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CLONING AND CHARACTERIZATION OF PHOSPHOGLYCOLATE
PHOSPHATASE GENE FROM HALOPHILIC STRAIN PSEUDOMONAS SP. CN4902

LIU Guang Fa, ZHANG HutYong, XIE Jig Zhen
(The Key Laboratory  Minisry ¢ Education for Cell Biology and Tumor Cdl Engineering, School ¢ Lje
Sciences, Xiamen Univesity, Xiamen, 361005)

Abstract It is well known tha, phosphoglycolate phosphatase (PGPase) is a key enzyme for converting glycerol
phosphate into glycerol, responsible to salt tolerance in some organisms, especially in algae (Ginzburg, 1987).
Nowadays, gene-encoding of PGPase has been performed for halophilic strain Pseudomonas sp. ¢n4902 isolated from
a salt pool of extremely high concentration of NaCl, in Xiamen City, Fujian, by a fundional gene saeening technique
described previously (Liu et al, 2004) .

Based on the knowledge that the PGPase is critical for the ability of salt tolerance in some halophilic organisms,
our cloning strategy was optimized as follows. Total genomic DNA of Pseudomonas sp. cn4902 was extraded gently
and digested partially by a restridion enzyme, e.g. Ec Rl, and then run an agarose gel electrophoresis. Then the
DNA fragments ranged from 1 —9kb were retrieved and linked with the linear plasmid pUC19 digested by the same
enzyme. The reconstructed plasmids were found and transformed to E. coli M 101. All the transformants were inocu
lated on the LB agar media containing 6. 0% NaCl to find the salt tolerance colonies. The survived colonies were se-
lected and cultured in liquid salt media again to extract the reconstructed plasmids that corsist of gene('s) responsible
for salt tolerance. After digesting and subcloning step by step, a short DNA fragment (open reading frame) was final
ly found. Sequencing of the msert revealed an 819bp DNA with an open reading frame encoding a peptide of 272
amino acid residues. Both the DNA and its putative protein sequences were used with the “ Search the Conserved
Domain Database” using the Blast search of the GenBank by a bioinformatic approach, we found that they are highly
homologous to the gene of phosphoglycolate phosphatase of Pseudomonas aeruginosa ( 61. 5% and 56. 2% at DNA
and amino acid levels, respedively) .

The results mentioned above indicate tha this short sequence may code for a phosphoglycolate phosphatase
(PGPase) in Pseudomonas sp. am4902. To satisfy this guess, we linked the gene with a high expression temperature
control plasmid pBV220 and transferred them o E. wli ER2566.

New transformants were found and ailtivaed in a liquid salt medium until OD g to 0. 9 —1. 0 and then all the
proteins and glycerol content of the transformants were detected. A clear protein band of about 28kD, which matches
to the product of the cloned gene, could be seen afier SDS- PAGE electrophoresis. On the other hand, it was showed
that glycerol content in the transformants was 2. 9 times more than control. Furthermore, the charaderistic of salt tot
erance of the transformant can be observed better in its liquid culture. The growth vs time plot was built by inocula+
ing both transformant and cnirol in liquid LB media supplied with 1. Omol/ L. NaCl and shaking at 37 'C, monitored
by checking OD every 6h in 48h growth period. The growth curve was repeated three times. We found that the trans-
formant was clearly out performed than control by the phenomena that the former grew 6h after inoculaion, while the
latter did so much slower after 24h. Finally, the growth rae and its final bacteria concentration were much greater
than the control group, whidh is 3. 6-folds higher. This result indicated the function of the transgene by raising salt
tolerance level of the transformants.

It is believed that the gene we cloned is the PGPase gene of Pseudomonas sp. en4902. GenBank has included
it with access number AF348165.
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