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TN R = AR e M A 58 i T2k B P . BHE L
W, Bk, EDEEJEPYNEAEHL 65 Bk Xam HY4xJk
U e A, IF R G T I B0 I8 R 50
IO 76 B ik B b g A RS o, B
TALEL fEN—REEURNNHE T, BT EA
kS RIBPT TALE20 E 4 B 2K 4% a8 K
MeSWEETI10 [ 1, RERE AL 2t Xam 668 1755
PRV PR — 2 A T e 11T 29 20 Wb 2R G854 ) T Y
e, 7;25% O AN I AE A 1R B ) R ) S
WOk T AR, O & 1 XopZ . XopX
XopAO1 F1 AvrBs2 A9l 2k 28 AR AR 58 4 H2 2k T X
MY ABCREE S RN E R, PR BN
Xam 77 HE 1Y LA GE #53 -t AT DLAE S B0 A Ak
FUH, 2013 4, o E GO B B SR T 5 A
YIRS PRAESE B T Xam /NP GX11 (45
PUEH I AR b, AT Tn5 i ARG R
ARREETS BEMLBKE TnS #LF, TRk IF5eur
T ABYAp I RS T HrpX . HrpG UMK &
BEIARR IR TG Xam_as] &40 B0 1 72 5 A9
ZEHE U DL WF ST A R AR TR TIT AR
X A0 B AR AR TN T A B A
PAPEICIEAE Xam FRIVERT, Femil 2 58 il i
PRI (X. campestris pv. Campestris, Xcc). /K
T U (X, oryzae pv. Oryzae, Xoo)tH L, 115
WA > ZGAEN RS ICIFAE Xam B EURHL
PR A TRk — 42548

B HHECA 1L, BB (Xanthomonas)F 48
W FE D RE R TCS A 19 4>, 403
#& RpfC-RpfG. RavS-RavA-RavR, VgrS-VgrR .,
PhoQ-PhoP . RaxH-RaxR . HpaS-HrpG . SreK-SreR-
SreS. PcrK-PerR 1 VemR!'*2% ) Hrp VgrS-VgrR
ST — A A I A B B D B ML R R T vgrS Rl vgrR

RALG , Xee BRI MIANZ W5 I8 205 0L
PSR TS M A0 D AR R S R B R
Xoo H I verS Fl vgrR RA G, 437913 K A5
(IR24) B0 1 TR, EAh, VerS-VerR
RSP R % Xee TEAR A7 ALY AR T A3 f
SR, SEMA AN R T B4 53 W8 R 58 hreC H hrcE 9
TR K AR % B TR (X citri pv.
citri)', VgrS-VgrR #uEB 24l B 111 255 3
ARG hrpD6 . hpaF .O-Pr A A KR FELFH b C
L EACYI IR katE (5P B9 R,
VarS o 2 2 BRIV AE 08 B HEONR H A1 SR
Birh Fe B FHAEAL , 5 A TR 1A P Fe 11 i
AT AT UL, VerS-VgrR S — N1 2 Ff B L By
BN J1 1) K TCS .

ARICAE Xam /NPl GXO08 LRI P8R F 5
Xce 1 Xoo WY vgrR-vgrS 1AL 15 [R1 R A FE A
N vgrR ™ F vgrS™ ™ il i [A) P55 40 10 5
AT vgrR" F vgrS " ARG SRR, KAy
Mres RUESE T 1% VerS-VegrR R 4t 5 80k 1t it 5
., WESOR O AR A TR A T Y e RO 1] B P B
Hn] (PR A AR

LR o
1.1 ##

1.1.1  BERRFBURL: B B v B P R S 2R S 3
B Xam GXO08 . F4 kL pK18mob . H A
& pHMI1 DL K KA FT B DHS o B RE B WAL ==
{847 cEZ-T 354K H GenStar LR A PR
PUAER TAEMREE . Z W HH R 100 pg/mL, K
ABEEZR 50 pg/mL, WA ZR 150 pg/mL. L5t
PR R BEARE LR 1, Frf sl P I ak 2.

http://journals.im.ac.cn/actamicrocn



766

Fanfan Meng et al. | Acta Microbiologica Sinica, 2021, 61(3)

= 1.
Table 1.

B R B R

Strains and plasmids in this study

Strains/Plasmids ~ Genotype or description Resources
Strains
DHS5a fhuA2 A(argF-lacZ)U169 phoA ginV44 @80 A(lacZ)M15 gyrA96 recAl relAl endAl thi-1 hsdR17 Lab collection
Xam GX08 Xanthomonas axonopodis pv. manihotis GX08 Lab collection
AvgrS Insertional mutant of vgrsS, Kan® This study
AvgrR Insertional mutant of vgrR, Kan® This study
AvgrS-pHM1  Avgrs strain containing a blank pHM1 vector, Sp® This study
AvgrR-pHM1  AvgrR strain containing a blank pHM1 vector, Sp® This study
AvgrS-vgrS Genetic complementary strain of vgrS mutant which contains a vector of pHM1::verS, Spt This study
AvgrR-vgrR Genetic complementary strain of vgrR mutant which contains a vector of pHM1::vgrR, Sp* This study
Plasmids
pK18mob Suicide plasmid for Xam, Kan® Lab collection
pHM1 Broad-host-range cos IncW derivative of pRI40, Sp® Lab collection
pK18-vegrS Recombinant suicide vector for constructing vgrS insertion inactivation mutant, Kan® This study
pK18-vgrR Recombinant suicide vector for constructing vgrR insertion inactivation mutant, kan® This study
pHMI1-vgrS Recombinant vector for genetic complementation of vgrS mutant, Sp® This study
pHM1-vgrR Recombinant vector for genetic complementation of vgrR mutant, Sp® This study
R2. ARG
Table 2. Primers used in this study

Primer name Sequence (5'—3") Enzyme

VgrR-F GAATTCGGACCGGGGCCACACTGT EcoR 1

VgrR-R AAGCTTCGCACTTCCAGCGTATCCA Hind 111

VerS-F GAATTCGGTGTTGGTATTCAGCGGGTT EcoR 1

VgrS-R AAGCTTCGCTCGTTACGCGAGAGCA Hind 111
pcom-VR-F AAGCTTGTGCGAATTCTAGTAATTGAAGATAAC Hind 111
pcom-VR-R GAGCTCTCAGGCATCGGGCGAGGC Sac 1

pcom-VS-F GTCGACATGAATCGCAACATCGACGCCTT Sal 1

pcom-VS-R GAGCTCTCAGCGATGGAAGGCCA Sac 1

VS-up-F GAATTCCCCCGGTGTTGATGCTGA Paired with M13F
VS-down-R AAGCTTCGCACGGACAACGGCAA Paired with M13R
VR-up-F AAGCTTTGGTGCTGGAGGTCAACTCGA Paired with M13F
VR-down-R GAATTCGCAGCCAGTGGCTTGGGTT Paired with M13R

112 ARG R s R . BRI N DD I
Thermo Scientific 24 7], T, DNA %[ . Tag DNA
ROW A RO L AR RA A &N
HE . FIRERIA Sigma 2A#], WA FEE H
JCHT S AR YR BRDTAE A T o Bk 2E A FiE
[l S35 G Ml 1R PR PR R AR AT R W oA
G e ek, W HALE e ). KT
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B LB 535 5L 37 °C 355% , Xam JH NYG 35355t
28 °C }iF%, MAbZ WS mIE ] TGM B Rtk
%R, 0.5%MEEREY), 2% H i, 1%% %)
B, 0.07% K,HPO,4, 0.025% MgS0,-7H,0).
1.2 vgrS Fl vgrR 18 ARG AR

LI Xam GX08 JE[H 4] DNA W, VerS-F/
VgrS-R il VerR-F/VgrR-R 5144 18 3k K 35
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gy Bt PCR =WiE EZ-T #M&)y, WYI)E
B pK18mob ik, 435|153 H 4 Bkl pK18-
vgrS Fl pK18-vgrR. 4 i ki i i 554k Xam &2
A4HM, 7E 50 pg/mL RARE R M NYG Hi 53
fiii 6 I PCR % PHPE s b . %578 519 53 5 K
M13F/VS-up-F. VS-down-R/M13R #1 M13F/VR-
up-F. VR-down-R/M13R. 5% VS-up-F il VS-
down-R J&: verS FEH i X LLAME R e 51,
VR-up-F il VR-down-R J& vgrR HE K Zifith [X F1 )
EFWEFES, MI3F F1 MI3R N#kik e, ik
SO FNIL R 5 [ B § 1 i, s e 1Al
DAY 25 Be, 2000 1389 1566, 1264,
1258 bp, A= B TR bR BA AH N 36 779
1.3 EANATRIM R

LI Xam GX08 #:[F 4 DNA AR, pcom-
VS-F/pcom-VS-R #l pcom-VR-F/pcom-VR-R %y
S1¥p P 4L R R BE . PCR =¥k # EZ-T 34k
MY, BEY)E R pHMIL, 43 545 3 5N 5k
pHM1-verS Hl pHMI1-vgrR., & &Mk 2 5 d 5
Feft vgrS M verR RAZMIEZ MM, 1E5
150 pg/mL LA R A NYG B35 3¢ |0 3 PCR
S5 B T
1.4 Xam 0% J1 1000

PRI AR | SR IRTERR B IEVE T 5 mL
ARIGUAE R NYG AR RE R, 28 °C $EIRH;
F2 16 h DAL, 2 kB HUE K G B0 IsE
AR, 10 mmol/L MgCl, ¥k 2 IR LBk £ It
HAEE ODgoo=0.4. K5 JI Ik U Wi i A
Fr i 1) BRI 2 1 em K/NRER ST, 28 °C K57
10 d WA BEAY I

1.5 HEAMEEE AT
1.5.1  SFAERBHE RN . A [R5k 5 5o R IR
FESPAER B NYGIRIARE I3, 28 °C B R 1 1K,
B USEBAR, K ddH,0 BEREIA 2 1k, BiikE
B ODeo=0.4. B 1 pL IR AT & 0.5%R
FH L4 4 2 (carboxymethyl cellulose, CMC, Sigma)
A NYG AR L, 28 °C K55 48 ho il A 20 mL
0.1%MI 21 Y {4 30 min, 1 mol/L ) NaCl ¥ 2 ¥X,
Yt J5ELT S 50 T o] W— BB R . B AR Xam
B A AR AR BH AT
1.5.2  JEMEEHERI : 8 0D =0.4 HIAIA]
TR B RRIERIAE S A 0.1% AT I PETER B NYG [
PEAR |, 28 °C 1552 24 h; I L/KI (0.08 mol/L I,
3.2 mol/L KI)A MY (S 10 min, JEMS Al G 1 8
SR SR U (0% W Rl 0 R/ N R Al i
1.5.3  FEEBEEE R K ODeo=0.4 1A AR
T AT R B P A U FE A 2% A IR WS NY G [ A
Ay I, 28 °C K557 48 ho fig AR MIANE (A
PRAE TR V5 J B B — A 7K e IR 1003 i 175 1 e
1.6 ZHE s AW

TR AN AT S mL S HA ZHINYG i
REEFRIEH, 28 °C B53%:d 7%, 10000 r/min % ik
BOICE R, KiE ddH,0 W YE 2 Ik, HkEE
& ODgoo=0.4. B 2 pL SARENE 0.3%BN5HE 1
NYG f[BEAE R [, 28 °C £53% 48-72 h, M
FIF M= A% HAZ
1.7 SEARH0) 32 M Hr

B S % AN ddHL0 TH PR 2 IR HF R &
ODs00=0.4. JMZHSEH 10 mmol/L [ Hy0,, %
TEFE 15 min, ddHO JETE 2 I, HAE 2 FUAR,
MFEBERBEZR 4x10° CFU/mL, B 100 pL %
NYG “F-H, 28 °C #rE¥Ei5: 48 h, THEREIEEL
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1.8 &REFHELE

B3R i B AN ddHL0 T3k 2 T R 2
ODg0=0.4, HMEFFRL 5 MEERE . 4x10°%, 4x107,
4x10°, 4x10°, 4x10*CFU/mL, HX 1.5 uL % B8
FRW A9 258 T 2.5 mmol/L FeSO,+0.5 mmol/L
LR IMLER . 1.5 mmol/L FeCls, 0.4 mmol/L CuSO, .
0.4 mmol/L ZnSO4. 0.3 mmol/L CoCl, #1 0.5 mmol/L
NiSO4 ) NYG ¥l I, 28 °C # & HFE 2-3 d,
WEEE TR A AE R
1.9 S ZHEEPS)E BN E

PRBCATEVE T 5 mL NYG WRRE S,
28 °C FEIREE IR0, B 1 mL #:4%%] 40 mL TGM
WARREFRIE, 28 °C. 220 r/min K537 96 h, 4 °C,
25000xg &0 45 min 20 B A, TIIERLT MR
THE, FHEMA 110 AT HA KC1, SRR
ToKCEE, 1A, 4°CULTERRK . 4 °C. 25000%g
B0 30 min, JAZERRL 95% LB 2 K, HLT1E
P ZWETE, AW e WA T EH A
2T E s,

2 HERApAT

2.1 VgrR-VgrS HIG5 M- E S Br

tblastn J¥ 41 L X 45 SR B, Xam H vgrR-vgrS
BALNL S P E N 2.0 kb, vgrR FEF 4K
678 bp, vgrS 41K 1158 bp, HE[H ] FFEIX 169 bp,
vgrR i F verS BOFERI 4 |37 . 1% 2 NCBI £¥8 72
A vegrR-vgrS LR RN E FE R 4, i AH
oL B2 fe & B RT 500 AN A0 AT R, kB
vgrR-vgrS JERRAE R 22 [ b oA 2 1
AR, I B AR i B AR R ST o AR A

actamicro@im.ac.cn

DRI J B DX S B, R vgrR-vgrR S AR i oy
H 3R FEEIEAIE 1),

SE—Fh L vegrR A vgrS Z 0] 4-44 bp |y
mEX, Bl vgrR 1) 3 X5 varS 1) S'IXEEE, X
RIAN TG X, campestris pv. vesicatoria 85-10,
Pseudomonas oryzae KCTC 32247 . Dyella sp.
M7H15-1. X. citri pv. mangiferaeindicae XCO1 .
X. translucens pv. undulosa Xtu 4699 F X. fragariae
Fap21 o

55 " Fh vgrR Fl vgrS R Z [B]474E 100 bp 42
A B TR 1) B DX, A X R AR SR 2 R AT Xam
GXO08. Xcc 8004, X. axonopodis pv. citri 306,
X. vasicola pv. vasculorum Xv1601. Lysobacter
capsici 55, Stenotrophomonas maltophilia JV3 Lk
Ko KL IR 6] Bg X5 41 K 495 bp B X. albilineans GPE
PC73 %,

5 = A RAEE T Xoo W, vgrR il verS
Z AN B D ) B X, T L AT ) ol [ 4 %
—/~ IXO1 transposase £ [1. HIRX P X 5]
TIHAAERE, (HHEALTE F A BT s gL 37 A
AR5 Xam GXO08 #HALIE B4 , 5 Pseudomonas
M Lysobacter (/)54 0 R BT, HEM 3515 A3
R R I RE U A, AN R PR ) o DX (T 1)
2.2 vgrS Fl vgrR Z2A5 AR R ) F4 R F 7

WG BT BN verR-varS 1AL 15 Y
AT R AE TR SR L OIRE AN, SR
SEREE T vgrR Tl verS RIS, FiIE 1.2.1 Tk
TP TE TR T B 2-A SEREIR, LIAS[E AR
JEH 4 DNA R, M13F/VS-up-F K514
i, AverS (92, 5. 9 Fl 12 SEpEREASTTE] 1389 bp
[l PCR 45717, LA M13R/VS-down-R NHCXH 514,
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0.02 x axonopodis pv. manihotis GX08 — R —  vgs  —
0.40 | 678 bp” 169 bp 1158 bp
. . . _ — vgrR | vgrS —_
0.04 O.OSX campestris pv. vesicatoria str.85-10 678 bplpp 1335 bp.
0.10 ﬁ){ oryzae pv. oryzae PXO99A — vgrR‘ #$Xo! transposase—  vgrS D—

678 bp"214 bp969 bp” 406 bp 1353 bp "

0.23f10.35 Stenotrophomonas maltophilia JV3 — vgrR - vgS  —
678 bp 4 bp 1329 bp
0.63 0.51_ pyella sp. MTH15-1 — R | ves —
L 687bp |5 1287 bp
0.69 Pseudoxanthomonas suwonensis 11-1 — vgrR vers —
684 bp44 by 1395 bp
0.26 0.98 . . — —
————— — Pseudomonas syringae pv. syringae B728a 6\(”33’er '4‘"bp 131;g4rbp '
1.39 X albilineans GPE PC73 — verR vgrS  —
684bp” 495bp  1311bp
Lysobacter capsici 55 — vgrR' — S D—
2.39 672 bp 181 bp 1161 bp *
| e |
0.50

1. vgrR-vgrS BEA AR F RERFIHFTIER 27
Figure 1. Phylogenetic tree analysis for vgrR-vgrS gene cluster. The phylogenetic tree is constructed by
Neighbor-Joining method. The arranged pattern of vgrR-vgrS locus based on gene spacer region is shown in the

schematics. The gene name and the gene size are marked in the figure.

(A) AvgrS (M13F/VS-up-F) B)
GX082 3 45 6 7 8 91011121314151617M
AvgrR
) .- -~ - <1389 bp M 13F/VR-up-F VR-down-R/M13R
GX082 3 4 5 6]\(/}[X082345 6
- - A e 3
AverS (VS-down-R/M13R) 1264 bp—>] '.." - W o w1258 bp
GX0823 456 78 91011121314151617 M
-’
vewew @ - = 1>1566 bp

2. vgrS A vgrR RELTIAE #xH) PCR £ EL
Figure 2. PCR detection results of vgrS and vgrR mutants. A: PCR verification of AvgrS. Lane 1:
Amplifications with chromosomal DNA of wild type GXO08 as template; lane 2—17: Amplifications with
chromosomal DNA of candidate mutant clones; M: DL2000 plus DNA marker. Upper panels: PCR results
generated by M13F/VS-up-F primer pairs; lower panels: PCR results generated by VS-down-R/M13R primer
pairs. B: PCR verification of AvgrR. Lane 1: Amplifications with chromosomal DNA of wild type GX08 as
template; lane 2—6: Amplifications with chromosomal DNA of candidate mutant clones. Left panels: PCR results

of M13F/VR-up-F primer pairs; right panels: PCR results of VR-down-R/M13R primer pairs.

http://journals.im.ac.cn/actamicrocn



770

Fanfan Meng et al. | Acta Microbiologica Sinica, 2021, 61(3)

2, 3. 4.5. 6.9 M 12 SR PCR =¥k
1566 bp, #7/1: #1 GX08 FE[F 4 DNA B 41T,
PIXT 5 | #0315 5] PCR 774, 45 G IR L5045
H,2050 9 M 12 EFERIR vers FHPERAEIA
Wk [FFE, MRAEE 2-B 24558, vgrR BHMERAS
2, 4H 655k,

2.3 vgrR il vgrS REAKFEAR Xam WIBUR )

10 d JEdmiE WAL L5 R, verR Al vgrS 4
ARG G RAR T B Xam BIEOR )1 T FEE 3),
P8 BUR 7 KR e, Xam GX08 By ™ EFEE A
3 ROCRIIER ST HARUE: 0, JOREAR; 1, BN
S A 2, RERANYI O mAMEf; 3, &
B XS N KA R, AZUANAE; 4, ABURGBE K
Ik Ay B G e A ) SMEAHT), AverS S 1 2%, AvgrR
0.5 9%, HANFFRAvgrS-vgrS FlAvgrR-vgrR )
O IR S 2 i Y AR RUKF

MgCl,

AvgrR-vgrR

Xam GX08 AvgrS-vgrS
B 3. vgrS A vgrR RTRHIBUR 9
Figure 3. The virulence detection of vgrS and vgrR
mutants against host cassava. Bacteria were suspended
in NYG media at a concentration of 10° CFU/mL for
inoculation. Virulence levels were recorded 10 days
after inoculation. The Xam GXO08, vgrS mutant, vgrR

mutant and complementary strains were used.

actamicro@im.ac.cn

2.4  vgrR Fl vgrS W Xam WHEINE QWS &
MuAbE G & A R R, verR Fl vgrS R
7 S SO A B T S R AR, vgrR 7R IR EE
B HAK/DNCEEER 0.95 cm) /2B AR CEEH
£ 1.85 cm)HY 50%—80%, vgrS 7875 1A K [ it P8l 7
BR/DCEFH EAR 1.35 cm)E B AR 60%-80%,
R DA AR RE 8 58 4 5 B A K 2 2 T AR R KO-
(1 4)o vgrR F1 vgrS F3 PRI AN 520 21 4k 2R g A1
TEREER = A R B R). R vgrR Hl vgrS
SR 38 2o R A5 A A AR T Y I 5 T 24 T ) 3K
Wi o
2.5 wvgrR Fl vgrS RASRFEAL Xam WK F
WK 5 FR, varS S72KTE 0.3%9 NYG 2f [
IR ESESR 3 d e, HETVEK/ME 1.15-1.40 cm
2, EHER 1.27 com, BARMNEEER N
1.75-1.90 cm, “FIHZIE 1.82 cm, £ vgrsS &
AR AP 3 B (swimming) U 55 (T R 2 B A2 LAY
69.7%). [FIFE, SEFARIME, verR 2228 PRI E

AvgrS

Xam GX08

Xam GX08 AvgrR

AvgrS-pHM1 AvgrS-vegrS

AvgrR-pHM1 AvgrR-vgrR

4. vgrS A vgrR KL KBRS E B EGTE M
Figure 4. Extracellular protease activities of vgrS
and vgrR mutants. The activity assay was performed
on NYG solid medium containing 2% skimmed milk.
AvgrS-pHM1 and AvgrR-pHMI

mutants with empty

are control of
vector. AvgrS-vgrS and

AvgrR-vgrR are complementary strains.
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Xam GX08 AvgrR

— .
AvgrS-pHM1 AvgrS-verS AvgrR-pHM1 AvgrR-vgrR

5. vgrS # vgrR RELIKEYTF NS 7

Figure 5. Swimming detection of vgrS and vgrR
mutants. The motility of different stains on 0.3%
NYG semi-solid media was compared. Strain names
are the same as in Table 1.

SIPETRE T 42.7% (BFAE RIS BV BAZ 1.92 cm,
vgrR ALK 78 H AR 1.10 cm), &L
oA E AR EBCE W B B A B Sk, i
—UEB T vgrS-vgrR JETE F R 4 B I S
MIRE T o

(A) 40,

Cell survival/%
(3] (O8]
[ S

Ju—

(=)
T
*
*

0
GR® e

\ S
AN %(S’?“\\A ~E

averS

2.6 vgrR M vgrS RAFKRENR Xam Xt H,0, Ky
il

10 mmol/L H,O, if AbFRZE R IR, SR 4
FRAHLL, verS Fl vgrR ZRAFKAYAF G K S B A= 7Y
1) 24.84%F1 46.07%, ka3 RN 23 B IRAEE
REWPERIAY 11.22%H1 20.87%, BAEH AN
WK 2 B A BUKSE(E 6), W verR Fl vgrS TEHT
H,O, Jilh i il F 2R
2.7 vgrR M vgrS W Xam Xt &8 & F KA
Jraa

SIMTE SN AZE S, B B Cu™ (0.4 mmol/L)

Zn*" (0.4 mmol/L) ., Co®" (0.3 mmol/L)#l Ni*"
(0.5 mmol/L)&M T, verR Fl vgrS RASKAY A= K
TR A BB bR, 1A% BAb 58 2K
ZWERKSE, Ho verS XF Cu® U, VarR
XF Zn® F Ni* 0SB F verS (B 7-A).

I

(B)
50F

N
(=)
T

(9%}
o
T

Cell survival/%

6. vgrS # vgrR RL KA H,0, T2 5

Figure 6.

Survival rate of vgrS and vgrR mutants subjected to H,O, stress. Bacterial cultures (ODgpp=0.4) in

NYG media were treated with H,O, and survival rates were calculated by counting cell numbers before and after
the stress challenge. A: a measure result of vgrS; B: a measure result of vgrR. Data are shown as mean+SD. *: a
significant difference (by Studen’s z-test, P<0.05) compared with that of WT; **: a significant difference by

Student’s ¢-test, P<0.01.
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Figure 7.

Bacterial growth under different metal stress. Bacterial strains were inoculated onto NYG plates

containing different concentration of metals at 28 °C for 48—72 h. A: the bacteria cultured on NYG medium

containing different concentration of Cu2+, Zn2+, Co*" and Ni2+; B: the results of Fe** and Fe’” stress.
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Figure 8.

The EPS production of vgrS and vgrR mutants. Bacterial strains were inoculated in TGM media

supplemented with 1% glucose and incubated at 28 °C for 96 h. EPS production was determined by dividing the
dry weight of polysaccharides by the dry weight of bacteria. A: the EPS production of vgrS mutant; B: the result of

vgrR mutant. Data are shown as mean+SD. *: a significant difference (by Student’s #-test, P<0.05) compared with

that of WT.
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Gene deletion and phenotype observation of two-component
system VgrS-VgrR in Xanthomonas axonopodis pv. manihotis
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Abstract: [Objective] In this study, we investigated the relationship between the VgrS-VgrR two-component
system (TCS) of Xanthomonas axonopodis pv. manihotis (Xam) and the bacterial pathogenicity. The study can
provide molecular biological evidence for the effective prevention and control of cassava bacterial blight.
[Methods] We constructed the insertion-inactivation mutants of vgrS and vgrR by homologous recombination,
and constructed the complementary strains of each mutant by using the mobile cosmid vector pHM1. The study
measured the pathogenicity of each mutant, its swimming and the changing in extracellular enzyme and
extracellular polysaccharide production. We also observed the bacterial response to hydrogen peroxide and metal
ion stress. [Results] Compared with wild-type strain, both vgrS and vgrR mutants exhibited significantly reduced
pathogenicity after inoculation of the host plant cassava. Both mutants exhibited decreased swimming, reduced
protease activity and hydrogen peroxide tolerance. Under the stress conditions of high concentrations of metal
ions Fe*', Fe**, Cu®", Ni*", Zn®" and Cu®’, the mutants’ growth were also significantly decreased. However, the
extracellular polysaccharide content of vgrS and vgrR mutants increased dramatically, which was 2.14 and
1.89 times that of the wild type, respectively. [Conclusion] The results clarified the important role of the
VgrS-VgrR TCS in the pathogenesis of Xam, and provided clues for further research on the regulation

mechanism of VgrS-VgrR and drug screening targeting Xam.
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