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Screening and Analysis of Virulence-related Genes of Ralstonia solanacearum Isolated from Pogostemon
cablin

ZHANG Yong, HE Hong, LI Qiao, WANG Bangwei (School of Pharmaceutical Sciences, Guangzhou University of
Chinese Medicine, Guangzhou 510006 Guangdong, China)

Abstract: Objective To screen and analyse the genes involved in virulence of Ralstonia solanacearum isolated from
Guanghuoxiang ( Pogostemon cablin, patchouli). Methods The Ralstonia solanacearum strain PRS-84 was isolated
from diseased patchouli plants and its Tn5 transposon insertion mutants were constructed in our previous study. In
this study, mutants were inoculated to patchouli plants to screen virulence—attenuated mutant strains. Then several
phenotypes such as growth rate, swimming motility and biofilm formation of the mutant strains were tested. Flanking
sequences adjacent to Tn5 transposon insertion site in virulence—attenuated mutant strains were amplified by inverse
PCR and PCR products were sequenced and analysed. Results Compared with wild-type strain PRS-84, two
mutant strains named PRS—84-11-33 and PRS-84-11-123 showed significantly reduced virulence to patchouli
plants. Their colony morphology was similar to that of wild—type strain, while mutant strain PRS-84-11-123 grew
more rapidly during late—exponential growth phase than wild—type strain. The ability of swimming and biofilm
formation in two virulence—attenuated mutant strains were decreased compared with wild—type strain. Bioinformatic
analysis of flanking sequences of Tn5 insertion sites indicated that Tn5 had inserted into [ptE gene and lon gene in
the two mutants, respectively. Conclusion In this study, two virulence—related genes in strain PRS- 84 were
obtained, which might prompt the understanding of the molecular mechanism of Ralstonia solanacearum

pathogenicity, and explore effective methods to control patchouli bacterial wilt.
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Figure 1 Screening of virulence—attenuated mutant strains
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Figure 2 Colony morphology and growth rate of virulence—

attenuated mutant strains and wild-type strain

B, EEA A, BAnshtE, gk
PRS-84-11-33 Fy&#/h. B 2-B il LA H, 24K
PRS-84-11-33 5HF A PRI A HORARLT, MRS
PRS-84-11-123 7E85 5% 5 A KR A T TR o

2.3 o Pk ok 55 AR I vk A PERE I 25 AL LA 3,
TE 1%BEREWR L) NA Bi3a 0k 1 (& 3-A), &R
B Uk Sh 8, RAE R AR TR g /N 1 3 B B
MR GE, AR R S B A MR A T 22 5. 7E
0.3% B R W BE 1Y NA 8558 28 | (& 3-B), Bf A=k
PRS-84 LA i A4k Sy v 1) ] Bl 52 O PIR A 18, 97 K

T AL BIRRTE 1% NA BGSR3E; B. BIBETE 0.3% NA Higesk, 1. 7%
Pk PRS-84-11-33; 2. 78745kk PRS-84-11-123; 3. B/:#k PRS-84

B 3 BRI RS B ARk EhE

Figure 3  Swimming motility of virulence— attenuated mutant

strains and wild-type strain
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Figure 4  Biofilm formation abilities of virulence-attenuated

mutant strains and wild—type strain

84—11-33 M FLJFH K /K 958 bp (& 5-A), ZE745Hk
PRS-84-11-123 M3 ¥ 51 K/~ Jg 995 bp (& 5-B)
FIFH NCBI iy BLAST T =X} iR 2 /s o sk 55 28

&

CCAAATCATCGATGATGGTTGAGATGTGTATAAGAGACAGAAGTCATATTGATAACTACGAGCTGCGGTTAAAGTACGCGGCTCTGTAAT
TTTATTACCTTGACGGTCTTCGATTTGGAAAGTTACAGTCAAGCGTAATAACACTTCTGTAAGTTTACCATTTAGAAGCTGACGACGAGG
CGTGTATTCTAAAACACGAAGAACATAGGCGTCATTGTCATTGCTGAGCTGAACACCATTTGCCGTTAAATACACTTTTAATTGTGTTTC
AAGGTCATCGGTTTTTGCCGGTAACTCAAGGCTTAATTTTTTATAAACAAGTGGAGTCGCAGTCGGGTTGGTTCCTTTTAAATGGAAAC
CACACCCGACTAAGCCTGCACTAAGGCCTAAGGTTAAAACAACAGCGGCTAAACGTTGGGCTAAGTGCATGCTTGATCCTCTCATTAAT
ACCTGTAATTAAACCACGAGGTTAACCAATTTGTTTGGAACCACAATCTCTTTTTITGGTTGGTCCTGTTAAGAACTGCTGAACTTCTGGT
AATGCTTTCGCTTGAGCTAATAACTCATCTTTAGAAATATCAACAGAAACTTCAAGTTTACCGCGAAGTTTACCATTTACTTGTACAACA
ATCGTTTGAGTATTGCGGGTCAATGCAGAAGCATCAACTTCAGGGAAAGTTGCTTCTGTTAAGTCCGTACCAAACTGAGCCAATAAAGT
CTGGCTTAAATGCGGAGCAAATGGAGCAAGTAAAGTTAACAATGTGGTGATTGCTTCACGTTCTACAGCAACGTCATTGTCATCTTTTG
CTTCAAACTTATTGCTTGCGTTTAACAATTCCATCAATGCAGCATTTGCAGTATTGAACGCATGACGACGCTCATATCATCACTTACTTTIT
TGAATGGTTTCGTGTGTCTTACGACGTAATCTTGGAGCATCTTTTAGACAAGTTGCCTTTATCGATTGCTAATGGCGGAAGAATTTCCTTT
TTTCCAGAGC

GACACAATTCATCGATGATGGTTGAGATGTGTATAAGAGACAGAGTAAGAACAATGGGTTCTTCACACCAACTTTTGTTAAAGACTGCA
CGATTTTACCTGGCATTGCACCAATATAGGTACGACGGTGTCCACGAATTTCTGCTTCATCACGTACGCCACCAAGCGCCATGCGAACA|
AATTCACGACCTGTTGCTTTCGCTACTGATTCACCAAGTGAAGTTTTACCAACCCCTGGAGGTCCAACCAAGCAAAGGATAGGGCCTTT
GAGTTTTTTCACACGTGATTGAACAGCTAGGTATTCAACAATACGATCTTTAACGTCATCAAGACCATAATGATCGGCATCAAGAATCTC
TTGCGCTTTGTTCAGGTTAATACTGACTTTGCTCGCTTTGTTCCATGGCGTATCTAGAATCACTTCTAGATAGTTACGTACCACAGCAGCT
TCACTAGATGCAGGCTGCATTGCTTTAAGTTTACGGAACTCAGCTTCGGCTTTTTTACGTACGTGTTCAGGTAAATCAGCTTCAGCAAG
ACGTTTCTCTATTTCAGCAACGTCATCTTCAGCACCGCCATTCATGTCGGAAAGTTCACGTTGAATGACTTTCATTTTTITCATITAGAAA
GTATTCACGTTGGTTCTTTTCCATTTGGCGTTTTACGCTGTCATGTAAAGTTTGCTCAATTTGCTGTTCAGCAGATTGATTCATCAAGTAG
TTCATCAACTCTTGCAAATGAGCTTCAAACTCATCGTACTCTAAAAATTTCTGCTTAATTTCAATATTTAGAGGCACACGAGTTGCTACG
AAGAACATCAATTGCAATAAGTCTTCGATTTTGTTGCAGCAGCAACCAGTTCACGTGCATTACGTAATITTGCTTCTGCAATTGAGCAAT
AAGTTACGAACTCTTGGAAACGAGTTTCTGCGTTTGCCTTATCTACATTAATCGTCATTGGACTTAATTCATGTTCGGCAGTCAAATAACT
ATCTTCATCGATAATTTTTTTCAACTTAGAACGATGTAAGCCTTCAATA

A. ¥75kk PRS-84-11-33; B. 2875k PRS-84-11-123
B 5 EHmERIERERR Tns EEFBANLEMNEFT]

Figure 5 The flanking sequences adjacent to Tn5 transposon insertion site in virulence—attenuated mutant strains



VA 5l R 20222 A %33 K5 20

+ 253 -

BRI TS 5% )3 748 AL s 3P 51 BEAT LU X, I
I AL R RE A B iy, R 1, RS
Bk PRS=84-11-33 AL ZE PN Ipeks, TN 4™
YW is £ 05 5 iz H 4% B & B LptE (LPS-
assembly lipoprotein, LptE), %78 ¥k PRS-84—11-
123 48 AN RN lon, T30 485 7 %) 4 Lon £ 14
Tt ( Lon protease, Lon),

T 1 BRMERFERTHRE Tns BEFANLEERSH
Table 1

The gene coding product of TnS transposon insertion

site in virulence—attenuated mutant strains
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