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Cloning AtPCS1 gene and Agrobacterium-mediated
transformation of AtPCSL into Medicago sativa.L

Abstract

Plants have many natural properties that make them ideally suited to clean up
polluted soil in the process called phytoremediation. Most native hyperaccumulators
can not be used broadly for their slow growth and little biomass. We tried to use
transgenic approach for transferring the metal-accumulate related gene (4/PCST) to
the plant with advantages of high biomass and easy grown — alfalfa, to obtain
transgenic plant which can accumulate heavy metals.

Firstly, six alfalfa genotypes (A’ergangjin, Sandeli, Longdong, Gannong No.1 ,
Dahua and Tianlan) were evaluated for their callus induction capacity and plant
regeneration ability. Leaf cylinders were used as explants using B5 based medium
supplemented with 1 mg /L 2,-4 dichlorophenoxyacetic acid and 0.1 mg /L kinetin.
Plant regeneration was accomplished on hormone free modified B5 medium. The
genotypes tested showed high callus induction percentage (all are above 90%), and
there is no obvious difference between genotypes (P>0.05). These genotypes showed
no high regeneration capacities, with regeneration percentages ranged between 0 to
42.9%. Significant differences were observed between genotypes for regeneration
ability (p<0.05) indicating that this criteria is genotype dependent and the Gannong
No.1 has the highest regeneration ability. Furthermore, we compared callus induction
and plant regeneration ability of different explants as leaf, hypocotyl and cotyledon,
and there was no difference observed among these explants, but the calluses coming
from leaf differentiated much earlier and had more regeneration buds than any others.
The in vitro regenerated plants were successfully rooted in 1/2 MS medium and well
acclimatized in growth cabinet conditions. It takes about 80-100 days to transfer the
seedlings to soil. Those results above suggested that the leaf of Gannong No.1 is ideal
explant for transgene research.

Phytochelatin synthase (PCS) catalyzes the final step in the biosynthesis of
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phytochelatins, which are a family of cysteine-rich thiol-reactive peptides believed to
combine with metals then the complex is transferred to vacuole. So, it plays an
important role in processing many thiol-reactive heavy metals. The full length of
AtPCS1 gene was amplified by RT-PCR from Arabidopsis thaliana (ecotype
Columbia). AtPCSI gene with right sequence was cloned into the expression vector
pET28a to construct AtPCS1 expression plasmid pET28a-AtPCS1. The E.coli BL21
contained the expression plasmid was induced by 0.75 mM IPTG. Bala/c Mouse was
immunized with the purified protein to obtain the anti-serum. Western-blot analysis of
the anti-serum with purified protein His-AtPCS1 and the total protein of Arabidopsis
thaliana showed the polyclonal anti- His-AtPCS1 serum was available with high
activity and speciality.

Furthermore, we constructed AtPCS1 plant expression vector pBI121-AtPCS1,
transferring it into Agrobacterium EHA105 and transferred AtPCS1 gene into alfalfa
Gannong No.1 by leaf infection method. Transgenic alfalfa plants have been
regenerated under the 50 mg/L Kan concentration pressure after 80-100 days. Five
putative transgenic plants were screened by AtPCSI-specific PCR in nine random
chosen samples. The primary results showed that the AzPCS1 has been transferred into
alfalfa. Further research would be necessary to testify whether the gene has
transcription and translation in transgenic alfalfa, and the characteristic of transgenic

alfalfa under the heavy metal (such as Cd*") pressure.

Key Words: AtPCSL; alfalfa; phytoremediation
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