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Abstract

Abstract

Small abalone, Haliotis diversicolor is an important aquaculture species in South
China. In recent years, because of a series of reasons, the proportion of the small
abalone in the aquaculture is decreasing year by year. The objective of this study is to
construct the transgenic vector with the sequence fragment of the antifreeze protein
type III AFP HPLC-12. By the method of transgene, we hope the transgenic small
abalone obtain the low temperature tolerance and the antifreezing character so that
enlarge the culture area to the seashore of North China.

Primers were designed according to the encoding gene of the type III AFP
HPLC-12 of which the sequence of the signal peptide had been removed. The type III
AFP HPLC-12 was cloned by the method of gene synthesis and restriction sites of
BamH I and Sal I was added to the two ends respectively. Sequencing showed that
the full-length of the cloned DNA is 275 bp (261 bp not including the restriction sites),
encodes 87 amino acid residues and the deduced peptide has a molecular weight of
9.284 kDa. The cloned DNA sequence is completely consistent with the target
fragment. After inducted by IPTG, cells were sampled by SDS-PAGE identification.
Results showed that the band of the AFP/GST fusion protein was about 35 kDa and
consisted with the expected molecular weight (26 + about 9 kDa). The result of the
SDS-PAGE proved that the synthesized sequence of the type III AFP HPLC-12 gene
has the prokaryotic transcription activity.

Cryoprotective experiments were employed to test the antifreeze activity of the
cells embodied AFP HPLC-12 gene while the cells without AFP HPLC-12 were
chosen as the controls. Results showed that, at 0 C, the survival probability
differences of the two kinds of the bacteria were significant (P<<0.05) when the
freezing time were 72 h, 96 h and 120 h; at -20 ‘C, the difference was significant (P
<C0.05) when the freezing time was 24 h, and the difference was extremely significant
(P<<0.01) when the freezing time were 72 h, 96 h and 120 h. The result of the
cryoprotective experiments showed that the type III AFP HPLC-12 within

prokaryotic expression has the antifreezing biological activity at the temperature 0 C

I



Abstract

and -20 C.

The promoter region (ActinP) of the Actin of the small abalone was first obtained
of which the length is 632 bp. There are two CAAT BOXes located at 472 bp and 559
bp meanwhile there is one TATA BOX located at 591 bp. The length of the promoter
which located at 583 bp-632 bp is 50 bp. The Thymine located at 623 bp was
analyzed and conjectured to be the transcription initiation site by the analysis software,
and the sequence which from TATA BOX to the Thymine also was conjectured to be
the core sequence of the Actin protein promoter of H. diversicolor, it could play a
critical role in transcription of the Actin protein. The sequence of the Actin protein
promoter of H. diversicolor, has been submitted into GenBank, the accession number
is EU622901.

The type III AFP HPLC-12 transgenic vector pIRES-EGFP-ActinP-AFP for H.
diversicolor was constructed, which the EGFP was as the reporter molecule by the
method of directional fragment insertion. The vector was identified successfully by
PCR with the primers of the type [II AFP HPLC-12 and the ActinP. This study was

prophase work of the transgenic type [II AFP HPLC-12 H. diversicolor.

Key Words: Haliotis diversiclor; Antifreeze Proteins; Transgenic; Vector Construction.
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