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Cloning and Analysis of Genes Encoding Polyhydroxyalkanoate Synthases

QIU Yuan-zheng ZHANG Guang ]I Xing-lai CHEN Guo-qiang
Department of Biological Sciences and Biotechnology Tsinghua University Beijing 100084 China

Abstract Most type II polyhydroxyalkanoate PHA synthases PhaC were found in Pseudomonas
strains and their genes are co-localized with PHA depolymerase PhaZ genes. Recently two similar
PHA biosynthesis gene clusters were cloned and analyzed from Pseudomonas nitroreducens and
Burkholderia caryophylli in our lab. The deduced amino acid sequences of the three genes phaCl
phaZ and phaC2 in the clusters were compared with those from six other Pseudomonas strains
Pseudomonas sp. 61-3 P. aeruginosa P. aureofaciens P. oleovorans P. putida and P.
resinovorans containing the homologous pha clusters. The results showed that the three proteins
PhaCl PhaZ and PhaC2 shared high similarity. The pha clusters were conserved in the eight strains.
The phylogenetic trees for PhaCl PhaZ and PhaC2 of the eight strains were compared and same
topology as that of the whole pha clusters phaCl-phaZ-phaC2 DNA sequence from the eight
strains was found. This result implied that the pha cluster in Pseudomonas spp. may arise from same
ancestor. An ancient duplication event of PHA synthase genes to form the pha cluster may happen

earlier than Pseudomonas strains. A hypothetical evolution history was proposed based on the
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analysis.
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Tab.1 GenBank accession numbers of the PHA biosynthesis

gene clusters

61-3 Psp AB014758
Pae X66592
Pau AB049413
Ppu AF150670
Pre AF129396
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Pni AF336849
Bea AF394660
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Tab.2 BlastP analysis of type II PHA synthases
a. PHA PHA
Analysis of the cloned PHA synthases with the known type II
PHA synthases

%

PhaCl Pae 82 91
PhaCl Pau 83 90
PhaCl Pol 81 90
PhaCl Pni
PhaCl Ppu 80 89
PhaCl Pre 84 91
PhaCl Psp 80 89
PhaCl Pae 74 83
PhaCl Pau 83 89
PhaCl Pol 84 89
PhaCl Bcea
PhaCl Ppu 82 88
PhaCl Pre 79 86
PhaCl Psp 82 89
PhaC2 Pae 72 82
PhaC2 Pau 75 86
PhaC2 Pol 68 80
PheC2 P b 2 Ppu 67 79
PhaC2 Pre 78 87
PhaC2 Psp 74 86
PhaC2 Pae 67 80
PhaC2 Pau 76 86
PhaC2 Pol 78 85
PhaC2 Bcea
PhaC2 Ppu 77 85
PhaC2 Pre 73 84
PhaC2 Psp 75 86
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