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I HRAB RN AWE ARG S R TSR =, TN 510642)

WE KW R (Escherichia col) I NITR & BFA R T, fabA FEF LA XD BN 3- FREENREE ACP JBLAC T Al i
WIRER fabB LRI i (1) 3- W SL /G HE ACP & BBl 1 ZEAN, & SRR, 1% FabA-FabB & 124 A A B 44 F AR
TR WITR & i g fe. WS B 00 KB, B 7 4RI B (Sinorhizobium meliloti)) SmFabA 5 EcFabA FHRIPEZ 3]
60.6%, AT M) B4R ST PEAL R AMEEST 1 o MR ESE K4); SmFabB 5 EcFabB ARIMEAE] 61.1%, HAT MR Cys-His-His
WG, ST SmfabA T Smfab B 1 FURL A 4 TN KW AT BRI BUS S HE CY ST FI CY242, TRV N =S AR (TCL)#)
M HRIE ACP B JEBHS YERI 4 T, BALTRELE 42°C B A, FLTBSUN L2 ST BEAS DN B 55 16 i AN 0 i 5 IR A R
F2(A9C16: DA+ )\ BRIFIR(ALICIS: )& k. A @RI A s S MR B, SmFabA BEMELIEENETE ACP I K S WY H.fe
A% /R -2- Z4% 1k ACP 5444k, SmFabB fg fi 44 A Al 85 19 IE Bt ACP RN MR HHE ACP MR A M. 54, K£33
SmFabA F SmFabB 57Kk, KW SmFabA F1 SmFabB T B8 & & 18 H A HUR i IG Wi R & i R AT D e e, b
G RAESE T E T MR fabA T fabB WA FERLEAR WA TRE & P R S fE

KRR EAE TAENURR, ARIENTERA RK, 3- R IENREE ACP K B, 3- BiJENEIE ACP & Rl 1

FRHES Q93

A E R 1T AR TR 5 1k 2R Gt AT Mg i
PRGNSR AT B, Ferp B AN D B s 1
BfEfl, LS Lsh YA i T ZU e 1R £ e

ARA AT ZEAN. A0 PR AT AR S R
(15 AR IR 5 B RR) 93 SORONE, - o) 32 i A

AR, %P H Bloch 25230 61 T R T
(Clostridium butyricum)WF 5 HEEH, 5 R A K
PR EINESE . KT B S 5 AN HURITR 17 2 45
PN CHERG: FabA(3- FRHEZEIRME ACP i /K 544
fiff ) A1l FabB (3- Ml 5= It ACP & /%M 1 ). FabA {if
3- RIS RIE ACP K, JERUR -2- Z$M5 T ACP,
4y [ -2- SE4%T ACP 1/ IE 1 ACP i& 5§ (Fabl)
I, T ORISR IR A 7, e 28 AR B R 1R B
WEAGIR, 55— S -2- 24001k ACP W3k — 25 1l
FabA SA4L, ZERNT -3- 24750k ACP. T -3- 28445
% ACP ANfig# Fabl i )i, M EVE A FabB KA,

5 RIS A RO -5-3- FFE A ARG IE ACP HE
NN BRI SN, 5 i A R i PR 51
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5 R AT B AL IR A8 42, 4wl FabA Fl FabB
AL R S 238 i 3 [R] 45 5% 0); DesA fl DesB 26
SURAT, LA R TR A i il MR 7 1 I v
AL A AR I TR, 2% 57 2 b J2: DesA g i
Y K IE T DesB i /& 75 S RO A UL 41
PRI I R ML RIAT A 22 5, IR S22 S AR T I
lifiratdnd TINEZ S

HIR B4 (rhizobium) /& — P REAE G RHED) 51K
WL, FE5 2 T8I AE G R )8 == I B PR n
. OEREK AT I N, FAL O NH, 4 M)
AR AE A 4B R R R (Sinorhizobium meliloti)
Rm1021 /& OV i VR IR, g %k
DU FE AR (R FE A ey LB e R, JE 5
YRR B S O RME ) A 2 TR e AR AR AR T
EEE, 7 AR B Rm1021 4 5E P 200 )7
T, X WU e 5 RS A [ A
FHMLAHI A R 12 1 1 A8 B A A AR R A0 T R 2 fr
B2, Sl EARUT SR B, A rh SRR T 1
P 20 F 5 0 B O TR SR MR AR OC, M IR E ACP id Ji g
S fab 1 5375 3 BOZ AN BEAE =y iRk JE AL A 5 57
B RAK,  HLAH BRIk SR 4598 [ 08 52 1 5
JyAh . G 7R e DA U 7 T O o 42 SR N R
(AHLs) & MR8 o ) 2 A AE M — R AR5 34,
FH IR JTA 3 (R AR BN, R 495 AR 11 AL 11
AR DA SR, DR R 5 T T R A A
SRR (1 Dy ATk — 20 7 A 1 A h AR R R ) A 3
AEARARIIALEE, PRI IR B (10 A B . 1 1 S 2
li] 0 FATLA, by S AT R R FH 1 v AR AR R T
RS S,

PO A i AR AR A 4 R 1 3 DR A R
G, RIUETAE AR SR R AR 3- 72
KL IaE ACP JBi/K S A AN 3- Wi B ARTHE ACPA ik
filg T W RIS fabA A fabB. {HIE 1245 A 1L,
WA AT T E A AR B fabA TN fab B FER (1)
WEFCHRIE , A A SUR ) S st A% Tgh . 4 be
8 MR T S 53 B AR AR &t P S ) 5B AT= BT 9 1Y
A AR IR R I P A [R5 B 1 R 40 T AN T RN T 77 1R
B AR T EE.

1 MR57FZE

1.1 ##
111 BERE. FURCRUESFRIE . ARWESAE I 16 B Ak

A K W FF B # Ak MG1655. DHSa. BL21(DE3).
S17-104, CY57(fabA (Ts))', CY242(fabB(Ts)) /Al
CY244(fabB(Ts), AfabF)!VFI T 75 AL AR I8 B 1T A
Rm1021. Jit i 8 1A 45 pMDI19-T. pBAD24M [,
pET28(b). p34S-Gm!"H1 pK18mobsacB®, A7
P38 3R JFORE AT AR FORLCRAARR - LR 30). LB
FVERRFR KIGAT B 0 = 8592 55, RB 1E Al g
JIT IR 5 G RAR TR () 35 IR 09, il HI G 7K S R
20% MR i, JEH AT pH . 18
RB 577 th R 1) d5e 248 IR B A2 0.1%. TY
REEFRFE: 5 g/L Trypton, 3 g/L Yeast Extract, 0.7 g/L
CaCl,, pH 7.0, FHRAE 28°C H5 7% M J8 w1 M1 i ik
fabA F fabB SEAEKRE,  TF BRI 5%E 10% 1) 1
G| M 0 R 7. A B TR R3S
Wr: 100mgL 2 FHE® %, 30mg/L RIFE =%,
30mg/LAF %, 30 mg/L K KF 2, 0.02% L- filf
fEb¥% (Ara), 1 mmol/L 57 P4 & -B-D- i ANk R ~F= FL
PEEF(IPTG), 0.1 mg/L — % #(Triclosan, TCL).
112 . REITEAN DB, T4 EHEM . Tag-
pfiu DNA 45« Marker DL5000. A5 v 25 11 i 2%
A T- BAATCRE . bR DNA B[R] 45
RAEII [ KiE TaKaRa A+]; 2 HFHHR. K
Mz AHmRMPKRR 25 A At E A
IPTG. — &A% i R 25 I 105 18 253 77 8 B
Sigma A ® . PCR 4" 3 5| ¥) 5 &% 15 IR th L ¥
Sangon A A &K, [1-C] LR #4(192x10'"° Bg/mol)
% H American Radiolabeled Chemicals 23 &].
1.2 =4 DNA #HAR
AKWFFTHTAE G PCR 51 WL 1, LA 5
SRR B Rm1021 3 K 41 DNA B8, FH pfu
DNA ZE &, PCR 474 SmfabA 1 SmfabB F: A
[H[5 PCR 14724, 2% Tag DNA JE A B K i
EJE, 7 aiEHS pMDI19-T 84k, FHHM K
F B DHS«, FIEFH P vEFE, DNA FFHIIE S UE T
AR BB T A, 15 30 BURE pIJ 1 (fabA ) A
pJI2(fabB). W Nde 1 F1 Hind I 73 554X pIJ1(fabA)
M pII2(fabB), 1L ) 7= 1 5 43 i) e e 3] 28 A
pBAD24M I, 73 | KI5 # 4k plI3 (fabA) A1 pli4
(fabB). FIFIFERIT 24 SmfabA 1 SmfabB v % 3|
pET28(b) b 153 2L EiAk plIS(fabA)F plI6(fubB).
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Table 1 Sequences of the PCR primers used in this work

Primer name

Primer sequence (5'~3")

T7 terminator
T7 promoter
pBAD reverse
pBAD forward
M13 forward
M13 reverse
SmfabA Nde 1
SmfabA HindIll
SmfabB Nde 1
SmfabB Hindlll
SmfabA Up Nde 1
SmfabA Up EcoR 1
SmfabA Down Xba I
SmfabA Down Hind Il
SmfabB Up Sph 1
SmfabB Up Nde 1
SmfabB Down Xba |

GCTAGTTATTGCTCAGCGGTG
TAATACGACTCACTATAGGGG
GCTGAAAATCTTCTCTCATCC
CGCAACTCTCTACTGTTTCTC
CGCCAGGGTTTTCCCAGTCACGAC
GAGCGGATAACAATTTCACACAGG
GGAAGCAACCACATATGAACACC
TTCGGAAGCTTCAGTCGGCCTTTTCCTG
GAAAAGGTCATCTCATATGAGACGGGTTG
CGTTCATCAAGCTTATCCGTTATAGC
CAGTtctagagagctcatatgGAATGGTTGCTTCCCGAGTCG
CAAACCCGAAtTcCGCAGCCTC
ATTCcatatgagctctctagaACTGCGGGCGATCCCCGCACG
cttggaaGCTTCGGGCTGTTGTTCTTG
GTTCAACCGCATgcCCGACATTTC

ATCGGtctagaggatccatatgGTCAGATGACCTTTTCTTCGATTG

CTGACc atatggatcctctagaCCGATGAACGGATTGATGAAC

2013; 40 (11)

SmfabB Down Hind Ill

GTGCAGCGGaAGCTtGATGAGC

1.3 EiEPERBE fabA 1 fabB RTIRRIME

pK18mobsacB F 41 H A PEEA ] T 1 15 b 4¢
HRIRT TR fabA TN fab B FE Rl B R SEAR B (1 A4 R0, LA
T s TP AR A Rm1021 JE[K 20 DNA Bk, i
It PCR 735l 9 9 tH fabA 1 fabB FE A1) bR v
Bt(Up, Down), ##Ff PCR ¥ fabA X fabB L F i
b B B kR T 15 B fabA (UpDn) M1 fabB
(UpDn), ## %] pMDI19-T, %W/F. fabA (UpDn)
A fab B(UpDn) FHAH I (1] B il 4 P DIV A6 DNA Jv
Bt A, 3% #% 3 pK18mobsacB K & I 4 71 1§ 3
pK18mobsacB-fabA UpDn #1 pK18mobsacB-fub BUp Dn.
FHBR 1 1 N VB Hind I B ) p34S-Gm [A1 Gm
B, B H 4yl i B2 B pK18mobsacB-fabA Up D
M pK18mobsacB-fabBUpDn #¢ & L, 43 %
pK18mobsacB-fabA UpDnGm Al pK18mobsacB-
fabBUpDnGm, Jf 73 5l fiy 4 & pII7 (fabA) A1 pJJ8
(fabB).

V45505 A1 PR I BUA TR pJI 7 (fabA ) FH pJI8
(fabB) ¥ A KIAAT B S17-1 kK, H40 35 4
HEHR T B AE R R SMI1021 75 TY A - 30°C 3%
Fi9% 24 h, RIERKEG Y 1 ml TY WS IR
BIFIFMRE 10° 15 )5 A TS N7 Kmy Gm AT Cm

PUMER TY P L, 30°C 153% 72~96 h J& #5951
PRIV G IR B B IR A 4E B DNAL R
sacB SRR R &5 AT PCR KGN, 3R15—X
L 2H AR CEEA TORL 45 31 A P AR AR A R 4
H). K IXE A ARSI Cm 1K) TY ARSI
Kt 30°C K TR 72 h, KIEFRWIMRERAT TR Cm
(1 TY FARRTFRIE b, b 2K R ) B v v 20 e
B 10%E8 . Cm M1 Km. Gm AN [7] 1)
TY AR FE3E -, BT IREA R L. Bk
ESUUS B AN RBURK T 6 Kom AT G SR04 B R R 5 97
IFlfe S DNA, X widkdEAT PCR 4 LE.
14 BRBEEEASTFEHERERERE B

BRI LU 1Y) pPBAD24M R 51 H AN AR plI3 FI
pPBAD24M 43 fll Ak 22 K W AF TR 1 fabA 5 DRI 52
BURSEAZ KR CYS57 1, plJ4 Al pBAD24M 43 5l 54k,
&KW F R 9 fabB 3 N iR FE B30 9 A8 Bk CY242
Hr, WA T LB O FRE IR PR B (A Amp PR
%), 0CHESFIH, MikENHrT, KiEir
I3 R 2 B HEAE RB 15 97 3L (& Amp, Ara, TCL)
by IET30C F1 42°C IR, MR 4 R AR K
R

WA A B R R K BN /R 5 ml LB 35777
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H1, 30°C 4 FER IR R 200 ik R SR
W F] 5 ml RB #5581, 30C 444 FH5F% 3 h, I
TN 20%BT RATTRE 5wl 4REEREFR 1 hy MR IR
# Ago 49 0.6, HU 1 ml BRTH0 15 ml (198505 o,
IMAZSARRETE Lh, REIRIN[1-4CI LN 1 pl,
REEREFE 1h; 4000 r/min 250 10 min B L3, N
AN 1 ml EFRCBER, B OBCERE, 55 FR300
AR, RS AR EERS; IR DR AL ek
VR ENT, DR AR 2 GoA MU T A e 22,
1.5 fabA 0 fabB ERFRIZ 5N BEHEN

W 23k AR TRL pII5 (fabA) KN pII6(fabB) 53 i)
¥ ALK W FF B BL21(DE3) J& , 1 A& T HE AR R A
SmFabA F SmFabB 55 7 315 F 73 B 4lifh 2 [ 3L
k[14, 231347, [RIRF S ROSCERI 1, 0ol oy
At KA B 3- B LR 9E ACP 4 )l T (FabB).
3- B fEHE ACP if J5 B (FabG). 3- FRILAREL ACP i
/K (FabZ). % fEEE ACP if 5l (Fabl). W5 FG 9N B
JIE W ACP & J& i (AasS) M1 K Ji7 AT 1 holo-ACP &
F, IF HARSNG T T 2 .t ACP(Mal-ACP).
FJREE ACP. ZEJIEWE ACP. 3- F2 K24 IR E ACP.
R -2- 345 ACP. ] HElE ACP G5tk ACP.
1.6 FabA FA FabB A5 Ih GE#&

PR AN U SmFabA A& 15 B AT 3- ¥ 38 28 5 W
ACP 7K s A (1) D) B 2 JOSCHR[14]. A DB K g
DIt AL R RNARR 50 wl, Hp &
0.1 mol/L 244, 50 wmol/L NADH. 50 pmol/L 3-
FRILIENREE ACP. 0.1 pg Fabl. M AEZRIN 0.1 g
3- FR L2 TR Wk ACP i /K Bl (T AE AR AR R B
SmFabA i K #T 1 EcFabA) )& JT UG, 37T &
M1 h. FIZSIREE ACP Fll % -2- S80I ACPYE g X}
W, A 2> B IR E N 17.5%, H& 4 2 mol/L &
F AR YRR ST F K 23 B SO 4. A e
FAREZhRE M BRI T VAR 50 wl, s
A 0.1 mol/L BFR44. 50 wmol/L NADH. 50 wmol/L
3- ISR EE ACP. 50 pumol/L Mal-ACP. FabB
FIFabG % 0.1 wg. KRNVAEARIN 0.1 ng B- FEHEEZ G
1% ACP M ZK I (5 7 AR5 B SmFabA B T
T EcFabA)J& JFaG I, 37°C f#i& 1 h. FH 2 REE
ACP F1J -2- 284718k ACP 1E h 0 I, Adi F AEAS 1
B ALK 34T SO = ).

RSN SmFabB & 77 B AT 3- Wil IR ACP
R T RTE R, A R RE 2 OOk 14, AR
R s RMNARE 50 wl, HH A 0.1 mol/L
Tris-HCI(pH 8.0). 50 wmol/L NADPH. 50 pmol/L

NADH. 50 pmol/L Mal-ACP. 50 pmol/L It ACP
CENREE ACP 5k HH:BE ACP). K IAT B IR iR &
J§ M : FabD. FabG Fll FabZ % 0.1 pg(Lh 7 Bk
ACP AR, ARZRHIETZRIN 0.1 g Fabl).
S NAEARNN 0.1 g 3- Bt fRmE ACP & Bl 1 (Fi 15
HAEAR B SmFabB B K+ B EcFabB)J5 H4A 1
I, 37°C PR 1 h. 23 R EE ACP Filjx -2- %%
Kl ACP LUK HH:BE ACP FIl G RE/E ACP 11 k%)
W, A BRI N 17.5%, H& 4 2 mol/L &
FIARAR I A (A ORI K HEA T A0 #

2 FHRE5SH

21 EMEEESN

A TP AR R R B R A A 2 I e Y,
K W #F B 3- 52 56 26 R Tk ACP It /K S 14 T
(EcFabA). 3- B8 HE ACP & Bl T (EcFabB)A
3- WL IR ME ACP 5 Bl I (EcFabF)&s ()74, [
PR LL T E AR B Rm1021 JER 4, 45 Rk
L, SmFabA 5 EcFabA ¥4 FIAHRIEIA 2] 60.6%,
HA#BA 3- BRI GHE ACP Jid 7K S5 0 B A2 57 1935
PE AL His 5% 60T AS (8 55 11 o B2 E &5 1
(Kl 1a), SmFabB 5 EcFabB il EcFabF [{J ALl 7
K] 61.1%H1 37.8%, H HATKBE 3- B 5 i 1t
ACP & J 12 57 1 Cys-His-His 7% 74 4700 (] 1b).
MR AW B2 o A HEW, A R e
SmfabA F1 SmfabB R 4ty 1) A 0] fe B AT 5 KW
FT- ¥4 FabA F1 FabB AHLII GG, H 2 HZE T
ANRIE TR G . A T BF IR — WA, AN 4L
X g AR IR B SmfabA FN SmfabB FE R T DL
IR
2.2 SmfabA 1 SmfabB BEE B KB R RT
Ezs

ERIAFF R, FabA(3- FE3E2$ IR 1E ACP Jiit/K
SEAA M)A FabB(3- Wi iR ACP & kil 1) 2S5 A
YR 107 R 5 B PR AN GBI, LR UE B fabA FHI
fabB FEDR 2 KA B AE K L UL . B RE CY57
A CY242 43 3 2 K B8 fabA TN fabB (1)L FE R
RIS, XA RALRRAE 30°C I ALK, (HAE
42°C I, 1T FabA m{ FabB % 2:i% Pk, ANHLFIAE
Wil A BOEAE 2, WARAREAERK . A T H
1o AN R SmfabA K SmfabB SN ThEE, W
6 LLUE e P A AR B 2k N 41 DNA AR, PCR ™
HUARAT T IXPANFELR,  JFA 3K AN R 43 Sl o o 3
2 A5 BT Rz ATRE 5 S5 R 45 1) UKL 2 /& pBAD24M
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by 152 plI3(fabA) K pIIA(fabB). FHIX BN Bk
a3 0 e Ak K i AT B L R RO R R BE CYST M
CY242, TR FTHATHE K RB AR Al 4k
TIERARDL. &5 5T HY SR FURL ) CYST F
CY242 B Ak [ 48 15 2044 JJUR. pBAD24M 1) 1] 1k —
FEANREAE 42°C AR (B 2). FRATHED,  SmfabA F
SmfabB ANREH AN KIGH T fabA 5L fabB AR L E

(2)

K 1 5L ] /& SmFabA BY, SmFabB 5 27 3= 19 4 I Mt
ACP & Ji g 2 AR s 4 AE T, It A b
BIRARE A A AN IR TR, T4 RE 40 g
PR, A TR —M T, AW RB £ 773
HOAR I T AR BE 1) = %A% (0.1 mg/L TCL) FH %6 43
050 25 5 1 0 I T8E ACP 38 J5i /i (Fabl) [ 3% P 2429,
[ei) IS EL RN AR 2R K. S5 SRR, fE 42°C 4%

diFabA 8
N 2 [ 4
T F P

(A<« [MAsKMMAKk e o L LASGRGELTFGARLYc] AP NmML MEIo R v vERTREE 7 6 ¢ NEllD K G EAEL
Thla s s FsE:EN- DG kR c e0F c Qe A e~ . v FOIROEEND | s ETcGQINDKG R EMAF
*
cFabA [ PDLWFFGCHFI GDPVMPGCLGLDAM veFRML 6 WL GGIIGKGRALGVGEVK GavL
mFabA @ poLwWFFEIcHFEIGDPVMPGCLGLDAM fflc F FLcowL oA ckocrADEREJG E Vv K sOv g
ORI T A KEdv T YRS CHF « R (v nE¥r . [0 G L A G E D GEYL 1 YTASDLKVGLF aD TEJAF 172
NI Al < - vy 61 o F kR VIEIENEG R L v L clA [ w pcERl' YE3AEKIe t@verro@E:D 171
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1 6L Ps i CENA TENAT s ¢ vEIN IIKN+ ENNR 1
L 3 T P LIS vy o AR R D G F Vv Acclde
[m ] K s v )Yy o AR D G F VI A GG A G
L R N[la a o CEAR 0o ¢ F vIEENG A G
A v R EXEd < "I v oo - - - TP
Y v 6 E G AV R CmEN ATk - - - cE
Y T ENENALNA L allla N RDAGI EASOQ
*
TKEIM T GH S LGAAGV QERYI YSLLM 9
TksMrorunsLceaacvaEes: YRIL L m
s L v TKsMTGHML cAAGEIRE s ¥ s D
R L TG s NsFGeFaGcaetTNaTL v
[T viLsNSFGFGGTNATLVFENISN]
v GMEY LN s FerFrceT NEI-F I

Fig. 1 The alignment of bacteria FabA and FabB proteins

Alignments of S. meliloti (Sm) FabA (a) and FabB (b) with their homologs from E. coli (Ec) are shown. Identical residues are indicated by white letters.

The two « helix structure in FabA are underlined. The active-site residues, His-Asp-Thr in FabA and the Cys-His-His catalytic triads in FabB, are

marked with asterisks. The homologies over the entire lengths of the proteins shown were as follows: FabA, 60.6% (Sm/Ec); FabB, 61.1% (Sm/Ec);

FabB to FabF, 37.8% (Sm/Ec).

(b)

42°C +TCL

\ [ cys7pBaD24aM
CY57/pIJ3

CY242/pBAD24M

CY242/plJ4

Fig. 2 Growth of transformants of E. coli mutants with plasmids carrying S. meliloti fabA or fabB
(a) E. coli strains CY57 carrying the pBAD24M or pBAD24M-derived plasmid pJJ3 (fabA) were grown at 30°C and 42°C on RB medium containing
arabinose and triclosan. (b) E. coli strains CY242 carrying the pBAD24M or pBAD24M-derived plasmid pJJ4 (fabB) were grown at 30C and 42°C on

RB medium containing arabinose and triclosan.
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R, pII3 FUkLAEAE CY5T HRRTK 24 K (& 2a),
1M pJJ4 WAl CY242 K (Kl 2b). B ULUE I 7
HAEAR IR T SmfabA TR =4 AT 3- ¥R AL R Ik
ACP JB7K SRl ()35 1, 10 SmFabB H AT 3- fid i
Mt ACP & J8l 1 v& 1.
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Fig. 3 Argentation thin-layer chromatographic analysis of [1-“C] acetate-labeled E. coli mutant

strains carrying plasmids encoding S. meliloti fabA or fabB

(a) Argentation thin-layer chromatographic analysis of [1-“Clacetate labeled E. coli CY57 strain carrying plasmids pJJ3 encoding S. meliloti fabA . The

migration positions of the methyl esters of the fatty acids species are shown. Lane ] is the methyl esters of the wild type E. coli strain MG1655; lane 2

and 3 is the methyl esters of E. coli mutant strain CY57 carrying pBAD24M; lane 4~ 6 are the methyl esters of E. coli mutant strain CY57 carrying

pJJ3. (b, ¢) Argentation thin-layer chromatographic analysis of [1-“Clacetate-labeled E. coli CY242 (b) or CY244 (c) carrying plasmid pJJ4 harboring
S. meliloti fabB. Lane ] is the methyl esters of the wild type E. coli strain MG1655; lane 2 and 3 is the methyl esters of . coli mutant strain CY242 (b)
or CY244 (c) carrying pPBAD24M; lane 4~ 6 are the methyl esters of E. coli mutant strain CY242 (b) or CY244 (c) carrying pJJ4. Ara, arabinose; TCL,

triclosan; Sat, saturated fatty acid esters; A9C16:1, methyl ester of ¢is-9-hexadecenoic; A11C18:1, methyl ester of cis-11-octadecenoic.
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Fig. 4 Construction of expression vector pJJ5 or pJJ6
and purification of S. meliloti FabA or FabB
(a) Construction of expression vector pJJ5 and pJJ6. 1: DNA marker; 2:
plJ6/Nde 1 & HindlIll; 3: pJI5/Nde 1 & Hindlll. (b) Purification of
S. meliloti FabA and FabB. I: Protein marker; 2: SmFabA; 3: SmFabB.
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Fig. 5 Enzymatic characterization of S. meliloti FabA in fatty acid biosynthesis

(a) Assay of S. meliloti FabA dehydratase activities in vitro. Fatty acid biosynthesis was reconstructed by the sequential addition of each purified

enzyme to a reaction mixture containing NADH and hydroxydecanoyl-ACP. Completion of the acyl-ACP synthesis reaction was determined by

conformationally sensitive gel electrophoresis. The migration positions of octanoyl-ACP and ¢rans-2-decanoyl-ACP on gel are shown (lane / and 6). (b)

Assay of S. meliloti FabA isomerase activities in vitro. Fatty acid biosynthesis was reconstructed by the sequential addition of each purified enzyme to a

reaction mixture containing NADH, Mal-ACP and trans-2-decenoyl-ACP. The cis-3-decenoyl-ACP product of FabA is a substrate for 3-ketoacyl-ACP

synthase | (FabB) and thus becomes elongated with an acetate unit from malonyl-ACP. The resulting product, 3-keto-cis-5-dodecenoyl-ACP, is then

reduced by FabG. The reaction products were resolved by conformational sensitive gel electrophoresis on 15% polyacrylamide gels containing

concentrations of urea optimized to effect the separation. The migration position of trans-2-decanoyl-ACP was shown (lane 7).
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Fig. 6 Enzymatic characterization of S. meliloti FabB in fatty acid biosynthesis

(a) The short-chain KAS activities of S. meliloti FabB in wvitro. The ability of S. meliloti FabB to synthesize fatty acids was determined by

conformationally sensitive gel electrophoresis. The reactions shown above the gel were as in lane 3 except that E. coli FabB was replaced with

S. meliloti FabB in lane 4. Lane / and 2 is the standard octanoyl-ACP and trans-2-decanoyl-ACP, respectively. (b) Assay of S. meliloti FabB long-chain

KAS activities in vitro. The reactions shown above the gel were as in lane 4 except that E. coli FabB was replaced with S. meliloti FabB in lane 3.

Lane 6~ 7 show the E. coli Fabl was added into reactions. The migration positions of etradecanoyl-ACP (lane /), dodecanoyl-ACP (lane 2) and

mal-ACP (lane 8) on gel are shown.
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Fig. 7 The S. meliloti fatty acid biosynthetic gene clusters
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Identification and Function Reasearch of fabA
and fabB of Sinorhizobium meliloti’

HU Zhe, MA Jin-Cheng™, JIANG Jing-Jing, WANG Hai-Hong

(College of Life Sciences, South China Agricultural University, Guangdong Provincial Key Laboratory of Protein Function
and Regulation in Agricultural Organisms, Guangzhou 510642, China)

Abstract In E. coli, FabA, a bifunctional enzyme, is the key enzyme of the classic anaerobic pathway of
unsaturated fatty acid synthesis and introduces the cis double bond into a 10-carbon intermediate. This
intermediate is then elongated by FabB (one of long chain 3-ketoacyl-ACP synthases) to form the unsaturated fatty
acids found in the membrane phospholipids. Sequence alignments indicated that Sinorhizobium meliloti SmFabA
and SmFabB are 60.6% and 61.1% identical to E. coli FabA and FabB, respectively. Further analysis showed that
the conservative active-site histidine residue in EcFabA and the Cys-His-His catalytic triads in EcFabB, are also
found in SmFabA and SmFabB. The genetic complementary revealed that SmfabA is able to restore the growth and
the fatty acid synthesis of the E. coli temperature sensitive mutant CY57 at nonpermissive temperature under
addition low concentration triclosan to inhibit enoyl-acyl carrier protein reductases. Moreover, SmfabB is able to
complement temperature sensitive mutant CY242. In vitro assay identifies that SmfabA, like E. coli FabA, is able
to introduce the ¢is double bond into a 10-carbon intermediate, and SmfabB, like FabB, is able to condense the
acyl-ACPs with malonyl-ACP to long-chain acyl-ACPs. However, we also attempted to inactivate the fubA and
JfabB genes by allelic replacement but none of the fabA and fabB deletion mutant was obtained, and it seemed
likely that fabA and fabB are essential genes in S. meliloti. These results demonstrated that SmFabA and SmFabB
are key enzymes in unsaturated fatty acid synthesis in S. meliloti.

Key words  Sinorhizobium meliloti, bacterial fatty acid synthesis, 3-ketoacyl-ACP synthase [
3-hydroxydecanoyl-ACP dehydratase/isomerase
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