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Fig. 1 Amplification products of LD-PCR

A. La-PCR ; B. La-PCR

1.5kb

s M

2 3 ﬁéﬂﬁﬁiﬁ'ﬁ‘?}@g marker(10 000), 1~6 Dra ,EcoR ,Pvu ,Sca ,Smal
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4 EcoRV  Ncol A . results of 1st PCR; B. results of 2nd PCR

M. DNA ladder markers (10 000); 1~6. PCR products of Genome-

250 bp 600 bp 800 bp Walker DNA Libraries

CCTTAGGAAAAACTTAGGGTTTTTCCGGCAGAATTTTTTTTACTATATATATATATC
|AACTTTATTTACTAGATTATATATAATIAATATAAGCGTTTAAATTTTTGATTATTTAATAAA
CATTGACATTAATCAAATTTTATTGTATATATATATAGATGTACATTAGTACATATCTATATA
GACGCGTTACATACATACTAAATATACGTAATATTTGGTATATTACGTATATAACACGTTTA
TGATAAAGTTAAAATAATAATATACGTCCTTAGTTCAGTCGGTAGAACGCAGGTCTCCAAAACC
TGATGTCGTGGGTTCGAGTCCTACAGGGCGTGATTTTGCAAAATAAAGTTTAGGTTAGTTT
GTTTAAAAAATTTTTGGTATTATTATTTAATAATAATATTATACTGAACGCGCAAGCACAA
CTAAAGCCAATTCAAAGACTTCTATTGAAATAAAATATATATATAATTTATACCAAATTTT
UP1280 5" ——p 3’
TTTTGTTC|TTTACAAAAAGAACAATATTTTGTATTAT|TAAAAAAAAAAAATAAATAAACT
TATTTTTTTAACAACCTTATTTTAGTATTCTTAAAAGAAACGAAAAAATTATACAAAAAG
TATGCACTTAATCTTTAGTTTAAAGAAAATTTTATAGTAATAGTTTTCTTTAAACTAAAAA
TAAACTCATAAACCTAGAAAATAGTCTAGGTTTTTAGATTATTAAAAAAAAAATCTAAC
UP840 5'—p» 3’
TAGAATGAAAAAATTTTTCAAAAAAACTTAATGAATTTTTCAAGATAAAACTCTTTCAA
ATTTAAAGTTTAATTTTAATTGAAAAAACTTTGGAAGAGTGATAGGAGGTATTTTTITTT)
UP490 5—» 3’
|TAGCTAATATTAATTTAAATAATAT|TGTTATTTATTAATAGGTGGTGTCAATTTACGCCACC
AAAGCGCGCACAAGCGCGGAAAAAAAAAAAAAAAAATTTATTAATAATAAATTTTTAA
TGATCTCTCCGGAATATATAGATAATAACAAATTCAGAAGAAATTTTTAGAAGTTTTAAA
TATCCTAAAGAATATTTAAAATCTTCTAAAATTTGTTATCTATTTATAACAATTTTATCGGT
TTTTTAGAAAAAAAAAAAAGTATCTCCTAAATTAAAATGAAAAATTCTTAGATAAGGGT
UP150 3——p 3’
ATGAATGACGACCTTACTTATTTTTTCCTTAGGTCG|TTAAAAATACAGCAAATAGAATAA|
TATATTTAAAAATATAAAGTGTTTCGTTTACGACGGAAAGTATAAATTTTAAATATATTAT
TAAACAATAGTTTATAAGTTATAAACTATTTGTTTCTATCATATCCCTTTAACAAGAAAAA
AAATTTTTTTATGGCAATGCGCACACCTGAAGAATTAAGTAATCTAATTAAAGATTTAAT
TGAAGAATATACACCAGAAGTAAAGATGGTGGACTTTGGTATCGTTTTCCAAGTAGGT
34— 5 Down

GACGGTATCGCTCGT

2 atpA 5
Fig.2 Sequence analysis of the atpA gene promoter and the positions of primers

AAATATAT , GSP2; [TTCGAA ; ATG

BLAST tRNA R 4

AAATATAT shadow tagged sequences are known sequences; the lineation sequence of the end is primer GSP2;
Framed sequence as is promoter characteristic sequences; ATG is initiation codon; italic sequence is high homology of small tRNA
fragments by BLAST analysis; double underline sequences are 4 upstream primer and a downstream primer respectively, with label of primer
name and direction
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Promoter Pos: 1228 IDF- E5.50
-10 box at pos. 1213 TAATATATT Score 48
-35 box at pos. 1192 TTAAAA Score 37

3 0.5 kb
Fig. 3 Promoter prediction by softberry
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Fig. 5 The 4 recombinant vectors after digestions by
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1.0 kb

M. Marker (10000); 1~4.four vectors digested by both EcoRV and
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Fig. 4 PCR products of 5'-deleted promoter fragments of
the atpA gene

M marker(10k); 1~4 PCR

M. DNA ladder markers (10kb); 1~4. PCR products using the four

upstream and one down stream primers
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4 Fig. 6 D. salina with transformed GFP observed by fluo-

rescence microscopy (400><)
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Abstract: To clone and identify the function of the promoter of the ATPase alpha subunit (atpA) gene from
Dunaliella salina, a chloroplast GenomeWalker DNA Library from D. salina was constructed, from which the
1 347 bp upstream fragment of atpA gene was cloned by long distance-polymerase chain reaction (LD-PCR).
According to the positions of the different promoter elements predicted by bioinformatics tools, 5'-deleted se-
ries primers were designed to amplify different promoter fragments. Series 5'-deleted expression vector con-
taining the GFP gene was constructed and then transformed to cells of D. salina by particle bombardment. The
transformed cells with p1000 recombinant vector produced green fluorescence, but not in other transformation
groups, suggesting that the cloned region had the activity of the promoter and may drive the effective expres-
sion of the GFP gene in D.salina. Our results have layed a foundation for the chloroplast transformation sys-
tem of D.salina.
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