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l. o :
PceS1 Luriar Bertani (LB) (Gm) 50 pg/mL (Km) 50 pg/mL
28°C ( Escherichia coli) LB 37%C (Rif) 100 pg/mLo
1

Table 1 ~ Strains and plasmids used in this study

Strains plasmids Characteristics Source

Escherichia coli

S174 Apir Apir pro hsdR recA Lab collection
DH5a @80 lacZAM15 A(lacZYA-argF) U169. recAl endAl. thid Lab collection
Pectobactertum carotovorum subsp. carotovorum
PceS1 Wild type This lab
PceST-R Rif* induced from PccS1 with resistance to Rif This study
AflgKpee Rif* The flgKpce gene knock-out mutant of strain PecS1 This study
AflgKpee-KH Rif' Gm" AflgKpce complemented with pHMI-D This study
Plasmid
pMD19-T(simple) Ap“ T-cloning vector colEl origin without MCS Takara
pMDI19-¥1 Ap"  FlgK- gene ligated in pMDI19-T(simple) This study
pMD19+2 Ap"  FlgK=2 gene ligated in pMD19-T(simple) This study
pEX18Gm Gm"  Allelic exchange suicide vector sacB oriT(RP4) LacZ Lab collection
pEX18K Gm" a 1224 bp fusion fraement of FlgK- \FlgK2 gene ligated in pEX18Gm This study
pBBR034 Gm"  Broad-host-range cosmid vector Lab collection
pBBRH1gK Gm"  FlgK-H gene ligated in pBBR034 This study
1.1.2 2
Invitrogen : DNA . Table 2 The sequences of PCR primers used in this study
AXyg(:‘Il Primers  Sequence (5°—37) Source
K1 CCGGAATTCACACCGCCGCCTTTGATGAC  This study
’ pMD19—T N N K2 CCCAAGC TTAGTCCGTATGGTGTAACTAC  This study
sr-Taq DNA marker TaKaRa K3 CCCAAGCTT ATTCGTTGTATTGGCGGTTG  This study
. PCR Eppendorf K4 CGGGGTACCACCACG ACAGAGTATGAGCA This study
Bio-Rad KH1 CGCGGATCCACGCTGTGAAATGGCCTGAT  This study
to—hac ° KH2 CGGGGTACCGGCGAAAGAGCCTGTGTAAA  This study
1.2 PCCl  TCAATCCCAGTTTCTGACCG This study
Josenhans 8 flgKpee PCC2  TGTAGCGGCCTACCTGTCTG This study
o PeeSl DNA PecS| DNA KHI  KH2
K1 K2.K3 K4 2
( ) PCR FlgK-H (flgKpce
lgKpce FlgK4 . FlgK=2
flgKp J & + ) pBBR034
MDI19-T DHS5«a MDI19-¥F1
p P pBBRH1gK .
MD19-+¥2, EcoRl  HindIl \HindIl  Kpnl .
P P AflgKpee Rif + Gm + LB
EcoR1I  Kpnl
JPCR AflgKpceKHo
pEX18Gm pEXISK( 1) -,
. N N
pEX18XK E. coli SI74 \piro 0 LB
Rif + Gm + LB
PceS1 . .
PCR o
3 10
50.0 uL. LB 100 2-4h
. 0.3%
1h 50.0 pL 10. 0% + Rif
o 0Dy, =1.2 3.0 mL
LB o PCR 600
12 h o
AflgKpeeo

Wakimoto o
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Fig. 1  Construction of knock-out vector pEX18K.

0Dy, =1.2 2.0 mL PccSl 2.5 kb(  2-B)
28C 48 h, P.c.c
0.1% 3.0 mL 20 min 350 bp ¢ 24)
3-5 & AflgKpee, LB
1.4 + Gm + Rif
Barnard 2 ( ) AflgKpeeKHo.
0Dy, =1.0 5.0 pL
28°C 48 h, 0.2%
20 min 1.0 mol/L NaCl 15 min 1.0
mol /L HCI 5 mino 7.5%
1 h,
1 o
0Dy, =1.0 5.0
wL 10. 0% LB 28°C ) flgKpee
48 h .
1.5 Fig.2 Molecular analysis of the flgKpce knock-out mutant of P. c. c.
14 A PCR confirmation by using specific primers; B PCR
. 1.0 x 10° CFU /mL confirmation for the deletion flgKpee gene by using primer pair Kland
25 0% K4.1 blank control; 2 PecS1; 3 AflgKpec.
2.2 N
2.5 pL 28%C 12 h 3A 3
3 . SPSS Duncan’s 12 h AflgKpee
. o 3B 0.3%
AflgKpce PceS1 .
2 AflgKpeeKH 179 1/8.  3<C AflgKpee
AflgKpceceKH o
2.1 AflgKpee ( 3D).
sacB pEX18K 4 3 LB
PceST-R AflgKpee °
KI K4 PCR 2.3

AﬂngCC 1. 2 kb PCCS] \AfngpCC AfngpCC—I(H
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Mﬂm& Aﬂ:Kpc‘c-m

3 PccS1.AflgKpee  AflgKpee-KH
Fig.3  Biological properties and cell morphology of PccS1. AflgKpee and AflgKpeeKH. (A)  Bacterial settling

process; (B) motility; (C) flagellum production; (D) biofilm formation.
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Fig.4 Bacterial growth in vitro of PccSIAflgKpee  AflgKpeeKH. AﬂngCC -KH

5 PccS1.AflgKpee  AflgKpcee-KH (A). (B). (9
Fig.5 Enzymatic assay on pectate lyase (A) cellulose (B) and protease activity (C) of PceS1  AflgKpce and AflgKpeeKH.
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Fig. 6 Pathogenicity assay of PceS1  AflgKpecand AflgKpeeKH on Zantedeschia elliotiana (A) and Chinese cabbage (B).
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Function of flgK gene in Pectobacterium carotovorum
subsp. carotovorum

Zhongling Yang Yamin Deng Shuo Du Ting Li Huan Jiang Fengquan Liu
Jiagqin Fan
College of Plant Protection Key Laboratory of Integrated Management of Crop Diseases and Pests Ministry of Education

Nanjing Agricultural University Nanjing 210095 China

Abstract: Objective To investigate functions of flgKpce gene in Pectobacterium carotovorum subsp. carotovorum (P. c.
¢). Methods The gene knock-out mutant AflgKpce and complemented strain AflgKpce-KH were generated by biparental
mating and their phenotypes including cell morphology motility pathogenic factors and pathogenicity were investigated.

Results Non-flagellum cell precipitation in the culture and significantly attenuated motility on 0. 3% semisolid medium
were observed in AflgKpce compared to Pectobacterium carotovorum subsp. carotovorum S1. In addition significant
decrease in cellulase and protease activity biofilm formation and pathogenicity on host plant were found in AflgKpce.
While there were no apparent difference in growth rate in vitro AflgKpccKH the complementation strain restored the
phenotype of AflgKpce to the wild type level. Conclusion The gen of flgKpce not only influences the cell motility but
also pathogenic factors to lead to the decreased pathogenicity in Pectobacterium carotovorum subsp. Carotovorum.

Keywords: Pectobacterium carotovorum sub sp. carotovorum flagellum flgK pathogenic factors
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