCATCTTGGCTTCTCTGTC, 3’RACE

SMARTScribe™ Reverse Tran-
3’CDS primer A RNA
cDNA,; 3’122-1 UPM,
cDNA touchdown PCR ;
PCR 50 ,
3’122-2  UPM touchdown PCR ,

scriptase

1.6 PCR
1.5% :
Agarose Gel DNA Purification Kit Ver.2.0
PCR , pMD18-T ,
E. coli DH5a,

1.7 B-actin

B-actin
cDNA GenBank
BLAST ORF Finder
(Open Reading Frame, ORF)
Protparam
, Scratch , TMpredserver
, Sigal P 3.0server , PSORT
Prediction
BLASTp GenBank ,
ClustalX (Thompson et al, 1997)
MEGA 4.0 (Tamura et al, 2007)
, (NJ) B-actin
19 B-actin
, Bootstrap 1000

2.1 B-actin
RACE

cDNA

cDNA ,
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ActBF ActBR PCR , 850bp (Ser) 7.7%, (Trp)
PCR (1 ) 1.1% ( 3), (Asp+Glu) 51
pMD18-T (Arg+Lys) 36
: 853bp cDNA 80.98
B-actin cDNA B-actin 5
5 GSP-1 GSP-2 GSP-3 (Cys), 2 , 2 19
3'122-1  3'122-2 5’RACE 3’RACE 219 287 (Cys)  TMpredserver
2 480bp  770bp  PCR , 2 , 128—
( 1 ! ) 2 1 SGCACGGAGCGGECHOGCCCGGCGTTGAT

, 484bp 775bp cDNA 61 TTT _"," ICGATCTGOGGGGATCAGAT COTTAGC
TTAC GGTCTAGAAGGCATCAGCTGATACGAATCTACTGATTTTTGACTTACC
i TA 197

ACGACGAAGAAGTTGCTGCTCTAGTTATTGACAATGGTTCCGGTATGTGCAAA

L' M CDDEEVYAANLVYVIDNGSGMNCK
258 GCTGGCTTTGCCOGAGATGATGCTCCAAGGGCGGTTTTTCCATCTATAGTCGGCAGACCT

28 G FAGDDAPRAVFPSITVYGRP
318 AGGCATCAAGGTGTCATGGTCGGCATGGGTCAAMGGATTCTTACGTTGGCGATGANGCC

4 R QGV MV GMGQKEDSYVGEDEA
a 1500 . - 378 CAGAGCAAGAGAGGAATTCTTACCTTGAAATATCCCATTGAGCACGGTATTGTCACCAAT

1000  d—— : 60 S KR G I LTLKY®PIEHNDGTILIV TN
‘ 438 TGGOATGATATGGAAAGATATGGCATCACACTTTCTACAACGAGCTCCGGGTTGCCCCT

8 W DDMEKTITWHOHTFYNELZRVYAP
498 GAAGAGCACCCTGTCCTTCTGACTGAGGCTCCTCTAACCCTANGGCTAACAGAGAAAAG
bp 01 EEH PV LLTEAMPLNPEKEANREK
358 ATGACTCAAATCATGTTTGAAACCTTCAATGCCCCCGCCATGTATGTTGCCATCCAGGCT
200 T Q1 M FETFNAPANYVALQA
618  GITCTCTCCTTGTACGCTTCTGGCCG TACAACCGGTATTGTTCTCGACTCTGGTGATGRT
MLV LS LYASGRTTG I VLDSGDG
678  GTCAGCCACACTGTACCAATCTATGAAGGTTATTCTCTTTCTCACGCCATCCTCOGTCTT

750

. 61 V.S H T VP IYEGYSLSHATILRL
1 RT-PCR B-actin 738 GACTTGGCCGGACGTGATCTTACTGACTACCTCATGAAGATCTTAACTGAACGTGGTTAT
cDNA RACE 188 DLAGRDLTDYLMEKTILTETRG® G.]Y
) ) ) 798 TCCTTCACAACCACCGCTGAGAGGGAGATTGTGCGTGACATCAAGGAGAAATTGTGCTAT
Fig.1 Gel electrophoresis pattern of B-actin gene cDNA frag- 2008 F T TTAERETLDTVYRDIKEEKTLCY
ment amplified by RT-PCR from S. maindroni and RACE-PCR 858  GTCGCTCAAGATTTTGAACACGAGATGACAATAGGTGCTTCATCTTCCTCCCTCGAGAAG
products 20 VARQDFEHREMT I GASSSSLEEK
, ) 918 AGCTACGAGTTGCCCGATGGTCAGGTAATCACTATTGGTAACGAGAGATTCCGTGCTCCA
M: DNA ; RT-PCR ; 9'RACE ; 241 SYELPDGQVITIGNEREFTRATP
- 3'RACE 978  GAATCTATGTTCCAGCCTTCATTTTTOOGTATGEAGTCTTCAGGAATCCATGAGACCACE
260 ESMFQPSFLGMESSGITHETT
29 B-actin cDNA 1038 TACAACTCCATCATGAAATGCGATGTCGACATCAGGAAAGATTTGTACGCCAACACTGTG
_ 28l Y NS T MKCDVDIREKDLYANTV
, B-actin cDNA 1098 CTGTOCGGAGGTACCACCATGTTCCCTGGAATAGCTGACCGGATGCAGAAGGAAATCTCC
, 300 LS GGTTMEPGTADRMYQEKETLS
2000bp (GenBank : IN564496), 5 1158 TCTTTGGCCCCCACTACGATGOAGATAAAAATAATAGCTCCOCCCGAGOR TAAMTATTCC
, b , , 20 S LAPTTNM I K1 1 APPEREKTYS
(5 UTR)  197bp, 3 (3" UTR) 1218 GICTGGATTGGTGGTTCCATCTTGGCTTCTCTATCCACCTTCCAACAGATGTGGATTACC
MLV W T G6GGS T LASLSTFEQQMW T
669bp, (ORF)  1134bp, 377 1278 AAGCAGGAATATGACGAATCCGGTCCGGCCATCGTTCACCGCAAATGTTTCTAA 1331
375 6l K QEYDESGP A | ViR I( CF o
376 ,
(Hyriopsis cumingii:
HM045420.1) 2  AATAAA /
. . . AACGTAGAAGCATCAAT
(Polyadenylation Sig- TAAATAGTCTAGCCAAMCTAACTGGC A
_ TTMAMCTTA ATCCTATITGE .
nal Site) 2 TCAGTCATCGCATTCTGTACAGAACGGACGTTTTCOGTATTGATCANTTGTTTCTTCAAC
. 1932 GIGTTAMACGTIGTCTTTCAMGTTCAGAARTARACGTTGOGATTOCTCAAMARAAAA
2.3 p-actin 1992 AMAAAAA 2000
B-actin cDNA
1134bp, GC 47.97%, 377 , 2 B-actin cDNA
42.0kDa Fig.2 Full-length of cDNA and deduced amino acid sequence of
B-actin from S. maindroni
5.16, 5851, C1857H2908N 4940570522 ; (AATAAA); *

: (Glu) (Gly) (lle)
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o NJ 19
7t ( 5
= o
W o[
® 3
2t ;
Ri ’
0 Ala Arg Asn Asp Cys GIn Glu Gly His lle Leu Lys Met Phe Pro Ser Thr Trp Tyr Val
a8
3 B-actin p-actin
Fig.3 Amino acid composition of B-actin from S. maindroni
148 339—357 '
: (44.4%) '
MEGA 4.0 B-actin B-actin ,
18 B-actin B-actin
, 4 4, S. maindroni:
(JN564496.1); M. musculus: (BAE30426.1);
P. cinereus: (AAY53911.1); H. sapiens: 3
(NP_001092.1); X. laevis: (NP_ 001082422.1); RT-PCR RACE ,
R. lessonae: (AAQ18432.1); O. mykiss: B-actin cDNA ,
(NP_001117707.1); A. schlegelii: (AAR84618.1); 1134bp
P. flesus: (AAF63665.1); O. moubata: B-actin (Wang et al,
(BAE46505.1); L. vannamei: (AAG16253.1);  2008), (Cadoret et al, 1999; Miyamoto
A. albopictus: (ABG46341.1); C. gigas: et al, 2002) (Placopecten magel-
(BAB84579.1); M. yessoensis: lanicus) (Patwary et al, 1996) (Patella vul-
(ABG78596.1); P. fucata: (ACD99707.1); gate) (Van et al, 1993) (Haliotis iris) (Maxine et
H. cumingii: (HM045420.1); S. esculenta: al, 2006) ( , 2008)
(GU338004.1); T. pacificus: (Haliotis discus hannai) (Ma et al, 2004),
(FJ611946.1); A. germari: (AY817141.1) (Sepia esculenta) (GU338004.1)
Ala-Leu-Val-Val-Asp-Asn-Gly-Ser-Gly 18 ( , 2010) B-actin
N- , :
Val lle , B-actin
B-actin N-
Ala-Leu-Val-lle-Asp-Asn-Gly-Ser-Gly ,
Y (Rubenstein, 1990) ,
y-actin B-actin (Rubenstein, 1990) 97%, B-actin
y-actin : (Ma et al, 2007; Zhong et al, 1999)
B-actin N- ClustalX B-actin
Ala  Met , B-actin llel2 Serl72 Serl74 GIn223 His227

(Pollard et al, 1986; Ruben-
stein, 1990)

B-actin MEGA 4.0

le231 Gly232 Ser320 Glu328 Thr360 10

, o 155
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Fig.4 Alignment of amino acid sequences of B-actin from S. maindroni and other species
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55| X- laevis B-actin (Rubenstein, 1990)
49 R. lessonae y-actin ,
O. mykiss B-actin N-
A. schlegelii 19 N-
3| = P. flesus Ala Met ,
. B-actin
H.sapiens .
80 (Pollard et al, 1986; Rubenstein, 1990) ,
M. musculus
P. cinereus
81 . 1 1
A. germari
L.vannamei
62|
61 O. moubata B-actin
A. albopictus mMRNA
42 H. cumingii , B-actin
L7 pacificus (Gutala et al, 2004), (Ctenopharyngodon
M. yessoensi idella)( , 2008) ( , 2005)
C. gigas (Ma et al, 2004) - (Wang et al, 2008)
, [-actin
S. esculenta
— P. fucata (
S. maindroni 2003; Hamada et al, 1998), B-actin 5’
0.005 ,
—
5 B-actin NJ
Fig.5 NJ phylogenetic tree of [3-actin of species
' 4 , 2008. M
. , 32(1): 13—20
Leu, Met 281 s , ; , 2008.
Phe, Try cDNA , 27(10): 519—522
, 274 | , , 2009. (Siniperca chuatsi)p-
Ser, Ala, Cys; CONA >
, 40(1): 102—108
308 Phe, Try , , , 2003.
B-actin , 27(5): 409—
Met-Cys , Glu  Asp 414
: Cys (Kusakabe et al, , , 2010. (Sepiella
1997) 9 N- Ala-Leu- maindroni)
41(1): 39—46
Val-Val-Asp-Asn-Gly-Ser-Gly, 18 7 7 2005 c
1 4 , 15(1): 83—88
Val lle , Rubenstein(1990) : : , 2010. B-
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in a gene expression study of Alzheimer’s disease post-
Val-lle-Asp-Asn-Gly-Ser-Gly, 4 mortem brains. Neurosci Methods, 132(1): 101—107
Val N- Hamada K, Tamaki K, Sasado T et al, 1998. Usefulness of the
Y , y-actin medaka [3-actin promoter investigated using a mutant GFP
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CLONING AND ANALYSIS OF THE FULL-LENGTH cDNA SEQUENCE OF SEPIELLA
MAINDRONI B-ACTIN GENE

LI Ji-Ji, GUO Bao-Ying, WU Chang-Wen

(Marine Science College of Zhejiang Ocean University, Key Laboratory of Mariculture Equipments and Engineering
Technology of Zhejiang Province, Zhoushan, 316004)

Abstract In this paper, a 2000bp full-length cDNA sequence of B-actin gene from Sepiella maindroni was obtained
with RT-PCR and rapid amplification of cDNA ends (RACE) technique. It consists of a 197bp 5’ untranslated region (UTR),
an 1134bp open reading frame (ORF) and a 669bp 3’UTR. The translated protein is composed of 377 amino acids, with
42.0kDa molecular weight, and its calculated isoelectric point was 5.16. The amino acid sequence of B-actin in Sepiella
maindroni has ten specific amino acid residues: lle12, Serl72, Serl74, GIn223, His227, 11e231, Gly232, Ser320, Glu328
and Thr360, respectively. In addition, two other particular base sites of amino acid residues were found in these sequences.
Similarly, two characteristic amino acid residues of some mollusks were obtained. The amino acids sequence of B-actin in
Sepiella maindroni shared the high similarity with Molluscs, Arthropod and Vertebrate animals (97%). Neighbor-Joining
(NJ) tree suggested that Sepiella maindroni clustered with Mollusca firstly, and then clustered with Arthropoda, finally
clustered with Fish, Amphibians, and Mammals.

Key words cDNA, Rapid amplification of cDNA ends (RACE),

Sepiella maindroni, B-actin gene



