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iR (lipoic acid)/E7E 6 fii Fll 8 fifik)iiFZ
()4 A i B\ B FIAR T 1R, Ak 7 4 PR A
1,2- ARSI -3- iR . B R JE T 4E A K B 2K
G, AR RIRHAALR 2 o0 A T sk )
R, BEEHIGBRIGTESA, X ARG .
T . Sk AEREA VR TT DL b 2 5 AR A
B I PRSP B BRTE AN N N -2
Y5 2- M2 i = i (OGDH) & S AR AL S, A4
PRI T 7 158 22t (PDH) o i) 16— 12 6 U (K GDH)
4% 37T IR B S (BCDH) . 3-8 5 T il i & i
(ADH)FITH 2 PR 24 R 50(GCV) 55 5 R & A A,
Z 5 YRR G — iR RADE K, I
U R AN LR 1) A AR B i A S 2- T R A
AR AW A3 EL, E2 il E3, 4
T FEHB AL BB 43 S g, B -F RR AR 5L E2 W
B FRAEAIRIE I e WML S, AR
o B AE 2 B A R &N TS PR oL Z R 4%
5 PR = 1

e AE Y R, SRV EAE P RD
HAMYB RS . O HOB TR IR 1
i (Lpl A AMIEYE IR AR . Zag R i UE T, G
LplA fiEfbBi-ElR S ATP 25648 mi-E BE-AMP,
SRIGHEAL IR Tt S A A - ToE-AMP 36 F2 5] E2
7 ORAT B PR TR AL Y e B b, IR PR
AMP (R . @ PIUEMERRE IR . AN
HRIWTR G BRI 5t ACP, TE-FRt 4N
(LipB) AL T, b2 1ok SR 1A 5% 78 1) 2- i 1 it = 1l
E2 WAL B IR AS R b, I E R RS
T (LipA) 4 AL T 45 ABR I T B B = Tk Ak 25
IS (BOR R 40 BB R 5 s i o &2
FEPE . 0922 [QPH PR A ARG B 2R AT i, AR
PRI FE AR T ACP 1 SCE It 0 LipMm
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AL R, Rr IR 5 7% B T R AW R 58 H
P TP A SR S AR b, TS L T M B R I
LipL WIHEAL T, Fr-rltik A3 E2 WALH Y
WA PRI b, S JS7E LipA AL A i = 1t
TR AWM e AR R, e
FEATE H W3 B LipA kA s meie, i
J& LipL FRREBE S BRI A 5 A ) B2 W3k 102

HI T~ BR AR B i S DR R b )
Hog BUsAR I B TE R U 25V E A,
THRBLA R . peah, AN B R
G BUE GEOE MR B B A
P& (Xanthomonas campestris pv. campestris, Xcc) /&
SR AR B 00 I B, YT A
W, mse. s, &b, FRESFEL
Bisk, ERKIEENGIRERZGL, BYTE
FF SR e B s T (R Xee HBRERR
BRGERIE AR ARIE . K, A5 AR
BEAI L SR s A E AN R DY 5 IR AR 55 5 0%
5T T Xee FRR IR AG lad A LA E A B0
HRIIRE, AT RBTBIGTR 258 . D76 R e
H AT Y L

L R

1.1 #ek

1.1.1 AR, BORAIEFRER: AMRME N K
FF 1 (Escherichia coli)#E#A MG1655, DH-50.,
S17-1. BL21 (DE3). Tmi131 il Tm136, Hfifisg ik
HIE Xcc8004. i A pK18mobsacB .
PSRK-GmMI*®1 pBAD24m™ | FHiAh &K I ik
JEORE A A SBORL (R R 2 IR 3C), HAR B PR
BRI 10 LB HIVESS 32 R AFB 0 3= & 15 5%
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Tablel. Strainsand plasmids

Strains/Plasmids Characteristics

Source

E. coli strains

MG1655 Wwild type

DH-5a ¢80d lacZAM 15 endAlrecAlhsdR17(rK ™, mK™)
S17-1 Tc'SM', RP4::2(Tc::Mu) (Km::Tn7), pro, recA, thi,
TM131 rpsLlipA150::Tn1000dK nlplA148::Tn10dTc fadE
TM136 rpsLlipB150::Tn1000dK nlpl A148::Tn10dTc fadE
Xcc Strains

8004 Rif R, wild type

L1 RifR, Km?, pL3 integrated in Xcc8004 genome
L2 RifR, KmR, pL4 integrated in Xcc8004 genome
L3 Rif R, AlipA/pSRK-EclplA

L4 Rif R, AlipB/pSRK-EclplA

Plasmids

pBAD24M Amp', expression vector

pK18mobsacB  Km', conjugation vector

pSRK-Gm Gm', expression vector

PSRK-EclplA  GmR, EclplA in pSRK-Gm

pL1 Amp®, XcclipA in pBAD24M

pL2 AmpR, XcclipB in pBAD24M

pL3

pL4

Lab collection
hsdR"M*, Apir Lab collection

(6]
(6]

Lab collection
This study
This study
This study
This study

Lab collection
Lab collection
Lab collection
Lab collection
This study
This study

KmR, XcclipA in-frame deletion fragment inserted to pK 18mobsacB between EcoR I/Hind |11 sites This study

KmR, XcclipB in-frame deletion fragment inserted to pK 18mobsacB between EcoR I/Hind |11 sites This study

BE, BEFR4E 37 °C. NYG I XOG 43 5I1E B3
SV B A B 5 AR PR Y T B R SR AN SR A B
B YA R W EE Q0T 50 mg/L F4E-F (Rif) |
100 mg/L EFXHERZE(AmMP), 30 mo/L K& R
(Km). 10 mg/L JXRER(Gm), F555] L-PilifH
Wi (Ara) ff FHH R 0.02%, 53 75 3-B-D-fi A i i
FFUMET (IPTG) fif M A4 1 mmol/L.

1.1.2 5] AR R P VTS . T4 DNA 5820 |
DNA B4, Marker DL2000 Z5i%5), T-#iAk vz
W | TR FEEURT DNA 6 i D R & 38 | K
i TaKaRa /A Al ; FltET- . R HEHE . FIEER.

RK&ER . IPTG. fi-re. FIHaph. mepssat
Mg Sigma 23wl s PCR 3519604 L b A%
iz 41 5 B Sangon 23\l 58
HAMNEURLA

DLEF IS8 B 4 Xcc8004 F. DNA g
M, DA 2 # XcclipA Nde | 1 XcclipA Hind 111 5]
¥ PCR ¥ XcclipA 2:[H, L XcclipB Nde | #ll
XcclipB Hind 111 549144 XcclipB KA, Fifhy 14
e a4 Nde | 1 Hind 11 BEYIS , 239103 A
PBAD24M FKik#fk I, F LIk B TV, &
Dy B e 5 AR A% BN BORL pL1 1 pL2,

12
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#* 2. FTAsI5I%
Table2. Sequences of the PCR primers

Primer name Sequence (5'—3')

XcclipA P1 AATTGAATTCGGAAGTGAAGTGGACGCTGT

XcclipA P2 ACACCGATGCAGTTGGGCGACGGTACGGGCGCTCA
XcclipA P3 TGAGCGCCCGTACCGTCGCCCAACTGCATCGGTGT
XcclipA P4 AATTAAGCTTAGTTGCTTGTCGTCGGCT

XcclipA checkup
XcclipA checkdown
XcclipA Nde |
XcclipA Hind 111
XcclipB P1

XcclipB P2
XcclipB P3
XcclipB P4
XcclipB checkup
XcclipB checkdown
XcclipB Nde |

AGTTCGACTCCGCGCATCA
GCAGCCAGTCGTTCATCACC
TATATACCATATGACCCAGCCTATCGCCC
AATTAAGCTTCACACACCGATGCAGTTGG
AATTGAATTCACACCGATATCGTCAGCCAGT
GTGGGCTGCAACACGAGTCTAGACACCGGGGCCACGACAG
CGTGGCCCCGGTGTCTAGACTCGTGTTGCAGCCCACC
AATTAAGCTTGGATCGCCGAGATGCAGTC
GCTGGCGTATCTGCAGGC
CCGGGGTCAGGATCTCGATC
TATATTACATATGGTGGACGCTGTAGCGGC

XcclipB Hind 111

AATTAAGCTTGGTCATGACGGTACGGGC

Note: The underlined sequences are the introduced restriction sites.

13 MEEREHRED

DL Xcc8004 KR4 Mgt , sralLhk 2 iy
5149 PL, P2 Fll P3, P4 433l 4 XcclipA &K Al
XcclipB FEH A bR R Be(P1P2 F Bl P3P4 J
B), F Uk I e o il PCR J7 et bR Be
Gl PLIPA Jr B, IR FIHH EcoR | # Hind 111 i)
Ja bR A AR pK18mobsacB Ay AH ] 4 &
b, N SR A3 B3RS XeclipA 5 DR A e B ot
Hi pL3 I XeclipB Fe K i w55 Sk pL4.

¥ pL3 1 pL4 FAb Kkt iE S17-1 )5, 4351
1§ Xcc8004 #£ NY G V-4 I 30 °C Ht:4%5% 36 h )7,
B AT T A Rif F1Km i NYG FH, kst
FIG AT TS o HE— P HEEUE DNA, 451 H]
XcclipA P11 XcclipA P4 51414 ) XcclipB P1 #1
XcclipB P4 51941 PCR AN, #fiA3K15 XcclipA
B B — IR T A B Rk Xee L1 il XeclipB il i —
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WHEH R Xee L2, Mifg N Rif 1) NYG Hikk
eI, WAL T 10%EH NY GS “FAle, ik
Km SR R 5

W JF kL pSRK-EclplA S A KT # S17-1 )5,
A3 95— EE Rk Xeo L1 Fll Xee L2 854y, i
F&A Rif . Km Al Gm (% NYG P-4z I, 30°C ks
FIG AT HATETE , I — 2 PCRIGEJG 43 13545 Xee
L 1/pSRK-EclplA Fil Xcc L2/pSRK-EclplA k.
B = BIE S A RIf 1 Gm () NYG iR, 1%
1T 10%HERE ) NYGS F4z, FH checkup F
checkdown 5% PCR i J5 73 14545 XcclipA #
mi B ) Xec L3 (AXcclipA/pSRK-EclplA) A &
XcclipB #E A Xee L4 (AXcclipB/pSRK-EclplA) .

14 BFERBRERER T
X Ao YA R A A 2 PR 7 ko B
RAFPRIM A AR A o R B A T M R A AR 0 1] 4 ol
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F NY G W55 77 56 (AR BERE 2 U 5 mmol/L
Wi¥FER), 30 °CHERKGFE 24 h 5 B LRIk,
MR XO FhEs (O & A kIR ) 217
J&, 30°CHRIRARELEEFR 24 h, FRRE.O )G HE
AR 2 ODeoo Y9290 1.0, T 5 55 1t I
LB RS R Mg A, [FHE 1%
Bl oy BN BN R RS FR 3 b, S
AR
15 FREBHRBRE T

Xce AR YL 77 F A 2% SCIR[20-21] 4617
BRI FERER ] NYG b (KA MR FR 4
5 mmol #iM2), 30 °C #ERK:F 24 h i, AR
[ BRI RV B 22 ODgoo #4247 1.0, B k43 542 R
) 4 RS E N A b, dkgiisE 2 s,
TEIGEH I R B

2 HERMAH

21 &YEREST

SRAIT S i i B BRI T (Xec) PR S IR A 5 A
B, A AR = A ) K B b i R 6 ) 26
b I R 2 IR A T (EcLipA)™ i o B 5% 7 i
(EcLipB)®, 2> BiRIJEME: Xt Xee R4, & B
PSPk i XC_0713 1 XC_0712, Hivh XC_0713
i HE 15 EcLipA MZ IR T 91— 60%,
RN TR-A i (lipoic acid synthetase), i EL
ARSI R -B 5 25 5 6 s CXXXCXXC FIRT IS
WsEa BA I IRER CX4CXsC M (K 1-A),
K MoK HeAir 44 A XecLipA . 1fif XC_0712 4B i
FEMR 755 EcLipB 19—tk 56%, FERE A B
1k % % T (lipoyl transferase) , A ki Hi i 44 M
XccLipB (Kl 1-B). MRHEAYE S5 Hrifeil,
XccLipA il XccLipB J& Xce HRE FR A A 1) e et

WA, ERPENE A E Xeo JER 4 Pl KPR
o FF T~ B A 11 32 T (EcL pl A) ) ] P 55 ]
HEM Xeo AEA G RRA TSR R, hiR
E DA LA, AR R A A Ko 9 5 A
XcclipA Fil XeclipB /£ T LA FHFSE .

22 SEBEER

KIGFFE AT LAFIH LipB-LipA & N IR TS
B ERR, tnl DLE S LplA AR AMNEMER R o
KA B TmL3L TR AR 2 lipA Fil 1pl A JE R SR R 2%
ARk, T Tm136 kS lipB A1 IplA K5 DH] i Xt
R, A TR RN K & UE R, A
REFFISMEAR R, N BELETR N Z B2 #h (acetate)
% 512 £ (succinate) ) 15 75 3 FA KO B 5T
XcclipA HYZhRE, FATE ey Hasttl 5 AN KA E
Tm131 Pk, Z5R R, 7EREEFREEE MO i
I 20 R £ RN BE H R R i, K B R R A B
MG1655. Tm131 ptk Ll & HoAb XeclipA AL+
HREIEH A1, AR R ER FI BRI RR ER I
Tm13l H TAREG IR, AREER AR, 1
AN XeclipA B AL FREES A, NI S5
Ara a2 IEF A4, P12 E/R XeclipA gitid & 1
AR G S T (] 2-A),

FE MRS WE , K XeclipB 5t 1% 5 4h K AT
Tm136 B ik . 455088 Tm136 Bk A fEfE
LR R FREE MO FAEK, T R RRAE IR NG LR ER
MBLFER EL 533 AR, (HE# XeclipB 1)
AL T IBEVK & Tm136 HRRTE M9 FAEK, %)
AR XeclipB g it & 11 H A Bk 4% 55 i G 1
(K 2-B).

2.3 XcclipA il XcclipB 24K b A

it — 5T XeclipA Fi XeclipB 7841 A 4 1)
A BRTNEE, FATE e TS A XeolipA 2E R

http://journals.im.ac.cn/actamicrocn
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Ui A BEAY E AR ERA pL3, UK A XedlipB | F
i Bl A A TR R AR pLa. o B Ak K H TR
S17-1 J&, FIMIEEHR k4% pL3 F pLa 435
FAFIEFA R Xce8004 H1, #E NYG (Rif Al Km)

P B3 e AT — I B ZH T R Xee L1 A Xee
L2, (HR— R EARMRAE S A 10%EEHHT NYGS
EARIEFRG I 2 R AN BEAR TS XeclipA B
XcclipB JE K bR o8 8 bk, T 7ERE R B h i

(A)
! 10 20 30
EcLipA . ... .. ... .. ...... MSKEZVE%ERYRDALI%SNVATEREA
XccLipA MTQPIARSIPLQVVSGD TAAIGASLIOTIEASAO IGGREAINRSIYOF . . . VDAP
- 50 60 70 80 9 100
cLIp. K LIJA DS|TRA KA RVER N6 LEHVCEEAS CPNAECF BJHG TATFMILGEVMCT RRC|SF CD V.
XccLipA i
110 120 130 140 150 160
EcLipA AHGRP#IPDANEP GIALA DMRLEY VVHTS VDRDD LRDGGAQHFEIDC I A I REA]P opt
XccLipA
170 180 190 200 210 220
EcLipA RIENLYPDF RGARMDRALBILWANP P DVFNHNMERV P MY SVRPGAD Y W S LEJL L3
Xeclipn D e R A A, - - RN - o - e P
230 240 250 260 270 280
EcLipA KIFVHPATEITKS G L GE TRIE iHiE$AY DLREIH [6V M QYL QPR L RY\USP
ot Oeofi: R S B AL o R AR B
290 300 310 320
EcLipA DEJFP EMKAEAL F SGP3VRSS YHADMWQAFEIG TRV ESE
XecLiph DR AL £ ¥ Gk B N g R FPAA B o
(B)
1 10 20 30 40
EcLipB ... ... ... ... YQDKIL QPESQ- s§4F TD TRD B} Dﬁmmsnpvn
: MDAVAAEPVVAPVILPLPRAIQ Dife Y EYP WIORA MO)SRF TD TRD |3I5{T (8D E EHWPVFT
XccLipB
50 60 70 80 90 100
EcLipB GQAGKEHLPGIPVEDRGGQVTYHGPGQVEY LLLEKGV’R T LLEET
H IMGOQAGK|JEHELRAPGBIP V VIDRGGQVTYHGPGQMVEYIYL LisJL INK G VR [B)4V [o5:438
XccLipB
ccLip
110 120 130 140 150 160
EcLipB [V LGHERHPRA DENTRRALIE K LGERRGCFHGL‘NVMDL MR INP
: LID D N INARBISGAP GVYV GeF:N EVAL G WRRGCWNFHG LEJINVEIMD LI IHRINP
XccLipB
170 180 190 200 210
EcLipB  [JFqacMEMA KT SQWKEATTNN?APR ENIL FEYITA
XccLipB (R4QDLIQVIT SV/LDL GG SGMDAV/KAVIRIDQL A LSLPA.

[l 1. XccLipA #1 XccLipB FFHIEL 3t 43 #r
Figure 1. Seguences alignments of XccLipA and XccLipB. A: the Fe-S cluster binding site CXXXCXXC and
substrate binding site CX4CXsC are underlined. B: the key site cysteine (C) asterisked.

actamicro@im.ac.cn
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(A)

&S

M9+Suct+AC

M9 M9+Ara

(B) )\
>
MO9+Suc+AC
l\-/19" MO9+Ara

2. XcclipA Fa XcclipB £ E 7 5 B4 KA T HE R
¥k Tm131 (A)F1 Tm136 (B)

Figure2. Complementation of E. coli mutants Tm131
and Tm136 with XcclipA and XcclipB, respectively.
Suc: sucrose; Ac: acetate salt; Ara arabinose; M9:
minima medium.

F IR A [A] A% O B AR 45 2k DR i B 28 A8 bk,
XcclipA Fl1 XcclipB #fJ& Xce KM LTTRER,
XccLipB-XccLipA 2 5 - 18 I kA5 Biig 2 2
Xce FAG B BR ik —i& 42 , T AN BE M ISP I it
VIR, X —HEW 5 WG B2 i R &

HEUELL EHEN, # pSRK-EclplA ik Fik:
I3 A — R E L R Xee L Fl Xee L2, TiJE7E
A Rif Al Gm FiPEFF I INEE LAY NY GS -4l
B, X Km BURBY R, JFRIRUES 1)
Check up il Check down i#F—2& PCR ik, Jfx}
3R BTN R . 5N, ek b
XcclipA il XcclipB 43 BB, #4538 R Er i e
AERE Xee L3 (AXcclipA/pSRK-EclplA)fil Xce L4
(AXcclipB/pSRK-EclplA), X —&5 AR Xee HH
FIRM KB R R R —i& e, H
AT ASNE AR B I R R AR 1plA
5, AHERE XeclipA 5% XeclipB L .

24 FEFBFBRBRERMRHT

IS T A9 AE R Xee L3 il Xee L4
HEFREFERFIE NYG ERAEREN., 4R
7N, Xcc L3 (AXcclipA/pSRK-EclplA)TE NY G ~F-#t
FARBEAER, 1M Xee L4 (AXcclipB/pSRK-EclplA)
REA K, H5EFPA T Xcc8004 AH FL AR K45, i
TERINBERR(lip) A NYG 1595 Fip, mAp s
AR PRAB BRI I 3 B A6 TR 1 A KRS (BT 3-A) i —
AW RE T AN [ TR R AE R D 5 5 AR R AR K il
g8, ERW IR, Xec L3 7E NYG PAREA K, 1M
Xce L4 g K ( 3-B), [HEEANIBR RIS, Xco
L3. Xcc L4 FHEFA: R A A Ko 22 5 (8] 3-C).

HK, 48 TS5 A8 PR Xee L3 il Xee
L4 7E LAl 3756 XOG _E A KAB I . 4557 B,
H¥LE T Xee 8004 REIE #A: 1<, {H Xce L3 il Xcc L4
RSB REA: K (] 4-A), {HTE XOG #:3:4krh
I 50 nmol/L i FER(lip)Ja, Xcc L3 il Xee L4 ¢
e GEAEMRAR R I B B AR T I AE KACE (BT 4-A)
E— 2B E AR ST At 2, 245 R/ iR
KALE R, Xee L3l Xee L4 HBEZEG A TR ~E 2

http://journals.im.ac.cn/actamicrocn
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) XOG Higedkh A REWK 2 A K (K 4-B #11 C). LA
FEE RV, XeclipA 8% XcclipB S K A FF B
IplA JERZ S, # B TRk AR, H
FEANFEFRAMET , PR 5 A8 bk i B T AN [
AR

NYG+5 mmol/L lip

15 - NYG
1.0 T
§ - Xcc 8004
0.5 — Xcc L3 (AlipA/EciplA)
—a Xcc L4 (AlipB/EclplB)
0.0
1 1 1
0 8 16 24 32 40 48 56 64 72 80
t/h
©
15 NYG+lip
1.0F
S
© - Xcc 8004
0.5
—— Xcc L3 (AlipA/EclplA)
- Xcc L4 (AlipB/EclpiB)

I TR TR S (R SR TR N |
0 8 16 24 32 40 48 56 64 72 80
t/h

3. XccL3H Xce LABMREMAEFEIEFE LD
EARFRBAE

Figure 3. Growth phenotype of Xcc L3 and Xcc L4
on nutritional media. A: growth on NYG plates; B:
growth curvesin NYG. C: growth curves in NY G with
lipoic aicd. lip: lipoic acid. Data are meantone
standard deviation of three independent assays.

actamicro@im.ac.cn

(A)

B)
XOG
0.4 - -# Xcc 8004
-m Xcc L4 (AlipB/EclplA)
- Xce L3 (AlipA/EclplA)
g
Q
OO | 1 1 1 1 1 ]
16 32 48 64 80 96 112 128
t/h
©
XOG+lip
0.4
0.3 F
¥ 02
3
- Xcc 8004
0.1 -8 Xcc L4 (AlipB/EciplA)
=+ Xcc L3 (AlipA/EclplA)
0.0 1 1 1 1 I 1 I

16 32 48 64 8 96 112 128
t/h

4. Xcc L3 Xce LABMRIRTIRERMIEARE LM
FERFTEEN

Figure 4. Growth phenotype of Xcc L3 and Xcc L4
on minimal media. A: Growth on XOG plates. B:
Growth curves in XOG. C: Growth curves in XOG
with lipoic aicd. lip: lipoic acid. Data are meant one
standard deviation of three independent assays.

25 FENBHHREHRBORIET

N TR R 5 LR SR I W 5 2 1R 5
Wi Xee WIEDRYE, AWFTEUE—ERATMHE, 7
A 1 BB A RTRACRIT A ol R 48 S S ) A AR H



IhHESEAE | Tk W24, 2020, 60(8)

1737

BT . Z5R IR, BFPATH Xcc8004 fET | AT
FAHYPIREE, (H PR 58 A8k th BN [ 4 4=
gE L Hirh Xee L4 (AXcclipB/pSRK -Eclpl A) ki
Ren| A BE, M Xcc L3 (AXcclipA/pSRK-
EclplA) LA e S BV BE(E 5-A) iE— 58
T F e B R B, Xee8004 5 | i - S B
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Figure 5. Virulence assay of Xcc L3 and Xcc L4. A:
black rot symptoms caused by different strains on
cabbage leaves inoculated by leaf-clip method. B:
average lesion lengths caused by different strains.
Values are expressed as the means and standard
deviations of triplicate measurements, each comprised
of 10 leaves. The asterisk (***) indicates P<0.001, NS
means no significant difference.
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LipB-LipA isthe only lipoyl acylation pathway in Xanthomonas
campestris
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Abstract: [Objective] Cofactor lipoic acid participates in many basic cellular metabolic processes. Xanthomonas
campestris pv. campestris (Xcc) is the pathogen of black rot of cruciferous plants, causing plant disease al over the
world. Studies on the synthetic mechanism of lipoic acid in Xcc will facilitate the discovery of novel methods to
control the disease. [Methods] XC 0713 (XccLipA) and XC 0712 (XccLipB) in Xcc were found based on the
sequence alignments with E. coli LipA and LipB, the key enzymes for lipoic acid synthesis. For complementation
analysis, XcclipA and XcclipB were amplified and ligated into expression vector pBAD24M, which were further
transferred into E. coli mutants, respectively. The growth of transformants was analyzed. With the aid of E. coli
IplA expression, XcclipA and XcclipB were deleted in the genome by homol ogous recombination, respectively. The
growth and virulence of the two mutants were analyzed. [Results] XcclipA and XcclipB complemented the growth
of E.coli fabA and fabB mutants on the minimal media, respectively. Both XcclipA and XcclipB are essentia genes,
which cannot be deleted directly. However, XcclipA and XcclipB could be deleted when pSRK-EclplA was
introduced. The two mutants could not grow on the minimal medium, but grew well when lipoic acid supplemented.
XcclipB mutant could grow on the nutritional medium. XcclipA mutant almost abolished the virulence to the host
plant, but XcclipB mutant showed similar virulence with wild-type strain. [Conclusion] XcclipA codes lipoyl
synthase, and XcclipB codes octanoyl transferrase, both are essential genes for Xcc growth. The LipB-LipA is the
only lipoic acylation pathway in Xcc. XcclipA deletion mutant showed no virulence to host plant, indicating
XccLipA isapromising target for anti-bacteria agent selection.

Keywords: Xanthomonas campestris pv. campestris (Xcc), lipoic acid synthesis, lipoyl synthase LipA, virulence
anaysis
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