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Hyastatin ~ Sperstad  (2009b)
(Hyas araneus)
G+/G- S C
Penaeidins s 6
Cys s 3 s

Penaeidins

Hyastatin

cDNA
s Hyastatin ,
Pthyastatin)

(Portunus trituberculatus)

Hyastatin(
cDNA , Pthyastatin
(Vibrio para-
haemolyticus) Pthyastatin

, Pthyastatin

1

1.1 cDNA
Pthyastatin
(Portunus trituberculatus)
25 ),
24h (0.45mol/L NacCl, 0.1mol/L
, 26mmol/L , 30mmol/L s
10mmol/L EDTA, pH 4.6; Soderhill et al, 1983)
) (C
TRIZOL
Invitrogen
poly(T)
poly A" mRNA
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2000g, 5min) )
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2.0Kit ,
, RNA
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E. coli (DH10B)
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pGEM-T easy T ,

ACG GCC AGT-3'), poly(A)

M13R (5'- CAG GAA ACA GCT ATG
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1.2 Pthyastatin
1.21 Pthyastatin
DNSP 4.10 Pthyastatin
(Rozas et al, 2003);

SignalP 3.0 (Emanuelsson et al,
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(Thompson et al, 1994); ExPASy

Compute pI/Mw tool (http://us.expasy.org/ tools/
pi_tool.html) (Bjellqvist et al, 1994)
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GTC-3', Pthya-R  5'-CAC CTC GCA TTA CCG CTT-3', 2
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, 37 18
, (h
ACTGAAAGCACGGGAGCCTCAGTACAAGCACCATGCATGTCCTTCTCCTCTTGGCCTGCCTCGOGGCT 68 0.887 (1)

M HVLLLLACLAA GenBank ,
GTGGGCAATGCTTACAACGCCAAGGTACCAGTCCAGGTCCTGCCAGAGAGATTCGATACCTTCCCGGGA 137 GU111230—
VG NAYNAKVYVPVQVLPETRTFDTFTPG GU111247
AGAAATCCATCCTTGACCAGACCAGCAGTAGTGGGAGTTCAGACGCTCCCAGGAAGAGTGCCACCTCAG 206 18
RNPSLTRPAVY GVQTLPGRYFPPQ 8 , 3
ACTTTACCGGGAGTAGTTGGAGTCAGTCCCTTGGTCTCCCCGGGCCGCCCAGGCATCACAGGCTCCGTC 275 (Hap 3 Hap 15 Hap 18)
TLPGVVYV GV SPLVSPGRPGTITG GSV
AGGCCCTTCCAACGTCCAGGCCAATACTCGTTCACCCGCTACAACTGCAGGAGACAATGCCCGGGGTAC 344 (
RPFQRPGQYSFTRYNCREREQCPGY ), 107 ,
GAAAGCGGTAATGCGAGGTGCTGCAGGCTGTCTGGTGACTGTTGCGGCAATTCCTATCCAATCCCTTAC 413 5 Pthyastatin ,
ESGNARCCRLSGDCCGNSYFPTIPY 127(Hap_10)  129(Hap_
AAAGGCTAGAGTGAAAGCAACACCTTTCATACACCAAATGAATTCTGGACCCTCCTGATGACGACACAT 482 1 Hap_7 Hap_11 Hap_13)
K G
GACCGCAGCCGACCATCTTCACCTGGGAAATCCAACCCTTCCACCAGATACGAGTACATCCCTGACCAC 551 3 5
CAGCACACCCTCAGCCTCCCGTGTTAGCTTTCTCACTTAGCTTAGTCTACTGCGCAGGTGTCACGTTAC 620 Pthyastatin N 64
TTGTCACCCCTGCACCTGTTGATCTAATGTTGCTGTTACTGTTGTGCTTGCTTTGTACGTGAGTTGAGA 689 , C
GTTAATAGTGCATTCATTGAGTCTTAAATGTAAAGTGATTAAAAGTATGTGTTTATTGTTAATGTTGTG 758 BLAST
TTTGTGTTCTGAACGTGAGCTGAGTTAGTGGTGTTTTTATTGAGTCTTAAATGTATCCCCTGCATAAAG 827 NCBI nr
GIATAAAIGAAAATAAGTAAAAAAAAAAAAAAAAAAAAAAAAA 869 3

1 Pthyastatin 5 Pthyas-

Fig.1

s s

The cDNA nucleotide sequence and deduced amino acid sequence of Pthyastatin

tatin
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Hap 7 VSPLVSPGRPGITGSVRPEFQRP—GQYSETRYNCRRQCPGYESGNARCCRLSGDCCGNSYPIPYKY 129
1
Hap_ 10 ~SPLVSPGRPGITGSVRPFQRP—GQYSFTRYNCRRQCPGYESGNARCCRLSGDCCGNSYPIPYK 127
1
Hap_1 VSPLVSPGRPGITGSIRPFQRP—GQYSFTRYNCRRQCPGYESGNARCCRLSGDCCGNSYPIPYKGE 129
1
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Fig.2 Multiple alignment of the a sequences of Hyastatins from H. araneus and P. trituberculatus
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%2 EMEE RT-PCR 9147 Pthyastatin B Z FRiA
Tab.2 Differential expression analysis on Pthyastatin by RT-PCR
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cDNA CLONING, CHARACTERIZATION AND mRNA EXPRESSION OF A
HYASTATIN-LIKE GENE FROM SWIMMING CRAB PORTUNUS TRITUBERCULATUS

SHEN Wang, YE Mao, SHI Ge, WANG Ri-Xin

(Laboratory of Marine Biology Resources and Molecular Engineering, Ocean Science College, Zhejiang Ocean University,
Zhoushan, 316004)

Abstract Pathogenic challenges in decapod crustaceans are combated by innate immune responses, including the

production and secretion of soluble antibacterial peptides into hemolymph. Hyastatin antimicrobial homologues, containing

a domain of six Cys residues at the C-terminus, had been identified from the haemocyte library of the swimming crab,

Portunus trituberculatus and designated Pthyastatin. Sequence analysis of these cDNAs indicated the presence of five iso-

forms of Pthyastatin. The full-length cDNA of Pthyastatins contain an open reading frame of 381 or 387bp encoding a

precursor of 127 or 129 amino acids that comprise 16 amino acid signal peptides and 111 or 113 amino acid mature pep-

tides. The putative mature peptides consist of two distinctly different domains: a Pro/Arg-rich region at the amino-terminus

and a C-terminal region containing six Cys residues with a Cys pattern resembling the one found in penaeidins. Seqences

alignment with Hyas araneus Hyastatin and Pthyastatins indicated the signal petide domain and six-Cys domain conserved,

but Pthyastatin lacked of a Gly-rich domain which is in the N-terminal region of the mature H. araneus Hyastatin, in-

steaded of an extended Pro/Arg-rich domain. It suggests that Pthyastatin is a new member of the antimicrobial peptide

group containing a six-Cys-residue domain at the C-terminus. Quantitative reverse transcriptase Real-Time PCR (qRT-PCR)
assay were developed to assess the mRNA expression of Pthyastatin in different tissues and the temporal expression of
Pthyastatin in the hemocytes challenged by pathogen, Vibrio Parahaemolyticus. The results indicate that Pthyastatin tran-

script is constitutively expressed and mainly found in hemocytes. But the expression of Pthyastatin in the hemocytes was

enigmatic, down-regulated in the initial hours and up-regulated subsequently and returned to unstimulated level about 24 h,

after stimulated by V. parahaemolyticus.

Key words Portunus trituberculatus, Hemocyte, Antimicrobial peptide, Pthyastatin, mRNA expression



