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WE K HE (Escherichia coli) e 11 BRI R &
A IR, RS BT R B,

MR EY), 3- BILNREE ACP I 7K 7 A4 i (Fab A) A2 ANt F i 15 2 &
FLIRFLER Y (Lactococcus lactis) IS R 2L A BG Ayt hy 3- B2 IE MR EE ACP fit K S R4 it 1

BN, EHEPIAIRE N 3- FRIENGEE ACP Bi/KEESE LifabZl RN Lifabz2, I4mAY 1 MBS EcFabZ (IARLYE 23500 41%F1
45.1%, HHBEA 3- FREEREE ACP BKEEP MR T I o MEHES . ST LifabZ1 F1 Lifab 22 (¥ ORI A B A% TLAN K AT

fabA W EEHUKSATRE CYST, {F 42C TARE
JIii -3- 2445k ACP, 117 LIFabZ2 M ANGE.
WeWSZ AR, T Lifabz1 WIASRE. ARSMEFRIR IR &
B Zhae, M LIFabz2 K BA 3- 2 I IREE ACP B /K B ) g
LIFabZ2 T fig A 7L M2 FLER i I Wi 1R &
ENRIWTR A Herb T g

KR FIRILERE, AMERIRS
ZRSES Q93

1 B AN VLR T 107 141 SO 2 46 2 FH Bloch 55
T 20 th 4 60 “EARAEWE 5T T R AR B4 (Closiridium
butyricum) N $2 U2, 5 RAE KA B b %58 T A
N ()l 4K 71155 FabA(3- J2EE 2% IG Wk ACP Jii /K
P ) A1 FabB(3- i & 5 1t ACP 5 1§ T ). FabA
fiff 3- FRILZE AR ME ACP JBi/K, TR -2- 5845
ACP, 43I -2- S50t ACP #4445 g Ik ACP & Jst
fiff (Fabl)it J5t, FH-THUFIG TR I &5 B, e 2 AR ik
FEA MR s BRSOy — 30 R -2- 280 ACP )
BE— 9 FabA Stk, AR -3- 206 1 ACP.
JIji -3- 2& 45 1 ACP AN BE#E Fabl I8 i, HAE/E AN
FabB [1KY), 5 IR & B -5-3- B 5 5
bt ACP BEN MR O G N, 5 A5
FEAEH R B )\ B MG IR . K HILUR— A A 4 B
) UL FabA-FabB & 1% & A MR 71, 2R 1fy il
%k%éﬂi%m%ﬁléﬂ?ﬁw JP e e, KL
FabA-FabB i& 1 X /7 & T & ¥ 4 W ]
(Proteobacteria) () o Al y FEFFHUS. FEARZ 24K

W AR, ARG M3 1) 45 R R LIFabZ1 B
TANKIGNT & fabZ 52750k HWT 8K, TEFRSHISAMT, &7 Lifabz2 FEALTF R
8 S N B P D e
Tioh, KAFH] Lifabzl R0 Lifabz2 W57E 4k, W LIFabZ1 F
EME%W@ATTQ’\E@%%%E ARG RAUESE T LR FLER A fabZ1 RN fabz2 WA

A -2- Z8MTE ACP 5344 1

LIFabZ1 HA 3- J2ILNE®E ACP [l 7K 744

J% 3- FRHEENRIE ACP KSR, 3- FRIEREE ACP itk
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Pt R S e il %) OO0 TG PR UL AR R R EE A A TR
(Bacillus subtilis)" > ANV AR 5 1R 1) 45 1 A2 AE TE
B NE J5 HEAT (02, AS NG G 5 2 Vi R i ] e
P R R R SE AR AR, P2 2R -5- /NI IR
BEON A RS, BRI PR R (Pseudomonas
aeruginosa)J& TL T TH ] o REEAN B, (HULE
H =AM A B i 120 9: FabA-FabB
#4%. DesA 451 DesBC i#:12, H.*f' FabA-FabB
IR IR, 1 DesA Fll DesBC & & 12,
FIRFLEK B (Lactococcus lactis) 7 NS H giE 4
MR, SRR I N EE R, I R e
AR TEREW= =, HLR IS TR T
VIO RO o S Y A R o EE A 0. FLRRFL
BRE HAAERKYGE, Ar=EnER. B rAast
HAM SR AL, SR BOVAR TR 245 115
T, BEEOA AR AR T S Al T
Jorouen Rk, a2 LA RLFLER FLER TR 6 K
FEPRZA 2 . B AL 2 ARG 2 2 T AR R T R
XOAWFFE IR FLER 1 1 AL AE A A QTR AL T R 1)
FEAt. HAT, FLRRILERRE MR A AR T 5T
A TR, %@ T FabF(3- Ml 35
Bt ACP & % 11 )20, FabH(3- B 5= fl5 Mt ACP & %,
fifg I )220 FabG(3- Wi 5 1E ACP i J5U i) (1) Tl e
R FLIR FLEK B 1 I 105 R 20 B 5 K A v AH
L, HEIE AL M R, %R Gk 5 ORI R
fabA 1 fabB W RIYEIED, R R BT 5 0 4 Bk
W fabM AL R, AR5 KA
fabZ RJRIFEIN. CLZRUE I FLRR FLER 1R ) FabF H
H KA FabB 1 FabF [P, KRk, &
AIAEN, e FLRR FLIK A P fabZ HEDH
A/ Reg i 3- FRHEZS IR L ACP it /K S A4 1
F—AN0Rednnl 3- FRIENEME ACP JBKEE. hib A
URBCR ] ek st A oAb TE40 B2 ) o A R 41
B PR R I A5, W0 T FLIR FLER TR S 1> FabZ
[R5 1 AE4H T AR R R 15 AR R IR T e

1 MR57FZE

1.1 ##y
L1 BRR FORIRIRE AR

AW FE T ) OK g #F BB PR MG1655.
DH5a. BL21(DE3). CY57fabA(Ts)2F1 HW7(fab Z::
kan)!'9, FLIRFLIK B AR A L. lactis subsp. lactis
IL1403 (wild-type). Al A 1¥] it ki /5 pMD19-T.
pSU18. pBluescript I SK(+) ! pET28(b), H: A%k

A1) R bR kL AT AR BURL (LR R 2 WL 1.2). LB
FAAER: 72 K AF o 1) = & 55 95 2L, RB VE MK
W Wi PR £ B AR B AR IR B 7R 3 . AC WA R 77 4
10 g/L Trypton, 10 g/L Yeast Extract, 5.0 g/L K,HPO,,
1.0 g/L i 26 B . i FH R0 A e A2 2% 16 A R R
T 100 mg/L 2 N #E, 30 mg/L RIALHE R,
30 mg/L S A %, L- BRI AA K (Ara) 0.02%, 54
% -B-D- Fit AL A 2 FLOBE F (IPTG) 1 mmol/L,
0.1 mg/L — 5 A (Triclosan, TCL).
1.1.2 5

FREIMENDIRE. T4 %88 . Taq M. pfu DNA
B AW . Marker DL2000. A #E 2% 1 5 25 3 51
T- AR ORI EURT DNA R [0l 2R 5 &
YW H K% TaKaRa A rl; A XN H a5 KB%E
7. AHRFEW A RE A PTG =&,
%R W R 2R 70 1 Sigma 4y W] . PCR ¥ #45]
Y SERZFIR B3R T Sangon A ] 5 K.
1.2 EH DNA #HAR

KBS PCR 519 W38 1, LLFLER FLER
W IL1403 BEPK 41 DNA G #Etk, A H pfu DNA 2R
4§ PCR 74 Lifabz1 A LifabZ2 3P4, [l PCR
A, % Taq DNA R O B A6 A S 2 s
o W 3E B2 & pMDI9-T # 4k, JF 16 K g #F 1A
DH5a. FRiERHYETCE, DNA FEFIE KAk T 4k
A A F A, 5 2 TR pMICI (fabZ1) F1
pMIC2 (fab72). ¥ FHl Nde 1 F1 Hind 10 43 7 % 1k
PMIC1(fab Z1)F1 pMIC2(fab 22), RIS =435
) o % 2 24K pBluescript T SK(+) [, 42K 153
& pMIC3 (fab Z1) Fl pMIC4 (fabZ2). I [FIFEHI 7 ik
¥ LifabZ1 M LifabZ2 %% pSU18 [ 43 B KA %
& pMICS (fab Z1) F1 pMIC6 (fabZ2), 5 FHAHAL 1) 5
W 5 B 21 pET28(b) 15 £ R I B4k pMICT (fab Z1)
F1 pMIC8(fab 22).

Table 1 Sequences of the PCR primers used in this work

Primer sequence (5’ to 3")
GCTAGTTATTGCTCAGCGGTG
TAATACGACTCACTATAGGGG
CGCCAGGGTTTTCCCAGTCACGAC
GAGCGGATAACAATTTCACACAGG
TAACATATGACTAAAAAATACGC
CAGAAGCTTCAATGCCACATTGC
GAACATATGACTGAAGTAAACATTAATG
GAAAAGCTTACGCCCTAAGGCAAAAG

Primer name

T7 terminator
T7 promoter
M13 forward
M13 reverse
LiFabZ1 Nde 1
LiFabZ1 Hind Il
LiFabZ2 Nde 1
LiFabZ2 Hind Il
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1.3 BEEAS TS TAaihE e

W A AT pMIC3. pMIC4, DA % Sz 5 25 i
171¥] pBlue-EcfabA F1 pBluescript I SK(+)2% #4443
Sl e A HE K A 1R 19 fabA L 5 BB S AR bR C Y57
Hr, WA T LB B R PR A N EER) L
30°CHFERTFRIE L, IEFAL 1, AT 50K
LAY RB B R (B & N %%, IPTG) L, JF
T 30°C F1 42°C BRFRId A, WLE 4 g AR KA L.

TC AN ML (1 46 2 SR [23],  FF HARSE
BT 3- BHIEEEEE ACP. KW I R N4
Bl 40 pl, FRESEE ACP 30 pl, L4042
45 pg, 5 mmol/L NADPH 1 pl, 5 mmol/L NADH
1 wl, 2molL LiCl 2 pl; —&UAEAR I 75 28 n
4 pl, WSEMANE S, WE, WEBALE 40 pl
TN AN 0.1 mol/L ik R 2% v il 21| 2 5. 37°C KW
20 min. FH% 2 mol/L IR 2 11 17.5% 58 TR I Tt i ¢
I HL KA N
1.4 fabZl 70 fabZ2 EARIEE N B

¥ 22 0k 4 Ik pMICT (fabZ1) A1 pMICS
(fab 22) 57 ALK A BL21(DE3)J5, FLERFLEK
P4 LIFabZ1 1 LIFabZ2 & [ RISy B 4l 2
HESCHRIEAT®. Rl 2 OSSR 1M 70, 23 ol o0 e 4l
KA 13- Wil ZE TR BE ACP 75 % 1(FabB). 3-
ML R EE ACP if J5ifif(FabG). 3- ¥R ILAREE ACP it
/K g (FabZ). 3- J% 5& I8 Bt ACP i 7K / ¢ 14 il
(FabA). i IFIE ACP I& J5 i (Fabl). W EG I ER AR It
ACP & J§i i (AasS)F K At & holo-ACP H1H, Jf
HARSME BT IR 59t ACP(Mal-ACP). < fIF it
ACP. ZEfIGlE ACP. 3- JRAELZE ML ACP. Jx -2- %%
e ACP. HE:IE ACP Fl 575 1t ACP.

1.5 fabZl #0 fabZ2 1KINTH RERGT

{RAMEIN LIFabZ1 Al LIFabZ2 & 15 B AT 3-F43E
& TE ACP JBt 7K S A6 g 1R 3% M 2 BROSCHR 28],
DU R /K T S RE P EARMBE W R O BAR R 50 wl,
Hrh &4 0.1 mol/L BEMRH. 50 pmol/L NADH.
50 wmol/L 3- }# 3% JIGME ACP. 0.1 g Fabl. J W
TEAIN 0.1 pg 3- FRIEZEIGME ACP Bt /K g (FLIR FLEK
B LIFabZl. LIFabZ2 % K 7 ¥ % EcFabA.
EcFabZ) J&i JF4f tH i), 37°C f#3 1 h. JH 2$ BE it
ACP [ -2- Z84%5 188 ACP 1E 00 I, Ad 20 9 i
WPER 17.5%, HE&4 2 mol/L K 1 ARAS 1 45 1
ORI UK 23 BT BN =40 R0 S A I M 1 L A
Wk v RNARRL 50 wl, HAFEH 0.1 mol/L

249, 50 pmol/L NADH. 50 wmol/L 3- ¥£3& % i
ik ACP. 50 pmol/L Mal-ACP. FabB Al FabG 7%
0.1 pg. SAEGRIN 0.1 pg 3- FIEZEEEE ACP it
K (3L LK 7 LIFabZ1. LIFabZ2 5% K T 1
EcFabA) J5 JF 4G ik, 37°C 4R 1 h. JH 28 IR ik
ACP FJ -2- Z4475ME ACP 1F J i [, 4 FH 20 9 e
WREHN 17.5%, H&H 2 mol/L JR ZMARZEEE A
JTTIREI HLVK 23 BT SN ).
1.6 fabZ1 0 fabZ2 BEETEN E

PRI A TR B 1) 3- FR3ETRE ACP, 7E 4%
3- FRAEERTE ACP Bi/KEg /KIS, IRt — D
FisHk ACP & JR (£ 4T NADH 1E A 4N 4 04~
A JECR ML AN B R ACP, 3E i s 4 K - NADH
()70 FER (R 58 3- FRHEBRIE ACP it 7K 1 1 3
PR HARI) S NAR ZUTR : 50 wmol/L 3- ¥R
I ACP. 50 wmol/L NADH. 0.1 mol/L fif I 44 -
EcFabl 2 pg. 3- FREERIE ACP /KM 2 wg.

2 ZERESH

21 E£MERESH

FLERFLER B IL1403 (1A 3L R 41T O & 58 %
R KB 3- F 3 BREE ACP it 7K [ (EcFabZ) &
FFA, R FLRR FLER A 1IL1403 FER 4L, 45
B % B, LIFabZl 5 EcFabZ [A] J§ 7 & 41% ,
LIFabZ2 Y EcFabZ [ 1EN 45.1%, HA AT 3-
FRHEEME ACP /KB ANORSYE (1) o SRR HA(1H] 1a).

12 R BE A [RIFE B = fabA F fabB 1)
[FIYEFE R, A0 2R UE B 2 BER B 1) fab O F5 DX 9 Bt
3- M EEIGE ACP & lf, H A KWt FabB A
FabF XSG, 1M1 fabN 9ihth 3- F2 5L ERE ACP
oK / SRR, E AT FabA ZSLRIEPEN, 54k,
R, FLIRFLER K FabF th B A K A 1E
FabB Fl FabF [F{IXUH iR, PRk, K7L IR FLER R
FabZ1 H1 FabZ2 55 3%l 3K 141 [¥) FabN 1 FabZ #t 17
T RIS . 455 BoR LIFabZ1 5 EnFabN AH{LE
H 69.9% , 5 EnFabZ 1) [F] ¥ 1k A 55% , 1
LIFabZ2 £ EnFabN #H{L14: 4y 45.4%, 5 EnFabZ (1)
AL R 49.3% (& 1b). M4 Eak 734, FRATIHEMN
LIFabZl #1 LIFabZ2 1K 7] it & 5 5 EnFabN Al
EnFabZ Sl Dhfe, BpILrh—ANHAT 3- R AL WEmE
ACP 7K / SR BERCE G . A T 30 E X — W A,
AR LR FLIK TR Lifab Z1 TN Lifab 72 %5 i
T LURHRIR.
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(2)

Ec FabA - DE:ESYTKED!LGRG cakcJaL pAPNMEAMMIEYYV KMTATGGNF DKGY 54
Lac FabZ1 - JWK[SYA- - - - - - mTiRdEvTEvi OINCREL- - - - - - 1 MF1 Jv\pE NK- - - - - - 36
Lac FabZ2 - LJEVN- - - - - - - (N7 E1 MELIL PHR Y P S FLLVDRV] DE- - - -- - 35
Ec FabZ LTYNTHT- - - - - - Mo AR ENENLFDY - -- - - ALY F EHGR- - - - - - F 37
Ec FabA & EL b1 NpD LW T o FIMIIcMcMomwilL viEF yLew - - - MecE R 105
Lac FabZ1 agkNVTI NEEJIF JIGHF P clJPldPG VL1 LEJRAQAlE L] --fEFFa A 87
Lac FabZ2 T- [N (EVAKEHAZL LY QIMIATN MY Y-V EMs- - - [P ENK 86
S AN A Uk NV SN EJF F aGHF PGP IdPGVL I LEALAQA Fsve (l3 pldE 91

EcFabZ [r aldILY3 RPVE XTI m
Ec FabA boMxverapTsar
Lac FabZ1 oF i@ vpealJEQTN
Lac FabZ2 GEE
Ec FabZ mclYrs Jef}
(b)
En FabN

En FabN (GNP UMPGVLI | ETVL AQyljGs ]
Lac FabZl ST F L3N] EE~‘LAQAGS
Lac FabZ2 QY@VIIXAINEMIA WY-Yiacv{E
En Fabz ([Avi XAIYEEds ¥XVXJavaL

En FabN

Ec FabA  ALG- VG[3 YL FrakkvTYRI HFKRI VNRRL I MEL [T Ev TR v 159

Lac FabZ1 [J ¢k aAl@raxAld v FEI TQF -« - vigr XA ARy XK\ - 137

Lac FabZ2 FYAMQINV| avTPe Ao oY HAKEI R -- -1 AVVEA[FNT VI MA AKG- 136
AR E RG- -

- LTRFKG VYR IS e} 141

A{I DYVDEI I |4

B ' KLQTIMT AT EI ME 'TRP IR YP [ KiI [JATKNVTI NEE [dF QGHF P J§]
Lac FabZ1 MTATEﬂME gpRYP W'IJi DYVDEI ‘KI VATKNVTI NEE \YF[flcHF P Y
Lac FabZ2 - MTEVNI NvdIIUEAL JHENGIF W8viIRY p[Baeo- e[y CONARRTESF (OXCLED 53
En FabZ - - - mxL g i3 WeF v HENGIF B8 s Ve @V o rv ECCNAIVITEa vIZXLIAD 51

CLYF H[3ravi 661 flkakFRak VP 6D vL KL BT
C{AEF [IGkJJAY!1 GGI DKAKFRQKVT PGD VKL [T
KNI VF Y AldvEINV (Y
PEF KGKT AY dGGMDKAKFRAKVTPGD UL [l I

TrepL . BN

HE DFE AY VIKKVHECELTFI VGR 144
Lac FabZl E RG¢ ADNAINAL XL UYUT THaF AR/DEAAEQTN 151
Lac FabZ2 HAKF1 RGIWNATA 3agdvo ek A (G TF [YHGR 144
En Fabz EVEALLIv[IAsA YavllekkvaEeL TF Tl 141

Fig. 1 The alignment of bacteria FabA, FabN and FabZ proteins

(a) Alignments of Lactococcus lactis FabZ1 and FabZ2 with their homologues EcFabA and EcFabZ from E. coli are shown. Identical residues are

indicated by white letters. (b) Alignments of L. [actis FabZ1 and FabZ2 with their homologues EnFabN and EnFabZ from Enterococcus faecalis are

shown.

22 LifabZl A LifabZ2 &fE B4 KA E R T E

e KA, FabA(3- FRELZSIRME ACP i /K
SE M)A FabZ(3- F2NIRME ACP JIt /K &2 5 IR
R A PN SRR, CAUEW fubA M fabZ 3N
e KWW AR KB TREE . O TR IR FLER
LifabZ1 F Lifab72 F R Dife, SRS AL H Lifab Z1
R Lifab 22 53 n Ak Al B AN T KGR fabA F1
fabZ PINFEAZTR B, o3 HrixX Py HE DR 1 LA 2
UK AT B fabA X fabZ I TRE. CYST 5& KI#F
B fabA IR EEBUR SRR, 18 30°C IERAEK, 7
42°C I, HT fabA FERR 2295, ARG D7 R
HRAZBL, ANBELEHEK. HWT & K E fubz
AT RAT AR, QAR B fabZ B B 2
P PE L A (kan) % ¥, 10 Gk 2K FabZ 1) Th 8
pBAD24 Jit R 4% 77 1 N B T B AR W (Clostridium
acetobutylicum) ] fabZ FERIFE M, (HIZILD [ 1A
ZANEES BT R AR 5 200, PRk, AR TGP RAE
PFEMISAE T, AR KM. e LFLRTL

BREAFE A4 DNA J#AR, PCR ¥ FRAHIX By 43k
DA, I3 S BE R 4301 o B 2152 S IPTG 55
(1 )5k 2 /& pBluescript I SK(+)F1)5t Rz 244 pSU18
1, 43 549 3] pMIC3(fab Z1) 1 pMIC4 (fab Z2) LA S
pMICS5(fab Z1)F1 pMIC6(fab Z2).

¥ pPMIC3 (fab Z1) F1 pMIC4 (fub 72) e 14 K o AT
PR BORASRE CYST, (EARIREFRIERE M A % 4%
WKL, 8RR ER, 16 42C &4 IPTG 1)
RB AR I, HAEENAT EcfabA MHKREW 4K,
#:4k pBluescript I SK(+), pMIC3(fabZ1) 1 pMIC4
(fabZ2) AR AN K (] 22), XKW Lifabzl
LifabZ2 ANREW AL B AN CYST HIAERK R, TEK
R RIEAGEHERR LifabZl AN LifabZ2 9 it 1) 5 (AR
HAT 5 KW i FabA ZBUMThEE. I THE—P%K
il LIFabZ1 1 LIFabZ2 J& 1% 41 KA1 FabA ¥] 1)
e, VR T R CYST #54 AS [m] BORLI
TCAMaFt BN, AEARSN o T &M o 4 L hh £ 42 1)
3- FRILZENIRME ACP /K e Mg 1. VIR G )
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£ 45 3- F2 3 28 B Bt ACP. holo-ACP. NADH.
NADPH Flidi & 1) o4t ey, IFasn =5k
MR T IR 9E ACP 34 5 Fabl [ e 30),
REY 3TCORE 20 5, (] 17.5%M9E2HEZR N
W Jie 6 e o 5 2R R R T A . A RRIIL,
CY57/pMIC3 (fabZ1) ¥k T8 ™t BL T F1K i #F 1
MG1655 LA 2 CY57/pBlue-EcfabA (EcfabA) # [l )
Ro-2- W -5- H OB B I BE ACP 4k 4l , %K B
LIFabZ1 FAT 3- 32 IR ACP B /K =M g
H 5 KW B FabA KL D)6, {H /&L EcFabA
55( 2b, ¥KIE 8). 1M7L CYS7/pMIC4(fab Z2) VK 1
R IR AH IR 4% A (] 2, WK IE 8), K W
LIFabZ2 A H KJHt P4 FabA [ DjHE.

T B6F FabZ1 M1 FabZ2 & 15 B A3 KUK

F & FabZ 1) Uy fie . #4 pMICS (fabZ1) F11 pMIC6
(fab Z2) e A K ATt HW7, 30°C ik 4k 1, 1
ANRIBE TR TR S AL I AR KB L.
ANIETORLIY HW7 38 51 B PR 23 AE 2 A7 BT R A A
IPTG [P 3555, 25 RO BAE N B A B 15
ST, FRHEES K. AT IR
B, HIIN IPTG 4R, H A #E47A pMIC6
(fab Z22) WAL TR A K, B 4K pSULS Al pMICS
(fabZI1) 11 B4 BE 3 A fig 8 28 K (K] 2d). 31X 0 Y
LifabZ2 GEYS HAN KA fabZ AR RIRK, AT LARE
KGR fabz DhEE. THENS fabZ1 EEANREA:
K, KW Lifabz] ASHAG BEANKIAFF B fabZ T2
FRIGITh RE.

Vector

(2)

30C

(b)
3-OH-C10-ACP —
trans-2-cis-5-C12:2-ACP —  ®%

Long-chain acyl-ACPs — .-
3

(©)
3-OH-C10-ACP — il
trans-2-cis-5-C12:2-ACP —

..

Long-chain acyl-ACPs —

-
i -—3-OH-C12-ACP
—CI12-ACP
. «—C16-ACP

10 11
- TCL

’ <«—3-OH-C12-ACP

W —Cl2-ACP

- - «—C16-ACP

1 2 3 4 5 6 7 8 9 1011

(d)

+Ara

+IPTG

pMJCS | pMIC6
(fabZ1) | (fabZ2)

Fig. 2 Growth of transformants of E. coli mutants with plasmids carrying L. lactics fabZ1 or fabZ2 and products
of in vitro synthesis of E. coli extracts containing L. lactics fabZ1 or fabZ2, E. coli fabA or fabZ

(a) E. coli strains CY57 fabA (Ts) carrying the pBlue or pBlue-derived plasmid pMJIC3 (fabZ1), pMIC4 (fubZ2) and pBlue-Ec FabA were grown at 30°C
and 42°C on RB medium containing IPTG. (b) In wvitro fatty acid synthesis products of extracts of derivatives of E. coli strain CY57 fubA (Ts) carrying
pMIC3 (fabZ1) with or without the presence of Triclosan (TCL). Extracts of the wild-type strain MG1655 and the mutant strain CY57 with pBlue or
E. coli fabA were analyzed in parallel. Triclosan was added as shown. Lane 7, 3- hydroxydecanoyl-ACP; lanes 2 and 3, MG1655; lanes 4 and 5, CY57
with pBlue; lanes 6 and 7, CYS57 with E. coli fabA; lanes 8 and 9, CYS57 with L. lactics fabZl; lane 10, dodecanoyl ACP; lane 77, 3-
hydroxydodecanoyl-ACP. (c) In vitro fatty acid synthesis products of extracts of derivatives of . coli strain CY57 fabA (Ts) carrying pMIC4 (fabZ2)
with or without the presence of Triclosan. Lanes 8 and 9, CY57 with L. lactics fabZ2, other lanes are similar to be shown in (b). (d) E. coli strains HW7
carrying the pSU18 or pSU18-derived plasmid pMJICS5 (fab ZI), pMICG6 (fabZ2) were grown at 30C on RB medium containing arabinose or IPTG.
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2.3 FLEREETKE FabZ1 A FabZ2 BYRE 541k

N T AEARSMIFST LIFabZ1 A1 LIFabZ2 ¥ I fig,
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Fig. 3 Purification of L. lactics FabZ1 and FabZ2
Purification of L. lactics FabZl and FabZ2. Lane ], Protein marker;
Lane 2, LIFabZ1; Lane 3, LIFabZ2.
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Fig. 4 Enzymatic characterization of L. lactics FabZ1 or FabZ2 in fatty acid biosynthesis

(a) Assay of L. lactics FabZ1 dehydratase activities in vitro. Fatty acid biosynthesis was reconstructed by the sequential addition of each purified enzyme
to a reaction mixture containing EcFabl, NADH and 3-hydroxydecanoyl-ACP. Completion of the acyl-ACP synthesis reaction was determined by
conformationally sensitive gel electrophoresis. The migration positions of decanoyl-ACP and 3-hydroxydecanoyl-ACP on gel are shown (lane 7 and 8).
Lane 7, LIFabZ1; lane 3, EcFabZ; lane 5, EcFabA. DHI, dehydratase and isomerase. (b) Assay of L. lactics FabZ2 dehydratase activities in vitro. Lane 1,
LIFabZ2; lane 3, EcFabZ; lane 5, EcFabA. (c) Assay of L. lactics FabZ1 or FabZ2 isomerase activities in vitro. Fatty acid biosynthesis was reconstructed
by the sequential addition of each purified enzyme to a reaction mixture containing EcFabB, EcFabG, NADPH, Malonyl-CoA and
3-hydroxydecanoyl-ACP. Lane /, 3-hydroxydecanoyl-ACP; lane 3, EcFabA; lane 5, LIFabZ1; lane 7, LIFabZ2; lane 9, EcFabZ.
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Fig. 6 The L. lactics fatty acid biosynthetic gene clusters
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Identification and Function Reasearch of fabZ1
and fabZ2 of Lactococcus lactis”

MA Jin-Cheng, LUO Biao, HU Zhe, 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 E. coli is well studied in fatty acid synthesis Il . FabA, a bifunctional enzyme, is the key enzyme of the
classic anaerobic pathway of unsaturated fatty acid synthesis. Sequence alignments indicated that Lactococcus
lactis lacks homologues of E. coli FabA, however it owns two homologues of E. coli FabZ, LifabZ1 and LifabZ2.
LIFabZ1 and LIFabZ1 are 41% and 45.1% identical to E. coli FabZ, respectively. Further analysis showed that the
conservative active-site in E. coli FabZ is also found in LlFabZl and LIFabZl. Although the genetic
complementary revealed that LifabZ1 and LifabZ2 were not able to restore the growth and the fatty acid synthesis
of the E. coli temperature sensitive mutant CY57 at nonpermissive temperature, cell-free extract data showed
LlFabZ1 was able to catalyze the isomerization of the trans-2-double bond to the cis-3 species. Moreover, LifabZ2
was able to complement the EcfabZ knock out mutant HW7. In witro assay identified that LIFabZ1 was able to
introduce the c¢is double bond into a 10-carbon intermediate, and LIFabZ2 was able to dehydrated
3-hydroxyacyl-ACP to trans-2-decenoy-ACP. However, we also attempted to inactivate the fabZ1 and fabZ2 genes
by allelic replacement but none of the fabZI and fahZ2 deletion mutant was obtained, and it seemed likely that
fabZ1 and fabZ2 are essential genes in L. lactis. These results demonstrated that LIFabZ1 and LlFabZ2 are key

enzymes in fatty acid synthesis in L. lactis.

Key words Lactococcus lactis, bacterial fatty acid synthesis, 3-hydroxydecanoyl-ACP dehydratase/isomerase ,
3-hydroxydecanoyl-ACP dehydratase
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