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GAAAACACTCCTTTCCGGCCTTTGTACGCTCCACACGCGCAACCCCGTCACCCTCGTTTG
TTGCCTCCGAACGTTACTAACAGTTGACCACGETGTOCGAGTCGCCGGTAAAAGCTGCCG
MSESPVKAA
AGACCAGTGCCAGCCCTAAGAGCTCGCCGTCTAAGAAAGAGATTGATACAGCAACTCAAG
ETSASPZKSSPSZKIKETIDTATAQ
CTTTAAATCACTTTGCTCAGGGCAAGAGACACTTAGTTGTTGGTGACATATCTTCTGCAG
A LNHFAQGE KT RHLVYVGDTISSA
TTAATTCTTTGCAGGAGGCATGTAGACTCCTAGCAGAGCAATACGGTGAAACTGCTCCAG
VNSLQEACRLLAEA QYGETATP
AGTGTGGTGATGCTTATTTCTACTATGGCCGAGCATTGCTTGAAATGGCACGCATGGAGA
ECGDAYFYYGRALTLEMMARME
ATGGAGTCTTAGGAAATGCTTTGGATGGAGTTCCTGATGGAGTCGACATGGACAATTCCC
NGVLGNALDGVPDGVDMDNS
AGGTAGAAAATCCTGAGAAAATGACAGAGGATGAGAAGAACGAGGTAACAGAACAGGTTG
Q VENPEIKMTETDEZEKNEVTEA QYV
GGAAAGCACTGGAAGAGAATTTTAAAGATCTTGAGGATGTGTCAAAAAGTAAATCAGCAA
G KALEENTFI XKDLETDVSZKSTZ KSA
AGCAGAATGGAGATGCAAAGGGTCAGGCATTCGAGTCTTCAGGTGCTGAGGAGGCTAAAA
K Q NGDAKGA QATFESSGAETEAHK
TGGATGTAGATTCAGCTGGAGTGTCAGAATCCAAAGGTGAAGATGGAGGGGAGAAGAAAG
MDVDSAGYVYSESTZ KSGETDSGS®GEKK
AAAAAGTAAAGTCAGATGGGGAGGAAAAGAGTAAACCAGAAACCTCGGACACTGATGGCA
EKVEKSDGETETZKSTZ KPETSDTTDG
CCGCCACTTCCAAAGTAGAGGCTAGCTCGGTAGATAGTGAGAATGTAGACGAGGAAAGCA
TATSIKVEASSVDSENVDETES
AGCCTGAGAAAAAGGAAGTGGATACCAAAGATGGTTCCAAAGATGAGGCAAAGGAATCGG
K PEKIKEVDTI KDGSTI KDEATZKES
AGGTGGTGATGGAGGAGAAGGTCGAGGCTGATGAGGAAGAAGGTAAAGCGACTGAGAAGG
EVVMETEZ KVEADETETESGEKATEK
GAGAGGGAGAGAAGCAAAAGGTATCGGGAGAAACTAAAGATGAAAAGGGAAAGGAAGATG
GEGEIKQKVSGETZEKTDETEKTGTEKETD
CCAAAATTGAAGAGAAAGTAGAATCTGAAGCAAAGGAAGAGGAAATGGAAACTGATGGCG
A XK IEEZ KVESEAKETEEMMETTDG
CTGAGAAGAAGGAAGGCAGTACAGAAGGAGAGGAGGAAGAGGAAGGTGATGCTGAAGGTG
A EKZKEGSTESGETETETETEGDAESG
AAGGTGAAGGAGAGGGAGAAGAATCTCAAGAAGAATCACAAGATGAGGGTGAAAAAGAGG
EGEGEGETESAQEESAOQDETGETZKE
AAGGTGCCAGCCAAGAAGAAGGGGAAAAGACTGAAGAGGATGAGGAAGAAGTATCAAACT
EGASQEEGET KTETETDETETEVSN
TGCAGCTCTCTTGGGAGATGTTGGAGTTGGCAAAGGTCATCTACCAAAAGCAACAGGATG
LQLSWEMLETLAKYTIYQKAGQAQD
ACAATCCAGAGATGGCCAAGAAAGTTGCCCAAGTATACCTGAAACTTGGAGAAGTAGGCT
DNPEMAKZEKYAQVYLIKTLGEVG
TGGAGAGCGAAAATTATTCACAGGGTATTGAGGATTTCAAACAGTGTCTGCAAATACAGG
LESENYSQGIEDTFT KA QCLAGQTIAQ
AGAAGATTCTTGAGGAAGACAACAGGTGTTTGGCAGAAACCCATTACCAGCTTGGTGTAG
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AAGAGCAAAGAAAGAAAGATGCTGCAGAGAGACCTGATCCATTCTACACTGAGGAAGGCG
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ETMETEEZ KDTZPSNGASTETETL
AGGAGAAAGCAGCTGAAGAGATGAAGAAAACAACAGATTTGATCACTGGGAAAACTGAGG
K EKAAEEMEKEKTTDTLTITGT KTE
CGGCATCCTAGATGCCTGTATAATGCCTTTAAAACACTGCCAGTTATTGGACTAAGAACT
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Nucleotide and deduced amino acid sequences of

nuclear autoantigenic sperm protein gene of Litopenaeus vannamei
The start codon ATG is boxed, the stop codon is marked by an

asterisk and the poly(A) signal sequence is underlined.
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Fig. 2 Phylogenetic tree of nuclear autoantigenic sperm protein of Litopenaeus vannamei and some species
The phylogenetic tree was constructed by neighbor joining method. Sampling was repeated 500 times. Numbers near the branches
indicate the percentage by Bootstrap test. 0.1 means 10% changes were observed between two sequences.

R2 FRLERBLNEMIINERFRERDPZESHEETES mRNA EXRIAE

Tab. 2 The relative expression level of NASP mRNA at different developmental stages of Litopenaeus vannamei

n=3; X +SD
developmental stage
tissue
I 1I 111 v A% VI
ovary 62616.8£5192.0° 64472.3+4238.3" 21625.3+1203.9° 21931.0+1915.3° 27279.4+284.4° 56653.5£3784.5"
hepatopancreas 1.3+0.1 1.2+0.07 1 1.3+0.04 1.1+0.07 1.7+£0.06

: (P<0.05).
Note: Different superscript letters in the same row denote significant difference among developmental stages (P<0.05).
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Molecular cloning and expression analysis of the gene encoding nu-
clear autoantigenic sperm protein from white prawn (Litopenaeus
vannamei)

Y AN lJie, LIU Hong, FANG Yu, CAI Shengli
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Many genes that play roles in shrimp vitellogenesis, such as that encoding nuclear autoantigenic sperm
protein (NASP), have been identified by suppression subtractive hybridization. In shrimp, NASP plays an impor-
tant role in ovarian maturation. In this study, the NASP gene was cloned from Litopenaeus vannamei using the
rapid amplification of cDNA ends technique. The full-length cDNA of NASP consisted of 2258 bp with a 92-bp
S'-untranslated region (UTR), a 174-bp 3'-UTR, and a 2019-bp open reading frame, which encoded a protein of
673 amino acids with a predicted isoelectric point of 4.46 and a predicted molecular weight of 74.18 kDa. The
sequence has been submitted to GenBank under the accession number KT274811. The putative protein had two
conserved regions: SHNi-TPR and TPR_2. A sequence alignment analysis revealed that the L. vannamei NASP
showed the highest similarity to the NASP of Penaeus monodon (GenBank accession number: FJ040859.1). We
constructed a phylogenetic tree based on NASP sequences to evaluate the evolutionary relationships of NASPs
between L. vannamei and other species. In the phylogenetic tree, the NASP of L. vannamei was in the same branch
as that of P. monodon. The transcript levels of NASP were investigated in the ovary and hepatopancreas of L.
vannamei at different overy developmental stages by real-time fluorescent quantitative PCR. The results showed
that NASP transcripts were present at all stages, with the highest levels at the second stage and the lowest levels at
the third stage. The NASP transcript levels were higher in the ovary than in the hepatopancreas, in which the tran-
script level was negligible. These results provide the basis for further research on the role of NASP in ovarian devel-
opment in L. vannamei.

Key words: Litopenaeus vannamei; gene cloning; nuclear autoantigenic sperm protein gene; sequence analysis;
fluorescent quantitative PCR
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