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ATk E (Enterococcus faecalis) B HiBg Bk
ACP &Rt 1 BEIRERINRER T

TEHET INEBBRT BREH TegT
(ERIARN R Bl 240, TN 510642)

2 FabB Hll FabF J& KIAT B (Escherichia. coli) IR I BNy, ZEMME 2200 br o, &R R4l 2 MK
AT fab F RIS B IEN . fabF1 B fabF2, 805 fabB RIS EIIED. 3K (Enterococcus faecalis)V583 & DNA AR,
PCR 4" fabF1 A1 fabF2 3EP, LA pBAD24 N# Ak, il T FALFK pHW13 (fab F1)Fl pHW 14 (fab F2). 1 A AR IMIF T 575 -

SabF1 ZEH B8 B AN K AT fabB 5€7%, FabF1 FLAT B MG ME ACP & il T (FabB)iGiTk: fab k2 fig HANK WA fabF 578,
FabF2 A7 B i fgTE ACP & pkl IT (FabF)if v, [FII R INFE I ER B FabF2 ANl T KIoAT 18 FabF, ‘CiEYIHE Y9 B MdfEME ACP
B 1 (FabB)iEPE, WA KA fabB SRR /DR IAMAIENIR. EiR45 R KB, FabF 25 (FabF like enzyme) [FJFf

HTLLEAT B MAREE ACP 5l 1 (FabB) i 1L,
SR HIAERE, FabF V. B MIHE ACP 4 W

FRNES Q78

KW W (Escherichia. coli) B i 18 & 1 3& 42 W
FAFECN BN, AR R 0T R & O AR T 5 )38
B, KA WA 3 A B R B ACP & B g
(KAS): B i 5t ACP % i/ 1 (FabB), B M i it
ACP & fi g 1 (FabF) F1 B M JIF i ACP 5 /1 1
(FabH). FabH #E1L 2.t CoA 514 /R ¥t ACP (1)
iy, UG BRI A BP9, FabB(Swiss-Prot AC:
POA954) Fll FabF (Swiss-Prot AC: POAA16)4i & A
CIRENE ACP L IR ACP, 58 HUIR IR AE 1) 42 fie-),
76 K FT %t FabB F1 FabF #5 L A7 48 1K 4 i F
JIEWE ACP fIfE )7, {HJE FabB & K AT i & A
WA IR RR (1 O 2 —, BH¥%Z 5 ARG
ACP MK BB, P2 AR -9- 754 IR lE ACPB79,
1Ml FabF L RERE L -9- 1 /< 45 JIg 1 ACP ZE fifi 24 It
-11- 1 )\ IR ACP, AZ HAMEFIREL ACP 11
M O K, fabB AN fabF 2 > FE DR AR AT ] —
ANRAEGAR K b ER¥ fig 56 L RN G 7 IR )
R, AH fab B 55 R R AR 53 36 1K W TR AN T A i
TR FRIRBEA T IEAR ,  SEARMRAN fig AR A AE N I R
G FREE b, 1 fabF 93728 B A RIKEE, fabB Al
fab F I RUGEAR 72 BUE [,

B T AN R A FE R AL A0 (R 5 R R

20 BT T 10T 1R 15 AR A7 AR 2 AR, — RO i3
FabB [ Y5 £& FANAFAE T2 JE B ] (Proteobacteria) 1Y)
o My RHE, i FabF [ [R] U5 8 (1 E17E 40 1 3
T A7 AR, 36 fi KB ) 4 i DR AP 41 L D5 58
B, R YR P T o, 3 ER B (Enterococcus
faecalis) F. 45 2 A~ FabF [ [f] J5 & 1 : FabFl
(Swiss-Prot AC:Q820V4) #I FabF2 (Swiss-Prot AC:
Q820T4), {H¥AT FabB [RY5 a1, X R W] FE )k
W AR A B L T fe 5 KA A 258, Aty
WA

AW A HANK AT B fabB N fabF 5A%
B, RILFEWER A FabF1 BAT KA 14 FabB (175
P, A RO -9- /MR ME ACP, A& AU T 17 R
B R KBRS 2 —; 1ff FabF2 5 KJW AT B 1) FabF
FAL,  REHFM -9- 7540 5 Bt ACP e 4k Je it -11-
+ J\B AR REBE ACP,  H H AT {K /K °F FabB [
.
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FEHE. EBFIKE (Enterococcus faecalis) B EIFSEL ACP & AEE I BiREBQINEEN T . 845 .

1 PRSI

1.1 ##

L1 BEAR ORIFN BT IR 38, AW 5T FH 40 B R A
FUTORL L2 1. LB FE 5 3% KW AF w1 1) 3 & 85 9%
HE, RB AR Al T 1D R A5 18 9 7% BT AR 1) 35 7 Ak U,
HE/K CTERE 20% i R i, I F &L 5L 41 pH

Zp . 75 RB KI5 3 bl /8 11 e 2808 0 vk B 2
0.1%. PrAERMAAKREL T : 100 mg/L 2% 5 77
#, 30mg/L R, L- FTHAAHE 10%, 758
B 0.01%, 1 mmol/L IPTG.

112 XA BREIVENDIEE . T4 BN, &N E

Table 1 The strains and plasmids used in this work

Strain or plasmid

Relevant genotype or characteristics

Source or reference

E. coli Strains

DHS5a lacZAM15/A(lac ZY A-argF)U169recA lendA 1 hsdR17

TW275 fabBI5(Ts)fabF:: kan

Laboratory collection
[10]

MG1655 Laboratory collection
CY244 JabB15(Ts) fab FF [10]
CY242 fabB15(Ts) [10]
K1060 fabB5 [10]
MRS52 fabF:: kan [10]
HWI K1060 (pHW2), Km', Cm", fabBS5 fabF:: kan [10]
HW4 Transductant of K1060 (p HW 13) with phage P1 This work
grown on MR52, Km', Amp"
HW6 HWI1(pHW14), Km', Amp’,Cm" This work
Plasmids
pBAD24 Amp’, expression vector Laboratory collection
pCR2.1TOPO Km’, Amp", cloning vector Invitrogen
pHWI11 Amp’, Km*, fabF1 of E. faecalis in pCR2.1TOPO This work
pHW2 Cmy', H.influenzae fabB in pHSG576 [10]
pHWI12 Amp’, Km*, fab F2 of E. faecalis in pCR2.1TOPO This work
pHWI13 Amp', fabF1 from pHW11 cut with BspH | and Pst | and This work
ligated between the Nco | and Pst | sites of pBAD24
pHW14 Amp', fab F2 from pHW12 constructed as pHW13 This work

%, FIFE %, IPTG. Marker DL2000 253474, IR
(R 77 B0 [ K34 TaKaRa A #);  [2-ClN IR
PATEE CoA(203.5x10" Bg/mol) F1[1-4C] Z 2 41 (192 x
10" Bg/mol) 4 Hl American Radiolabeled Chemicals
ONE] s YRR FNYR I TR 25 (Cerulenin) %54 H Sigma 2
Al At AR A4 B i Sangon A 7.
1.2 FR{HEFIELE DNA HAKR

PLZ 7 BR T V583 & DNA Ak, PCR i
JfabF1 R fabF2 F2 K. fabF1 8451 4): 5" AAAC-
TCGGAGGTACATCATGAAAAGAGTGGTC Al 5'
CATAATTTCTGCTGCAGTCATT, fabl2 3§~ 1 5]
¥ 5" CGAAAGGAGTCAAAATCATGAATCGAGT-
AGTA F1 5'TCTAACTGCAGGTTAATCCTC. ik
2 0051y R G A EEACEE 5 TN R PR a1 1 Al 1) 47
R BATTAE BspH T Al Pt 1. K% L PCR 4

B, FrfS PCR P=MI4e 1%E IR B BE I F v, K
H 8 Be a4l f5 v % 31 48044 50k pCR2.1TOPO
b, BB FR pHW1 (fab F1) 1 pHW 12 (fab F2). ]
€ 2 TR SO DNA BT, e silE DNA
Jr B HERAYE. H BspH T F0 Pse 1 B Y1)50R pHW 1 1
A pHWI12, [ 2640 7 B 11 fab F1 I fab 2 JE
K. JH Neo 1 F1 Pst 1 B V1244 pBAD24, ¥4 fabF1
Al fabF2 55 A b [ 21 3% /& pBAD24, 15 2| 5T fi
pHW 13(fab F1)F1 pHW 14(fab F2).

A S BT R T I DNA #:4, £055 DNA [l
Ui R B, &8z B SE TS OCER[15].
1.3 #l& AR EY

FLH Heath £ Rock [ 1) 77 ¥4 il £ I 17 1R 5
oA M FE . ] Bradford J79%, LUZEIALTE 1185
bRiE, i R AR . BRI A AE-80°C UKAG
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& H.
1.4 {RSMBERRER S R4 #7

PAGIE TR & 1oy BT 2 BESCHR[17,18]. RO A4
ZARL 40 wl, P 0.1 mol/L WA 22 1A,
pH 7.0, 0.1 mmol/L B-5fik Z %, 100 pmol/L it
CoA, 0.175 mmol/L NADH, 0.149 mmol/L
NADPH, 54 pmol/L ACP il 30 pg JC 41 fu $2 5L 4.
W T B IR B % (Cerulenin), 24K LN
1 mmol/L, FF¥4 Jx N R & ¥ 4E % FICE 5 min,
4| FabB A FabF 3% 7:. I 45 wmol/L [2-4C]
R HLEE CoA(210.9x10' Bg/mol) JT4fi [ . 37°C
PRI 10 min, BN E T UKG, 2l V. %
N5 EREGEMBOR G, N2 15% 1 AR AR 1 1 2
VA0 I B B e A (5 2.5 mol/L JR 2%), 4°C Hi ¥k
3h. )G, KEMBRIE T, JFEL.
1.5 RERAERZE RN 2 4R

AR B AR KK A R F2 R 7E 10 ml RB #5595
W, fEREE IR N IR . B TRAR. AE =
I RB B9800k 3 k. 2 JE I 6 ml & 4) 7 %
(RN 2 0 DI ETFEAR, 30CH:% 1h, H
FHPEmE . B0 LBy, & REEHP A 2 ml
T KR 2 ml &4, REHA, B, 7 L.
IINEEARR 2 mol/L KC, JR&H5), B, 3
I, IMANEABINICEAK, REWA, B, 7
. R EA VUL E KT, B ANEILR T
VERE R R AR ST/ RRECARRILE N 12 2) M
W, MORIE A 5 3 A 5 TS (CID ES-MS) 23 Ao, 3
RS S AT B PR G 17 T R FH 9 J 2 2 A o0,

2 HBR55R

2.1 ZEPFIKE fabF1 0 fabF2 RRER B4 X%
HERTH

H T RIS SH ER T fab F1 D fab F2 B TIRE,
JURL pHW13 Fll pHW 14 $46 K I AF B fab B 5 X5
ARk K1060 il FE USRI AL RE CY242. 75 5 A i 47
fEBE Y RB 35750 BRI AR, 4R s,
pHWI13 figfili K1060 71 A hisi B2 1) RB 1 772 3L F 4k
SRR, MR RIAAT B CY242 7EAEVF AT AR K
FE(@42C) T, AKAEABMMEER RB B 774 I,
UL fabF1 HANT fabB 537, 1] pHW14 ANAETKE
CY242(42°C)TEA G IR s R 5 FAR K, e
K1060 A KAEAMIMER M RB #5770 b, (HA A
59, 1M0AE 30°CH, fabF2 ANEEAE K1060 £ AN I iz
1) RB #5973 BB, KB FabF2 HAT/4 59 FabB

(T e.

KIGFFE TWC275[fabB (ts) fabF :: kan] BKAE
30 CHAKI, 4 FabB 3k, BEREAT IEH IR
G, WE RB BE 7R3k BREIE W B K. 1F 42 CHY,
FabB fll FabF ¥ JCi% 1, ANGEREATIEH HINRIIRR &
B RIMEAS IR, A Re/E RB #5780k FAEKN,
Rk, fF 42°C I e Al TWC275 L8 AN Iyt 92 1) 15
IRk BRI, KW fabB 13 E H AN, BEAT JWC275
TEW IR MRy F2 3k BA K, R fabF 4310
Ahuom 3k 2 AN TR (pHW 13 F pHW 14) 5646k
JAF R IWC275, {EE A FIRATRE I RB #5775 |,
R b7 A K. R pHWI3 7EAEVFnT iR~
(42°C)yn A JWC275 BEREAE K AL IS Iyl R 1) RB 17
gtk b, WA KA I ER 1) RB 1770k |,
1M pHW14 X GEAE TWC275 A K AE 7 I B2 1) RB
Bigedk b

gity bk, SZIORM, fabF1 A HANKIAF
fabB FEWH, fabF2 fig H AN K6 fabF ZEE],  [F]
I, FabF2 HAT1#55 FabB Jjfie.
2.2 FEALFRRRERAERLE R 5 4

W RGBT, AT R R
R AT A AR 7. A CID ES-MS Jit i
ST T K1060 AN R FURL AL 7 [ TG i BR 4 i, &5
BRI, K1060 ) pHW 13 FE AL 1 IR #f BE & AN 1L
HURE W78 i HLAS D i 05 1R 1) = 5 K1060 1)
pCYOIHEANT K IAFF B fab B FE D) AL AT (B 1).
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Fig. 1 Fatty acid compositions of E.coli K10650 strains
transformed with plasmids: pHW13, pHW14 or pCY9
[: K1060/pHW13; l: K1060/pHW14;7: K1060/pCY9.

h T RNIE fabFL (WD) e, 3k )t 4% A
pHWI13 J5CRL [ K W FF B fabB 1 fab I (1) X587 14
FE. MR52 & KIGAT B fabF 2 kan 5875 Kk, @it Pl
B i, ¥ fabF o kan 5 N5 pHWI3 (1)
K1060 H, 193] HW4 PR, %5 B2 1577 pHW13
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JEORE ) K KT fabB A1 fabF H XU ASHRE, B fg
FER DRI RB 85773 AR K RUF(EE R AR, 4>
WTAEASTRIELBE ™ % B bk I IR W TR 4L (1 2), Rk
PR -11- )\ B A e B 8 n s e 32 AR AN A
JIE T R ST -9- —+ /N IR 26 B S BR 11 fab F1 11T
RS TN K KT 1 fabB F PRI 9845, FabFl H A
FabB [ IfE.

80|
70|
60
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40t
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10f 7%

0

C14:0 Cle:1 Cl16:0 Cl18:1

Total fatty acid/%
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Fig. 2 Fatty acid compositions of strain HW4
growing at different temperature
[1:30°C; M:37°C; %: 42°C.

MET AT ELE R, AR K1060 [ pHW14 §;
R REA AR IRITTER,  (FE AR TS 107 R (1)
L K1060(pCY9) A1 K1060(pHW13) 1) /b, 1]
FabF2 & ABAR IR GE )59, A HA K
FabB Ijfg. WA ZIXHE, A CY242(pHW14) WY,
ZAEA BAMBAE IR, &b T m A re4Edy
IEEAK. T UEWX R, {5 42°CH & A
-9,10- W LR IR (A P T B AT IR 4 ¢ K
FF 8 fabB BARAEK) I RB AR 9% CY242(pHW14)
AR, R A [1-4Cl SR A bs i 40 . 8 i 2 2
AT 53 i 4 M ) g 07 R 21 1k (K 3). JE A 45 R W,
CY242(pHW14) ] LL& BRI TR, H2 35
IR LI AR R R /D Bk T WL FabF2 i SE B A
55 FabB FIi% M.

HANEIGR, fabF2 GEHANKIAIT R fabF 58
A, A TR 4R BRI, H pHW14 4k
KIGFFH fabF FEE MR52, FE20#7 T #4615 iy
TR (] 4). 55T REAILL, MRS2(pHW14) g K
FEHBAE T -11- ) \IBRR B &, [N -9- /N0
1% 1) KM B2 B, X 156 W FabF2 AT -9- -+
INIER AL R -11- -+ ) UG R 1) R

1 2 3 4
Sat
AL1CI8:1 -
A9C16:1 b
A4 o

Fig. 3 Thin-layer charomatographic analysis of fatty acid
composition of strain CY242 carrying plasmid pHW14

I: MG1655; 2: CY242/pHW 14+arabinose; 3: CY242/pHW14; 4:

CY242/pBAD24
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Fig. 4 Fatty acid compositions of E.coli MR52 strains
transformed with pHW14
[J: MR52/pBAD24; l: MR52/pHW 14

HW1 J& K18 fabB R fab F 1A 548
B i v AT W I3 UK R (Haemophilus influenzae
Rd) fabB LR ¥ pHW2 JFTRE. L8 Uk W W I3t 2
() FabB AN FLAT ZEAHIT -9- /N4 B8 A ot -11- + )\
IR AE 119, A pHW 14 ¥ 40 1% B 15 31 HW6, L
B HWL 5 HW6 W lg iR AL (&l 5), 45 R %o,
76 HW1 ARG 7 B2 LA -9- /N M1 oh &=,
SRR R -11- 1+ )\, 75 HW6 AL Fl
JEWIR B S 5 HW1 AHIT,  H -9- 75 9 2 1)
BB, M -11- )\ R B . X P R B
1 FabF2 HATRGIT -9- 1 /N IR AL it -11- -+ )\
ISR IRE ST, HA A B- Fil Gt ACP £ Bl 11
(Fab F) 13 7.
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Fig. 5 Fatty acid compositions of HW6 strain transformed
with pHW14
[J: HW1/pBAD24; l: HW6

23 RN RRASBRER & RL 5 #T

HANSER REAL TR R AL TR W, 2%
BRI 1F) FabF1 AT B- MifiGik ACP & %l [ (FabB)
[ 35 1, FabF2 BE A B- M 5 I ACP & f& iy 11
(FabF)[vfi Pk, A1 B- M5 WE ACP & kil 1
(FabB) M35 k. Wi B IXAE, fERAMB N i RE RS
MRIX 2 PR E 1.

i £ B AR JWC275 455 47 AN 7] J5t Ki (pBAD24
pHW13 Fl pHW14)F1 5 4= B #k MG1655 (¥ ]I i IR
G R A M), AR RSN AT IR DT IR &
FSC I N A AR P SR DA s T ot e P Uk 5 R R O (1
6), FEANUN N W B R B, MG1655, JWC275
(pHW13)F1 TWC275(pHW 14) i) 7 411 g I 195 18 [
¥y 68 77 A4 K 4% IR Bt ACP (lane 1. 3. 5). 1 T
JWC275(pBAD24) % A7 K55 B- M G it ACP £ Bk i
(FabB #l FabF)ii5 1, X A7 B- Wi lEEE ACP & i
Il (FabH) i& 1%, PRk s VA A T Bk ACP 2B %
(lane 7), KAENRIE ACP by . Qi o A4k 2
S IDVR R B 2SI, e AEACEE B- MIREE ACP & %
fity(FabB 1 FabF)¥f 1%, P A7 s A4 28 #8 G K A NI
9t ACP f: ffi(lane 2. 4. 6. 8), XA T lt ACP 2
B X SER A5 AR WY, FE M BK T Y FabF1 Al
FabF2 # H A3 K55 B- Wit ACP & v vk, H
TG PR B2 VR A R A

FEAR SN B N A ) R T ACP, 64k o4 IR 1t
s, HEZEN o d k. 4558 58R, JWC275
(PHW13) [ e v 5 MG1655 1 [ v —#f, 45 AN Al
JIG 10 B2 () & B, TWC275 (pHW 14) 19 S . 7 B JF B
POFINE TR At BE G Bk ot 1) AN T R s e (&5
RARA).

B, Tl FIR S R T 2 BRI

FabF1 HA B- gk ACP &kl 1 (FabB)HI3E Pk,
FabF2 B H.47 B- B fEEE ACP & i [ (FabF) (K] 3%
Pk, (HA 5 B- MJIEEE ACP 4 &l I (FabB)f
.

MG JWC275 JWC275 JWC275

1655 (pHW13) (pHW14)(pBAD24)
[ [ | [ [ |
Cerulenin - + - + - + - +

Butyryl-ACP— —_— — ——

Long-chain acyl-ACP— = - @ e

712 3 4 5 6 7 8

Fig. 6 Synthesis of acyl-ACP by strain JWC275 with
plasmids pHW13 or pHW14 in vitro

30’

UG BB TR, eI ER R A,
St 1 7 1R IS 2R I R DR AR v A 2 AN 7),
BRI E P S5 R A e ) 3
JabF2 I fabZ2 RbAFIX— X4k, 85 AN 3 A
K fabl. fabF1 M fabZ1, b fabl (%5577 1)
5 fabF1 F fabZ1 AH M. 153 BR AL b R K
WA fabB 1 fabA [R5 35 R0, [R)95 L5 20 BT 27
FE BRI 1Y) FabF1 5 K AT B 1Y) FabF 2 [1] 1) 24 i
& 7 41— 301l 49.9%, FabF2 5 K #T # (f) FabF
H 46.3%1— 3 PE(E 7). 74, KA FabF Bt
AT IE R A7 5 (Cys 163/His303/His340) 2207 % figy
R B () FabFl F1 FabF2 ' 1 £ 7F (Cysl62/
His301/His339), Ff H. /<8 FabF1 Al FabF2 73 'k
A7 s AT R 2 R 7 41 5 K AT B FabF = FE [R5
KA B A4, FabF1 fil FabF2 Niz E AT B Bl fig
% ACP 5 Rl I (FabF) [y v, SR, 4P T AR 5K
KRS TS5 EIRAFML R, fabF1 3
PR B8 T K W AT 1R fabB 5872, Af KW AT 1 fabB
fabF RUGEARE T A AR ARSI 1D R 41 73 73 B %
B, FabFl Z 5 AMIFIIRITIRR I G 1,  BEAE G Fint
9- T NHEIR, H FabF1 SEAH I -9- /< I R hy It
- NG BRI RE D) B2, X SRR R B- I T Ik
ACP & 1§ 1 (FabB)[W4F1IE, fabF2 fig B AN K AT
fabF 537, HATRER P AR -9- 17N I 4 it
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-1 U R I RE ), (H 5 SR R B- A T It
ACP 5 Hifilg 1T (FabF) MRF iEAN A, e FAT 1l 98 1)

EF0282

Jabl

EF2886 EF2885 EF2884EF2883 EF2882 EF2881  EF2880

S|

> B >
fabT  fabH — acp fabK  fabD  fabG

EF0283

fabFl

B_

P IRIE ACP 45 Bl 1 (FabB)idi k.

EF0284

fabN

fabF2

EF2879 EF2878 EF2877 EF2876 EF2875

accB  fabZ accC accD accA

Fig. 7 The E. faecalis fatty acid biosynthetic gene clusters

RockZ524[ KLk 5 Wl FabF 7] g HLAT 2 I -9-
T NIRRT, AR i TR i o ARk
fabF FER G R4 s aee, B A— B RS 2 HE
UEE. ZEMER TR 1K) FabF1 Al FabF2 #BHA5 & i -9-
FNIEBRIOEE 1, A Rock (IS AR AL T B 32 1931F
Wi, I HAE T A FabB A BEIE AR i 15 1
B OB ] =4 3- I - 2347 T5E ACP IR A,

Bugt B8 € [F linois K2 Cronan Z L1 K
B S AR B AR RN 25 17 B B 11 52 DNA.

Z £ X M

1 Heath R J, White S W, Rock C O. Lipid biosynthesis as a target for
antibacterial agents. Prog Lipid Res, 2001, 40 (6): 467~497

2 Rock C O, Jackowski S. Forty years of bacterial fatty acid synthesis.
Biochem Biophys Res Commun, 2002, 292 (5): 1155~1166

3 Rock C O, Cronan J E. Escherichia coli as a model for the regulation
of dissociable (type 1I) fatty acid biosynthesis. Biochim Biophys
Acta, 1996, 1302 (1): 1~16

4 Marrakchi H, Zhang Y M, Rock C O. Mechanistic diversity and
regulation of type Il fatty acid synthesis. Biochem Soc Trans, 2002,
30 (6): 1050~1055

5 Campbell J] W, Cronan J E. Bacterial fatty acid biosynthesis: targets
for antibacterial drug discovery. Annu Rev Microbiol, 2001, 55:
305~332

6 Heath R J,
protein synthase Il (FabH)
Escherichia coli. J Biol Chem, 1996, 271 (18): 10996~11000

7 LuYJ, Zhang Y M, Rock C O.Product diversity and regulation of
type Il fatty acid synthases. Biochem Cell Biol, 2004, 82 (1): 145~
155

8 de Mendoza D, Ulrich A K, Cronan J E. Thermal regulation of

membrane fluidity in Escherichia coli. Effects of overproduction of

Rock C O. Inhibition of beta-ketoacyl-acyl carrier

by acyl-acyl carrier protein in

beta-ketoacyl-acyl carrier protein synthase [ . J Biol Chem, 1983,

19

258 (4): 2098~2101
Garwin J L, Klages A L, Cronan J E. Beta-ketoacyl-acyl carrier
protein synthase Il of Escherichia coli. Evidence for function in the
thermal regulation of fatty acid synthesis. J Biol Chem, 1980, 255
(8):3263~3265

Wang H, Cronan J E. Haemophilus influenzae Rd lacks a
stringently conserved fatty acid biosynthetic enzyme and thermal
control of membrane lipid composition. J Bacteriol, 2003, 185 (16):
4930~4937

Ulrich A K, de Mendoza D, Garwin J L, et al. Genetic and
biochemical analyses of Escherichia coli mutants altered in the
temperature-dependent regulation of membrane lipid composition.
J Bacteriol, 1983, 154 (1): 221~230

Marrakchi H, Choi K H, Rock C O. A new mechanism for anaerobic
unsaturated fatty acid formation in Streptococcus pneumoniae. J
Biol Chem, 2002, 277 (47): 44809~44816

Hoang T T, Schweizer H P. Fatty acid biosynthesis in Pseudomonas
aeruginosa: cloning and characterization of the fabAB operon
encoding beta-hydroxyacyl-acyl carrier protein dehydratase (FabA)
and beta-ketoacyl-acyl carrier protein synthase [ (FabB).
J Bacteriol, 1997, 179 (17): 5326~5332

Paulsen I T, Banerjei L, Myers G S, et al. Role of mobile DNA in
the evolution of vancomycin-resistant Enterococcus faecalis.
Science, 2003, 299 (5615): 2071~2074

Sambrook J, David W R. Molecular Cloning: A Laboratory Manual.
New York: Cold Spring Harbor Laboratory Press, 2001

Heath R J, Rock C O. Regulation of fatty acid elongation and
initiation by acyl-acyl carrier protein in Escherichia coli. J Biol
Chem, 1996, 271 (4): 1833~1836

Lai C Y, Cronan J E.

beta-ketoacyl-acyl carrier protein reductase (fabG) mutants of

Isolation and characterization of
Escherichia coli and Salmonella enterica serovar typhimurium. J
Bacteriol, 2004, 186 (6): 1869~1878

Wang H, Cronan J E. Only one of the two annotated Lactococcus
lactis fabG genes encodes a functional beta-ketoacyl-acyl carrier
protein reductase. Biochemistry, 2004, 43 (37): 11782~11789
Gelmann E P, Cronan J E. Mutant of Escherichia coli deficient in the



850 - S FESE IR THR

Prog. Biochem. Biophys.

2007; 34 (8)

20

synthesis of cis-vaccenic acid. J Bacteriol, 1972, 112 (1): 381~387
Davies C, Heath R J, White S W, et al. The 1.8 A crystal structure
and active-site architecture of beta-ketoacyl-acyl carrier protein
synthase Ill (FabH) from Escherichia coli. Structure Fold Des, 2000,
8(2): 185~195

23 Huang W, Jia J, Edwards P, e al. Crystal structure of

beta-ketoacyl-acyl carrier protein synthase Il from E.coli reveals the
molecular architecture of condensing enzymes. Embo J, 1998, 17
(5): 1183~1191.

24 Moche M, Dehesh K, Edwards P, et al. The crystal structure of

21 Olsen J G, Kadziola A, von Wettstein-Knowles P, et al. The X-ray beta-ketoacyl-acyl carrier protein synthase Il from Synechocystis
crystal structure of beta-ketoacyl [acyl carrier protein] synthase | . sp. at 1.54 A resolution and its relationship to other condensing
FEBS Lett, 1999, 460 (1): 46~52. enzymes. ] Mol Biol, 2001, 305 (3): 491~503.

22 Moche M, Schneider G, Edwards P, et al. Structure of the complex 25 Subrahmanyam S, Cronan J E. Overproduction of a functional fatty

between the antibiotic cerulenin and its target, beta-ketoacyl-acyl
carrier protein synthase. J Biol Chem, 1999, 274 (10): 6031~6034

acid biosynthetic enzyme blocks fatty acid synthesis in Escherichia
coli. J Bacteriol, 1998, 180 (17): 4596~4602

Characterization of 3-Ketoacyl-acyl Carrier Protein Synthase II
Homologues in Enterococcus faecalis®

WANG Yu-Qi”, SUN Yi-Rong™, CHEN Yi-Cai, WANG Hai-Hong™
(College of Life Science, South China Agricultural University, Guangzhou 510642, China)

Abstract FabB (B- ketoacyl-acyl carrier protein synthase [ ) and FabF(B- ketoacyl-acyl carrier protein synthase
Il') are two key enzymes of fatty acid biosynthesis in E.coli. The Gram-positive pathogenic bacterium Enterococcus
Jaecalis has a fatty acid composition very similar to that of E.coli. Bioinformatic analysis reveals that though
E. faecalis has two fabF homologues, there is no recognizable fabB homologue in the genome of E. faecalis. Two
Jfab F homologues (fabF1 and fabF2) were amplified by using E. faecalis V583 genomitic DNA as template, and
two plasmids, pHW13 (fabF1) and pHW14 (fab F2), were constructed. The results of experiments in vivo and in
vitro have shown that fabF1 gene could complement E. coli fabB mutation and FabF1 possessed [3- ketoacyl-acyl
carrier protein synthase I (FabB) activity, while fabF2 gene could complement E. coli fabF mutation and FabF2
had B- ketoacyl-acyl carrier protein synthase II (FabF) activity. Meanwhile the data also shown that FabF2
possessed partial function of B-ketoacyl-acyl carrier protein synthase [ (FabB), and it could make E. coli fabB
mutation synthesized low amount of unsaturated fatty acid. From these data it is clear that FabF species enzymes

could have activity of B- ketoacyl-acyl carrier protein synthase I (FabB).
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