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STV 8UES T (DSF) . W2 & RN g
(AHL) “F& iR ftsiopt 7,
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WPE Y MEEAERE (Enterococcus faecalis) Rt
[l FabN (FabZ [RIHEH) HA 3-ERBE ACP ik
fitg A0S KL WY OB EENE MY R EE BR A
(Streptococcos pneumoniae) Fl A& 5 5 BK B
(Streptococcos mutans) & K 41 #B 4 15 Ml — (1)
3-FRNRIE ACP B /K FabZ , i o) 544 fff FabM 4f
SEPEAEAL I -2- 25 W BR T ACP b A I -3- 5% 445 Aig 19
ACP, HZG WA IR IR U . ik R
(Aerococcus viridans) FEH 21 H A5 —> FabZ/FabA
[F] 526 11 FabQ, A [w] Bk EL A7 i 7K il 11 S A0 Tl 1) XL
Tisg .

WA MR R (Xanthomonas) &Y R H
BMRBIZERE, BIRUL400 ZFhiHY), iR FLEE
AR AE W) A2 TR AR, b Bl S B A T
(Xanthomonas campestris pv. campestris, Xcc) e
RYILT A - F e BHEY 51 R 2 —
P SRR G, ANOGE ™, T L™ H 5
Bk ) B, 7R A BRI N 5 R TR & T
P T Xee fEAR YA L R, 7P AE Z R0 DSF 2
FHRBNAF 50+, JF™ & IayE s 20 . Mush
(LFHERME . TR EME ) S22 B0 E+
(7= 3k, 1 DSF & AT AR I8 T A 107 1R A5 B (]
7Y, RIS Xee BRI & BGS AT R T R T 9
B4 120 H RTAS R AL X Xee 1Y R R & ila&
reaiffr 2 s, WA T 3-8 A5
ACP B JEEFIT (FabH) ' 3> 3-d f3 Mt ACP if Ji
fiti (FabGl~FabG3) '** Fl /i g ik ACP i& J5 fify
(FabV) ' AW 2#ifie, 58 B 4 3- T i ot
ACP SRR S 5E , {H Xee H 3-E2JIRTHE ACP i
IKBEAAR WARAE . A, AR SR E AN RS1
TR AT R R S 1, ISR T Xee SRR 4R
XC_2876 i i1 3- ¥ A5 5 ACP JBt /K i 75 i i R &
B BURHF A P T R AR

1 #M#EFZE

1.1 #FE
L1l TERR. BRI

A 5T FH 0 K 5 FF TE TR AR 42 45 DH-5a.
S17-1. BL21 (DE3). CY57 HIHW7, Bfil=sse
il T Xcc8004. i FH B BT A A pKl8mobsacB.
pBAD24M . pSU18, pET-28 (b) HlpSRK-Gm ¥,
HABZAR Iy R BOR AT A= Bk (R 72 0L
3C), HARTRBRFER LR 1. LB FEKIAFT 85
FrHE, NYG FHfER e s i i s g 4k $iAE R

T . 100 mg/L 2 F % % (Amp) .
30 mg/L JK K% £ (Gm) . 30 mg/L K% &
(Km) . 5 5 5 5 79 3L - B-D- 57 A ik i 2 2L B 7
(IPTG) ¥} 1 mmol/L, L-FHi{f14# (Ara) ¥
F£°40.02%.
1.1.2 5

R PE VIS . T4 DNA % 4%/ . PCR mix.
DNA Marker 25305, DNA B[R]0 F 5ok 3 B 25
KA &0 1 K% TaKaRa /A 1) ; RIBEZ . KK
HHE. AVNEEZR. L-WHAAKE. IPTG. £F 5
105 1% 4550 4 1 Sigma A F]; PCRY IG5 W16 Ak
DL 50 A T A R S8R
1.2 EERESRAGE

LT 9 32 B 20 0 B Xee 8004 i DNA i,
L3 2 Hh XefubZ Nde 1 Kl XcfabZ Hind TN 51 H)%)
{1 75 45 £ PCR mix 3 3% XefabZ PR F B . Tl
PCR Y $47=4), 2 Nde 1 Fl Hind BV, 23 5ii%
2 A pBAD24M Fl pSU18 34K , I 564k K i AT 1
DH-5a, ik i FH s R Sk fs , A3
HAMFRL pIR-1 1 pJR-2. [RIF FHZEL A 5 vk, i
it Nde 1 Hind L 55, ¥ XcfabZ B i A3k
#% {& pET-28 (b) Fl pSRK-Gm, | )5 B iiF 5 3% 15
pJR-2 Fl pJR-6. A ik ¥4 EcfabZ 3 [H % A SRK-
Gm 3R75 pJR-5.
1.3 EREFRSER

DI 91 S B B B Xee 8004 53 DNA i
AL 2 Wi XefabZ P1 I XcfabZ P2, XcfabZ P3 F
XcfabZ P4 J951%), PCRY 1 XefabZ FH R 4%
29500 bp Fr B, IEHIFHRELG PCRHE A ZRAT A il
b A B . a0 T i YD )5 i 4% 21 pK18mobsacB H?
EcoR 1 Fl Hind T {3 45 b, 25 A5 3[R o B3 I ohr
pIR-4, FI P B I

i 5% JFURE pIR-4 B4 AL KIAAT I S17-1 )5, 5%
THIZR P HLUIEL TR Xee 8004 7E NYG F-#i I 30°CHL 1% 5%
36 h, SRJEH 1 mlEH/KIGFRYRIE, &YW RES
WA TEAAEY (Rf) MIRRER (Km) B
M b, 30°CH: % 48 h RTG53 0 e HUR V%
3% ) $EHUE DNA, H P1FI P4 i#E 47 PCR &,
PAG— K F AL M Xee JR1. dE—2F Xee IRUVAES
A RIf BINYG 3R 24 W, R4 T & A Rif fl
10% FERE A NYGS A, i 2 X Km SR BB
5 H PCR B IESE A m R 28 A0 1k .

LIk, 43 K pIR-5 (EcfabZ) Fi
pIR-6 (XcfabZ) FAKGFFESIT-1)5, 5—KE
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Table 1 The strains and plasmids used in this work

Strains/Plasmids

Relevant genotype or characteristics

Sources or reference

E.coli strains

DH-5a
S17-1

BL21 (DE3)

CYS57
HW7

@80AlacZAM15 endAlrecAlhsdR17 (rys my™)

Tp' Sm' recA, thi, pro, hsdR°M"RP4::2-Tc::Mu:Km::Tn7, Apir

ompT hsdSB (1B mB*) (DE3)

E.coli fabA (Ts)

E. coli DY330 fabZ : :kan transformed with pPBAD24 carrying Clostridium acetobutylicium fabZ

Lab collection
Lab collection
Lab collection

Lab collection

[13]

Xcc strains

8004 RifR, wild type Labccollection
JR1 Rif®, KmR®, pJR-4 integrated in Xcc8004 genome This study
JR2 Rif?, Km®, GmR, Xcc JR-1 harboring pJR-5 This study
JR3 Rif®, KmR, GmR®, Xcc JR-1 harboring pJR-6 This study
JR4 Rif®, Gm®, AXcfabZ/pIR-5 This study
JR5 Rif®, Gm®, AXcfabZ/pIJR-6 This study
Plasmids
pET-28 (b) Km’, expression vector Lab collection
pBAD24M Amp’, expression vector Lab collection
pBAD-EcfabA Amp*, E.colifabA in pPBAD24M Lab collection
pSU18 Cm', cloning vector Lab collection
pJR-1 Amp’, XcfabZ in pPBAD24M This study
pJR-2 Cm', XcfabZ in pSU18 This study
pJR-3 Km', XcfabZ in pET-28b This study
pJR-4 Km', XcfabZ in-frame deletion fragment inserted to pK18mobsacB between EcoRl/HindllI sites This study
pJR-5 Gm', EcfabZ in pSRK-Gm This study
pJR-6 Gm', XcfabZ in pSRK-Gm This study
Table 2 Sequences of the PCR primers
Primer name Sequence (5'—>3")
XcfabZ P1 AATTGAATTCATCGGCGACGATTGCGAAATT
XcfabZ P2 ATGTTGCGGATCAGGCCGTCGATCGGCAGCTCGTAAATGG
XcfabZ P3 AGCTGCCGATCGACGGCCTGATCCGCAACATGGGATGCTATT
XcfabZ P4 AATTAAGCTTGCGTACTTCTTGTCCTGCGGTT
XcfabZ checkup ACTGGATCAAGGTGCCGCA
XcfabZ checkdown TTGCCGATCACCAGTTCGGT
XcfabZ Nde 1 AATTATGCATATGAGTCACCCCATTTACGAG
XcfabZ Hind 111 AATTAAGCTTGGTTATTCCCTGGCGC

The underlined sequences are the introduced restriction sites.

B BE Xee JR1 454, FIH Rif, Km. Gm i i
YE 43 9 3545 Xee TR2 Fl Xee JR3. 43 BPK HAE NYG
(RIf f1Gm) H¥5FR)a, AT &A Rif A1 Gm Y
NYGS 4, FIF Km SUSA PCR KA ik, i vk
AT H - XcfabZ %% w55 1Y WK 3 4H B AR Xec
JR4 (AfabZ/EcfabZ) F1Xcc IR5 (AfabZl/XcfabZ) .
1.4 XcFabZZERBFRIESESPThEER T

B FE LT 1 F3K Tk pIR-3 (XefabZ) HEALK
AT BL21 (DE3) J&, & HBTMRIE B4l

b S BOCERIEST . RS BESCER I i, il 4tk
KIGFF N B2 2Bk CoA : ACP #4745/ (FabD) |
3-FRALNRIE ACP KT (FabZ) | J&fEHEE ACP AR
fii (Fabl). W& [CORPENEEE ACP & 5 (AasS) Fl
KA holo-ACP & [, I HAKIME BN 2 5
M ACP (Mal-ACP) FI-EEE ACP (C-ACP) .

W9 = 85 B 7 X cFabZ A A i PR 4G ) 2 i
ik [25] . HARMEE I . R4 VAR 50 ul,
4 0.1 mol/L Tris-HCl (pH 8.0) , 50 pmol/L
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NADH, 50 pumol/L NADPH, 1 mmol/L B-%i %k Z,
fi£, 100 umol/L TN R Fifik-CoA; 50 pmol/L holo-
ACP; 100 umol/L Z it -CoA, K W #F B FabD.
FabH., FabG. Fabl 4% 0.1 pug, J M 7EA AR Y
0.1 pg FabZ J5 5 FEA S AR R AL, T 0= i ok
ACP, JiiBHE /K G FabW 2 KT i FabG Fll
Fabl, LA K AS[a] U5 1Y FabZ. 201K £ 37°C A4
Lhia, HABERHEN17.5%, HEA 1~3 mol/L
PRE A AR 14 8 1 T E A FEL UK A T 43 HT
1.5 RERARERAR 7T

TE 30°CH NYG 43 51 55 3 AN [] ) B 9t =5 2 2.
MR RE, WEERE RS, RScEk [6, 21]
DAL, JFRAL AR R (RERMEE S AR
3IANEE) 5, FIH GC-MS 3% %E I 43 AS 7]
PRI IR AL ZH 57 .

2 HRE5HM

21 HMERESW
F WS ET IS B T (Xee) h 3- 52 Rk
ACP Jiit 7K B , A B 55 F H K 4 #F & FabZ
(EcFabz) 745 Xcc 8004 KM 4 77 847 Blast L
Xt, S5RER XC 2876 i 115 EcFabZ HA [
Tk, PIE IR IER)T 5 — Bk ] 46.1%, XC_
2876 kR A 3- ¥R HE ACP /K B, 6 HAT 3-5#%
JEE ACP KB ORSF Y o SR BESS M, DL RS T
KHEA S His (B D), NS5 Xee KN ITR &
AR, FEB A4 N XcFabZ, KT LR 248
I 3- 52 fE IE ACP It 7K/ 55 #4) i FabA  (EcFabA) ,
{H XcFabZ 5 EcFabA )7 51— AU 24.5%, i
H AN RST 1 o B85E X 38 2 36 1R 7 9 22 Sk
i XcFabZ 5 EcFabA fHZE 8K, #fEill XcFabZ A
Koty ﬂ: At |

EcFabA VDKRES
XcFabZ

EcFabA

pvNaoflle- - - T EERAYE - - - - - 27
LRIF A - - - - - 25
YTKk@oLLASGRG FGAKGENaLP AP NMENM 3

1 DEXT e L AkrRI ve o[EEET ' [
EcFabZ VWAL D F E - - - - - - GRFLREYVESAES v NN
o R v A TGGNFDKGYVEELJELDI NPDL W

B - = L

HA B . A KA I FabA  (EcFabA)
J¥ 315 Xee 8004 LXT, A1, B0 [m] P4 e 119 2 11 o
(PR N ) SR 3R ), R XcFabZ 1] g
WK B T

2.2 XcfabZiEfE B AR E R TH

K FF B CYS7 S fabA 1 16 WU 9 78 bk
30°CIEH A, HEEEARVFRE (42°C) Bl T
FabA DIfigslt e, RNEEE A EFRIR, WikA
etk 2 N FSE XefabZ K & 15 BA KB HT
JabA W ZEAUTNRE , AW TN XefabZ 3% 453 K3k T
ki pBAD24M Jii, 54k CYST itk , FHK AL T
FEA2°CH RGO . Z5 R WoR, XefabZ ANEEIR
CYSTHIIERE AR (Z5RARI) .

KT HW7 J2& fabZ 55 R ) 25 14 5828 T Bk
R R EE R A fabZ BRI EE RYUERE B (kan)
B, MBIk FabZ () DI RE i pBAD24 kL #4719
N T R (Clostridium acetobutylicum) & i
() fabZ FE PR FE AL, (FIZ 5L P75 LA MR G in BT A1
WA S (Ara) 38 " WIS XefabZ LR R A B
ARG fabZ R IIRE , AN XefabZ i%
2352 IPTG i T (1) 26 18 UKL pSU 18 J5 3R 15 B AP 5t
ki pIR-2, 43 51K pIR-2 F1%3 4K pSU18 4L HW7
MR, 30°CHfidkE b+, IFAEARRE TR &1 TR
HAb TR R R 25K 2 s, fERRSRFE T
TINBTHAIEA S (Ara) I, PR AL 70 RE
K AHER RIS Ara, RINTPTG R, H
A XefabZ AT REIEH A . DL B 25 Ui,
XcfabZ B KIGATH fabZ BRI EE, Htd =)
HA 3-F NGB ACP B /K B 36 1, (05 KM AT A
FabA R[Al, XcFabZ ASEHATSHRHE M, ey
WG B2 TG

XcFabZ L3P vmMP GV LIHNE A[JJA QA vMTAQLG RDALS K[MF 94
EcFabZ qrAr cvLI LEAMAQA 1 LAFKS VEAK L E EMMY 91
EcFabA 1 o IS c e Mo EAwEdL - FYLGW GEG - - - 104

L
P
F K

XcFabZ Km v k TN ENEEA N « TR - vL.BR3a m L1

EcFabz KAF A DNGEM.EA« R P VR - oam{EvERAT@E K TR
EcFabA RALERAGIEAV kAT cRAL AT AKKVTY H 1 VN

XcFabz e v ¥

Y <KANEe 2 s@e v A 153
EcFabZ L T RF K[vENRARAk vilc e (Y m R S A 151
EcFabA [ A o CHAVIREEAR L | YTEYs oL kK VEJL FQD TS AF 172

Fig.1 The alignment of XcFabZ, EcFabZ and EcFabA proteins

Identical residues are indicated by white letters. Residue marked with % is the conserved active site, and the conservative o helix regions are in the

boxes.
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+Ara, No IPTG +IPTG, No Ara

Fig. 2 Complementation of E. coli HW7 strain with
XcfabZ

2.3 XcFabZHIFRELL SEINEHENE

Sy it —F5E XcFabZ 1EIRSM LW T RE, 5
XefabZ 7il 5 pET-28(b) |, FRAGFL TR I
KIHFF# BL21(DE3) 5, 7E37°CiiSakik, R
FHNi-NTA 3 F1Z A1 460 3145 N il A7 His-tag
() XcFabZ % [ . £ SDS-PAGE & il g 81— %47
Sy (420 ku) SHUEH TREMA, X0
alifb 2 (Kl 3a) .

B, RANE  XcFabZ 2 5 BSR4 BiE
G (FE 3b) . A H K AT B FabH i £k 2, 7 -

(a) (b)

ku M I
116 — s
66—
45 —
35—

(©

16 —

14—

e
18 — - CS'ACP —> -

ACP—
— —

1

CoA FIR ST " R¥BEACP R4, A 3-Fl%LT
Bt ACP, PRSI JEL G FabG fEfk N AE R 3-52 3 T
it ACP, {HiZr=#)7E NO SDS-PAGE Wit #i & 5
N MREMEACP Tl & 225 (YKi 2), TMYkELE
I XcFabZ FIR WA T 348 R il Fabl J5, fEALAERL T
27T Ik ACP, IE XcFabZ REf AL 3- 3 5L T Mk
ACP K, BHABKEFEME (UKE 3) . mALE
K7 AT FabH, FabG 1 Fabl I, L AfEA: 5 T Mk
ACP (JkiE 4) .

Hk, dE—EME T XcFabZ 2 5 IENIR &
BCAEMR R ( 3¢) . i BRI IR B BE B ACP 5
il (AasS) BEVAIEFR (Cy) Flholo-ACP N JE
Y1, & B IR Bt ACP. 158 FH ik B 75 /R IG T
FabW (RSp0194) " fifb=F gk ACP 5N ik
it ACP R4, Hn 3-HiFL2$ 5t ACP, 1 J5 4k2:
B 3-Bi 5 BE ACP (FabG) |, 3-F2 5L R Bt ACP fii /K
fify . J# M ACP 6 5 Fabl f b AE B 2E HEE ACP. 45
R/R, XcFabZ (Jkifi2) o EcFabZ (Jkifi3) #F
AT ZSEIE ACP, FRRIE] XcFabZ BEAT 3-8 4
JEME ACP KRG, = S5R8NTIR 5 LAy A R .

2 3 4

<«— C,-ACP

Fig. 3 Purification and enzymatic characterization of XcFabZ in fatty acid biosynthesis

(a) XcFabZ purification. M: Protein marker; /: Purified XcfabZ. (b) The initial reaction. In the initial reaction, fatty acid biosynthesis was
reconstructed by adding each purified XcFabZ to a reaction mixture containing Tris-HCl, NADH, NADPH, Mal-ACP, E.coli FabH/FabG/Fabl and
acetyl-CoA primer. The migration positions of holo-ACP and butyryl-ACP on gel are shown. /: holo-ACP; 2: EcFabH/FabG; 3: XcFabZ; 4: No
XcFabZ. (c) The elongation reaction. In the elongation reaction, each purified FabZ was added to the mixture containing Tris-HCI, NADH, NADPH,
Mal-ACP, octanoyl-ACP, RsFabW, E.coli FabG/Fabl. The reaction products were resolved by conformational sensitive gel electrophoresis on 17.5%
polyacrylamide gels containing concentrations of urea optimized to effect the separation. The migration positions of octanoyl-ACP and capryl-ACP
on gel are shown. /: octanoyl-ACP; 2: EcFabZ; 3: XcFabZ; 4: capryl-ACP.

24 BHEEBMEXcfabZERRTHREBE
SRS AL F AN AT R 2B AR FAS MG YA D
SERFR TR, B SR B R T XefabZ %R 1 H
7 3- 52 BB B ACP oK B 16 M . S iff — 2D
XcfabZ TEA BN B LW 2= T RE, AW 220R
Ivi] P50 5 2 1 7 R s R R B 2 A vk . B SR

PCR @l &8 A, FIH A & kL pK18mobsacB #4 2
T XcfabZ Wi bR Bk, 5 A KIAFF B S17-1 Bk
J5, SWAER Xee 800445 E, THEIRAS— IR A H
Pk Xee JR1. ik — 25 1] TP 07 25 45 5 PCR B ik 1)
Jris, VUSRS XcfabZ 5 R B 9 — Wk FE A ik
{H 22 YK 0 1 J AR AN BE 3R A XefabZ mEBR TR B, e
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HAEFIM S A R A K AT IR, I N R
Je G R ERIET .

J, ARBFFEMIHEE T XefabZ K2 DH B i 58 748
¥k . 23 50K pIR-5 (EcfabZ) F1pIR-6 (XcfubZ) i
B A — IR EHF I Xee IR1G, 7654 Gm., Rif
F110% JFEWE 9 NYGS -z L i 126 - I8 25 25 sk )
7%, JEHH XcfabZ checkup 1 XcfabZ checkdown
I AT PCREGIE, i — 2P HiAS , ARAHHE
K 4 b XcfabZ 8% w5 BR 1) 8 2 58 28 £k Xce JR4
(EcfabZ) M1 Xcc JRS (XcfabZ) . X — 45 H ik ne
XcfabZ J2&=Wh s LR, HUAT 41 R R 45 4l JF 258
SabZ WA GRS AR AE NY G B 2 dk v
Al £k, 453 B8, Xec JR4 (EcfabZ) Hi
Xce JRS (XcfabZ) WA Er e MR AE K T2 5,
B 3 R4 B 2E T Xee 8004 2 K48 (K14), 151
EcfabZ Re ¥ XcfabZ W IL R DI RE, 10 40 i P4 i
HFIA fabZ FEF R RES M BRI A K

0.6 -
e : Xcc 8004

m—a: Xcc JR4 (EcfabZ)
a—a : Xce JRS (XefabZ)

0.4

4 600

0.2

12 24 36 48
t/h

Fig.4 The growth curves of different strains in NYG

medium

25 EFFimEEBMEXcfabZ BRI AA R 42
B4 #T

SRWFGE fabZ F PR 8 Fe Xof B 9 S o TR 11
S, AT E SRR BN R AR IR R, TR
I FIH GC-MS 5387 T Hg iR AL AR . 455K o,
H¥ 2 TR Xee 8004 FN 5 52 A BRI IR IR 2H 1 rh
FE AR, EA ST HERR (iso-Cis.)
RS+ TR (anteiso-Cs.,) F1+ 7 0k M 12
(n-Ce,) 55, HAS IR BR P AN () g 1 12 4 43 1 A
XS AT 229 . EcfabZ B ¥ %75 bk Xee JR4 AT
K 2]+ LR (n-C,.,) M+ /\BREEER (n-
Cieo) PHFRZL4), 1M iso-C,s.,. anteiso-C,q., 5 B 4=

HT IR T 29 2.4% F13.1%, MOCHENSNRE & &
A fF R, {H Xee R4 (EcfabZ) " n-C,q, Al
n-C,. 80 T LT} . XefabZ B 5825 kK Xee IRS g
R AH 4305 i S P A TR, (ELR SRR IR & i
PR A ETE. DL RS R, B s bk
ABREIEH & AR iR , (H PR 5 AR 1 B TR
oA A 225, HE XcFabZ Fil EcFabZ XA
B IR TG A 25 5%

Table 3 Fatty acid composition of Xcc 8004 and mutant

strains grown in NYG medium

Fatty acids Composition/%
P— Xcc JR4 Xcc JRS
(EcfabZ) (XefabZ)

n-Cy. 0.96 + 0.87 1.64+0.22 1.12+0.58
is0-C 4.0 0.97 +£0.07 0.42+£0.37 0.66 = 0.08
n-Cy,. 1.34+0.09 1.27 £0.15 0.76 = 0.09
is0-Cs.o 27.68 +£0.15 2528 +1.43 29.29 +1.09
anteiso-C 5., 21.63 +0.58 18.55+0.86 204+ 1.10
cyclo-Cy,. 1.55+0.15 1.16 £0.11 1.28£0.22
n-Cis.o 4.12+0.11 6.77£0.54 3.84 £0.09
iso-Cyq. 5.26 +0.09 5.88+0.18 6.36 £0.25
n-Cq., 17.16 £ 0.25 19.08+ 0.61 15.31£0.67
n-Cyq. 9.45+0.87 11.83 £ 0.66 6.81+0.39
iso-C,;. 4.59+0.08 7.09 +£0.33 8.09 +0.85
anteiso-C; . 0.93+0.12 0.34+0.59 1.66 +£0.36
n-C,;, 2.82+0.56 0+0 2.15+2.00
n-Cig. 1.24 +0.44 0.69+1.19 1.73+0.84
n-Cg. 0.24+0.21 0+0 0.44 £ 0.42
Total BCFAs 61.05+1.08 57.55+3.75 66.45+3.73
Total UFAs 22.77+1.4 20.93+1.92 20.47+3.73

2.6 BMERTHREBERSH

AWFTERE—25 08T T AR B S B AR R
] 300 55 4% 0F (0 T 32 M. 45 R B R, Xee JR4
(EcfabZ) XFEEh 5 (2.0%~3.0%) Bl 32 P2
N2 55 T EF A MR Xee 8004, 1 Xee JRS  (XcfabZ)
RS TR AR (KS5a) . =ANHERLE pH=5.5 (1)
Ridk bR IS (K5b), {H7E pH=5.0 ] Xcc
JR4 (Ecfabz) WK AZF| W ZEME, 1M Xee JRS
(XcfabZ) S¥FHEH LS (B 5b) . Xee JR4
(EcfabZ) %t H,0, 1 SDS MU I i 4 i, i
Xcc JRS  (XcfabZ) FNEF A= TR X 25 (1 52 TG i
R (BS5c, d) .

ARG T PR A S A RN B A R TR



£694-

EMUFESEYWIRHR

Prog. Biochem. Biophys. 2021; 48 (6)

(a) 10° 10" 102 107 10+ 10° 10" 102 10 10* 10° 10" 102 103 10
Xec 8004 @@ @ oo & § | 9o %
XcRATW—T—T—"——— @& : *

Xcc JRS — — = = W% 5 i -
2.0% NaCl 2.5% NaCl 3.0% NaCl

(®) 100 107 102 10° 10 100 100 102 107 10°
Xcc 8004 @@ @ @ ® 1—ﬁ
Xcc JR4 —'—.—.—'—5— —o— —
YRS e

pH 5.5 pH 5.0

© 10 10" 102 103 10 100 10" 102 10° 10
Xec8004 @ @ w5 e
Xee JR4 — gy -
chJRS—? % - B —

1.1 mmol/L H,0, 3.3 mmol/L H,0,

(d) 100 100 102 10° 10 100 10 102 10° 10
Xee 8004~ & = e ] i
Xcc JR4 = Al
XccJRS —a——% T TR o
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Fig. 5 Growth of different Xcc strains with various conditions
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Fig. 6 Motility assay of different Xcc strains
(a) Phenotypic character on NYG plate with 0.6% agarose. (b) The
diameter of different strains on plates (*P < 0.05; ***P < 0.001).
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Biological Function Research of 3—Hydroxylacyl-A CP Dehydratase in
Xanthomonas campestris”

MA Jian-Rong"”, CHEN Cheng””, YAN Ming-Feng”, LI Xian-Qi”,
ZHANG Wen-Bin”, YU Yong-Hong"™"

("Guangdong Food and Drug Vocational College, Guangzhou 510520, China;
ICollege of Life Sciences, South China Agricultural University/Guangdong Provincial Key Laboratory of
Protein Function and Regulation in Agricultural Organisms, Guangzhou 510642, China)

Abstract In bacteria fatty acids are synthesized by type Il fatty acid synthase system, in which 3-hydroxylacyl -
ACP dehydratase is one of the key enzymes for bacterial growth. Xanthomonas campestris pv. campestris (Xcc)
causes black rot disease to all cruciferous plants, and great economic losses to the world. To study the
3-hydroxylacyl-ACP dehydratase in Xcc, XC 2876 (XcfabZ) was found based on the sequence alignment with
E. coli FabZ. Moreover, XcFabZ shows 46.1% amino acid sequence identity with EcFabZ, and contains the
conservative a-helix structure and active residue. XcfabZ was able to genetically complement the EcfabZ knock
out mutant £.coli HW7 to restore the growth with inducer IPTG. In vitro assay also identified XcFabZ was able to
dehydrated 3-hydroxyacyl-ACP in the initial and elongation reactions. However, XcfabZ in the chromosome could
not be deleted directly, indicating XcfabZ is essential for growth. When expression plasmids harboring EcfabZ or
XcfabZ was introduced, respectively, XcfabZ deletion mutants were constructed. The EcfabZ replaced mutant
showed different fatty acid compositions, much lower tolerance to stressful conditions (high salty, low pH,
H,0,and SDS), and decreased motility compared to the wild-type. While mutant with XcfabZ in the plasmid
showed similar phenotype to wild-type. These data demonstrated both XcFabZ and EcFabZ show 3-hydroxylacyl-
ACP dehydratase activity, but they may contains different biological function in vivo.

Key words Xanthomonas campestris pv. campestris (Xcc), 3-hydroxylacyl-ACP dehydratase, fatty acid
synthesis
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