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1 AGTGGAGTAGCATAGGGCCAACTGTCGCCGCTGATCAGCCCCCAGAACACTGTTTGAAGCTAGAAAGGTGGCAGGGTCCG
81 CCACATATAANCAAAGTAAAACAQTATAANTTGTGTTGTCTTTGAGGTCAQTTTGTTTATTCAGTCATGAAAACAAGGAG
TATA  SRY TATA SRY
161 AGTTTGTTTAGGCAGAAAAAAATCAGTCAAAGATCTTTCTCGTCTGATTACAJTTTCTTTCCAAAAACTACATAGTGCAC
0CT-1 SRY
241 CTTTAATTATAANAAAGGAACTGTTGTTTTTTTAAAAAAAAAAAAAAAAACAQTAARCAATTGTTTGGATCAATCTGACA
TATA SRY Sox-5

321 TCATCGGAATGGTCCTGGTCTGTCTTTACAGGAAGTCTGTACAATGAAAAAACATGTTATGTTCAGTGGCATATAACATT

401 CCATTTCTCAAGTATAAGGCTGTCAATGGAATTGAAATTAGGTTACAGCATTTACTACTGGATCACAATGAAGCCATTTA

481 ACCACTGGGTGAAAGACAAAAAATGTGTCAA TTTATGAAATAAAAAGACATTTTATGTCACTGTTCCA

HNF-3B

561 AATTACATGCCATGTAATGTGTCACAGCACTGTTCAGGTAAAGTGGGACACCATTTTATTCTTCATTCATGCTC

641 @TGCACCCMCACTGTAG TCTAAAGCCCAAAGTCTCGGGGTTATAGACTCTAAGAGACCCACAGGATCACTCG
0CT-1

721 CAATTTTAGCCGACAGTACTGTCTTGAAGAAGCTGATGTCCACTCATTTTTTAAGCTAAGCTGAAGGTAGTGGTATAATG

801 TGAAACCACAAAACCTCAGGCATCTATATCATGCTGGTCTGTCGGGAAGAGGGATAAATAATGCTCCAGAGTGGAGCAAA|

SP1

881 MGAG GGAAAACTGGCATGCCCATTTTCAAGGCGTTCCCTTGACCTCTCAACTCTAGAAATCACAACTCTCCCC
HNF-3B

961 TTTATTGGTACACCAACTTTATGATAATAATCCCATGCAGTTTTTTTTTGGCAAAAACCATGCAATTTCTTCCATGCAGT

1041 GTAAATGTATTATTTCCACCCAATTCTATATGGTGTATTTGAGTAATTCTGCATACTGGAGTCATTAAAATGTCTTGGAA

CAAT
1121 TTGCATAAATGGA AT’I‘@CTG GGAAACTCAGACGCTTGTGTATTCAATGCTACGTTTGAAGGCGTGTAGCCTTTTA
TATA
1201 AAAAAGATGCATATTCCGATTTAATTCTTACTTFAAAATGTAAATAAGGTCTAAAATGGTTTATAGAAGCAGTTTTATGT
0CT-1 0CT-1

1281 AAGTCTACTAGAGCATCTACCAAAAAAGTGGCACATTACCTGAATTCACCCTATATTTTATTTATATAGTGCTTTTCATG
1361  ACACTCAAAGATACTTTACATAGTTTCATTAAAAACATGTGARRACAAGATCATCAGAGATCAAAATCAGTACTGAAAA
SRY GATA-1
1441 GGTGAGTTTAGAGGGGGTAGCTGTGGAAAGGCTAATGCCACAGGTCTGGTGCTTATTCCTGAGTGGTGGCGACAGCAGAT
1521 TGGCATCAGAGGAGCGGAGGCTGCCAGGAGTAATGTTGTGGAGGAGCAGTTTCATGGGTTAGGAAGGAGTCTAGTTATGG
1601 AGGGCTTTGTGAGGTAGGAGAGGGACTTTGAATTGGATCTGTTGTGGAGCAGGGAGCCCGTGGAAGTTCTGGTCATGGGA
1681  GTGAGAGTGGGTCCGCACTCAAGCAGCAGAGTTCTCGATCGTCATTTAAGACGATGATGTACCATCAATAACGCAGTTGC
1761  AGTAGTCAGGTCTGGATGTGATGAATTAATGGATCACAGTTTCAGCAGCAGTGTATCTTTTAGCTTCACTGATCTCAAGT
1841  TCTTGTGTAGTCTCCTGCACAATACAGTGCACTCCCAGCCCATGAGAGATCTACATC(TACCTACACCTAJCTACAGTTG
SP1
1921 AAGTGAGGACTCACTTCAACTAAATTGAAGCAAAAGCAAAATCAGTCACAAAAACATATGTACCAAACATACATGTTACC
2001 AATGTGGTTGAACAGGTTGGTTTTGGTTTGTTAAGAAAACGAAGAAAAAAGAAGCCACACACAAGTGAAGTGTTTGGGTG
2081 TAGAGATGCAGAGACATGCAATAAAGCAGAGTGGAGTGGGCACCGGACCTGCTCACTGTCAGGTCTTTAGCTATACACAA
2161  CAACAAGTCATCGTGCACTGGTGATTGTQTGTTTTACATGTATTAGACTAGCTTAJCATGATGGT(TGGATGGTGAAAAG
GATA-1  SRY GATA-1
2241 ACAMATGTCACCTTCAGACAACATTCAGAGAACGTGTTCTGAGGGTCTTTAGAAACCTTGAAAGAACCTCTAACGAACG
2321 TTTCCTAAAGGTTCTCTAAAGGGTTTAAATA CAGCCTTCAGGGAACATTTTTCAGTTTCGAAGCTGTCACA
V-Myb

2401 TTTGTCTGGTCAAATGTGTTAATTTAGCCTACCTGGCCCTCTGTTCTTCACTTGTCCTTCTAATTGATACACTTGAGTTT
2481 TACAGTTAAATTACTGTGGTAAAGAATATGAGTTAACTGAACATTGAGGCTGCCTATAGGTGGAAGGGTGAGTGGTTGGT
2561 TGAGTTTGCTTGAAATTTGAATCTTGGGGTCGGTATATCATGTTGTTTGGTACTGTTGCTGTTTTTCTGTCATTTTTCCA
2641 AAGTAGTTCTTTAAATGGAAATACTGGACCTTGAAATCTTTGAGCCAGACAAGGCAATAGGAAAAAGCGACCGCCCTTCC
2721 TCCATCATCTGAATCTGAATTCATCTCAATTCACCTTTAGTTGTATTTTCAAAAAAAGAAGTCCAGCTGGGCGGGAAATC
2801 AGCGGAACTGGCAACCCTAGCGAGCTGCTCCGTGTGCAGAGTGCAGAGTGCACACGGCTCCTGAGTGTCTTGACAAGGCA
2881  TAGCTGAAGACGACGGAGTTAACCGCTGAATTCTACCAGAGAA

6 vasa 5 GC
Fig.6 The 5' flanking region of red seabream vasa gene and prediction of potential transcription factor binding site and GC-rich region
: ) , GC
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MOLECULAR CLONING AND CONSTRUCTION OF THE 5' FLANKING REGION
EXPRESSION VECTOR OF THE vasa GENE OF RED SEABREAM (PAGRUS MAJOR)

LIN Fan"?, LIU Qing-Hua', LIJun', SUI Juan"? XIAO Zhi-Zhong',
XU Shi-Hong', MA Dao-Yuan', XIAO Yong-Shuang'

(1. Institute of Oceanology, Chinese Academy of Science, Qingdao, 266071;
2. Graduate School, Chinese Academy of Sciences, Beijing, 100049)

Abstract Red seabream (Pagrus major) is a commercially important marine species in China. With the rapid devel-
opment of marine aquaculture industry, resource conservation and identification of red seabream is increasingly important.
Although sperm cryopreservation of the red seabream is relatively successful, little progress has made on embryo cryopre-
servation. Primordial germ cell (PGC) is the progenitor of the germ cell lineage, giving rise to either egg or sperm, with the
potential to create complete individual organisms after fertilization. Cryopreservation of PGCs provides a new way for
resource conservation. Vasa, a member of DEAD-box gene family, is strictly expressed in germ cell lineage. It is widely
used as a molecular marker to study origin, migration and differentiation of PGCs. The objective of this study is to inves-
tigate potential cis-acting elements that involve in the transcription regulation of vasa gene in red seabream and set up a
basis for further research on promoter efficiency and isolation of PGCs with GFP special expression. As the vasa 5'UTR
reported (GenBank: AB378581) is not long enough to design three nested primers, we first amplified the first intron to get
enough information. Next, 5’ flanking region of red seabream vasa was amplified from genomic DNA by Genome Walking.
Potential transcript factor binding sites were analyzed by bioinformatics method, the potential core promoter was blasted
with the core promoter of zebrafish and finally pvasa-EGFP expression vector was constructed. Sequence analysis revealed
that the 5’ flanking region amplified in this study was 2762bp, and the region contained several potential transcription fac-
tor binding sites that may have important function on the gene transcription, such as TATA-box, CAAT-box, SP-1, GAGA-1,
Oct-1, v-Myb, Sox-5, SRY and HNF. The potential core promoter of red seabream was similar to that of zebrafish, sug-
gesting that it may play important role in the transcription regulation. Based on the above information, full length of the
vasa 5’ flanking region above the start codon was amplified and linked to EGFP report gene for the further research.

Key words Pagrus major, vasa, Promoter, PGCs



