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Table 1. Bacterial strains and plasmids used in this study

Strains and plasmids Characteristics Sources

Strains

E. coli DH5a SupE4AlacU169y80lacZM15hsdR17 This Lab

FJAT-91AepsD epsD deletion mutation of FJAT-91 This work

FJAT-91HepsD epsD reverse mutation This work

Plasmids

pBRR1MCS-5 Gm' The Institute of Plant Protection, Chinese Academy of
Agricultural Sciences

pK18mobsacB pK18mob containing the sacB gene, Kan' The Institute of Plant Protection, Chinese Academy of

Agricultural Sciences

pK-epsD pK18mobsacB based vector, carrying epsD gene, Kan" This work
x2. RMIRPETAEIAGIY

Table 2. Primers used in this study
Primer Primer sequence (5'— 3") Enzyme
P1 AAAGAATTCTGAACGACGACTCCGCCTA EcoR |
P2 TTTGGATCCGTGGATTCCAGCACCACCAG BamH I
GmF AAAGGATCCGACGCACACCGTGGAAACGG BamH |
GmR TTTGCATGCGCGGCGTTGTAGCAATTTAC Sph |
P3 TTTGCATGCCGATGCCAAGCCGCACTAT Sph i
P4 TTTAAGCTTGCCCGTCGCCAGGAACAGG Hind III
P5 AAAGAATTCTGAACCGAGAGCAACCGAC EcoR |
P6 CCCTGCTGATGCGGGAAACTCAGGTCCGGCCGCTGCG
P7 CGCAGCGGCCGGACCTGAGTTTCCCGCATCAGCAGGG
P8 TTTAAGCTTGCCCGTCGCCAGGAACAGG Hind III
P9 CCCTGCTGATGCGGGAAACT

Underline sequences are cleavage site of restriction enzyme. Dotted line sequences are mutation site.

1.1.3 (DP103) P2 epsD P3 P4
(DP209) DNA Marker epsD pBRRIMCS-5
(KANA) Gm FIGm R
Sigma EcoRl1 BamH1 Sphl EcoR I/
Hind III T4 DNA ligase TaKaRa 96 BamH | BamH I/Sph | Sph I/Hind III
PCR (Applied Biosystems) ST 16R
(Thermo Scientific) DYY-6C ( pk18mobscaB CaCl, E. coli DH5a
(BIORAD) PCR
1.2 epsD pK-epsD
(2014)
(2] FIAT-91 DNA P1 (2008) [13] FJAT-91
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Figure 1. Route of mutant construction. Restriction enzyme cutting site, E: EcoR |; B: BamH I; S: Sph I; H: Hind IlI.
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epsD (up) (down) 855 bp FJAT-91
(Gm) up-Gm-down P5/P9 PCR
pk18mobscaB 3-B
(pK18-epsD) 460 bp FJAT-91 FJAT-91AepsD
FJAT-91 3
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EcoR | EcoR I Hind Il 3 epsD
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Figure 2. Identification of recombination vector, epsD mutant and reverse mutation. A: Identification of

recombination vector. M1, M2: marker; lane 1, 3: EcoR | single restriction enzyme digestion of recombinant vector;
lane 2, 4: EcoR |, Hind III double restriction enzyme digestion of recombinant vector. B: Identification of epsD
mutant. M: marker; lane 1: recombinant vector epsD amplification fragment; lane 2: mutant epsD amplification
fragment; lane 3: FJAT-91 epsD amplification fragment; lane 4: recombinant vector Gm amplification fragment;
lane 5: mutant Gm amplification fragment; lane 6: FJAT-91 Gm amplification fragment. C: Identification of epsD
reverse mutation. M: marker; lane 1: recombinant vector pK18-HepsD; lane 2: FJAT-91HepsD; lane 3: FJAT-91;
lane 4: FJAT-91AepsD.
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FJAT-91AepsD EPS
2.4 epsD
5 FJAT-91
FJAT-91AepsD
FJAT-91AepsD
FIAT-91 FIAT-91AepsD FIAT-91HepsD FIAT-91
E 3. HHERRKE FIAT-91. FJAT-91AepsD.
FJAT-91HepsD 7£ TTC 4R L BB B F 7S FJAT-91 FJAT-91AepsD
Figure 3. The colony of FJAT-91, FJAT-91AepsD and 21h  ODey 4204 2397

FJAT-91HepsD on the TTC medium.
57% 42 h  ODgy

47.15% 7.788 7.296
FJAT-91HepsD 94%
FJAT-91
2.3 epsD
Fz3. EMERBEAREESHIT
3 4 FIAT-91 Table 3.  The number of tomato disease
5 Time/d FJAT-91 FJAT-91AepsD  FJAT-91HepsD CK
1 0 0 0 0
0 ) 2 0 0 0 0
1 1 3 0 0 0 0
11 91.7% 4 0 0 0 0
FJAT-91AepsD 10d 5 1 0 0 0
2
30 d 6 3 0 0
7 4 0 3 0
0 FJAT-91HepsD 8 7 0 6 0
75% 9 8 0 8 0
10 11 0 9 0

FIAT-91 FIAT-91AepsD FJAT-91HepsD
E 4. FWME/RKE FIAT-91. FIAT-91AepsD. FIAT-91HepsD FERIEM 10 d G EFn L3 BB IE
Figure 4.  Wilt of tomato soaked by FJAT-91, FIAT-91AepsD and FJAT-91HepsD at the 10 day.
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Figure 5.  Growth curve of FJAT-91 and FJAT-91AepsD.
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Figure 6. The swimming motility of FJAT-91 and
FJAT-91AepsD at different time. A: the colony of
FJAT-91 on the TTC- medium at different time; B: the
colony of FJAT-91AepsD on the TTC-medium at
different time; C: the colony diameter of FJAT-91 and
FJAT-91AepsD at different time. Vertical bars represent
the meanxSE (n=3).
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Figure 7. The swarming motility of FJAT-91 and
FJAT-91AepsD at different time. A: the colony of
FJAT-91 on the TTC- medium at different time; B: the
colony of FJAT-91AepsD on the TTC-medium at
different time; C: the colony diameter of FJAT-91 and
FJAT-91AepsD at different time. Vertical bars represent
the meanzSE (n=3).
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Figure 8. The colonization of R. solanacearum in root and stem of tomato at different time after inoculation. A:
the colonization of FJAT-91 and FJAT-91AepsD in root of tomato at different time after inoculation; B: the
colonization of FJAT-91 and FJAT-91AepsD in stem of tomato at different time after inoculation. Vertical bars

represent the mean+SE (n=3).
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Construction and characterization of extracellular polysaccharide
deletion mutant of Ralstonia solanacearum

Xiaogiang Chen™?, Deju Chen?, Yujing Zhu?, Yanping Chen?, Haifeng Zhang?, Bo Liu**

! College of Life Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian Province, China
2 Agricultural Bio-resources Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350003, Fujian Province, China

Abstract: [Objective] Bacterial wilt is a soil-borne disease caused by Ralstonia solanacearum. Extracellular
polysaccharides are one of the key pathogenic factors of R. solanacearum. The physiological functions of extracellular
polysaccharides on the pathogenesis of bacterial wilt were studied by constructing a mutant with synthesis of
extracellular polysaccharides deficiency. [Methods] First, we cloned the homologous arm of epsD from the genome of
R. solanacearum FJAT-91, then inserted into suicide plasmid pK18mobsacB. Second, the Gm gene was inserted into
homologous arm to obtain recombinant plasmid pK18-epsD. Third, the recombinant plasmid was transformed into R.
solanacearum FJAT-91 competent cells. The epsD gene deletion mutant was constructed by homologous recombination.
Finally, we detected the differences of the biological characteristics of mutant strains and wild-type strains. [Results]
Compared with the wild-type strains, the mutant strains showed different features. The mutant showed: grew slowly and
decreased the yield of extracellular polysaccharides; significantly reduced the abilities of swimming motility and
swarming motility; significantly decreased the colonization ability in roots and stems of tomato; had the Attenuation
Index (Al) with 0.905 and the avirulence to tomato which indicated a nonpathogenic strain. [Conclusion] These results
suggested that extracellular polysaccharides played the key role in pathogenicity of R. solanacearum. This research
provides excellent materials and research foundation for the development of plant vaccines.
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