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Abstract: Through PCR amplification, the B -actin gene pramoter fragnent S721 (2 398 bp) of Leuciscus
merzbacheri was obtained W e forecasted its transcriptional regulation elements using bioinfomatics method In
view of itsORF and introns sequence, the systen development was analyzed betveen L. merzvacheri and other
closely related fish gecies Three core pranoter transcriptional elenentswere situated in the transcriptional start
site( +1) upper - 89, - 59, - 26, including the CAAT-box, CA rG motif, TATA-box Results of putative
transcription binding sites analysisof the promoters revealed the presence of several critical transcription binding
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sites such as theM EF2, A TB, CHRF, NRE,M TEN, E-box, RU49, ZB PF, CREB, Enhance region and CEBP in
the further promoter The Plice sites abided by GT AG rule in the pliceosme intons The promoter S221

fguence included the intron 1, intron 2, intron 3, and 155 amino acids The systan development analysis of

three introns shoved that M egalobrama amblycephala had more close relationship to Ctenopharyngodon idella

and M ylopharyngodon piceus than L. merzbacheri This is not consistent with the traditional classification, and

the reaon needs further investigation
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Tablel Prediction of mportant transcr iptional regulation elenentsfor

L euciscus m erzbacherif -actin gene pranoter SZ21

The regulation (& .3" bp) () . Core M atr'ix )
elanents The sequence sites(5' - 3', bp) ( strain) Core sore  Matrix score  Character and function
CAAT box -89 -85 1. 000 1. 000 CAAT
CC/(A/T) ¢ GG box -59 50 1. 000 1. 000 CAIG
1176 1 194% 1. 000 0.913
TATA box -26 -22 1. 000 1. 000 TATA
105 121* 116 132* 186 202
450 466° 453 467° 834 8507 1. 000 >0.9
893 909 1176 1192* 1372 1388
M EF2° 273 295 1. 000 0.773
SATB 244 2587 247 261 1. 000 >0.9 AT
CHRF 300 312 1. 000 >0.9
NRE 429 439 1. 000 >0.9
MTEN® 513 533 1. 000 0.801
E-box 1306 1318 1467 1481 >0.9 >0.9 E-box
RU49 1721 1727 1. 000 1. 000 RU49
ZBPF 73 85 2206 2228 1. 000 >0.9
CREB 275 295 443 463 967 987 1. 000 >0.9 AM P
Enhance region 1175 1225 1. 000 0.941
CEBBP 771 785 1008 1093 1107 1094 >0.9 >0.9 Ccaat/
1108% 1395 1409 1564 1578
2140 2154
a b MEFR2 MTEN , matrix 0.773 0.801,

a Indicates anti-sequence, b Because of theM EF2 andM TEN’ s important function, they are listed, although their matrix scores are only
0. 773 and 0. 801, repectively.

) S721
155 DNAman 4. 0, , 3
B -actin
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5’ -GTGAGTGACG CTGGACCAAT| CAGAGAGCAG AGCTTCGAAA GITTACCTTT TATGGCTAGA GCCGGGCATA CACTGCCATH -25

(CAAT #E) +1 [CC(AIT)SGG HE]
ERRrAGAGeT coccoaceTT m_ +56
TATA o
( 1B intron 1
ARG CT I AAGTCCACARNACCCOCCOTANACCIARGGTG AGTTAATTTT TCAGCTTTTA AAGCCTTTTT ATTGTATTTT +136

TAGTTCATTA ATATTAATTT AAATGTTTAA CTAGAATGAA TAAACAARAC 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

TCGARATATA AGGTGTGGTC AATTTTAACA GTTGGTGTAA ATTTTGTTCT GGTGGCAATT AAAGTTTTAT AATTGTGTCG +856

AACACTAACT TCGCTTAAAT CTTATTGATA AGATTAGAAT ATAAACCGAA TCGGCTGATG ATGGTGCTTT GATGTGAAGT +936

CTGCTCTATG GAGTCATTGA ATTGACTGCA GATCTGTGAC GCAGTAATGT TGGGCAGACA CCCGTCGARA 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 TTTAGCORICHCATCATGARANIIGCOGCACH +1416
exon2

intron 2
GTGAGAGGCA GAGGATAAAT AGATTTGGGC TGACCTGTAA TGAGAATTAT TTTCATAATT +1576

TAAAAGTGAA TTAACTTCCA GTTACTAAAC ATTTTACAAA AATTAACATT GCTTTCTTTG TTACACIEGIGHNCATGGINGE +1656

[[FGGGRCAG ARGEACAGCT AIGTTGOTGR TERGGCTCAG AGCRAGAGAG GTATCOTGAC TOTGARGTAC CCCRETGRGY 17 ¢

exon3

CGGTATTCT CACCAACTGG GACGACATGS AGRAGATCTG GCATCACACC TICTACAATG AGCTGCGTGT TGCOCTRGAT 11616
GTTG 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 CTCTCTICTTT TCACHTCATGIITCGAGACCCNTCARCACEET +2216

exon4 partial sequence

-37+2294

2 B -actin Sz21 3

Fig 2 The squence camposition sketch map of three core pranoter tran<r iptional elenents
ntrons and exons of thef -actin gene pranoter SZ21 of L euciscus m erzbacheri
“o+1” i CAAT CC(A/T)6GG TATA ;
“ _m - §"

“ +1” indicates trancription start site; “ a- indicates CAA T-box, and CC (A /T) 6GG motif, and TA TA -box of proximal
pranoter in transcription start site upper, “ " indicates intron region; “ £ indicates exon region
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Fig 3 The hanology analysis chart of parital am ino acid ssquence
for L euciscus merzbacherif3 -actin gene
: Leuciscus merzbacheri; : Ctenopharyngodon idella, M 25013, : Cyprinus carpio,M24113;
:M isgumus mizolepis A F270649; :M ylopharyngodon piceus A Y289135;
:M egalobrama amblycephala, A Y170122
Consensus 6
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Table2 The hamology cam par ison analysis of am ho acid and ntron of 3 -actin
gene between L euciscus merzbacheri SZ21 and other s fishes
Smilarity (%)
The compared geciesof fish 1 2 3
Amino acid Intron 1 Intron 2 Intron 3
Ctenopharyngodon idella M25013 99 4 810 79 2 910
M ylopharyngodon piceus AY289135 9 4 80 8 7.7 93 2
M egalobrama ambtycephala AY170122 99 4 78 5 750 92 2
Cyprinus carpio M?24113 99 4 T 67. 0 84 8
M isgumus mizolepis AF270649 98 1 34 4 45 2 44 3
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