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acetobutylicium)"" ] FabF [F]35 & [ A B AT 2
K HF 1 FabB H1 FabF (XX IfE. il IR G
B, L ECR MEAH R H RAELE FabF [FYR T B
K HF 1 FabB F1 FabF XUE D fe (ML %, i F
T /K I B (Ralstonia solanacearum) ™ A7 7E 4 /> FabF
[F] )5 & 1 RsFabF1. RsFabF2. RsFabF3. RsFabF4
A1 A FabB [1[7] J 5 [1 RsFabB, I RsFabF1
e HLAT K% 3- Wi SE M1t ACP 4 Bl FabB I FabF
PEYE, SRR K KB NR TR & R b 73 3 a0,
MNETA BT o] DL X S8 20 1R T 107 R 5 Jsd it 7
1 FabF [R5 & (1 24 [R] I A& 4 3- i i 1t ACP 5 Bk
fitf 11 (FabF) A1 3- fii A5 Mt ACP & B 1 (FabB) XL
g, AKX B R A H WAL ? AR L.
M T AR ORHEN, AR T HA R
(125 22 PGB PR 4R 81 G 5 2 FLRT 81 (Bacillus subtilis)
DL K B P 4l o R 46 A5 AR I8 B (Sinorhizobium
meliloti)~ B HLINE (Vibrio cholera) RV SxA p ifd p
(Pseudomonas aeruginosa) W50 %, FIH Kt
W3- WL IRt ACP 1l [T (EcFabF) & 1741,
RIS LT IX 4 N AR R 4L, S5 5RRILT 545

FabF & AR BLPE 82 v 10 R 38 R, 20 il iy %4 A
BsfabF~ SmfabF+ VcfabF PafabFI F PafabF2, 5
EcFabF 1 [ AH L P 43 il ik 2] 56.3%  50.2% -
74.7%~ 66.2%K1 46.9%, H.#HA K4 3- fil 5y
Wt ACP 4 BRI Cys-His-His 35 P10 ASHF
FETLRE TIX 5 4 3- Wil lE ACP A MR K, KA
RSN IE PERT I ARG AL BN SR TR AL o)
SRR BT T AR BRI R 5 AR iR Dl g
ARG QT

1 M5

1.1 ##y
111 AR, FURCRIEE IR AL
AHIEFUAE ) K W AF B B AR A7 DHS o BL21
(DE3). CL281., CY242(fabB(ts))" F CY244(fabB
(ts)fabF) 1. Al FH 10 KL 2K 4K A7 pMDI19-T,
pBAD24MBIAI pET28(b), FHoAh 24k K F ik iik:
(AT AR R (AR R WL R 30),  FL AR 40 187 B PR T
W2 1. LB FAERE 72 K A i i) = & R g ik
RB 1E Ay ks 0 I 5 R 45 18 5 738 TR AR TR 35 77 04, 3t

Table 1 The strains and plasmids used in this work

Strains/Plasmid

Relevant genotype or characteristics

Sources or reference

E. coli Strains

DH5a @80d lacZAM15 endAlrecAlhsdR17(rK-, mK")
Topl0

BL21(DE3) ompT hsdS B (rB' mB’) (DE3)

CL28 E. coli fabF Km"

CY242 fabB(ts)

CY244 fabB(ts)fabF

Plasmids

pMDI19-T TA cloning vector, Amp"

pBAD24m Expression vector, Amp"

pET28b Expression vector, Km"

pT1 fabF of B. subtilis in pMD19-T, Amp"®

pT2 fabF of S. meliloti inpMD19-T, Amp®

pT3 fabF of V. cholerain pMD19-T, Amp*

pT4 JfabF1 of P. aeruginosa in pMD19-T, Amp*
pTS JabF2 of P. aeruginosa in pMD19-T, Amp*
pM1 fabF of B. subtilis in pPBAD24m, Amp"
pM2 fabF of S. meliloti in pPBAD24m, Amp'
pM3 JfabF of V. cholera in pPBAD24m, Amp"
pM4 JabFI of P. aeruginosa in pBAD24m, Amp’
pM5 JabF2 of P. aeruginosa in pBAD24m, Amp’
pBl1 fabF of B. subtilis in pET28b, Km"

pB2 fabF of S. meliloti in pET28b, Km'

pB3 fabF of V. cholerain pET28b, Km'

pB4 fabF1 of P. aeruginosa in pET28b, Km"

pBS fabF2 of P. aeruginosa in pET28b, Km"

merA A(mrrhsdRMSmerBC) ¢80d lacZAM15 AlacX74 recAl araD139 A(ara-leu)7697

Laboratory collection
Laboratory collection
Laboratory collection
[13]
(14]
[15]

Takara

(3]
Laboratory collection
This work
This work
This work
This work
This work
This work
This work
This work
This work
This work
This work
This work
This work
This work
This work
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1% (Ole) H] TG 7K ZBEHC 1 20% W e i, 3 &
BRI pH P PE. 78 RB 3537 55 b 8 1 e &0
TR S 2 0.1%. 4 IR R0 A 25 10 A8 FH oA 5
Wk: 100 mg/L 2 N H &%, 30mg/L RIFE =,
0.02% L- [l $37{F1 ¥ (Ara), 1 mmol/L A3 -B-D- fif
ARILLAE - FLBE £ (IPTG).
1.1.2 5

FRAEITEN VIR . T4 &M Tag. pfu DNA 2
4. Marker DL2000. Al 1 BTAA50 . T- 2
P vE e TR EURT DNA Bt ] e 25458 71 o 44 )
H K% TaKaRa A #); 20N %7 % (Amp). RIE%;
2. A& EERIE . N, N- M SO 4 B
T R AR IR BN (SDS) . % BT G-250 SE I H
JERt b B AT PTG i R A5 Floi 17 1R 5 ik 77
I H Sigma /A ; PCR ¥ 34514 S 4% 152 b L ihF
Sangon A H A s [1-4Cl LR H7(1.92x10" Bg/mol)
) H American Radiolabeled Chemicals 2\ &) ; K [
Ry BB BEIERE IS OXOID Jii e il 71
FLAARFAVRN 24 530 0 [ = 3 b 4.
1.2 E4H DNA #HAR

AHEFCHTAE 1 PCR 514 W3 2, 43 5l LA A
AR AR AR A L LR R 2
T AL 2] DNA h iR, AT pfu DNA &
fitf, PCR 4" 34 BsfabFv SmfabF. VcfabF PafabFI
Hl PafabF2 3£ 18 . A1 PCR 34 724, £ Taq
DNA & Mg i1k R n 2 5, 20wl iE#%

Table 2 Sequences of the PCR primers used in this work

Primer name Primer sequence (5' to 3")

T7 terminator GCTAGTTATTGCTCAGCGGTG
TAATACGACTCACTATAGGGG

pBAD forward CGCAACTCTCTACTGTITTCTC

pBAD reverse GCTGAAAATCTTCTCTCATCC

M13 forward CGCCAGGGTTTTCCCAGTCACGAC

M13 reverse GAGCGGATAACAATTTCACACAGG

BsfabF Nde I ~ GAGGTGCACACCATATGACTAAAAAAAGAG
BsfabF Hindll CATGAAGCTTATCCCATGATGCTGAAGATG
SmfabF Nde | TCACGCATATGAGACGTGTCGTTATCAC
SmfabF Hindll TATGAAGCTTATGCAGATCGGAAGATGTG
VefabF Nde | ~ GAATATTCATATGTCCAAGCGTC

VefabF Hindll CACTAAGCTTACGCCGTTGACCATTGACC
PafabF1 Nde ]| ACTGTCATATGTCGCGTAGACGCGTCGTCAT
PafabF1 Hindll TAGTAAGCTTTCAGTCGGCGAACCTGCGGAAC
PafabF2 Nde | ACGTAGCATATGAGCAAACGTATCGTCGTCA
PafabF2 Hindll. TATGAAGCTTCTACACCCAGCGCCGGAACAAC

T7 promoter

pMDI19-T #i4k, 40 K % DHSa, i i 1
PEVEFE, DNA JPAIIIE S UE T 8044 B 1) 3
FP3, 325k pT1(BsfabF), pT2(SmfabF), pT3
(VefabF), pT4 (PafabFI) 1 pT5 (PafabF2). Al
Nde 1 F1 Hind I 73 578 4K pT1. pT2. pT3. pT4 Fi
pT5, [l U1 #) 3t 43 ) v % 31 2 /& pBAD24M
b, B3 K& B AL pMI. pM2. pM3. pM4 FlI
pM5. FIRLII NS, Nde T F1 Hind I 53 5174 44
pTl. pT2. pT3. pT4 1 pT5, [AIcHEY] ™43t
5l 5 B % pET28 (b) I 75 2 3% 15 8 & pBl. pB2.
pB3. pB4 #l pBS5.
1.3 FabFs ERFRE5HEAK

¥ 23k #4E FkL pBl. pB2. pB3. pB4 il
pB5 73 WAL K i #T E BL21(DE3) )5, FabFs 25 [
(1) 2 IR FN 3y B Al A0 2 OCHR[ 11, 16]3E4T. [N 2
HESCRR[L7I T3, 43 o3 B 4l R AT a7 3- MR

Bt ACP & Hif 1T (FabD). 3- il lG Tk ACP i Jii /il

(FabG). 3- ¥ IL ML ACP it /K 5 K i (FabA). 1y
ICOR B s Mt ACP & 1% i (AasS) F1 K i A1 B
holo-ACP & [1, Jf HARSMG % T A — R H.15E ACP
(Mal-ACP). ¥JI5lE ACP. [ -2- Z$J Tk ACP.
1.4 FabFs {&5PI 8846

PR HM K U FabFs J2& 15 HL A7 K BE 3- Wil 56 15
ACP & B (135 P 2 I SCik[16].  HARMMOZEan T -
SARRL 50 wl, HeA1 47 0.1 mol/L Tris-HCI(pH 8.0);
50 pmol/L NADPH; 50 pwmol/L NADH; 50 pmol/L
Mal-ACP; 50 wmol/L % JIilt ACP; KAt i Jlig 1y
% 45 i : FabG Fll FabA % 0.1 wg. N AER N
0.1 pg 2EA ) FabF 5 H (2K i A1 18 EcFabB) J&
TFEAHIE, 37°C fR3E 1 h. 43 B 2 AR BE ACP Al
R - 2- BN ACP AE R0 i, A0 23 B Ik S 4
17.5%, HAEH 3 mol/L bR FE I AEARPE B (1 ke i
HLVKEEAT 2347
1.5 BEBAER4AR AR 5 M E

B R LT ) pBAD24M R 5 H AMNEAK: pMI.
pM2. pM3. pM4. pMS5 fil pBAD24M 75 %543 il 4%
WA KA fabF 5878 1K CL28. 3Bt Ara 52
FORIRIE, 3 & AR I BEIRD, @ik GC-MS 4>
AT HR 05 PR 2L % 4
1.6 FRREEEIN

B R AT ) pBAD24M R 5 H NS A pMI.
pM2. pM3. pM4. pMS5 fil pPBAD24M 75 %543 il 4%
2 KA B fabB W6 UK SR A KR CY242 1,
WA T LB #5385 B (7 Amp), 30°C i E IR
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R, TRk T, KA1 R 2 HAE RB
FrFRAE B8 Amp) IF44 T ZEAN b R A L- Bl Af
Wi, JFT 30°C F 42°C BrgRid i, M4 B AE KA
B, FATRIHAMNEE.

AR 35 AL B R K A BRI RO SR AR B
CY244 7% [F CY242, % pMl1. pM2. pM3.
pM4. pMS5 Fl pBAD24M 758 53l #5410 CY244 1,
WA T LB #5985 B(7% Amp), 30T #E 5%
R, TRk T, KA T o R 2 AR RB
FgRdk (& Amp. R AT L- BT HACTRE), JF T
30°C F42°C 7R . T CY244 HARR LA
FsEE, R FORM I AE KR IIAI . WAt
FUR MR R I, ¥ BB B AN CY244 1%
FIME, WA ERFRE] A 22 0.8 )5, BB
PR 107 fi5. 102 4% 107 £i5, AR5 S wl 7€ RB
BigRdk B (& Amp. SR AT L- Bl 57 AP AR B 5%,
BT A KR T ANE E
1.7 BERAERAREREN

W Lok ag AL B AN AT R R AT R AT AE 5 ml
LB £ 38, 30°C 4AF R IR A R 200 pl
R FRWE 5 ml RB K7 Rk, 30°C 4&F FH %
4h, WRKTFES Aw 2 0.6; 42CH 37 2 h il
20% L- BT A 5l F[1-4C R4 5wl gksiss
7% 2~3h; 4000 r/min 25> 10 min % B, R
F NaOH FHWE / £51 FFRE (1) J7 V2 4l 4 %% BT Ak 110 19
JIEOY: R R 2H R P 2 2 AT, R g R 4¢
RS R A7 119,

trans-2-C10 . 1-ACP- -—

2024 QR

14.4~

2 FERESH
2.1 FabF BEiREBMERRFTESLFIRINIDEE

iy

HARAMIFST 5 A FabF [FYE 8 F1ThAE, A
W 4 5L B BsfabFs SmfabF< VcfabFs  PafabFI-
PafabF2 55 K, SR )5 % Jit ki pT1 (BsfabF), pT2
(SmfabF), pT3 (VcfabF), pT4 (PafabFI) F1 pT5
(Pafab F2) V- 4%45 (1) fab F 35543 53] 5 B 51 pET28(b)
ki b, KT BeAE KA R BL21(DE3) B RE
2K AR pB1. pB2. pB3. pB4. pB5. il
A KA BL21(DE3) B #E, 11 37°C #EATH H
JRiik, S99 E7R FabFs 76 BL21(DE3) Bkt 1 AE
rsigeik, H AR AR AR (S R A A).
MR IX—45 5, K Ni-NTA BigREE /20, 4>
il 7y B A4 T N Sl & 49 His-tag b1%5 (1) BsFabF.
SmFabF. VcFabF. PaFabF1 fl PaFabF2 & 1. £
x4l 4k 1Y) FabFs £ 175 15% 1] SDS 5 A 45 19 fi
B Bl v — 45 (I 1a), 20 94 44.0. 44.2.
432, 43.5 F143.5 ku. HHENIK FabF & H 1K/
FARF, R A AT

T e iR alifk ¥y FabFs 2 1 2 15 B KA
3- WKL ARE ACP & g v, RS 5 H K A i
TR A AR 2R, WL BT & o™= SR B A Atk 1
FabFs 71 [ 1 GE it s B (1l Dy e 044 & A
FHRME ACP FITA 2 5 1% ACP ARY), A UK
W2 2 MRIETI0 3- B AREE ACP, %7 =#7E 3- B

()
I 2 3 4 5 6 7 8

Holo-ACP—~ = - L -

C8-ACP— B o e i -

W ———

Fig. 1 Purification of FabFs and Enzymatic characterization of FabFs in fatty acid biosynthesis

(a) Purification of FabFs. /: Protein marker; 2: BsFabF; 3: SmFabF; 4: VcFabF; 5: PaFabF1; 6: PaFabF2. (b) Assay of FabFs KAS activities in vitro.
Fatty acid biosynthesis was reconstructed by the sequential addition of each purified enzyme to a reaction mixture containing Tris-HCl, NADH,
Mal-ACP and octanoyl-ACP. The octanoyl-ACP was elongated an acetate unit with malonyl-ACP by 3-ketoacyl-ACP synthase (EcFabB or FabFs), and
then the condensation product, 3-keto-cis-5-decenoyl-ACP, was reduced by FabG to 3-hydroxyacyl-ACP. The resulting product is dehydrated by FabA
to form enoyl-ACP. 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 positions of octanoyl-ACP and ¢rans-2-decanoyl-ACP on gel are shown. /: The
standard octanoyl-ACP; 2: EcFabB; 3~ 7: BsFabF, SmFabF, VcFabF, PaFabF1 and PaFabF2, respectively; 8: Octanoyl-ACP without EcFabB or FabFs.
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Gt ACP ik ) B (FabG), 3- ¥ JREE ACP i /K K
(FabA) 1T a2k e -2- 2848k ACP, T iR
it ACP Rl J -2- 844t ACP (M B AN, (EAEAR
PR B 1 TRE R F VKIS R AL S 2 AN [W) 17 2 AN [ 11
Zalr. AR 1b JioR, {574 EcFabG il EcFabA
(f [ itk Z& i, BT EcFabB HATSE(HINAE, JEY
F G ACP(C8:0-ACP) # ZEfi 2 Nk I 1, TE K
X -2- 244 ACP(YKIE 2). fEVKIE 3~ 7 4 &V
A Z PRI T 446 FabF J5 A T S IkiE 2 —5K
[F1 25, B BsfabF SmfabF~ VcfabF PafabFI F1
PafabF2 5 ALK 9wt 17 B (1 7= W 34 fig B C8-ACP
N 1R 0 E ACP 4 & T8 28 IIG 1 ACP, s it
FabG 14 J5U R FabA I 7K e 42 ids e I R -2- 234
Tk ACP, 2 21| 7 A 0 A g iy R 1 ]
2.2 fabF [E]5 & B & 1% B &I 3 #k B9 BS AR ER 4B A
DI

H T AER NI IEIX 5 /> FabF [ 1 21 3-
Wi FE e ACP 45 Bl I (035 M, AHFT0R 5 AN [FYE
FER43 9 e B 21 pBAD24M HANE AR, R FHAL R
KIGATFHEI fabF 58745Kk CL28. 38 it HEHCE AR
S0 07 1R I LA GC-MS 52 A2 #r 2 g 17 1R
QLR 5. A ATEs SRR 3 fror, 5% I B B
CL28 (pBAD24M) #f L& CL28/pM2. CL28/pM3.
CL28/pM4 Fl1 CL28/pMS5 & A% = (1) ANV A i 15 1R

C16 : 1 fdy B IR I LL B 34045 BT R %, i AN I
MR C18 1 Ty bl sde s 7, Hrp W B
#& CL28/pM2(Smfab F)F1 CL28/pM5 (PafabF2), C16
SRR TR 1 LA ER OGS R 19.94% 43 )R [
F] 3.08%H1 5.06%; C18 & 1 T 5 1y B A5 o xif e i)
2.85% %> 4L = F 16.80% 1 17.78%. ik WF 5T 4%
RARW SmfabF T Pafab F2 w05 148 (1 BAT 3- Fi g
W ACP 5 Bl I IS PE, SRBUKIAAT 1R EcFabF fig
FEAEANR IR -9- 175 IR R ZE A A ot -11- )\
W52, T VefabF F1 PafabFI1 9 05 1 [R]85 85 (1 76 1tk
SEAR S N TR AR ARG, IR -11- )\ R BT
R BB R R RS 3G I, 3= B AN LRI I 17 R AT
M -9- FNImIR. WK 4P ERATT LAt
CL28/pM1 B AEAH LEXT L C16 0 1 s g i R 1
O AR R T, AR TR D R A DUAS 2105 -11-
T )URIR, XU WAL B ZE FR AT 1T Bsfab F 5 DX 20 %
(1) 3- MR ACP & A2 Cl6: 1 2] C18: 1
IREAH , HA 5 KW FF B EcFabF A [A] [ 2% 45
PE, X 0] BEERA R ZE AU B AN T ZE M S AN LA
JEWIRA OC. CROHT I ARSI = L0 45 3, FAlT
A] LLAE W B4R BsfabF SmfabF~ VcfabF~ PafabF1
R PafabF2 5 /> FE PR 2 i 1) 2 11 3 B AT K% 3- i
SENREE ACP & BEIE 1, (HAERWN M Ih e S
g 22 k.

Table 3 Fatty acid composition analysis of CL28 strains transformed with plasmids pM1, pM2, pM3, pM4 or pM5

Fatty acid CL28/pBAD24M CL28/pM1 CL28/pM2 CL28/pM3 CL28/pM4 CL28/pM5
Cl12:0 2.90% 4.47% 4.30% 2.68% 3.72% 4.03%
Cl4:0 12.67% 24.57% 12.89% 15.30% 12.23% 15.21%
Cl6: 1 19.94% 11.71% 3.08% 15.31% 17.80% 5.06%
Cl6:0 40.46% 41.16% 43.68% 41.43% 42.99% 32.48%
Cl18:1 2.85% 0.00% 16.80% 8.76% 9.36% 17.78%
Cl8:0 21.19% 18.08% 19.24% 16.51% 13.90% 25.43%

2.3 fabF EFREEIREFEERN KA E R T EE
o T UE B FabF [A)35 R 275 Rl 90 A 3- il 5
JEWE ACP & plellg 1351, FRATK B AR 8044 pM1
(BsfabF)~ pM2 (SmfabF)~ pM3 (VcfabF). pM4
(PafabF1)~ pM5(PafabF2)F1 pBAD24M 75 2 43 ) 4%
2 KR fabB(ts) 982k CY242 Fl fab B(ts)
fabF USRI KR CTY244 1, FEAIN L- Bl 47 41783
PRI RB PR BRI AL 7 I AR KR DL, X

ANRARRLE 30C IEW ALK, HE7E2CH, HTF
FabB K 25351, ANERRNIR A gm0, W
IAANREAE K,

SEARBAE B A CY242 BRI BE M AT
DR AT L- BT RAFTRE 45 E T, BEAY AN fub F 5
DRI TR) CY242 B Ak [F) 4857 28044 5K pBAD24M [ 141
MRYIANREAE 42°C AR K, T ARSNAS I R AN L- Bl 437
BB AN IR 5, & 8L A CY242
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PR REM A A KR A& 2). B AE RB 5953k
AN L- B2 AA 85 S pBAD24M |3 DI 63k,
W AT Sk i AR ERL ML BT 1) Pafab F2 B85 73 T B
CY242 WFR A KR, HEKBRGS(E 2). Hit
UL BsfabF~ SmfabF~ VcfabF- PafabFI ¥/ 6EH.

PufabF2 Smfab F

WKWK HE fabB 577, RIEMTHISER =R B
3- Wi G e ACP &5 Bl T 3%, 110 PafabF2 W) HAT
TS5 3- MR ACP & Bl T &1, BPERAA M5
KIGAT % FabB {1 RE.

Fig. 2 Growth of transformants of E. coli fabB(ts) mutant CY242 with plasmid carrying homologous fabF gene
E. coli strains CY242 carrying the pBAD24M or pPBAD24M-derived plasmid pM1 (BsfabF)~ pM2(SmfabF)~ pM3(VcfabF)~ pM4(PafabFI) and pMS

(Pafab F2) were grown at 30C and 42°C on RB medium containing arabinose and oleic acid.
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Fig. 3 Growth of transformants of E. coli fabB(ts)fabF mutant CY244 with plasmid carrying homologous fabF gene
Complementary experiments of E. coli strains CY244 carrying the pBAD24M or pBAD24M-derived plasmid pM1 (BsfabF)~ pM2(SmfabF). pM3
(VefabF)« pM4(Pafab FI) and pM5 (Pafab F2)were grown at 42°C on RB medium containing arabinose and oleic acid.



2014; 41 (9)

OE, %F: A4 3-ElEEt ACP SHBBRIREQ MINRELEE +893

it bk, Wik HANSEE R W, BsfabF.
SmfabF\ VcfabF~ PafabFI 9h4 (1) 8 A BA 3- B llg
9t ACP 45 Bkl 1 45 P, 1 PafabF2 SiiS (1 2 A
3- M IREE ACP & J i 1 F0 3- il iG 9: ACP & R il
TR VEYE, Be AN KT B fabB N fab FF XU H
KA Dfie.
2.4 fabF EREFBREENERERERTO

WU IR ER R IR, A pMS JFURLIY
AN BRI R D PR ZH RS b B AT ANV I 7 PR 1 7
R, BATH[1-YCl L REbR L5 b wk, $REL
Tt MR 4 A A AR I TR P R i 3 0 386 2 J = A 20 AT BT
WENE e W R AL . &5 Rl 4 o, Bk
pBAD24M ZF # A I CY242 B FEAS BE & 1A Mo Al
NEWITR, AXA R 75 & AR R (18] 4a, JKIE 1),
1M CY242/pMS5 (Pafab F2) W FELE VR I Ara 15 5 1,
BEAE O BOERARE B AN )R TR (K 4a, VKO 6)s
M5 pM1. pM2, pM3 Fl pM4 J5Uki i) CY242 H #h
PRI R AT AN T 17 TR 1) 2%ty sl (A TR ZE 1)
(K 4a, JKIB 2~5). [AIFRATHER N T H#4k
KIGHF fabB(ts)fab F R AR TH bE CY244 K564k 1
MENTEE R, FFE AT CY244/pMS (Pafab F2) 1 FE
() JZ AT AR A T 4% AL g 07 1R 1) 4 1 (P 4b, ¥k
18 6). iR gh Rdk— P uEM 71X 5 4> FabF [A)
PR AT PaFabF2 HAT 3- [ 5EIGEE ACP & 1k
WiE T, BEMS VRS R T P AN TR T 017 PR PR 5 .

()

| —Sat

—ALICI8: 1
- —A9C16: 1

° © o 0o @

123456 1 23456

Fig. 4 Thin-layer chromatographic analysis of fatty
acid composition of strains CY242 (a) or CY244 (b)
carrying plasmids with homologous fabF gene
(a) Argentation thin-layer chromatographic analysis of [1-"“Clacetate
labeled E. coli CY242 strains carrying plasmids pM1, pM2, pM3, pM4
and pMS5. The migration positions of the methyl esters of the fatty acids
species are shown. Lane ] is CY242/pBAD24M; lane 2~ 6 are CY242
carrying plasmid pM1, pM2, pM3, pM4 and pMS5, respectively. (b)
Argentation thin-layer chromatographic analysis of CY244 carrying
plasmid pM1, pM2, pM3, pM4 and pMS. Strategy is similar to CY242 as

shown in (a).
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Identification and Function Reasearch of Five
3-Ketoacyl-ACP Synthase Homologues

MA Jin-Cheng, DENG Li-Ting, TONG Wen-Hua, ZHU Lei, 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 FabB and FabF are two key long-chain 3-ketoacyl-ACP synthase in Escherichia coli. In addition to
participating synthesis of long acyl chains, FabB is a key enzyme responsible for a condensation reaction in de
novo unsaturated fatty acid synthesis and to form palmitoleoyl-ACP. While the FabF was found to be required for
the elongation of ¢is-9-hexadecenoyl-ACP to ¢is-11-octadecenoyl-ACP and not involved in de novo unsaturated
fatty acid synthesis. It has been reported previously that FabF homologues were found to have both KAS [ and I
activity just like FabB and FabF of E. coli in Enterococcus faecalis, Lactococcus lactis, Clostridium
acetobutylicium and Ralstonia solanacearum. To test if this phenomenon is prevalent, we have carried out
functional identification of five fubF homologous genes, Bacillus subtilis BsfabF, Sinorhizobium meliloti SmfabF,
Vibrio cholera VcfabF, Pseudomonas aeruginosa PafabF1 and PafabF2. Our data revealed that five FabF
homologues all have the long-chain 3-ketoacyl-ACP synthase activities in wvitro. Analysis of phospholipid
compositions show that SmfabF, VcfabF, PafabF1 and PafabF2 possessed 3-ketoacyl-ACP synthase Il (FabF)
activity when complemented the E. coli fabF mutation CL28. The results of genetic complementation and
thin-layer chromatographic analysis show that only PafabF2 gene could complement E. coli fabB mutation and
PaFabF2 possessed partial function of 3-ketoacyl-ACP synthase [ (FabB). These results demonstrated that not all
FabF homologues have dual activity of KAS | and KAS 1I.

Key words Dbacterial fatty acid synthesis, 3-Ketoacyl-ACP synthase [ , 3-Ketoacyl-ACP synthase II , genetic
complementation, FabB, FabF
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