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Abstract

Abstract

Astaxanthin, a kind of red ketocarotenoid, has extensive application value
because of its strong antioxidant ability. It is generally accepted that Haematococcus
pluvialis can accumulate the highest levels (up to 4% dry weight) of astaxanthin
under environmental stress among the natural creatures. But the large-scale
production of astaxanthin is limited by the contradiction between biomass increase
and astaxanthin accumulation. It is of great significance to increase growth and
astaxanthin content of Haematococcus pluvialis by genetic engineering strategy.

In this study, a key enzyme in the process of astaxanthin synthesis, isopentenyl
pyrophosphate isomerase gene was cloned and introduced to the cell of H. pluvialis
by Agrobacterium tumefaciens —mediated transformation and particle bombardment
transformation. The variation in biomass and astaxanthin content of H. pluvialis that
overexpression of ipiHplhas analysized. The main results are shown as follows:

1. We have developed a novel transformation approach of H. pluvialis using the
Agrobacterium tumefaciens binary vector system. Recombinant plasmid
pCAMBIA3300 -egfp containing the egfp gene was introduced into H. pluvialis and
expressed successfully. More importantly, the majority of the transformants displayed
similar biomass and astaxanthin content comparing with the wild type strain. Our
results suggested that genetically engineered H. pluvialis could be explored by this
system.

2. The isopentenyl diphosphate isomerase gene fragment was amplified by
RT-PCR. The binary expression vector pPCAMBIA3300 —egfp- ipiHpl containing the
egfp expression box and ipiHpl expression box was constructed and introduced into
H. pluvialis by A. tumefaciens —mediated transformation. PCR identification showed
that ipiHp1 gene has been integrated into genomic DNA of H. pluvialis. Astaxanthin
content detection found that the transformant strain A3 had significant difference
comparing with the wild type strain (P < 0.05). The average reached to 16.49 mg/qg,
compared to wild type increased by 5%. The work has laid a foundation for

constructing H. pluvialis strains of high yield of astaxanthin.



Abstract

3. The expression vector pBlueScript SK II -bar — egfp - ipiHp1 was constructed
and introduced into H. pluvialis by particle bombardment transformation.
Fluorescence assay and PCR identification showed that the exogenous gene egfp and
target gene ipiHpZlhas been integrated into genomic DNA of H. pluvialis. We detected
the variation of biomass and astaxanthin content. The statistical analysis indicates that
there was no significant difference (P > 0.05) between transformants and wild-type
strains in the variation of astaxanthin content.

The constructed expression vector and the established transformation method by
Agrobacterium tumefaciens in this study will play an important role in the transgenic
research of Haematococcus pluvialis.

Key Words: Haematococcus pluvialis; ipiHpl gene; genetic transformation
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