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1.7 DNA
Xce 8004
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tp //smart. embl-heidelberg. de
1.8 waxE
GenBank

waxkl

AY329625

Table 1 Primers used in this work

Primer Primer sequence PCR product
K1 ACAGTT GGTACC GAAAGCCACGTTGTGTCT Homologous to 927bp region of 1.3kbSal | fragment of transposon
K2 ACAGTT TCTAGA TTAGAAAAACTCATCGAG Tn5gusAS containing the Km resistant gene kan
L7 ACA GTT GAA TTC CGA TCG AAG AGG TGT CCG Homologous to 789bp region of 8004 strain genome locating in the
I8 ACA GTIT GGT ACC TTG AAC GCG ATA ATG CAG upstream of waxE gene.
R7 ACA GTT TCT AGA GCG CGG ACT GAG CCA ATG Homologous to 993bp region of 8004 strain genome locating in the
R8 ACA GIT GTC GAC TAC GCG ATG TGG AAA ACC downstream of waxE gene.
F7 ACA GTIT GGA TCC TGG GAT GCA AGG TGA GCA Homologous to 1511bp region of 8004 strain genome containing the
F8 ACA GTT AAG CTIT CCA GCT TTIT ATG CGG CGA complete waxk gene.

* Underlined are endonuclease restriction sites.
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Fig.1 Alignment of deduced amino acid sequences
of waxE kdiX and waak genes
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PCR waxk
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kan PCR 187bp
2 8004
1.5kb PCR
1.7kb waxk
kan
Southern
PCR waxk kan
Pst 1 8004  waxk
8976 1~4 DNA South-
ern 3 8004 1.9kb
4 8976

2 PCR
Fig.2 PCR identification of the deletion mutants.

PCR reactions were performed with total DNA of wild-type strain 8004 and
4 isolates of the deletion mutant 8976 as template respectively F7 and F8
as primers and 30 cycles of denaturation at 95°C for 60 s annealing at
60°C for 30 s extension at 73°C for 3 min. PCR products were electro-
phoresed in 1.5% agarose gel.

M.100bp DNA ladder 1.8004 2 ~ 5.four independent isolates of waxE

gene deletion mutant 8976
bp M 1 2 3 4 5

23130 —
9416 —
6557 —
4361 —

S ——
2027 — -‘

3 Southern blot
Fig.3  Southern blot analysis of the deletion mutants.
Total DNA of wild-type strain 8004 and 4 isolates of the deletion mutant
8976 were digested with Pst | and electrophoresed in 1.0% agarose gel.
DNAs were transferred to Nylon membrane and hybridized with 32 P-la-
beled kan gene and waxE gene probes.
M.ADNA/Hind[ll Marker 1.8004 2 ~5. four independent isolates of

waxk gene deletion mutant 8976

waxk
waxE
pLATC8976 pLAFR3
1.5 kb waxE DNA
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8976 15 2.6 EPS
8976/pLATC8976 15 NYGA waxk S . marcescens kdiX K.
8004 pneumoniae  waakl
15 LPS
pLATC8976 B2 waxk
pLAFR3 8004 8976 8004/ LPS waxk 8976
pLAFR3  8976/pLAFR3 LPS 12%  SDS-PAGE
8976  LPS 8004
6

A B
¥ - |

4 pLATC8976 o —
Fig.4 Restriction analysis of recombinant plasmid pLATC8976.
Plasmid DNAs were digested with BamH | and Hind[ll and the reac- I —

tion mixture were electrophoresed in 1.0% agarose gel. The released

1.5kb fragment from pLATC8976 contained the complete sequence of the 6 1PS

Fig.6  SDS-PAGE gel electrophoresis of LPS.
A.LPS from mutant strain 8976 B.LPS from wild-type strain 8004

gene waxk .
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Fig.5 The comparison of growth curve of mutant 8976 and pLAFR3 359, waxk
wild-type strain 8004 in rich medium EPS
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2 EPS
Table 2 EPS yield of different strains

EPS yield gram/100mL culture fluid

REFERENCES

Strain
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120h

8976
8976/pLAFR3
8976/pLATC8976
8004/pLAFR3

0.512+0.081
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0.697 £ 0.077
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Identification and Cloning of a Novel Gene Involved in EPS Biosynthesis
of Xanthomonas campestris pv. campestris

LU Guang-Tao' > TANG Ji-Liang’*  HE Yong-Qiang® CHEN Bao-Shan® TANG Dong-Jie®

' College of Agriculture and Biotechnology ~ Zhejiang University ~Hangzhou 310029 China

2 Institute of Molecular genetics  Guangxi University ~Nanning 530005 China

Abstract  Xanthomonas campestris pv. campestris Xcc  causative agent of the black rot disease of cruciferous crops world-
wide produces large amount of extracellular polysaccharide EPS  which has found wide applications in industry. In order to
clone genes involved in EPS biosynthesis  Xcc wild-type strain 8004 was mutagenized with transposon TnS gusAS  and a number
of EPS-defective mutants were isolated. The Tn5 gusAS insertion sites in the mutants were analyzed by using thermal asymmetric
interlaced PCR TAIL-PCR  and the corresponding genes were identified by homology blast to the completely sequenced genome
of Xcc 8004 strain. A novel gene waxE  identified from the EPS-defective mutant 151D09 was found to be disrupted by the in-
sertion of Tn5 gus A5 in the open reading frame ORF with genome coordinates 4478998bp to 4479819bp . This gene showed 52 %
similarity to the kdtX gene of Serratia marcescens and 50% to the waak of Klebsiella pneumoniae at amino acid level with char-
acteristics of glycostransferase 2 family domain. In order to identify the function of waxE gene waxE gene deletion mutant of
Xce 8004 was constructed by gene replacement strategy in which waxE gene of genome was replaced by kanamycin resistant gene
kan . The waxE gene deletion mutant strain named Xcc 8570 was confirmed by both PCR and southern analysis. The growth
rate of the deletion mutant 8570 in rich medium was not affected but the EPS yield reduced by 35% as compared with the wild-
type strain 8004 . The deletion mutant could be completmented in trans with plasmid pLATC8976 harboring an intact waxE gene

and the EPS yield of the mutant was restored. The combined data showed that waxE gene involved in EPS biosynthesis in Xcc .

Key words  Xanthomonas campestris pv. campestris  extracellular polysaccharide waxE gene
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