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Abstract Haematococcus has high economic value for the mass production of astaxanthin in unfavorable environ
ments. The high mass production of astaxanthin by Haematococcus remains problematic since the inhibition of cell di-
vision occurs while astaxanthin is produced. Although it has proven to be true that through genetic engineering, target
produds is abundant in many species. Study on increasing the production of astaxanthin in Haematococcus through
genetic modification is so far not available, because the genetic transformation system of Haematococcus has not been
built up which it is necessary to develop. In order to choose a selectable marker gene used for steady genetic transfor
mation, sensitivities of H. plwialis to some common selective reagents for genetic engineering were studied in celt
count method.

In this paper, ten selective reagents were studied, including ampenicillin (Amp), kanamycin (Kan), G418,
streptomycin (Str), chloranphenicol (Cm), hygromycin (Hyg), penicillin G, teicoplanin, basta and zeocin. Re-
sults showed that Haematococcus is highly sensitive to basta and zeocin. S0Hg/ ml of basta and 25 Hg/ ml of zeocin
significantly inhibited cell growth. Dead cells could be found under microscope several days afier being treated by the
two reagents. All the cells died after being treated by basta two weeks later, while the number of cells treated by
zeocin began to rise up about one weeks later, which might be ascribed to the decomposion of zeocin in light. High
concentrations of kanamycin ( >200Ug/ ml) could also result in the decline of the cells number. It was the more sen-
sitive reagents in this study but for basta and zeocin. However, twenty days after treaed by 1000Hg/ml kanamycin,
half of H. plwialis cells still survived. High concentrations of streptomyein ( >500Ug/ ml) could inhibit cell growth
too, but it (at even 1000Hg/ml) could not kill the cells completely. No sensitivity to the other six reagents has been
shown after 20 days of treatment, including Hyg ( 1000Hg/ ml) , Gm ( 1000Hg/ ml) , Amp ( 1000Hg/ml), teicoplanin
( 1000Mg/ ml), penicillin G (2000Hg/ml) and G418 ( 1000Hg/ ml). It is suggested that basta could be suitable agent
and its bar gene could be a promising selectable marker for genetic engineering of H. pluvialis.

Details of the effect of basta in different concentration (200Hg/ml, 100Hg/ ml 50Hg/ ml and 25Hg/ ml) on
H. plwidis were also studied. Results showed tha all the motile cells in concentration of 200Mg/ ml, 100Hg/ ml and
50Hg/ ml disappeared 2, 6 and 10 days laer, respectively. However, nommotile cells died 3, 8 and 10 days later
respectively. The basta in 50Hg/ml is recommended to apply in genetic engineering.

Considering the high toxicity of basta and zeocin, it is suggested that other sensitive selective reagents should be
applied in genetic engineering.
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