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Fe A B I TR AR & B S B, o 2 R AR
T3 B 5T 250 0T KB

AN [ 240 B8 v S AN [ ) 3- T 7% ACP 4 R T
14K B W7 18 & RS UG e . K g FF B (Escherichia
coli)M H] FabH (EcFabH){fE {246 /2 ¥, EcFabH f£
W AR — RAREAFAE, B BRARH 2 7
B9 33.5ku, HIEMEEH 2 4 o BIESL T L,
3 AN KB LR RS Cys-His-Asn 41 fi A6 75 M
Ly, XF LM -CoA A B HE PEW.  VF 2 240 1 4 Y
FabH [FJJ5 8 H, WHESEA AR R F 0. HAR

zx 1F§$E@(Pseudomonas aeruginosa)z:éﬁﬁg FabH
YR AR A, 1 & B8 3- B A I ACP & Rl I
(FabY) {4k g 17 B2 & FEC 46 ) .. FabY 43 ¥ i i
N 68.7 ku, ZEMIFFIES 3- B gt ACP & Rl 1 A1
IT S ABAIY. ] 5 AP B0 0 T 20 A 1) PA3286 tHJE T 3-
Fi A5 1t ACP & BB I 2 Ji5, F A FabH 45 #4) 45,
{H 2> ¥ J5i 5:(38.2 ku)#¢ FabH k. PA3286 fifhd K
BRI -CoA (C8~C10) 5 4 — & H. 1k ACP 4i &,
56 B E 0T R A BGER AR . A B F /R IR (Ralstonia
solanacearum) W 9% i PA3286 [H]J§ &  FabW, I
Xt G R -CoA (C2~C10)F1 gk ACP (C4~C8)#f F
A AT PED.
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SCHER TR (BCFA) & A3 A o Y 8k, 52 i 9% Al
HERIANAH M AR RS TRLRE , PR 9 S i 10 R 25 &
e [ YA R IRTE R SR =l 8 E i W B P
HENE TR 5 A B B M . BEAARAS 5 4> T DSF Gk
B A ORI X RSB NI 0 R A A 22 B 1 4
B TER], 3- B AREE ACP & NIl (FabH)HY
JRA L — TE A SCHE NG T R & ) R A R,
FabH X SCHERIE -CoA BIA( T -CoA. 7 /I -
CoA 1 2- FIEE Tt -CoA) i P w0l 4y 2 2%
PRIk 40 Bt 5 i — 8 RO SCBE AR IR, /KA
¥ B 1 (Xanthomonas oryzae pv. oryzae, Xoo)s
3 FabH 72 75 0 32 B8 1l 74 B A Rk £ 1k e ?
ARIAE. J14h, BEIRE L IRIATEAHE FabH X 52
B I TBE -CoA Tl 4 A B i P, (H AN [A] SR U 0
FabH X IRV HIIE RN 5 — BUB A AR AR IT.

NI, AHETCIER T R A AR 22 PR
Y TR A 5 ZE A KT B (Bacillus subtilis) BsfabH1 Al
BsfabH2 4 ¥ (5 % %] 3K 6 (Staphylococcus aureus)
SafabH 1 K ¥ 5 55 55 W (Streptomyces coelicolor)
ScofabH, VAR EA RN B 5 22 R PE40 1 K
B EcfabH. HiFHE /K IR RsfabH 17K G 5 5L

XoofabH 55 7 NHEPFUNBI TIN5, RIS A48 4%
HAN HERTRRALE T+ AR S B VAR I 55 B 7y
B 7 FLAE AR IR TR & A TR I Zh e, B FEANIA
KR FabH )W) 2RIk 22 57

1 MH57E

1.1 ##
111 EfR. FORCRIES IR 5.

A A 5T i F 20 OK % A B B kS DH-5a .
S17-1. BL21(DE3), #ii £l & /K KB fabH 7% 7% Bk
RsmH. iR A5 pSRK-Km!ZF1 pET28b,
b 5 A 35 g b TR PR AT A R (L A A g R
N30, FARNBE AR LR 1. LB FHAERS IR
KA E I FE R 75, BGUI%AEMREH, 0.1%
P BEEREUYD, 0.1% K AR B IR, 0.5% % %) ) F
PERBLE R ICH R RABRIE G R IR, JUAERM
fERWER: 30 mg/L &% % (Cm). 100 mg/L %
FHE R (Amp). 30 mg/L RAHE R Km). iFF7H]
F A -B-D- B AR A 2 FUBE HF (IPTG) M R FE N

1 mmol/L.

Table 1 The strains and plasmids used in this work

Strain/Plasmid

Relevant genotype or characteristics

Sources or reference

E. coli strains DH-5« @80AlacZAM15 endAlrecAlhsdR17(ry, my”) Laboratory collection
S17-1 Tp"Sm' recA, thi, pro, hsdR"M" RP4::2-Tc:Mu:Km::Tn7, Apir Laboratory collection
BL21(DE3) ompT hsdS B (rB-mB") (DE3) Laboratory collection
R. solanacearum GMI1000 Wild-type strain ATCC
RsmH GMI1000 AfabH, Cmt [7]
Plasmids pMD19-T TA clone vector, Amp* TaKaRa
pSRK-Km Broad-host-range expression vector containing /ac promoter [12]
and lacl, lacZo', K
pET-28b Expression vector, Km" Laboratory collection
pSRK-EcfabH EcfabH in pSRK-Km, Km* Laboratory collection
pPMYH-1 RsfabH in pSRK-Km, Km' [71
pMXY-1 XoofabH in pSRK-Km, Km' This study
pMXY-2 ScofabH in pSRK-Km, Km' This study
pMXY-3 SafabH in pSRK-Km, Km' This study
pMXY-4 BsfabH I in pSRK-Km, Km" This study
pMXY-5 BsfabH?2 in pSRK-Km, Km" This study
pET-EcfabH EcfabH in pET-28b, Km" Laboratory collection
pMYH-2 RsfabH in pET-28b, Km' [71
pMXY-6 XoofabH in pET-28b, Km' This study
pMXY-7 ScofabH in pET-28b, Km' This study
pMXY-8 SafabH in pET-28b, Km' This study
pMXY-9 BsfabHI in pET-28b, Km" This study
pMXY-10 BsfabH?2 in pET-28b, Km" This study
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1.1.2 )

PR 1 9 DI . T4 DNA #4885, Taq Al Pfu
DNA %4 Hf . Marker DL2000. 7 #E 2 1 )5 2538
A, T- B RE . PRI EURT DNA BB [H] 15 55 ik
A EKE TaKaRa A7 ; Al F. & FEE
. RIER. IPTG. & F g by 18 25 5 W B
Sigma A H]; PCR ¥ 34 51 W& B A K AL IR 7 51l
7€ H b Sangon A F] 5E K.

1.2 B RN S FRIERRAAE

A K 5T A8 ) PCR 5140 L3 2, 4351 LK
A . RIECEER. SHOMEIKE.
LR AOAT B JE R 4 DNA AR, {H pfu DNA %

& Mg, PCR 4" 3 XoofabH. ScofabH~ SafabH -
BsfabH1 1 BsfabH2 3 [X. [F1Y§ PCR ¥ 14 7=4), 24
Nde 1 (SafabH ! BsfabH1 F Sac 1)1 Hind Il B 1]
JG . oy 9 E B2 N pSRK-Km, I % 1k K g #F
DH5a, iR 5e e, DNA 55130 5 ¥k N 5
5, 13 B F OB pMXY-1 (XoofabH), pMXY-2
(ScofabH), pMXY-3 (SafabH), pMXY-4 (BsfabH1),
pPMXY-5 (BsfabH2). FHEMBIRHENE, Wil Nde I
(SafabH 1 BsfabH1 F Nhe 1)#! Hind WAL, K2
[H] 43 50l 3% N\ 3R 35 # Mk pET-28b, Il /77 58 1IF )5 3k 15
PMXY-6 (XoofabH)~ pMXY-7 (ScofabH)~ pMXY-8
(SafabH)~ pMXY-9(BsfabH1)~ pMXY-10(BsfabH?2).

Table 2 Sequences of the PCR primers used in this work

Primers

Sequence

M13 For primer
M13 Rev primer
T7 terminator
T7 promoter
XoofabH Nde 1
XoofabH HindIll
ScofabH Nde |
ScofabH Hindlll
SafabH Nhe |
SafabH Sac 1
SafabH Hind Il
BsfabH1 Nhe 1
BsfabH1 Sac 1
BsfabH1 Hindlll
BsfabH2 Nde |
BsfabH2 Hind Il

CGCCAGGGTTTTCCCAGTCACGAC
GAGCGGATAACAATTTCACACAGG
GCTAGTTATTGCTCAGCGGTG
TAATACGACTCACTATAGGGG
AATACGGCATATGAGCAAGCGGATCTATTCC
AATTAAGCTTTGCAGGAGACAACGACCTC
AATTGCGCATATGTCGAAGATCAAGCCCAG
AATTAAGCTTACGGAGTGCCTAGGGGAG
AATTGCTAGCAACGTGGGTATTAAAGGTTTTGGT
AATTGAGCTCGATGAACGTGGGTATTAAAGGTTTTG
AATTAAGCTTCGTTATCCTCCTATTTTCCCCA

AATTGCTAGCAAAGCTGGAATACTTGGTGT
TATAGAGCTCGATGAAAGCTGGAATACTTGGTGT
AATTAAGCTTAGTCATCTTGTGTGCACCTC
ATATGCGCATATGTCAAAAGCAAAAATTACAGCTAT
AATTAAGCTTACATCCCCCATTTAATAAGCAATC

The underlined sequences are the introduced restriction sites.

1.3 RMEEREERDH

P 4F 1Y) pSRK R 51 HoAM AR : pMXY-1.+
pMXY-2. pMXY-3. pMXY-4. pMXY-5 UL K
pSRK-EcfabH~ pMYH-1(RsfabH) 7 55540 KB B
S17-1 5, SRt & /R IRE fabH FAL ¥k RsmH 2
A . BT RsmH NIEFR(CMIE FRERIEAL, R
I=ERR ) BG (C8, Km) Vit kG #% & 7, JF
HRBIASE B PRI E, WRME KNS
L, BATRAHEANEE.
1.4 RERABREEAX 5 4R

fE BG " 70 il 55 3% & A A A R U5 fabH )

RsmH HAME R, B OUCEREA, %8 SCHR(7, 13]
70, IR ARG, FEE A iR DR H e
(CRFFPRE S 3 N EA). B g A g AR b R 22k
Hty, BHTHRMITR LR GC-MS 4347
1.5 FabHs EHRFEE N EHEK

¥ F & kL pMXY-6. pMXY-7. pMXY-8.
pMXY-9. pMXY-10 L} pET-EcfabH+ pMYH-2
(RsfabH) %y M # AL K i T 3 BL21(DE3)J5, Hkisk #
W%, fE LB (Km)H 37CEGEIFLIR. 1%FH %
FEHEH) LB (Km)H, 37CE%EI4h G, BN
IPTG (200 g/lL), Zk4:i%5S 4h, UNERK. ZEEA
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R A BRIAE 4°CEAT . A8 FH LA (50 mmol/L
NaH,PO,, 300 mmol/L NaCl #1 10 mmol/L B M,
pH 8.0) B IF W14, A MIEAM, 12 000 r/min &
> 10 min Y£E F3E . EIEW5 1 ml Ni-NTA BA
54 1h@4°C), IHWCERBM, FH AR5k
2% PF (50 mmol/L NaH,PO,, 300 mmol/L NaCl Al
20 mmol/L BKME, pH 8.0)5e¥ EHTAE, FHH AT
Wl 2 (50 mmol/L NaH,PO,, 300 mmol/L NaCl
1200 mmol/L BK M, pH 8.0)3% M - Y5t £ e Ji. 1k .
SDS-PAGE #u Il J5 , 4 W &8 1) & 8 J5t & N #r
£, BT 1000 ml i& #7 # (50 mmol/L NaH,PO,,
300 mmol/L NaCl, pH 8.0, 4CiEMHrid®. f#
H Bradford 77V E &5, BET-80C#&H. RN Z
FRSCHR[13IM A1, o3 A4 K B B T T R T
CoA:ACP # F% il (FabD). 3- ffil Jl5 Bt ACP it J5i filg
(FabG). 3- ¥ ILf5HE ACP il /KB / 57 K B (FabA).
I7 R L ACP & J5 B (Fabl). 5 QOGS AR ACP &
FC B (AasS) AT K 7 #F 1 holo-ACP & 1, I H.AK
AN A R BATR ACP(Mal-ACP). g1t ACP.
g1k ACP.
1.6 FabHs {&5MIh AT

AR FabHs & 75 B 3- B IR BE ACPA R
B s PR BECHR[15]. HARMOE IR RONAR R
40 pl, &4 0.1 mol/L Tris-HCI(pH 8.0), 50 pmol/L
NADH, 50 wmol/L NADPH, 1 mmol/L B- %3t Z
B%, 100 wmol/L Y — M . F -CoA: 50 wmol/L

@ 130

O NA A CAGF Y IS
XooFabH N EVEY® GF VYRR
RsFabH Q BV (@S (ChIRIAY -
IS A AC AG}‘*I?Y

BsFabH2 NENT [OFN€]l T Mg -

et A CYGF Yy B

eIt ACGICAGE (€Y B
*

holo-ACP: 100 wmol/LAIEME -CoA, K #T 1% FabD.
FabG. FabA. Fabl % 0.1 pg, SNAERIMAFE K
JE 1% 0.1 pg FabH J&, 37CRIE 1h, 2 BIRIK
FERN 17.5%, HAEH 1~3 mol/L JREMAEAEE A
JR IR B VK EAT 23 #T

1.7 SXHKEITENE FabHs j& 1%

PRSI € FabHs W& VS MESCER[16-17]. 100 pl
A RS 0.1 mol/L BEFREN (pH 6.4), KJAkT
FabD. FabG % 0.2 pg, 100 pmol/L ACP,
0.5 mmol/L fiI§ Bt -CoA, 0.5 mmol/L P — & ¥ Fif -
CoA, 0.2 mmol/L NADPH. XM {EZHN 1 pg FabH
J&» R 566 THE 340 nm AL & NADPH (1)
AR, FFiH5 FabHs HIMEALTEYE(H 2% R ECh
6220 M™).

2 FER5SH

2.1 EMERFENH

N GE AN [F] SR R 3- B AR Bt ACP & B I
(FabH) FA (A, FRATTIREL 7 5 =2 1G9 1% 41 1
K J% ¥F B FabH (EcFabH). jifi £t 75 /K K # FabH
(RsFabH). 7K & 3% 51 Jfl 1 FabH (XooFabH), Fl#:
=% K PH 14 41 B AL 5 2F 8 AT B FabH1 (BsFabH1).
FabH2 (BsFabH2). 4 #& {4 % # BR FabH
(SaFabH). K5 {055 % % FabH (ScoFabH), 1T
JREEXS. 255K, ARSI FabH # A 1+
> Cys-His-Asn (& 1a). #— 2 FH MEGA 7.0 #

310

S GNTS AAS
HGNTS JAs
M GNTS AAS I
4G NT S AAS I
SRAGNT S s 1
NG NT S AAS I
BNIGNT S AAS I

100 EcFabH

RsFabH
BsFabH2
98 SaFabH
ScoFabH
——
0.1

Fig. 1 Bioinformatics analysis of FabHs from different bacteria

(a) Amino acid sequence alignment, the active-site cysteine (C), histidine (H) and asparagine (N) residues are asterisked. The residue numbering on the

top refers to ScoFabH. (b) Phylogenetic analysis of FabHs.
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P RGBT (NT V), ZRER, X T4
FabH o] B A = 2. a. 2% KW & KB
EcFabH. XooFabH Fl RsFabH, = % [a] [F] 5 1t #¢ =
(>55%): b. # = [KFH M B oK U 1 BsFabHI.
BsFabH2 fl1 SaFabH; c¢. & 2 [KPFH M 5 KI5 1Y
ScoFabH, 5HAth 6 Ff FabH F [R5 #EAR(E 1)
2.2 fabHs BEEE# AR F RKE fabH KTk
RsmH

KA R, fabH ERSRED 3- B g HE ACP
WFEEEI, 2HAEKMBFERER, TEEIRTE fubH
(1 g [ 9 AF MR 0. H 50 BB /R G H RsFabH Rl
RsFabW #f A5 3- B i L ACP & JE g I v& 4, B

(@

GMI1000

H1 FabW fig DA K HE IR -CoA ARTE, 58 BRI
M2 & R, RN R R IR fabH KA K RsmH
TEVRINIE F R R 7725 BREIE A K. SHIIEA
[FRIE fabH BRI DIRE, ABFFUKE iR 74 fabH
FLIA 70 93] o I ) ELAMEAK pSRK-Km |, Ffilid 4
G R ANEE R RE fabH AL RsmH,
W% HANE AR AE A S IEF RN BG P AU A KA
Bl R 2 FioR, 7 fabH B RERRE Tk R R
APk RsmH 7EAE IEF R AAS, R SID
PR 3- B R EE ACP & JEEY I 3s 1, REdL 4
J1gE 5 PR D DA B TSN

Fig. 2 Complementation of R. solanacearum fabH deletion mutant RsmH with fabH
(a) Complementation of RsmH with XoofabH, EcfabH, RsfabH. (b) Complementation of RsmH with ScofabH, SafabH, BsfabH2, BsfabH?2.

BB HEIUAR IR fabH H AN AR 6 4 40 i g 7
%, JF HFIH GC-MS AR 43 #r A5 7 B2 20 5% A
oy, BERIEIR, AP RsmH HAMSFEN fabH )5
FCG i 1R 4H R 22 5 B B (3R 3). RsfabH A EcfabH
FAMR LA A SCRENR TR (29 1%), 1 Hofth 5
AN T S R I R 4 B SRR Y fab H ELAMBR S ™= A2 T
THEENG IR, (BRI R & = 2= 0. Hh
XoofabH AR 1) SCHE g 07 1R & 2 81K (25.6%),

BsfabH2 1 ScofabH HAMEK ™ 4= (1) SCHENE DT R & &
AH24(2) 40%), T BsfabH2 A1 ScofabH H.AME 3
BENENIR & B (2 50%). DL LSS R a.
H 4R XooFabH 5 EcFabH. RsFabH #5-HH % &=
[FEJ5 1%, {H XooFabH 7EAA P BEMHE A4 S HE AR 17 2 1Y
ARG S5 KPH B FabH 25180 b, P2 S BE4H
FabH #6825 3CHENG T B 00 & R, fH A2 7% Fil
FabH AR EANAH A
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Table 3 Fatty acids composition analysis of RsmH complemented with different fabHs

Fatty acids EcfabH RsfabH XoofabH BsfabH1 BsfabH2 ScofabH SafabH
n-C14:0 3.07 £ 0.14 5.79 £ 0.28 1.11 £ 0.05 0.36 + 0.04 0.82 £ 0.05 0.68 + 0.06 0.59 + 0.05
iso-C15 0.24 + 0.04 0.25 + 0.07 4.12 + 0.61 6.37 + 0.87 2.82+043 3.94 + 042 4.73 £ 0.51
Anteiso-C15 0.09 + 0.01 0.63 + 0.06 0.13 + 0.03 0.55 +0.13 0.33 = 0.07 1.13 + 042 0.46 + 0.04
n-C15:0 042 + 0.11 0.44 + 0.03 092 + 0.24 0.42 + 0.12 0.46 + 0.13 0.17 + 0.05 0.24 + 0.04
3-OH-C14 18.19 + 2.05 2147 + 121 1091 + 1.23 6.52 + 045 8.85 + 1.02 8.77 + 0.85 6.44 + 0.49
is0-C16 045 + 0.12 0 2.18 + 0.21 591 +0.21 9.08 + 0.21 2.81 +0.21 59+021
n-C16:1 14.28 + 0.55 28.77 + 2.41 19.44 + 0.55 12.52 + 0.55 12.15 £ 0.55 13.72 £ 0.55 14.7 £ 0.55
n-C16:0 34.31 + 1.59 19.24 + 0.81 15.08 + 1.03 9.17 £ 0.56 15.05 = 1.12 12.63 + 0.89 11.7 £ 0.75
iso-C17 0.36 + 0.10 0 13.12 + 1.78 24.1 + 2.15 10.71 + 1.67 21.15 £ 2.12 18.46 + 1.62
Anteiso-C17 0 0 5.03 + 042 16.14 + 2.18 1691 + 1.89 10.97 + 0.88 18.44 + 1.12
n-C18:1 259 +2.03 16.59 + 2.03 2497 +2.23 15.02 + 1.43 18.1 + 1.65 18.49 + 1.89 15.23 + 1.65
n-C18:0 2.69 + 0.62 6.81 + 0.62 3.01 + 048 2.92 + 0.67 4.72 + 1.12 554 + 1.10 3.12 + 0.67
BCFA 1.14 = 0.56 0.87 £ 0.13 24.57 + 2.56 53.07 + 4.87 39.85 + 4.75 40.00 + 3.68 47.99 £ 3.67
UFA 40.18 + 4.16 4536 + 2.57 44.41 £ 4.35 27.54 +2.42 30.25 + 2.67 32.2 £ 2.89 29.93 + 3.12

Iso/Anteiso - - 38 22 1.3 23 1.5

2.3 FabH FlRZEBRIFRIAA L SEINEIENE

A, T RE SHEN R 7 REMRT, &

NHEE— W FLIX 7 A FabH 7E R 4 A ¥ Th
RE, B fabH FER 53 5 v [ 2 pET-28(b) |, 3RA53R
KRR, A KA E BL(DE3) )G, £ 37CiES
EAFEL, JFKH Ni-NTA M2, 43k

A R D (5 SR AR B).

N T BRAF ARSI ) FabH 2 75 B 3- i fls ik
ACP & R I & PE, RSN E @A FabH 2 5
IR B BT R A R G OB, B el 1 BL 2

N %ii il & A His-tag [) FabHs. %4 SDS-PAGE faill Bk - CoA NHTARIAC MG R MN.(K] 3a). 4R E7R, B

@ I 2 3 4 5 6 7 8 9

C4:0-ACP — -_

C6:0-ACP — ' : L
CE0ACT — ——— Ao

(b)

holo-ACP —

iC6:0-ACP —
iC8:0-ACP —

©

holo-ACP —

iC7:0-ACP —

Fig. 3 Enzymatic characterization of FabHs in the initial reaction of fatty acid biosynthesis

(a) Acetyl-CoA as primer. The migration positions of butyryl-ACP, hexanoyl-ACP and octanoyl-ACP on gel are shown. /-4: BsFabHI1, BsFabH2,
XooFabH, SaFabH, respectively; 5: Octanoyl-ACP; 6: Hexanoyl-ACP; 7-9: EcFabH, RsFabH, ScoFabH, respectively. (b) Isobutyryl-CoA as primer.
The migration positions of isohexanoyl-ACP and isooctanoyl-ACP on gel are shown. /: Holo-ACP; 2 -5: BsFabHI, BsFabH2, ScoFabH, SaFabH,
respectively; 6: Hexanoyl-ACP; 7 — 9: EcFabH, XooFabH, RsFabH, respectively. (c) Isovaleryl-CoA as primer. The migration positions of
isohepanoyl-ACP on gel are shown. /: Holo-ACP; 2 — 5: BsFabH1, BsFabH2, ScoFabH, SaFabH, respectively; 6: Hexanoyl-ACP; 7-9: EcFabH,
XooFabH, RsFabH, respectively. Note: Fatty acid biosynthesis was reconstructed by adding each purified FabH to a reaction mixture containing
Tris-HCl, NADH, NADPH, Mal-ACP, E. coli FabG/FabA/Fabl and different acyl-CoA primers. The reaction products were resolved by conformational
sensitive gel electrophoresis on 17.5% polyacrylamide gels containing concentrations of urea optimized to effect the separation.
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ScoFabH f ft, A & I B IR 78 & 7= ¥ ok, HR 6 Fh
FabH #8 2 B B iE M, (H R =9A % 5.
RsFabH 5 EcFabH 14 J5 #8 4= i 1 T Mt ACP (C4:
0-ACP) (VKi& 7. 8), HR 4 Fh FabH 4k [ N =4
KL, # 4 RS EBE ACP (C6:0-ACP) F1 %% it ACP
(C8:0-ACP).

AT TS5 HT T LS HEARIE -CoA N HT A1)
. SR EIR, DU T EE -CoA NHTKRRS,
F& RsFabH HI#EALIE PERR RSN, AR 6 i FabH X}
X OBE AT AR ES H A 3E M . XooFabH. EcFabH.
ScoFabH #l BsFabH2 i1k 4= i 1 7 2.t ACP (iCé:
0-ACP), Tfij BsFabH1. SaFabH i1k 5 6- H % 5%
5 ACP (iC8:0-ACP) (¥ki& 2 #1 5) (B 3b). LLH L
fit -CoA NRIARE, 7 Ff FabHs #MHEALAE AL 1 5 BE
fit. ACP(iC7:0-ACP), {H EcFabH Fll RsFabH [F){# 1k
WYL ZE, HAER T DEBYEKE 7 F 9)

(B 3c). DA LRSS, AFSKIEH FabHs £ A
3- M fEBE ACP & Bl I v 7%, (R AR FabH X A
FIRTAR R 2 7 1 &, XooFabH 45 # % [K BH ¥
FabH 25U, X 285 A4 B e i 1k

AW FEadE — B R H 3 0 O BE R W E 5 R
FabH X} A~ [ BEBE -CoA RIS PE, 2530
% 4 Fizn. XooFabH Al 3 Fhif: % I PH Y B FabH #
X SCEERT AR B A B = S, T EcFabH. RsFabH
XF Bk -CoA BB il . [ 8= 2 i R
PR 20 B 1Y) FabH XA B i £FPE AR, BsFabHI £
T2 %F 38 AT AR A VS, SaFabH X} T Bt -CoA
AL -CoA tH A VEYE, 17 BsFabH2 Xt A 58 5% i
Bt -CoA (C4 ~C8) # A1 & w1 i P . XooFabH Lt
BsFabH2 A 8 Ik (C2~C10), I HXT
G BE AT A AR TR PR R i (BRI A 7 v A
F| ScoFabH [P {4k iE P .

Table 4 Substrate specificities of different FabHs

Enzyme activity/(umol*min™*pg™) (mean + SD)

Substrates
BsFabHl1 BsFabH2 SaFabH XooFabH EcFabH RsFabH

Acetyl-CoA - 1.94 + 0.35 15.15 £ 2.13 22.02 + 1.67 242 £ 252
Isobutyryl-CoA 142 £ 343 40.8 + 4.15 6.16 + 0.74 21.00 + 3.56 7.02 + 0.55 -
Isovaleryl-CoA 421 + 0.78 272 +222 4.89 + 0.68 17.85 + 3.56 - -
Butyryl-CoA - 348 + 3.14 322 £ 0.54 57.15 + 3.56 - -
Hexanoyl-CoA - 13.08 + 2.97 4.94 + 0.51 4945 +527 - -
Octanoyl-CoA - 4.57 + 0.80 25.40 £ 7.07 - -
Decanoyl-CoA - - 7.14 + 143 - -

""" means no activity was tested.

3 HFit5itie

T T RRRII R &R RS T, 3- B g M
ACP & Hilig Il (FabH)fEACEE G [ B, A2 B T IR &
RO EERE, P AYIRIE I R AL T
AN E 4 T8 KR FabHs [ AEP %550, A8 S L
T3 L IR BATER fabH BRI, DL K 4 B LR
PHAYE TR fabH F=RIFEATHEFL. X 7 4> FabH #l A A
FHFE R AGTE Y O, fabH FEDR B8 & 0 B} 5
IR fabH 825Kk RsmH A, AR M i LG I
S5 W58 7 A FabH #E A 3- BIREE ACP & 1l
&, (HAYER A 25,

FVRPE AT BB oR, 3 M2 IR E
FabH [AJPEE, HEW B A AL A 5. H
PR AN SRS AR AR AR AR A BT 1 A [ (1 45 2R

XoofabH FAMARE & BCCEENR NG, 5522 IRBH T
fabH EAMEZRAL, B8 XooFabH H A5 {1 3 %
NEWIBR BA B AR JT . AR Ah i 1l 5 4 SR AR B 1 X
—ri. DA ERSERULE, RSO R ER4H B FabH 4B
e 5 BEMRIIR A . BARN A & 2% [CRH M
FabH #S88FI FH SCBE AT 14 & B RE R DT, (AR
TLAMASCEENR IR & AN, RSN E VA I 45 S A
BR, ANF FabH [2EY) 45 2250 B 2
KT, EcfabH HANRAZ MK RsmH, NG AL
THENR MR (29 1%), 3% B EcFabH X 3 5% fig It -
CoA R AWM, 5 CHRRIE AU, (H DL B
NEWE -CoA fEAME— IR FEATIHTERL BT, EcFabH
AL SCBE R DT IR 1) A G 46 (B 3b). RIE (k%
fabH #% EcfabH &#e)5, FBWAIRE G M — € &
PRS2 B g T T (12.5%)1. IR, FRATTFE I i 4R 3k
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F 50 S8 A T R & &,  EcFabH X iy ¢ BE 1) 3¢
FEATR R AAGENE. 54, AR O
1R W8 3] ScoFabH (AL TG M, (H A4k E
JE 5 B AL 46 S B, LUK VE A I 2] ScoFabH X 3¢ %
B AL TG 1, HED L 5 (R 22 ScoFabH ) f# 1L
TEPERUC, TR B[R] A BRI 2 AL s .

XooFabH 5 %5 % [CRH 4 FabH L AAHIE, X
HAE BE AR -CoA(C2~C10) B B A M s Ik, &
BB R Z AR 4), M XooFabH & A
HHADAY IR, M E A H RpfF & % F
DSF (diffusible signal factor)f5 5 %> ¥, 1H RpfF H
A LA A0 B K LD RES- 2. FH T~ RpfF B8R A3 14 B
B 2%, A A 77 A K R T IR P,
IRl I FR AT THE D XooFabH 7 Hh 7 5 Ag 17 B2 75 F1 FH o
RIFER. BT, AREEH X ZHLUH T RN
T, MREGERE T RE.
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Biological Function Research of 3-ketoacyl ACP Synthase III
From Different Bacteria”

YU Yong-Hong"?, MA Jian-Rong”, MIAO Xin-Yu?, WANG Hai-Hong?"
(" Guangdong Food and Drug Vocational College, Guangzhou 510520, China;
? College of Life Sciences, South China Agricultural University/Guangdong Provincial Key
Laboratory of Protein Function and Regulation in Agricultural Organisms, Guangzhou 510642, China)

Abstract 3-ketoacyl ACP synthase [l (FabH) catalyzes the initial reaction in bacterial fatty acid synthesis.
Gram-positive bacterial FabHs are able to utilize branched chain acyl-CoA as a primer, and are essential for the
synthesis of branched chain fatty acids (BCFAs). However, some Gram-negative bacteria also synthesize BCFAs
through a mechanism that is poorly understood. To compare the features of different bacterial FabHs, we selected
four homologous Gram-positive bacterial fubH genes (Bacillus subtilis BsfabHI and BsfabH?2, Staphylococcus
aureus SafabH and Streptomyces coelicolor ScofabH), and three homologous Gram-negative bacterial fabH genes
(Escherichia coli EcfabH, Ralstonia solanacearum RsfabH, and Xanthomonas oryzae pv. oryzae XoofabH) for
further study. Expression of each of the seven fabH genes restored the growth of the R. solanacearum fabH mutant
RsmH in the absence of octanoic acid, indicating that all encoded FabHs have 3-ketoacyl ACP synthase Il activity.
Furthermore, fatty acid profiling showed that complementation with the four Gram-positive bacterial fabH genes or
the Gram-negative Xoofab H rendered the R. solanacearum fabH mutant able to produce a large quantity of BCFAs,
while the RsmH mutant harbouring EcfabH or RsfabH could only synthesize straight chain fatty acids, suggesting
XooFabH performs a role different from EcFabH or RsFabH in BCFA sysnthesis. In vitro analysis showed that,
similar to the four Gram-postive FabHs, XooFabH has a preferance for using branched chain acyl-CoAs as primers.
XooFabH also displayed a strong activity towards short or medium chain acyl-CoAs (~C4-C10), unlike other
Gram-positive FabHs. These results confirmed that FabH from different bacteria have different biological

characteristics, and display a preferance for branched chain acyl-CoAs, which are essential for BCFAs synthesis.
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