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1 : (Siniperca chuatsi)3- cDNA 5% 103
s 94 3min, 94 1min 55 Imin 72
s RT- PCR 1min, 25 , 72 Smin
, 1 pl, S2 A2 PCR ,
. 94 3min, 94 Imin 60 Imin 72
Imin, 30 , 72 Smin
1 1.5 B- 37 c¢DNA
1.1 B- cDNA
(Siniperca chuatsi) , 3 ZFull RACE Core Set(TaKaRa)
500¢g 3“RACE ,pl 5%CACG AGAC
1.2 RNA cDNA CACCTACAACA-3Tp2 57AGGATGCAGAAGGAG
, RNA ATCAC-3* 3'RACE
Promega SV Total RNA Isolation System 3~ Full RACE Core Set (TaKaRa)
cDNA oligo dT-3sites

TaKaRa RNA LA PCRTM Kit (AMV) Ver.1.1 ,
RNA , oligo(dT);g s

cDNA
B-

1.3 B-

ACTO1F 5~*TGGCAGGCAGAGACCTGACGGA
CTATCTGATGAA-3~

ACTO2R 5 ZCTCATCATATTCCTGCTTGCTGAT
CCACAT-3~

PCR 1050bp cDNA
, Tag DNA (Takara) PCR ,
94 3min, 94 Imin 50
Imin 72 I min, 30 , 72
Smin
14 B- 5% c¢DNA
B- cDNA
5“ Full RACE Core Set (TaKaRa)
5RACE RT 5“%(P)GCAACTCTCAG
CTCA-3~ PCR ,S1 5ZGTATCCTGACCC

TGAAGT-3 TAl 5“TCATCACCAACGTAGCTGT-3 7
S2 5 “TGACATGGAGAAGATCTGG-3 TA2 5%CCA
TACCGACCATCACTC-3* 5 RACE

Sul RNA( 5 png), RT
cDNA R RNase H, mRNA,
T4 cDNA cDNA
TE Buffer 10 PCR
10 4 ul 10><PCR buffer 5 ul
dNTP (2.5mmol/L each) 4 pl r7ag  0.25 pl, S1
Al lul, ddH,O 50pul PCR

Adaptor primer , pl
3sites Adaptor primer

PCR , 94 3min, 94

Imin 55 Imin 72 1 min, 30 S

72 Smin; PCR p2 3sites

Adaptor primer, PCR 5'RACE PCR

1.6 B- 5~

DNA
Cell Culture DNA kit (QIAGEN),

QIAGEN Blood &

BD GenomeWalk-
erTM Universal Kit (Clontech),

DNA(2.5 pg) Dral
37
) ) 1/10
3mol/L NaAc , , 14000r/min
10min 80% , 14000r/min
Smin, R R 20 wl TE,
4 ul 10>
1.6 pl, DNA 4 pl,
(25 pmol/L) 1.9 ul, T4 0.5 pl,
8 ul, 16 ; 70 Smin S
72 Wl TE 10
1 pl PCR ,
10><PCR buffer 5 pl, dNTP (2.5mmol/L each)
4 ul, AP1 1 pl, GSP1 (5 ©GG

GAACCGGTTTCAGGCAAATGATAT-39 1 ul,
1 ul, LA Tag (Takara) 0.5 pl, ddH,0
50 ul; 94 3min, 94 1min



104 40
55 1Imin 72  90s, 30 , 72 2 PCR
Smin PCR 50 1 ul ( 2 3) 2 ,
PCR PCR 10><PCR 287bp 948bp cDNA
buffer 5 pul, dNTP (2.5mmol/L each) 4 ul, , B- cDNA 1897bp,
AP2 1 pl, GSP2 (5§ “CACAAGCTGCG 5% (5*=UTR)  94bp, 37 (€3t
AATGACGG-391 pl, PCR 1ul, LA UTR)  675bp, (ORF)  1128bp,
Tag 0.5 pl, ddH,0 50 pl; 94 3min, 375 polyA AATAAA( 4)
94 Imin 60 Imin 72 Imin, 30 s
72 Smin
1.7 PCR
PCR 2% ,
H.Q.&.Q.Gel Extraction Kit II (U-gene)
pMD 18-T (Takara), E. coli IM109, 400bp
M13 , PCR 300bp
, 200bp
vector NTI suite 6.0 ; B-
5% TFBIND

(http://ttbind.ims.u-tokyo.ac.jp/) (Tsunoda et al, 1999)

2
2.1 B- cDNA
cDNA , ACTOLF
ACTO2R PCR , 1050bp PCR
(D pMD
18-T M13 ,
1042bp  cDNA

2000bp

1000bp
750bp

1 RT-PCR
B-actin cDNA

Fig.1 B-actin gene cDNA fragment amplified by RT-PCR from
the liver of Chinese perch
M marker; 1 RT-PCR product

B- cDNA
7 , 5RACE 3 7RACE

2 57RACE PCR
Fig.2 5RACE-PCR product
M  marker; 1 PCR

3 3RACEPCR
Fig.3 3 RACE-PCR product
M: marker; 1: PCR

Vector s (Aristichthys
nobilis) (Clarias leather) (Cirrhinus
molitorella) (Channa maculate) (

) «C ) ( ) B-
p- ,
96.2%—100%( 1), ,
B- ,



1 : (Siniperca chuatsi)3- cDNA

5% 105

A
CTCTGAGCGCCGTCATTCGCAGCTTGTGCGGGATATCATTTGCCTGAAACCGGTTCCCTTAAAGCGAAAAGC
CCCCCCACCCAAAGTTCAGCCATGGAAGATGAAATCGCCGCACTGGTTGTTGACAACGGATCCGGTATGTGC

MEDETAALVVDNGSG GMEC
AAAGCCGGATTCGCCGGAGATGACGCCCCTCGTGCTGTCTTCCCCTCCATCGTCGGTCGCCCCAGGCATCAG
KA GFAGDTDAPRAVFPSIVGRPRUHA
GGAGTGATGGTCGGTATGGGCCAGAAGGACAGCTACGTTGGTGATGAAGCCCAGAGCAAGAGGGGTATCCTG
GVMVGMGQKDSYVGDEAQSZ KT RGTIL
ACCCTGAAGTACCCCATCGAGCACGGTATTGTGACCAACTGGGATGACATGGAGAAGATCTGGCATCACACC
TLKyPIEHNGIVTNWDIDMET KTIWHHT
TTCTACAATGAGCTGAGAGTTGCCCCTGAGGAGCACCCTGTCCTGCTCACAGAGGCCCCTCTGAACCCCAAA
FYNETLRVAPEEHPVLLTEHAPTLNPK
GCCAACAGGGAGAAGATGACCCAGATCATGTTTGAGACCTTCGACACCCCAGCCATGTACGTTGCCATCCAG
ANREKMTAQIMFETTFDTPAMYVATINAQ
GCTGTGCTGTCCCTGTATGCCTCTGGTCGTACCACTGGTATCGTCATGGACTCCGGTGATGGTGTGACCCAC
Av LSLYASGRTTSGTIVMDSOGDG GV TH
ACAGTGCCCATCTATGAGGGCTACGCCCTGCCCCACGCCATCCTGCGTCTGGACTTGGCCGGCCGCGACCTC
T veIYEGYALPHATILRTLTUDTLAGTRDIL
ACAGACTACCTCATGAAGATCCTGACAGAACGTGGGTACTCCTTCACCACCACAGCCGAGAGGGAAATCGTG
T bpyLMKTIULTERGYSTFTTTAETRETIYV
CGTGACATCAAGGAGAAGCTGTGGTACGTCGCCCTGGACTTCGAGCAGGAGATGGGCACCGCTGCCTCCTCC
RDIKEZ KLWYVALTDTFEA QEMGTAASS
TCCTCCCTGGAGAAGAGCTACGAGCTGCCCGACGGACAGGTCATCACCATTGGCAATGAGAGGTTCCGTTGC
SSLEKSYELPDGQVITTIGNETRTFTRTC
CCAGAGGCCCTCTTCCAGCCTTCCTTCCTCGGTATGGAGTCCTGCGGAATCCACGAGACCACCTACAACAGC
PEALFQPSFLGMET ST CGTIHETTYNS
ATCATGAAGTGTGACGTTGACATCCGTAAGGACCTGTATGCCAACACCGTGCTGTCTGGAGGTACCACCATG
I MK CDVDIRKDLYANTVLSGGTTM
TACCCTGGCATCGCCGACAGGATGCAGAAGGAGATCACAGCCCTGGCCCCATCCACCATGAAGATCAAGATC
YPGIADRMAQKETTALAPSTMKTIIKTI
ATTGCCCCACCTGAGCGTAAATACTCTGTCTGGATCGGAGGCTCCATCCTGGCCTCTCTGTCCACCTTCCAG
I APPERKYSVWIGGSTIULASTLSTTFAQ
CAGATGTGGATCAGCAAGCAGGAGTACGATGAGTCCGGCCCCTCCATCGTCCACCGCAAATGCTTCTAAACA

Q MWwWISKAQEYDESGPSTVHRTI KTCTF
GACTGTTCCTCCTCCCCCTCCCCAACCAAATGCCCAACAACTTCAGCTCTGTGCAAAACAACCACACGCCAC
ACATTTCTCATACACTCAGGCGCAGAGCCTAGATGACCAACTCATTGGCATGGCTTCAGTTATTTTTGGCGC
TTGACTCAGGATTTTAAAAAAAAACTGGAACGATGAAGGAGACAGTAATGTTTTTGGCTAGGTTAAAAAGAG
AGCACCCCAGGGTTCTGCAGTTGCATCTGGGGACTTAAAAAAAATGTACATTTTGTTTTTCTTTGAGTCATT
CCAAATGTTTGTTAACTGCATTGTTCAGACACATGATTCCAAATGTTAACTGCATTGTTCAGACACGTATTC
GCCTCTGTGAAGGCTGCCCAGTGGTTGGCGCATACTTAAACATGGTTGTAGTATCGCTTGTATGTAAATTAT
GTCTGGGTTTTTTGTACTTTCAGCCTTAAAAATCTTGGTCCTGTTTAATTTTTTTGTTTTTGTTATGCAAAA
CCCAATCGTGACCTTCTTCCCCCTGTTGGAGGTTTCATCCTGGGGTGGTGGGGCAAGGGGTCTCGAAGTGAT
GGGGTAACATGGGGTGCCAGACCGGTGGGGCCACCTGTACACTGACTAAACAATCCCAATAAAGTGCACATG
TGTTCCCAAAAAAAAAAAAAAAAA

4 B-actin cDNA

1
73
145
17
217
41
289
65
361
89
433
113
505
137
577
161
649
185
721
209
793
233
865
257
937
281
1009
305
1081
329
1153
353
1225
375
1297
1369
1441
1513
1585
1657
1729
1801
1873
1897

Fig.4 The nucleotide sequence of Chinese perch B-actin cDNA and predicted amino

acid sequence

ATG TGA , polyA (AATAAA)

B_

B- TATA box,
B- , 3 GCbox,

, B- 1347bp

6

) B'
13

(Tilapia mossam-
bica) (Cyprinus carpio)
(Danio rerio) (Oncorhynchus
mykiss) i (Rivulus marmora-
tus) il (Takifugu ru-
bripes) (Carassius auratus)
(Platichthys flesus)
]
,  MEGA2.1 B-
(3 5 ,

2.2 B- 5~

Genome Walker ,
PCR . Dra I
1400bp
PCR ( o),
1399bp DNA
DNA ,
PCR
B- 57
57 s
ATG 113bp 1009bp 2
9bp 473bp 1167bp 1365bp
55bp 337bp 660bp 782bp 1205bp
GATA , 183bp 287bp
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F1 U@, e, th4 . 8a . B, JEMTUE. B, XK. R AB-actin REEF T B EFRTE(%)
Tab.l Homology (%) of B-actin amino acid sequence among Chinese perch, bighead carp, catfish, mud carp, Taiwan snakehead, Afri-

can clawed frog, chicken, Norway rat, house mouse and human

96.8
96.2 98.9
99.5 97.3 96.7
98.9 96.8 96.2 98.4
99.5 97.3 96.7 100.0 98.4
99.5 97.3 96.7 100.0 98.4 100.0
96.4 98.2 99.4 97.0 96.4 97.0 97.0
99.5 97.3 96.7 100.0 98.4 100.0 100.0 97.0
98.8 98.3 98.3 98.3 98.8 98.3 98.3 98.1 98.3
40 Mozambique tilapia 1128bp, 375 polyA
29 European flounder
AATAA A -
59] Chinese perch B
100 Mangrove rivulus
Redfin puffer beta-actin-1 p-
75 3 1: Taiwan snakehead s
— Catfish B-
91 Catfishebrafish beta-actin-2 96%
66 EE Common carp B-
59 Bighead carp
41 — Goldfish B
100 Zebrafish beta-actin-1
65 I: Mud carp ’
Rainbow trout (
Chicken 96%), s
60 Human s
100 { Norway rat B'
100 House mouse
African clawed frog
o . B-
0.02
5
B-actin
Fig.5 Phylogenetic tree of B-actin based on nucleotide sequences obtained by
UPGMA method
Clustal X 1.81 Mega 3 , 1000
2 CAATbox, 131bp 427bp 2 MYOD
, 146bp 1 CArG box, 612bp 821bp
978bp 3 YYl . 717bp 752bp 852bp
1239bp 4 SPI 7
3
B- cDNA
- - 6 PCR
1897bp, 5 (57UTR) 94bp, 3 s
Fig.6 Genome Walker-PCR product
(3 =UTR) 675bp, (ORF) M marker; 1 PCR product

>



1 : (Siniperca chuatsi)3- cDNA 5 107
, AAAAGTCCACCCTTACCATAATGAAGTGGACCAGGAAGCAGAGATGGCTGTATATGTGTGTGTGTGTGTATG 72
GATA
TGTGTGTGTATGTGTGTGTGTGTGTGTGTGTGTCTGTTTTATTTAATAAAGGTGAATAAGAGCAGGTAAAAC 144
AAAGGGGCTTGATTGATTAAGCTGGAGGCTGGGGAGTGTTGATGGTCTATCTGATAGAGGGTAGAGTCTTTG 216
SP1 GATA
CACTTCCTGCTTCATAGTGGGTCAAAATAACATACAATAGCCTAGGTGTTTCCTACATGATTGAAAGGTGGC 288
s TGAAACAGCAACTAAAAATCTCTCAGCTAGTACTCACTCAGCGTGTATTTTGGTGGGGGTTTTTGGTAATTT 360
TCACAAGGTAGCCTATATATTGTCTGAGGGGTATTATTTAACACCTCCATCTAGTAGACTGCAGGCAGCATT 432
YY1
AAAATCTGAGAATGCTAACAAATCCCATCCTCTCCTGAAACAACACACCTTTATCAAACTATTGTATCTCAG 504
B- GCAGAGAGAGGGAGAGGTAGCCAGCAGCCAGTGGCAGGATATTTAGGAGGAGCCCAAGACCATGTAGCCACA 576
SP1 YY1
24, AAGCGCAAGTACTTGATCAATAAATGAACATTATCAGCAAGCATTGGCAGTATGGGGAAAGGGTGGCCTGCA 648
1 CAAT GATA SP1
TAAGTGGCCATCCCTCAGCCTGGGGCAGGGCAGCTCCACTACCCTGTGTGTGTGTTATGTATGTCATATGTT 720
box,1 TATAbox 1 ~ o1
CC(A/T)6GG ,  TGACCTGGTGATGCAGTGACTATGAGACCCACTGAGCTTACAGCCGGTTTTCAAAATGGACAGCAACATCAG 792
CArG box GATA YY1
’ CATCCCCTCTACCCGCTGTAATGTCTGAAAAATCAAATAGTGTCATGTTAATCCAAAGAGAAGAAATGGGAG 864
AGAGGACAGTCTTTGGAAAAAAAGTCTTGGGCCTTTGCAGCCTTGACAGGGAGGAGTCCAGGGTCCCGAAGC — 936
(Minty et al, 1986; Ng et al, GC box
1985) B- TTCAGTTATCATACAAATATGTGCCCAACTGCTCAGAGCATGGTGCAGGGAAGACATTGTCACACTTATGAA 1008
’ MYOD
> AGTTTATACATCATTTAGTCTGAATATAAAACAGTATATCAAGAGATTAGGCTTAGTAGGCCTCACAACTTC 1080
114bp CAAT box GATA
AATCCCTTCCCTTTTATTTTCTCCAATCCTTTGCTATTATCGCCTCCCTCTCTCTCACTCACTGAAATCGCA 1152
CArG box CAAT
) GGCACCCAGTGCACCACAGTGTGCACGCGACGTGCCCCAGTGCATGACGCTGGACCAAACAGAGGGCGCTAT 1224
CAAT
’ TCCGAAAGTTTACCTTTTATGGATAGAGCCGGGCAACTGACGCAGTATAAAAATCAGGCGCCCACAGCTAAC 1296
(Danilition et al, 1991) CATG box MYOD TATA
CArG CBF AGATTCACTCTGAGCGCCGTCATTCGCAGCTTGTGCGGGATATCATTTGCCTGAAACCGGTTCCCTTAAAGC 1368
GATA
a- GAAAAGCCCCCCCACCCAAAGTTCAGCCATG 1399
p- ’ 7 B-actin 5
CBF c-fos Fig.7 5 “Flanking sequence of Chinese perch B-actin gene
, p-
B-
5% s CAAT box TATA box
CArG box , MYOD YYI
, , 2003. GFP fif
SP1 GATA GC box | 25(4): 409—413
b- : . , 2003.
, , 27(5): 409—
( , 2003; 414
Hamada et al, 1998) DNA , o- , , , 2001, -
B- , ( ), 2703):
( 177—178
2001) Danilition S L, Frederickson R M, Taylor C Y et al, 1991. Tran-
’ scription factor binding and spacing constraints in the hu-
(GFP) GFP . . . .
man [3-actin proximal promoter. Nucleic Acids Research,
p- ; GFP ; 19(24): 6913—6922
5 fiff Hamada K, Tamaki K, Sasado T et al, 1998. Usefulness of the
( ,2003) B- medaka B-actin promoter investigated using a mutant GFP

reporter gene in transgenic medaka (Oryzias latipes). Mol
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Mar Biol Biotechnol, 7(3): 173—180 conservation of noncoding regions and chromosome disper-

Hua Zhong, Jonathan W S, 1999. Direct Comparison of GAPDH, sion of pseudogenes. Mol Cell Biol, 5: 2720—2732
[B-Actin, Cyclophilin, and 28S rRNA as Internal Standards Sheterline P, Clayton J, Sparrow J, 1995. Actin. Protein Profile,
for Quantifying RNA Levels under Hypoxia. Biochemical 2(1): 1—103
and Biophysical Research Communications, 259(3): 523— Tsunoda T, Takagi T, 1999. Estimating transcription factor
526 bindability on DNA. Bioinformatics, 15: 622—630

Minty A, Kedes L, 1986. Upstream regions of the human cardiac Vandekerchkove J, Weber K, 1978. At least six different actins
actin gene that modulate its transcription in mouse cells: are expressed in a higher mammal: an analysis based on the
presence of an evolutionarily conserved repeated motif. Mol amino acid sequences of the amino-terminal tryptic peptide.
Cell Biol, 6: 2125—2136 J Mol Biol, 126: 783—802

Ng S-Y, Gunning P, Eddy R et al, 1985. Evolution of the func- Welch M D, Holtzman D A, Drubin D G, 1994. The yeast actin
tional human B-actin gene and its multi-pseudogene family: cytoskeleton. Cur Opin Cell Biol, 6: 110—119

CLONING AND ANALYSIS OF THE FULL-LENGTH ¢cDNA SEQUENCE AND
5 “FLANKING REGION OF CHINESE PERCH SINIPERCA CHUATSI B-ACTIN GENE

LIU Xiu-Xia, LIANG Xu-Fang, WANG Lin, DUAN Jin-Xia, LI Guang-Zhao, LIAO Wan-Qin
(College of Life Science and Technology, Jinan University, Guangzhou, 510632)

Abstract Referring to the deduced amino acid sequences of B-actin from other vertebrates, two degenerated primers
were designed and synthesized for cloning the cDNA of Chinese perch (Siniperca chuatsi) B-actin gene by RT-PCR. The
full-length cDNA sequence was further obtained with the method of 3'- and 5'- rapid amplification of cDNA ends (RACE).
Genome walker method was applied to get 5'-flanking region of Chinese perch P-actin gene. The complete Chinese perch -
actin cDNA was 1897bp in length, containing an open reading frame of 1128bp (encoding 375 amino acids), flanked by
94bp 5'UTR and 675bp 3'UTR. The sequence analysis reveals that, the identities of -actin amino acid sequence among
Chinese perch, African clawed frog (Xenopus laevis), chicken (Gallus gallus), Norway rat (Rattus norvegicus), house
mouse (Mus musculus), and human (Homo sapiens) are more than 96%. This suggests that B-actin is highly conserved. The
phylogenetic tree constructed on the basis of B-actin nucleotide sequence describes accurately the relationship among fish,
amphibian, bird and mammals. The result supports that f-actin may be investigated further as a good phylogenetic marker.
A 1399bp 5'-flanking region of Chinese perch B-actin gene was obtained using genome walker method, a proximal pro-
moter element, containing highly conserved CAAT, CArG, and TATA boxes, has been found within the first 200bp up-
stream of the start codon ATG. Other potential regulatory elements including GC box, MYOD, YY1, SP1, and GATA also
have been found in this 5’-flanking region. The successful cloning of 5'-flanking region of Chinese perch B-actin gene, lays
a foundation for future study on transgenic Chinese perch.

Key words B-actin gene, cDNA sequence, 5'-flanking region, Cloning, Chinese perch
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