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8004
wxcA EPS
530005
Tn5 gusAS Xee 8004
EPS TnS gusAS
wxcA wxcA LPS 0- EPS
wxcA 8004 wxcA AwxcA EPS
50% PCR wxcA DNA AwxcA EPS
8004 wxcA EPS
wxcA
Q754 A 1000-3061 2004 04-0477-07
Xanthan gum
Xanthomonas campestris pv. campestris EPS LPS
Xee extracellular polysac- 3 35.3kb
charide EPS lipopolysaccharide LPS
wxcA
Xee B100 B100
20 5 LPS EPS ’
EPS ’
TnS gusAS
021C12  048H1 wxcA
TnS gusAS Xee
8004 wxcA 8004
wxcA 8004 wx-
A LPS
EPS 50%
aps Il xps wxcA PCR wxcA
IV xps VI 35.3kb EPS
aps 1 gum 1
1.1
e 8004 Xec 021C12  048H
xanA  xanB  35.3kb 8004 wacA TnS gusAS wxcA
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TnS gusAS 8570 8004 wwcA
AwxcA JM109 E. coli Xee
E. coli
’ pLAFR3 pLAFR3
pPH1JI 10 11
pGET943 8 pGEM - 37Zf
+ Kpn 1 /Xba 1 PCR
939bp Km kan
1.2 DNA
DNA 12
DNA 13
DNA Southern Sambrook "
T4 pfu
DNA Promega
1.3 wxcA PCR
8004 wxcA

P1 P2 P1 ACAGTTGAATTCCGA AAAGAC-
CGAACTGTT P2 ACAGITAAGCTTAGGAACACGG-
TATGGCAG P1 P2 BamH 1 Hindlll

8004
wxcA
8004  DNA
4 min 95°C 1 min 60°C
2 min 30 74°C
PCR 1.6kb DNA

1624bp

200bp
95°C

30 s 74C

P1 P2

5 min

BamH | /Hind Ill
pLATC8570 pLATC8570
E . coli ]M109
1.4 AwxcA
wxcA Ul U2 Ul
ACAGTTGAATTCTGGTGGTGGTGGACAACA U2
ACAGTTGGTACCCTGACGTTGCGAAGAATC Ul U2
EcoRI  Kpn I
D1 D2 D1 ACAGTTTCTAGAGAGACGTCG-
GTTTGAAGC D2 ACAGTTGTCGACGATACAAAAC-

pLAFR3

CCAGGATG D1 D2 Xba 1 Sal 1
wxcA 679bp
903bp PCR 1.3

pGET943 kan

wxcA kan pGET8570
pGET8570  EcoR |
pLAFR3 pLAT8570
pLAT8570 8004
pLAFR3
pPH1JI
wxcA Xee
8570
9  AwxcA PCR  Southern
PCR P1 P2 8004 8570
1~4 DNA 1.3
Southern kan wxcA
BamH 1 /Hindlll 8004 8570
1~4 DNA
PCR PCR
DNA
1.5
EPS Xee 10mL
NYGB 28°C
0D 1pL
2% NYGA
28C 3d
2d EPS
EPS Xee
1% 2%
200mL NYGB 28C 3d
5
mL mg EPS
15
LPS SDS-PAGE
LPS
1.6 DNA
Xee 8004
GenBank  Database http //www. ncbi. nlm. nih. gov

BLAST  NTI vector
http //www. expasy . org/cgi-bin/prot-
param
heidelberg. de
1.7 wxcA

http //smart. embl-
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GenBank Accession No. wxcA EPS wxcA
AY497774 8004 wxcA 8004
2 AwxcA
2.1 wxcA:.Tn5gusA5 3000—
8004 EPS 2000 —
EPS- TnS gusAS 1500 —
TnS gusAS s 1200 —
021C12  048H1 wxcA 1031 —
TnS gusAS wacA 0-
ORF 1383bp 021C12 048H1
TnS gusAS ORF 344bp
1054bp EPS- 021C12  048H1
wxcA Tn5 gusAS

2.2 wxcA:.Tn5gusA5
wxcA * 2 Tn5 gusAS

EPS wxcA EPS
wxcA EPS
PCR wxcA
wxcA wxcA © . Tn5 gusAS
021C12 EPS
8004 wxcA
P1 P2 wxcA
1 PCR 1.6kb  DNA
pLAFR3
pLATC8570 2
pLATC8570 wxcA © . Tn5 gusAS
021C12 20 021C12/
pLATC8570 20
pLATC8570 pLAFR3
8004  021C12 15  8004/pLAFR3 18
021C12/pLAFR3 021C12/pLATC8570
8004/pLAFR3  021C12/pLAFR3 2%
NYGA 5d 8004/pLAFR3
021C12/pLATC8570
021C12/pLAFR3
8004/pLAFR3 wxcA
wxcA 2 TnS gusAS 021C12
EPS
2.3 AwxcA
Tn5 gusAS
wxcA
wxcA * 2 Tn5 gusAS 021C12

© EREPORE PRSI & %

1 wxcA
Fig.1 PCR amphflcatlon of the gene wxcA
PCR reactions were performed with total DNA of wild-type strain 8004
as template Pl and P2 as primers and 30 cycles of denaturation at 95°C
for 60 s annealing at 60°C for 30 s extension at 74°C for 2 min.

PCR products were electrophoresed in 1.5% agarose gel.

M 100bp DNA ladder 1 PCR products

2 pLATC8570
Fig.2 Restriction analysis of the recombinant plasmid pLATC8570
Plasmid DNAs were digested with BamH | and Hindlll

23130 —

9416 —
6557 —

4361 —

2322 —
2027 —

564 —

and the reaction mixture were electrophoresed in 1.0%
agarose gel. The released 1.6kb fragment from pLATC8570
contained the complete sequence of wxcA gene.

M ADNA/Hind [l Marker 1 pLAFR3 2 pLATC8570

kan
8004 wxcA
wxcA 1200bp
AwxcA

939bp  kan
Xee 8570
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PCR 8004 8570 1~4 wxcA NYGB
DNA P1 P2 PCR
3 8004 1.6kb 2 3 4 5
8570 1~4 1.4kb
8004 200bp 4
wxcA kan South-
ern PCR wxcA kan
DNA 8004 8570 1 ~4
DNA 4 8004 ‘. :
-
6kb 4 82—
3kb 2027 —
han Hindll weA 4 Auwved Southern blot
kan 6kb BamH 1/ Hind[ll 2 Fig.4  Southern blot analysis of AwxcA mutants
3kb 8570 1~4 Total DNA of wild-type strain 8004 and 4 isolates of AwxcA
wxcA kan 8570 mutant 8570 were digested with BamH 1 /Hindlll and
1 electrophoresed in 1.0% agarose gel. DNAs were transferred
to Nylon membrane and hybridized with *?P-labeled
AwxcA
kan gene and wxcA gene probes.
pLATC8570 8570 M ADNA/ Hind [ll Marker 1 8004
8570/ PLATC857O 25 2 ~5 four independent isolates of AwxcA mutant 8570
pLAFR3 8004 8570 A
] —u—8004
b 4 9.5 4 %4%/§\g§%\i
(=] ’ / ~ }%\
- 2 9] W +
et £ ]
5 F 8.5 /1 /
: Eg/ 8.0 % / /
50 7.5 /
e =
b 5 7.0 E/i/i /.
os] ¥ 4
' it
6.0
3 Al PCR 50 5 10 15 20 25 30 35 40
Fig.3 PCR identification of AwxcA mutants t/h
PCR reactions were performed with total DNA of wild-type
strain 8004 and 4 isolates ofAwxcA mutant 8570 as template 5 AuwxeA 8570 NYGB
respectively P1 and P2 as primers and 30 cycles of denaturation Fig.5  The growth curve of the AwxcA
at 95°C for 60 s annealing at 60°C for 30 s extension at 74°C mutant in rich medium NYGB
for 2 min. PCR products were electrophoresed in 1.5% agarose gel. 2.5 wxcd EPS
M 100bp DNA ladder 1 8004 2 ~5 four independent isolates of
Auwzed gene mutant 8570 8570/pLATC8570 8004/pLAFR3 8570/pLAFR3
2% NYGA
2.4 wxcA EPS 28°C
wxcA 3d 2 d
AwxeA 8570 6  8570/pLAFR3 8004/
8004 5 pLAFR3  8570/pLATC8570
8570 8004 8570
NYGB 8004 8570/pLATC8570  8004/pLAF3
1.62 h
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AwxecA EPS 8570/pLATC8570 8004
wxcA EPS 8004 wxcA LPS
1 2 3
8004/pLAFR3— &
-
8570/pLAFR3 — - &
8570/pLATCS570— W\

000/

6 AwxcA EPS
Fig.6  Examination of EPS yield of AwxcA mutant

AwxcA EPS
8004 AwxcA EPS
EPS AwxcA EPS
8570 8570/pLATC8570 8004/pLAFR3 8570/pLAFR3
4 NYGA 10mL
NYGB
1% 2%
NYGB 28C 3d
4 1
NYGB 3d 870 8570/plLAFR3
EPS 1.3 mg/mL.  8004/pLAFR3
EPS 8570/pLLATC8570
2.0 mg/mL 2%
EPS 8570 8570/pLAFR3
EPS 3.3 mg/mL 8004/pLAFR3 8570/
pLATC8570 6.9 mg/mL  AwxcA EPS
50%
1 AwxcA EPS
Table 1 EPS yield of AwxcA mutant
S EPS yield/ mg/mL
NYGB medium  NYGB medium + 2% glucose
8570 1.30+0.71 3.48+0.72
8570/pLAFR3 1.38+0.52 3.23+0.53
8570/pLATC8570 2.15+0.12 6.90+0.85
8004/pLAFR3 2.03+0.07 6.97+0.77
%+ Standard error
2.6 wxcA LPS
8004 wxcA EPS
8004 LPS
8570 8570/pLATC8570 8004
LPS SDS-PAGE
7 8570  LPS 8004

7 LPS
Fig.7 SDS-PAGE gel electrophoresis of LPS
1 8570 2 8004 3 8570/pLATC8570

2.7 wxcA
8004 wxcA ORF 1383bp
blastn GenBank  database =~ DNA
8004 wxcA Xee
ATCC33913 Xee B100 wxcA Gl
21111598 14090407 100%  99%
wxcA B100
B100 LPS  O-
EPS 7 ATCC33913  Xec
wxcA B100
wxcA 6 8004
wxcA 461
51.5kD 8.32
Caulobacter crescentus
LPS IpsE 09 E.coli 09
LPS ORF704
449 17 18
1
241 ~ 436
wxcA 1
3
Vorholter Xce B100
15 LPS wxcA
Vorholter B100 wxcA
Tn5-B20
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LPS

wxcA LPS

B100
EPS e
EPS
wxcA TnS gusAS
2% NYGA
8004
8004 wxcA
wxcA 8004 EPS
8004 wxcA
LPS EPS

wxcA

8004 wxcA EPS
wacA EPS
EPS
wxcA LPS

EPS
8004 wxcA EPS

wxcA

wxcA 2 TnS gusAS EPS
wwcA DNA
wxcA 2 TnS gusAS 021C12
EPS TnS gusAS
TnS gusAS

TnS gusAS wxcA
wxcA wxcA

wxcA

wxcB  wxcC wxeD wxcA

wxcA 2 TnS gusAS EPS

wxcA

EPS wx-

cA EPS
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The Gene wxcA of Xanthomonas campestris pv.campestris
8004 Strain Involved in EPS Yield

LU Guang-Tao TANG Ji-Liang®™ WEI Guang-Ning HE Yong-Qiang CHEN Bao-Shan
Institute of Molecular genetics  Guangxi University ~Nanning 530005 China

Abstract  Xanthomonas campesiris pv. campestris Xcc  the pathogenic agent of black rot disease in cruciferous plants produc-
es large amount of extracellular polysaccharide EPS  which has found wide applications in industry. For the great commercial
value of the xanthan gum many of the genes involved in EPS biosynthesis have been cloned and the mechanism of EPS biosyn-
thesis also has been studied. 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 in our previous work. The Tn5 gusA5 inserted
sites of these mutants were located by using thermal asymmetric interlaced PCR  and results showed that two EPS-defective muta-
nts were insertion mutants of the gene wxcA which involved in lipopolysaccharide LPS biosynthesis. The gene wxcA involved in
lipopolysaccharide biosynthesis but dose not extracellular polysaccharide in others’ report. wxcA ::Tn5gusA5 mutant 021C12

the polar mutant was complemented with recombinant plasmid pLATC8570 harboring an intact wxcA gene in this work but the
yield of EPS of the wxcA I Tn5 gusAS mutant was not restored. In order to identify the function of wxcA gene of Xcc 8004 strain

the gene wxcA was deleted by gene replacement strategy and the no-polar mutant of wxcA was obtained. AwxcA mutant strain

named Xcc 8570 was confirmed by using both PCR and southern analysis. Beside the LPS biosynthesis of AwxcA mutant was af-
fected The EPS yield of AwvcA mutant strain reduced by 50% as compared with the wild-type strain 8004 . AwxcA mutant could
be complemented in trans with the intact wxcA gene and the EPS yield of the mutant was restored. The combined data showed

that wxcA gene not only involved in LPS biosynthesis but also EPS yield in Xcc 8004 strain.

Key words Xanthomonas campestris pv. campestris wxcA gene extracellular polysaccharide
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