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RU49. ZBPF. CEBP. CREB ¥4 NEE#FH T E M A, F Aart 183 EAM &k # Kk pEGFP-N1-AFPIIl #
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SZ21 B A )3 51 EGFP 34 35 T 72 v 3L 20 ¥ 40 Jie o R 35 W9 V8 e . 3 3F BHK-21 508 50 40 B2 RIE 52, miE
Bt FTRAFE B BB KL NENE, EERAERFT T UEE. PCR W IME K H BHK-21 £ 7% X 40 i &
4 DNA, ez SZ21 HWRF B, XERI D H T A AEME G EERIET & B-actin X H B 21 T .
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Cloning of the promoter region of Leuciscus Merzbacheri B-actin
gene and detection of its function
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Abstract: To utilize the gene resources of Leuciscus merzbacheri, a 2 398 bp (SZ21) DNA fragment including the 5%

flanking region and partial open reading frame of the f-actin gene was obtained through PCR amplification. SZ21 includes

a regulatory sequence which contains the 5 “proximal promoter, the first, the second and the third exons and the partial
fourth exon sequence. The 5 “proximal promoter region is critical for transcription activity including the CAAT box, TATA

box and CArG box. The analysis of putative transcription binding sites of the promoter by on-line software revealed the
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presence of the critical transcription binding sites (such as E-box, RU49, ZBPF, CEBP and CREB). CMV promoter for eu-

karyote vector pPEGFP-N1-AFP

was destroyed by Aat Il digestion. SZ21 regulatory sequence was inserted into the vector

pEGFP-N1-AFP (with destroyed CMV) that can express green fluorescence protein, and 2 pEGFP-N1-AFPIII recombi-

nation vector was constructed. Linearized B2 pEGFP-N1-AFP

was transfected into BHK-21 cell through lipofectin.

EGFP expression of the transgenic cell was observed by micro fluoroscope. The results indicated that the cloned Leuciscus
merzbacheri f-actin gene promoter SZ21 has the activity to switch on the EGFP expression in mammal cell, and has a
continued starting expression activity passing on from generation to generation in green fluorescence cell. In addition, the
SZ21 target fragment was detected in the BHK-21 green fluorescence cell genomic DNA by PCR. This suggested that the
SZ21 promoter of S-actin gene has effective transcription activity and can promote the expression of foreign gene.
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DNA, B-actin [14] k1 BATEBRET A factin ERBHFRER PCR
p-actin (GenBank ikl
M24113  M25013) : Hwang "% 6=
ﬂ—actin ’ BA-P1 (Upper) GTGT/AGTGACGCT/CGGACCAATC
) ’ ﬁA—Pl, BA-P3 (Down) CCAGAGTCCATCACGATACCAGT
BA-P3’ : SZ1A-U (Upper) CGGACGTCGTGAGTGACGCTGGACCAATC
long DNA 7ag  PCR 1.2.4 pEGFP-N1- AFPIII# /A% CMV &3 F 85
p-actin 94 T &KAR 69 By by = I
4 min; 94 50 s, 63 50s, 72 Aat pEGFP-NI-AFP ,
1 min 50 s, 30 ;72 10 min 1% CMV ,  T4DNA ,
PCR .UV pEGFP-NI-AFP (CMV )  Aatll  EcoR
PCR , PCR pBS-T  ( pEGFP-NI-AFP (CMV ), 1%
pBS-SZ21-P) , PCR

122 AW BT /5 5 4 F M0 TR oA
Matinspector software (http://www.
genomatix.de/cgi-bin/matinspector.pl) Match pro-

gram(http://www.gene-regulation.com/cgi-bin/pub/pro-

grams/match/bin/match.cgi) TRANSFAC
6.0,

) 0.9

123 HEBRIET & f-actin XA BHFTEHHHEK

# B 5 I
DNAman R
Aatll  EcoR 1 BA-
Pl 57  Aatll GACGTC
, SZ1A-U, 1 SZ1A-U/
BA-P3 pBS-SZ21-P  PCR
S-actin 1.2.1
PCR , PCR
pBS-T ( SZ2AP3)
( 57 Aatll pBS-T
EcoR | ) Aatll
EcoR 1 SZ2AP3, 1%

1.2.5 AMAAHIR B2 pEGFP-N1-AFPII # 44 1 &

W o

=
1.23 124 Aat EcoR |
PCR pEGFP-N1-
AFPIII(CMV ), T4 DNA 16
, B2 pEGFP-N1-AFPIII
TOP10 , 30 pg/mL
LB
, , DNA, Aat
I EcoR1 PCR B2

pEGFP-N1-AFPIII,

1.2.6  fafa3E i A 05 %R F] G418 REZARE 69 7
DMEM , 10%
( ) 100 pg/mL, 37
BHK-21 G418

5 300 pg/mL 350 pg/mL 400 ug/
mL 450 pg/mL 500 pg/mL 10d

5% CO,

1.2.7 B2 pEGFP-NI-AFPIIl A # & & # 4Kk 45
BHK-21 %@ ft

BHK-21 12.6  Aatll
pEGFP-N1-AFPII[(CMV ) B2
pEGFP-N1-AFPIII, cCMV B2
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1d, BHK-21 , , 510 1.2.1,
cell/mL 12 ,
75%~80% , PBS 2
3, 2 (CMV 2.1 p-actin
2 , 3
" 2 1.5mL , 1 5 DNA
wg( 610 L) DNA, BA-P1/BA-P3  PCR , ,
DMEM 150 pL, 8 uL , P-actin ( Sz21),
DMEM 150 ul; 2400 bp , pBS-T
DNA : PCR :
30 min BHK-21 , CO,
(7 5% CO») , 30 min 8221 2398 bp
| PBS 1 ’ 300 UL Liu (M24113)
DMEM 8 uL , ; 58.72%
4~6h : 10%FBS p-actin 5221
DMEM : O, N
: CAAT Box CArG Box
TATA Box, (+1)
1.2.8 G418 fihit KA %k & R 49 BHK-21 %0t 89 59 26 ( 1
24 h BHK-21 - Soactin
, 400 pg/mL
G418 BHK-21 ; 2 398 bp
S721 1 CAATbox 2 CC(A/T)sGG box
BHK-21 ’ 400 pgmL 12 TATAbox 2 E-box | RU49 2 ZBPF
G418 3 CREB 1 Enhanceregion 7 CEBP
; ; ( >0.9)(  2)
;2.3 B2 pEGFP-N1-AFPII
SZ1A-U/BA-P3 PCR
1.2.9 #£ik% 6% %6y BHK-21 @i A8 RIEF B-actin S721, Aat 1l
& B-actin B B 3T 4 PCR 52 721 pBS-T ,
BHK-21 2, Aat 1l SZ2AP3  Aatll
400 pg/mL G418 PEGFP-N1-AFPIIl CMV ,
BHK-21 pEGFP-N1-AFPII[(CMV ) Aat 1l
1.5 mL , DNAsel pBS-T EcoR | ,
, DNA( [13] S721 SZ2AP3 ,
), B2 pEGFP- Aatll/EcoR 1 pEGFP-N1-
NI-AFPIIl PCR BA-P1/BA-P3  AFPII(CMV ) B2
DNA PCR , pEGFP-N1-AFPIII B2 pEGFP-NI1-AFPIII
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Aatll/EcoR 1 ( 2 2.4 P-actin SZ21 BHK-
R S721 21

2 398 bp, pPEGFP-N1- AFPIII[(CMV ) Aat pEGFP-NI-AFP (CMV )
4573 bp B2 pEGFP-N1-AFP ,

5 *GTGAGTGACG CTGGA|CCAAT| CAGAGAGCAG AGCTTCGAAA GTTTA|CCTTT TATGGICTAGA GCCGGGCATA CACTGCCA -25
+1 [CC(A/T)GG ]
(CAAT )

—
[TAAJAAGAGCT CGCCCAGCTT TT({:A]TCCTCA CTTTGAGCTC CTCCACACGC AGCTAGTGCG GAATATCATC AGCTTGTAAC| +56
(TATA ) intron 1

[CAATTCTCTT AAGTCGACAA ACCCCCCCTA ACCTAAGIGTG AGTTAATTTT TCAGCTTTTA AAGCCTTTTT ATTGTATTTT +136

TAGTTCATTA ATATTAATTT AAATGTTTAA CTAGAATGAA TAAACAAAAC TGTATAAAGT CGTTTGAACA AGTTACCGGT +216

CTTTTTGCTG TTAAATATTA ACTTCTGCTT AAAAACAGCA GTTATTCTTT AGTATGTGGT TATTTTATGT AAATTATTGC +296

TGTATTATCA TAACTTAATG TACTGACATG TCAGTCGGAA GTGAGGGTAA CCGCTGTAGA CACGACATTG AATGGGCCGG +376

TGTGAAATAA GCGTTTAAGT TACGTCTCTC AACATTAAGA TGCGCTCTGG TTAACCGTGT TTTAACAGCT ATTAACGTGT +456

CTTTATAGTT TTAAGGGTAT TCGTGAGGCA TGATGTATAC TTGATGGATA GCCGGCATGG GAAGTTCTTT GTGCAGCAGG +536

CAGTGCTGCA GCAGGGTGTG ACCTACTTTA GCTAACGTTA GCCGGCTAAC CAGCTTTCAC CTCCGGTGAA TCTGACATTT +616

GCTTAAAGTT ATTCGATCTC TAAATAATCA AATGCTACTA ATTATTTCGC TTTCATCACA ACCAACCGTT TTAGTGAATA +696

TTGACGCTTT AAATCGTAGT ATGCAGCCCC TCAGTCTTTC ATTAAGACTG AAGATTAGTG AAGCACATCA TATTCACGTT +776

TCGAAATATA AGGTGTGGTC AATTTTAACA GTTGGTGTAA ATTTTGTTCT GGTGGCAATT AAAGTTTTAT AATTGTGTCG +856

AACACTAACT TCGCTTAAAT CTTATTGATA AGATTAGAAT ATAAACCGAA TCGGCTGATG ATGGTGCTTT GATGTGAAGT +936

CTGCTCTATG GAGTCATTGA ATTGACTGCA GATCTGTGAC GCAGTAATGT TGGGCAGACA CCCGTCGAAA TTCGGTTGTG +1016

TAATTGATAC CAGGCGAGAA TGGAAGAGGA TGTAAAACTT AATTCTTGTA GAATTTAGGG AGTGTCCCTG GCGTGATGAA +1096

TTTCGAAATC TGTTCCTTTT TACTGAACTC TGACTCTGGC TGAGTGCCAC ACCGCCGGCA GCCGCAAAGC GGCTCAATCC +1176

ATTGCCTTTT ATGGTAATAA CTAGAGAATG CAGAGGGACT TCCTTTGTCT GGCATATCTG AGGCGCGTAT TGTCACTCTA +1256

GCACCCGCTA GCGGTCAGAC TGTAGAATGC AGCACGAAAC AGGAAGTTGA CTCCACATGG TCACATGCTC ACTGACACTT +1336

TCTTTCATGG CAGCAGTGCA CTTCTAAAAC GTTTTCTCTC TCTTTTACAG TTTAGCC|ATG GATGATGAAA TTGCCGCACTI +1416
exon2
|GGTTGTTGAC AACGGATCCG GTATGTGCAA AGCCGGATTC GCTGGAGATG ATGCTCCCCG TGCTGTCTTC CCATCCATCG{ +1496

intron 2
|TGGGTCGCCC CAGACATCAG| GTGAGAGGCA GAGGATAAAT AGATTTGGGC TGACCTGTAA TGAGAATTAT TTTCATAATT +1576

TAAAAGTGAA TTAACTTCCA GTTACTAAAC ATTTTACAAA AATTAACATT GCTTTCTTTG TTACAGIGGTG TCATGGTTGG| +1656

ITATGGGACAG AAGGACAGCT ATGTTGGTGA TGAGGCTCAG AGCAAGAGAG GTATCCTGAC TCTGAAGTAC CCCATTGAGCI +1736
exon3
|ACGGTATTGT CACCAACTGG GACGACATGG AGAAGATCTG GCATCACACC TTCTACAATG AGCTGCGTGT TGCCCCAGAG{ +1816

[GAGCACCCCG TCCTGCTCAC AGAGGCCCCC CTGAACCCCA AGGCCAACAG GGAAAAGATG ACACAG|IGTTG GTTTTTTGCT +1896
intron 3
AGCAAATGGT GCATTGAAGT TTCTTGTTTG TCCTGTTCTG TCATTTTAAG TTCTCCTTTT CATTCATTCA CTTCCTCCAG +1976

GCTTTGTTTC CTCTGAGCTC CTGAGTTTCT CATCTTTTGC TGGAAGCAGC AGGTTATCTA TACTTTTGCC TGCCTGTTTT +2056

GCAGTCTCCT GCACTCTTAT ACTTTGTGCA CTTTTGTTTC TTTACTCTGG ATTTCCAACT AACCCCTGCA TGGATGTGTG +2136

GATGGTGTGC TGTAAATATT TGAGCATCAG TTAACCTATC CTCTCTCTTT TCAGATCATG TTCGAGACCC TCAACACCCC+2216
exon4 partial sequence
|CGCCATGTAC GTTGCCATCC AGGCTGTGTT GTCCCTGTAT GCCTCTGGTC GTACCACTGG TATCGTGATG GACTCTGG{ -3 72294

1 EBRIES @ p-actin BERBHT SZ21 FIFEHTEE
“41” «OdJ- CAAT  CC(A/T)GG  TATA « <O




1034 i f# HEREDITAS (Beijing) 2009 31
x2 HBRMETE P-actin ERRBH T SZ21 FIH A EGFENEERRESEA FMB I THTN
(5537bp) Core Matrix
CAAT box —89~—85 1.000 1.000
CC(A/T)sGG box ~59~-50 1.000 1.000
//1176~1194* 1.000 0.9
TATA box —26~-22 1.000 1.000
//105~121*//116~132%//186~202//
450~466 *//453~467 *//834~850*//
893~909//1176~1192*//1372~1388 1.000 0.9
E-box 1306~1318//1467~1481 0.9 0.9
RU49 1721~1727 1.000 1.000
ZBPF 73~85//2206~2228 1.000 0.9
CREB 275~295//443~463//967~987 1.000 0.9
Enhance region 1175~1225 1.000 0.941
CEBP 771~785//1008~1022//1093~1107//
1094~1108%//1395~1409//1564~1578"//
2140~2154 9 0.9
:? ; RU49 RU49; ZBPF ; CREB cAMP ; CEBP Ccaat/
400 pg/mL G418 , 54d,
2 pEGFP-N1-AFP
, 10 d,
138 ’
2000 2.5 BHK-21
1200 p-actin PCR
800 ) 1 2.

500

200

2 MEWMEZFZIESK 2 pEGFP-N1-AFPII AarIl/
EcoR | WEGIEEE
1: DNA Markerlll; 2: 2 pEGFP-N1-AFPIII

BHK-21 24h , B2
pEGFP-N1-AFP
,  pEGFP-NI-AFP (CMV )
3
48 h, pEGFP-N1-AFP (CMV )
, B2 pEGFP-NI-AFP

pEGFP-NI-AFPII[((CMV )

B2 pEGFP-N1-AFPIII , DNAse |
, DNA, BA-P1/BA-P3
PCR , B2 pEGFP-NI1-AFPIII
, 2 398 bp( 4)
f-actin S721
B2 pEGFP-N1-AFPIII BHK-21
3
S-actin
3 y 4 , 3 r 4
p-actin ,
(9151 B-actin



10 : B-

1035
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5% B-actin
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“l Liu M p-actin
p-actin (NCBI
M24113), ,
S-actin S721,
CCAAT CC(A/T)¢GG TATA
f-actin ,
Bl 4 REFEWKNH BHK-21 AT HEEREST & 3~ ;
p-actin Z2E B F SZ21 # PCR X E[E CC(A/T)sGG ~59~-50
1: ; 2: DNA Markerlll; 3: ; 4: pEGFP-N1-AFPIII
(CMV ) ;5: B2 pEGFP-NI1-AFPIIl ’
(1176~1194 %), TATA box
CAAT TATA CArG —-26~-22 )
s CC(A/T)¢GG B-actin ,
57 , 57 B-actin B-actin

p-actin

50 pm
B

VS BHK-21 R IAFBRAZBNR A
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ZBPF CEBP CREB B-actin [5] Liu ZJ, Moav B, Faras AJ, Guise KS, Kapuscinski AR,
1 2 3 1 2 3 Hackett PB. Functional analysis of elements affecting ex-
4 pression of the B-actin gene of carp. Mol Cell Biol, 1990a,
pEGFP-NI-AFPIIl  CMV 10(7): 3432-3440.
1~589 bp ’ 4 darll [6] Williams DW, Mullér. F, I.davender FL, Orbar.l L, Maclean N.
High transgene activity in the yolk syncytial layer affects
Aatll pEGFP-NI-AFPIII, quantitative transient expression assays in zebrafish (Danio
CMV 121~443 bp > rerio)embryos. Transgenic Res, 1996, 5(6): 433—442.
,CMV BHK-21 [7]1 Feng H, CHeng J, Luo J, Liu SJ, Liu Y. Cloning of black carp
, CMV pEGFP-N1-AFPIII B-actin gene and primarily detecting the function of its pro-
( pEGFP-Nl-AFPIH(CMV ) moter region. Acta Genet Sin, 2006, 33(2): 133-140.
(8] , , , , , .
B-
B2pEGFP-N1-AFPIII pEGFP- L2008, 16(2): 242-247.
N1-AFPIII (CMV ) AatlIl/EcoR [9] , , , , ,
pEGFP-N1-AFPII[(CMV ), B-actin
SZ21 , , 2008, 24(10): 1768-1775.
B2 pEGFP-N1-AFPIIl BHKI-21 [10] ’ ; ’ ’ -3
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