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Abstract: [Background] Streptomyces strains are widely distributed in soil environment. With a complex
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morphological differentiation and a large diversity of secondary metabolic networks, Streptomyces can
produce many bioactive secondary metabolites. [Objective] Fatty acid biosynthesis and secondary
metabolism are closely related in the model strain Streptomyces coelicolor, but the fatty acid synthetic
mechanism is still unclear, and its long-chain 3-ketoacyl ACP synthase has not been reported. [Methods]
Through sequence alignment with Escherichia coli FabF (EcFabF), SC0O2390 (ScoFabF1), SCO1266
(ScoFabF2), SCO0548 (ScoFabF3) and SCO5886 (ScoRedR) were found in the genome of Streptomyces
coelicolor A3(2), which showed high similarity with EcFabF, and contained the conserved Cys-His-His
sites, indicating that they may have the 3-ketoacyl-ACP synthase activity. The four genes were amplified
by PCR, and ligated into the expression vector pPBAD24M, and transferred into E. coli fabB(ts) and E. coli
fabB(ts)fabF mutants. The growth of transformants was analyzed. The four genes were also ligated into
pET-28b, and expressed in E. coli BL21(DE3). The four EcFabF homologues with hexahistidine-tag were
purified by Ni-NTA, and the activities were analyzed in vitro. The fatty acid profiles of E. coli fabF
mutants completed with the four genes were also analyzed by GC-MS. [Results] Only ScofabF1 conferred
the E. coli fabB(ts)fabF mutant to grow with oleatic acid supplemented at 42 °C, and all failed to complete
E. coli fabB(ts) at 42 °C. In vitro enzymatic analysis also demonstrated that only ScoFabF1 has
3-ketoacyl-ACP synthase activity, while the other three proteins showed no similar activity. E. coli fabF
mutant harboring ScofabFl increased the amount of unsaturated fatty acid Cig.; significantly.
[Conclusion] All of above suggested that Streptomyces coelicolor ScofabF1 encodes 3-ketoacyl-ACP
synthase II, and plays an important role in fatty acid synthesis. However, no gene encoding
3-ketoacyl-ACP synthase I was found in the genome, indicating that Streptomyces coelicolor may have
other mechanism to synthesize small amount of unsaturated fatty acids. Achievement in this study will
contribute to further research about the mechanism of fatty acid synthesis in Streptomyces coelicolor.

Keywords: Streptomyces coelicolor, Fatty acid metabolism, 3-Ketoacyl-ACP synthase

YR R R HA LR AR BRI RE, N RRAE
Ay A S ) £ S A e FL O Sl L R R 44
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FEAEAS 50 T r0a ™, B ime sk Hofd %
PEYIR NGRS R . g 220 B A IR IE RN, 3R
A B-E Ak RE ) AR RS R A
Ji{ &% (Fatty acid synthesis 1I, FAS INML& RS
WilR, WIERE . IR BUKFEAERR 4 558,
o 3-TRARTE ACP A AHHE AR IR & B R &
F W A AN B K AT B (Escherichia coli)F: IR
ZHEhs 3 FP 3-BASHE ACP 4 g, {HA:HThRE
A, 3-FRETE ACP & il I (FabH)7EAG iR
A G SR R AR Y, i 3-BRIEBE ACP A A
fifi 1 1 11 (FabB F1 FabF)J& 5 IiHR & BUAGER 2 i Hh
FO G, PN K BE 3-BANSME ACP & il
Hp, 3-FAEEE ACP A ALl 1 (FabB)& KA
AN V0L 5 R A BB S R I, AL S 1 T A
PRI LA R, T 3-FRAsTE ACP & Bl 1T (FabF)

U 638 K A R VT PR (Cr6.0 ) — 25 4 A S -1 X
W B2 (Cisa) » 25 I BE 52 W R 19 g 7 1R 2 ik
S ps-i2

AR AV K BE 3-HifigME ACP & hfES
KIGFEEAIRAN, B2 W8 I 2 &
(Haemophilus influenzae){{ 4ah% 3-FRfigHE ACP & i
fif 1 (FabB), Wi /A%ifi% FabF!', Fifld /R
(Ralstonia solanacearum){XA5 3-MifigMt ACP & i
11 (FabF), HA7 3-FifiRTE ACP A& B 1 A0 T 14 X
WEENY WSRO T (Bacillus subtilis) WAL &
3-fidfigmE ACP & il 11, {ARHAG FabB Ml FabF
WINHE!) IR (Enterococcus faecalis) N5
KIGHFF I FabB MR IEEE A, {H 251> FabF [F]i
) FabO il FabF, JLr FabO HA 3-FfKMEE ACP &
G 1 &Y, FabF HA 3-MifsmE ACP 4 i 1 Al
I AT ENY, B4k, FURRFLERE (Lactococcus
lactis) AN T FEAL 1 (Clostridium acetobutylicium)
FHHEAY fabF HEH i E A WESEA 3-H A5t
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B 7 2 5 (GHC)mol% 7% 1 i 4 22 R BH M 24
ARANTE, AB™ Az K HAT A i A 1 Ik AR ™
Y, BT RS A SESUE . K AR
T (Streptomyces coelicolor)VF M 55 25 18 J& A 2
R, CoERASEEAN T, FHECHED S
Oy TSR T I U R s
 ZFR BT, FE R E R (Act). T
— I R F LT HK (Red) . 1K 8 K (Mmy) FIEG 4K 5
LA ZE (CDA)SE, HA B SRR B Z /5T,
UE B G A B R 1A 5 B (Polyketide synthesis,
PKS) 54 G AR A B i R A B X B MO0, ER
WO TR ) G DT R B LT AN 8 i 48 . H
T K 5 o 5 T ik DS 201 v i AR R T IR i 1) 38 D
fif{(FabG 1 Fabl)®, ik (FabA) LA K 3-fiifig
ik ACP 5 B T (FabH) > ATRFSEE , fHIHAK
i 3-HRAETE ACP & RUEHA AR ARE . Ik, 43
2 3 AR AL T AN ARSI P A B S B
SERL TR U R T A 3-WfiEE ACP &K
R RS E -
1 RS hE
1.1 ##
111 E¥E. RAFERE

FF BN R R A MG1655 (B4 A1)
DH50 . BL21(DE3) . CY242[fabB(ts)] . CY244
[fabB(ts)fabF]. CL28 MKk it A3(2). fHi]
(kA pMD19-T, pBAD24M #il pET-28b, At
MR bR TR A AT AR TR, 4 P TR R A R
&R 1. LB AERFR KGR+ 5 Ak,
RBUWE A6 I A 5 2 4 B S AR T BRI 92 08 . &
BV 5553 (g/L): AT METER 200, FRE
1.0, KNO; 1.0, K,HPO,3H,0 0.5, NaCl 0.5,
MgSO4-7H,0 0.5, FeSO,7H,0 0.01, ¥4 pH &
7.0-7.2, FAT#ERE RS, IHER(Ole) HIL/K BT
B 20% R A, AL pH 2,
7E RB 1555 5L rP R A S TR 2 0.1% B2k

ZIH M R 100 mg/L 2% 7 % 2 (Amp) .
30 mg/L RHREEER (Km). #5350 L-FiH 4 (Ara)
WS 0.02%, 5 N HE-B-D-Hi A it e > L%
TFAPTG)E FHHE H 1 mmol/L.
1.1.2 FERFSINE

BRI VIR . T4 DNA 420 . Tag F1 Pfu
DNA E4 Wi . DNA Marker DL2000. #rifE&E
B T-ZRARTERE . FORIARHOR DNA K R

x1 KHRETAEKRFRR
Table 1 Strains and plasmids used in this study

BERRAN S

) FEAIE P37
Strains and ..
e Characteristics Source

E. coli strains

BL21(DE3) ompT hsdSB (rB- mB") (DE3) Our lab
collection
DH5a 080d lacZAM15 endAl recAl Our lab
hsdR17 (K", mK") collection
CY242 fabB(ts) [24]
CY244 fabB(ts)fabF [11]
CL28 fabF::kan of MG1655 [25]
MG1655 Wild type Our lab
collection
Streptomyces coelicolor strain
A3(2) Wild type Our lab
collection
Plasmids
pMD19 Amp', T-vector TaKaRa
pBAD24M Amp', expression vector Our lab
collection
pET-28b Km', expression vector Our lab
collection
pBAD-EcfabB Amp', E. coli fabB gene in Our lab
pBAD24M collection
pYHO1 Amp', ScofabF1 gene in T-vector This study
pYHO02 Amp', ScofabF2 gene in T-vector This study
pYHO3 Amp', ScofabF3 gene in T-vector This study
pYHO04 Amp', ScoredR gene in T-vector  This study
pYHOS5 Amp', ScofabF1 in pBAD24M  This study
pYHO06 Amp', ScofabF2 in pPBAD24M  This study
pYHO7 Amp', ScofabF3 in pPBAD24M  This study
pYHO08 Amp', ScoredR in pPBAD24M This study
pYHO09 Km', ScofabF1 in pET-28b This study
pYH10 Km', ScofabF?2 in pET-28b This study
pYHI11 Km', ScofabF3 in pET-28b This study
pYHI2 Km', ScoredR in pET-28b This study
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ARG H TaKaRa A F]; AN HEZR . RIB
B AR . IPTG. FHoAro . 2P iE 05 iR 550 1 B
Sigma /A F]; PCR & 345 W05 BLLL S AL R ¥ 511
B A TAY TR RO ABRAF M. PCR
HLUK A G 5 AR B B A W BB A R A
Al 5 4O BE T AR 5 B IR A B
YNEIS
1.2 DNA EHFAK

IR O ASQ)RISEN A S, FIH
2 WSS 443 5 PCR 4 3 3RAGK 15 (Bt B B 1Y
ScofabF1 . ScofabF?2 . ScofabF3 UL} ScoredR %t
. 8- Psife)s 0% A pMD19-T #ik, Jf
HAL KBTI DHSo, iGE PR ERE, Skl iy 4e
WESARFoR: pYHOL (ScofabF1). pYHO2 (ScofabF2).
pYHO3 (ScofabF1)H1 pYHO04 (ScoredR). )5 Nde
1A Hind TIDEF D) JE W40 B0k, MIBOER R B, 45
W R kAR pBAD24AM |, FRAG T ANTORE
pYHO5. pYHO06., pYHO5. pYHOS8. JHZEMIHEmS,
W I A BE A Fr Be ol s pE 31 pET-28b |, 3R1GE
ik# 4K pYHO09. pYHI10. pYHIL, pYHI2,

&2 FTH3IMF5
Table 2 Sequences of the PCR primers used in this study

EIE7EAR N Fr3

Primer name

Sequences (5'—3")
GCTAGTTATTGCTCAGCGGTG
TAATACGACTCACTATAGGGG

T7 terminator

T7 promoter

ScofabF1 AATACGTCATATGAGCTCGACCAATCGCA
(Nde T C

ScofabF1 AATTAAGCTTCTCAGACCGACCGGAACG
(Hind 1II) CG

ScofabF2 AATACGTCATATGACCGGCGCCCGTCCC
(Nde I

ScofabF2 AATTAAGCTTCTTCTCCCTTTCGTTGCAG
(Hind 11 AAC

ScofabF3 (Nde 1) AATACGGCATATGAGTCCACGACACGCGG

ScofabF3 AATTAAGCTTTCATGAGGCGTCGGCGA
(Hind 11T
ScoredR (Nde T) AATACGTCATATGACCGACCCCTCCCTCG

ScoredR AATTAAGCTTCGTCAGCGGGCCCGGGC
(Hind T1I)

T ST RILFFATI AR,

Note: The underlined sequences are the introduced restriction sites.

1.3 ERRMFTES S BHL

W Fk Tk pYHO09 . pYH10. pYHI1. pYHI2
A3 AL KA E BL21(DE3) S, SR 505
alifb 2 CHk[4,26]017 o [RIE 2 B SCHk[27-28]
(90735, 43 4 88 Ak K W AT TR TR B Tk
CoA:ACP %R i (FabD) ., 3-FJiEME ACP i J5
(FabG). 3-F2KLARME ACP Jii/K i/ S F4 i (FabA) .
FNETE ACP & J5{ i (Fabl) , I IQIKTRIETE ACP & i
fitf(AasS)FIRIAFFIE holo-ACP #[1, JfHKIMG
BN R HLEE ACP (Mal-ACP) . “Ff5ME ACP. %05
Mt ACP DS HAEE ACP, Py R Pt ACP &5
AR (50 pL): 0.1 mol/L Tris-HCI (pH 8.0),
20 pmol/L Holo-ACP, 5 mmol/L . A% 7 ¥ i
(DTT), 0.2 mmol/L N _FRH¥. CoA (Mal-CoA),
0.1 ug FabD. KAEJREE ACP A WMAKRZR(50 pL):
0.1 mol/L Tris-HCI (pH 8.0), 20 pmol/L Holo-ACP,
5 mmol/L DTT, 10 mmol/L ATP, 10 mmol/L
MgSO4, 0.4 mmol/L JEIifR, 0.1 pg AasS. DA b
AB R NEAE 37 °C {53 1 he
1.4 {KSNEMES R

1KSMr#r FabFs L& ScoRedR &7 HA K4k
3-HAKEREME ACP & BUBFAY TS, ZRSCHR[14]3F
7o RWAAZ(50 pL): 0.1 mol/L Tris-HCI (pH 8.0),
50 umol/L NADH, 50 umol/L NADPH, 50 pmol/L
R HE ACP, 50 pmol/L SEHEME ACP (Bi50%
Wt ACP). KM #F A5 Wi B2 & BUAH G FabG |
FabA ., Fabl % 0.1 pg, KM FERMALE 0.1 pg
FabFs (2 ScoRedR)J7, 37 °C {1 h, fHiHZE
ik ACP. “=fglt ACP (7 HEME ACP) X RE, HI
AT I EE A 17.5% HA5 4 2.5 mol/L JRE (HAEAE T
TR VKA T 53T
1.5 BEBRERLARK 5 4R

P H U pPBAD24M Z 48 H AMNTURL pYHOS |
pYHO06. pYHO5. pYHOS DL K25 /A& pBAD24M 43
SEACKIGIFTE fabF 287E R TEE CL28. Us bz
TEBi(Ara)if5 S5 ik ik )5, 4 000 t/min fI%
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(4 °C)E§.L> 10 min WA, & ISCHR[27-28]19
D7 RS BN 7R I Ak hy B 7 1R PR (R A o
3 ANER ) MR AR R A

GC-MS g Wi BRI o A #4514 3 s AE R
DB-1, 30 mx0.32 mm, A4 100 °C {55 min,

10 °C/min FH % 200 °C, £££ES5 min, 510 °C/min
FHEZE 220 °C, #+F 5 min, JEFEOEE R
220 °C, #H/X He yi#h 1.0 mL/min, FUiEHHE
> 35-335 amu.

2 HRE545Hh
21 HMERFESH

K44 3-MARIE ACP & BUEREILIEIE ACP 514
TIREEE ACP KRG, 77 3-HfRIHE ACP (&
1A), JERRWIRR G B CsE A R . Rk (s & A
A3Q)E IR A E 52! 1 SR K AT
3-MifEHE ACP & Jiifif 1 (EcFabB)¥ 41 [RI YA Hb XK
EEERER A3(Q)REINL, AKEBL EcFabB Y [RE)T
5, FAMFEE, UKBAFE 3-HENE ACP &
R 11 (EcFabF)Jy 41 [R5 Ho X K i (st 25 56 A3(2)

i
R—C—S —ACP
ACyl'ACP FabB
|O| |O| FabF
HO — C —CH, —C—S —ACP
Malonyl-ACP
B
EcFabF ---. S G
ScoFabF1 --- S G
ScoFabF2 --- S G
ScoFabF3 - G
ScoRedR --- S G

SR, A5 SRR A GRS 4 AR T, 53
1 SCO2390 (7444 ScoFabF1), SCO1266 (fir4s N
ScoFabF2) . SCO0548 ( fit 44 "4 ScoFabF3) il
SCO5886 (ScoRedR), Y EcFabF MJJ¥41—3 )
B 41%., 39%. 38%F 42%., HE—HEH K
X 4 ANRJEEEHEAKEE 3-HASmME ACP G A
BERST B Cys-His-His 1§ P08 1B). ScofabFI
FEPL T A N TR & AL 2R, ScoredR
R FRELALRABERBE S, ScofabF2 |
ScofabF3 #HM T IIRERFIMZEIZH . RIE LD
B2, e ScofubF1 %Wt 3-FRfEHE ACP
G, TERRNITR G B e A EEAEH . e
HEX— WL, R T T U SR
2.2 BEEKFHITERTHK
REIER R RSN A EcfabF [RlH3E
R TBE, K 30 51 5 e 21 32 BT R RS 5 1) 26
KR pBAD24M I, #RAGE AR pYHOS
(ScofabFI). pYHO06 (ScofabF2). pYHOS (ScofabF3)
F1 pYHO8 (ScoredR), FFH4ix 4 DHANTRI LR

i I
R—C—CH, —C—S —ACP

3-Ketoacyl-ACP

Gl

|~ )

H I HE
H - I
@ G) G) LI

G G G @) G
QG G G @

S .
S -
-
--
S -

1 K4 3-FRASEL ACP & RUEBHY (&1L ) S LA K ScoFabFs. ScoRedR 5 E. coli FabF £/ Lt 33
Figure 1 3-Ketoacyl-ACP synthase catalyzed reaction and alignment of ScoFabFs, ScoRedR with E. coli FabF

TE: A: KBE3-TRSME ACP S RBHAEALI SN ; B: FabF EALTEHE LG T, B SARIT I G At b Pt Cys-His-His.
Note: A: 3-Ketoacyl-ACP catalyzed reaction; B: Amino acid sequence alignment, the active-site cysteine (C), histidine (H) and histidine (H)

residues are asterisked.
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AR ER fabB TEE HURGAERE CY242 [fabB(ts)]. %
PRIPRTE 30 °C REIEH A, HAE 42 °C B A
G ITER A B S HEEE (1 FabB K76, HUATESMNK
WIIMER , A REAE K (B 2B), EKBMIHIR
(B FREREGE R R, G SR AP EE D AE AN U
PRI BEMK I CY242 7E 42 °C A, TIZRRHIZIE
it B 3-FRISHE ACP A1 I (FabB)H)ih
PEo AL HAME SRR (E 2A), ik 44~ EANTRE
HEAREWK & CY242 7E 42 °C WHAEK, #iH
ScofabF 1. ScofabF2. ScofabF3 F1 ScoredR FEH i)
Yty 2 (ARAS FLAT 3-FNRIE ACP & A 1 16k

i — X 4 DNHANSTRE ARG fabB
H fabF SRS H L CY244 [fabB(ts)fabF], BIRi%
KR fabF FEIR & A= 5878, 30 °C i fubB i 11
AKEE 3-MfEME ACP & BUBHETE, WIAREIERE
K, (EIXHEMRAE 42 °C B, fabB Yut (B BAT I6
Pk, RIS INTMER LA REA K . IIL, FE 42 °C 85
FEEMFT, AR AIMIE I DR TR AS VS i R 25 F T g
W CY244 WA, RPWZER S E A
3-MANRHE ACP & A 1 (FabB)iE T, WSRAMERL

A 42 °C, +Ara

—

7

E. coli CY242

Y

E. coli CY244

2 fabF ERERE B KFTFERLTH CY242 71 CY244

A/ (

RAEAS MR 2 TR CY244 (K, M
ZHE R G 2 11 HAT 3-FARE ACP & A 1T (FabF)
PTG . BAMERFM, ANUIHERES 4 B AN
FEABEMK . CY244 7E 42 °C A, FRUIER X
A AT = PIERAS HAT 3-B R ACP A R 176 PE
(K1 2C); MAEBINIMERET, HAT pYHOS (ScofabFI)
FRIAEMR S CY244 16 42 °C A K, Hift 3 A HE AF
BRI BENR B AE K (] 20), DL ESERBEIH HA
ScoFabF1 HAT 3-flifigH ACP & AUl 11 761, 4 4>
)5 2R I #ANHAT 3-R s TE ACP & Ul 1161 .
2.3 {RANE R

T K S B R P )L FabF [F]
BE ORI A Ee, 20 ScofabFI .
ScofabF2 . ScofabF3 Fl ScoredR %t [H vi [ F|
pET-28b I, G FIEFK. pYHO9 (ScofabFI).
pYH10 (ScofabF2). pYHI11 (ScofabF3)#l pYHI12
(ScoredR). T JF KX 4 Fik R 5l KT
B BL21(DE3)J5, 1£37 °CiFFEANEL, HX
FH Ni-NTA GERZMT, 4k 345 N Imfl 5 His-tag
R EI(E 3A),

B 42 °C, +AratOle

e

)

5@

.

Figure 2 Complementation of E. coli mutant CY242 and CY244 with fabF homologues
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FEAN R BRI & LGSR R N, K 3
JEME ACP & HUEgREHEALARIE ACP S5TH Rt
ACP 4%y, AR 3-FREME ACP (& 1A), TiJEHKIK
¥ 3-FfRME ACP A5 (FabG) ., 3-F2ARME ACP i
JKEF(FabA) ., JliEME ACP it Jiilif(Fabl)fiEfl, FZX
A SE R BB IS EE ACP, AR A IEEE ACP
NATUAHEN T — AR N, A 0T B B G ot
ACP,

KT E KRR FabF [FHE R
AKEE 3-MRAEME ACP & UEEEIRE, RSNEHE KN
FRRE IR MR & LA 2R, 3 5 B & ™ 1 K A
IR A R T R A s N R SRR . T e N
R LIERIE ACP AT R 5Lt ACP AIKY),
I KA IERY FabG, FabA. Fabl Fl4f A T
NADPH. NADH, JFf7 U inAN[F] i) FabF [m] )52

A B

F L SO Wy AR S B v vk I s, HAY
ScoFabF1 fffbA: i 1 K EERTIERE ACP (& 3B,
Gl 1), IEPIHEAKEE 3-Hi5ME ACP & U
P, THARE A BAZIENE(E 3B, 4540 2-4).
HE—2E LIS gME ACP FIPN R L5 ACP MK,
AR R RN, FRRIER ScoFabF1 HAT 5%
3-fAEME ACP & leEE, HASE A RA LS
PE(E 3C) MRAMGINSSE R 5 S At 1L B A S Y
Z5RAVE
2.4 fERAERABRL S

3-Fi s ACP & U 1T (FabF)fEALAE SO RERE
FEREITHER (C 6. ) SEAH A -11-F )\ BRIFIR(C 5.1), T
NN R A AL . it — 20 KK (R R T
H FabF [AlJRE H AL TE TR, F 50 pYHOS
(ScofabFI). pYHO6 (ScofabF2). pYHOS5 (ScofabF3)

kD M1 2 3 4 1 2 3 4 5 6 7
105 — L
Holo-ACP —> s e S S Sees v
71 — .
30 — 4. Cyo-ACP - - -
C,-ACP —
— — 10:0 }
35—~ LC-ACP —>
16 —am
C
1 2 3 4 5 6 7
Holo-ACP — wie S Wl S -

Cip-ACP —>
C,rACP —
LC-ACP —

3 REG#EET FabF EIREBERINEED

1

Figure 3 Enzymatic activity assay of Streptomyces coelicolor FabF homologues in vitro

. A: FabF [REHEALIL. M. HAH Marker, 1. 2. 3. 4 23515 ScoRedR. ScoFabF3. ScoRedF2. ScoFabFl; B: LLIEfEHE
ACP NIEYI L= sk . 1. 2. 3. 4 2354 ScoFabF1. ScoFabF2. ScoFabF3 Fl ScoRedR kA4 sAr=4r; 5. 6. 7 5+5
NZEHRIE ACP (Cio0-ACP). “EHEIE ACP (Cs0-ACP)FI Holo-ACP X 8. C: LAZSHRIEE ACP AL~ IR Ik AIAT. 1, 2, 3, 4
4354 ScoFabF1. ScoFabF2 . ScoFabF3 F ScoRedR HEALAE BN ™ ¥ 5 5. 6.7 5350 H H:BE ACP (Ci2:0-ACP) . ZEHEHE ACP (Cs-ACP)

F1 Holo-ACP X &,

Note: A: FabF homologues purification. M: Protein marker, 1: ScoRedR; 2: ScoFabF3; 3: ScoFabF2; 4: ScoFabF1. B: Electrophoretic
analysis of products using octanoyl-ACP as the substrate. The migration positions of capryl-ACP (Ci.0-ACP), octanoyl-ACP (Cs.o-ACP) and
holo-ACP are shown in lane 5, 6, 7 respectively. The products of ScoFabF1, ScoFabF2, ScoFabF3 and ScoRedR were shown in lane 1—4
respectively; C: Electrophoretic analysis of products using capryl-ACP as substrate. The migration positions of decenoyl-ACP (Ci2.0-ACP),
capryl-ACP (C,0.0c-ACP) and holo-ACP are shown in lane 5, 6, 7 respectively. The products of ScoFabF1, ScoFabF2, ScoFabF3 and

ScoRedR were shown in lane 1—4 respectively.
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F1 pYHO8 (ScoredR)53 A KT R fabF 28725 #k
CL28 (fabF::kan), FFHEHUEHTAS R R G AL 1Y)
SHEASTITR, FIFH GC-MS I5E £ Hikk g IR
M, H5RWE 4 fron. SR CL28 (pBAD24M)
AHEL, 5 pYHOS (ScofabF I)JFUR: A B A& Az AR I
P2 (Cio:) i B IR IR 5 B EL BT B4k 46.0% (4 R
EAE N 48.2%), TI-11--F )\ B R (C 8.0 Y HE A1)
W T BRTE R Y 3.4% 8% ET 6.7%, BHIRE
RERE A T ScoFabF1 HA 3-fEHE ACP & AU 1T
TR o T4 HA LA B (pYHO6 . pYHO7 .
pYHOS) 14 T bk A 7 2 2H 1l 5 %o B R R A ) ik 22
5, UiHH ScofabF2. ScofabF3 Fl ScoredR 4wt y=4)
ANEA 3-BAfsH: ACP 4 R 11 151
3 wWihE4R

5 55 A DR L A ™ A I A () 25 4 17 U AR
Y, FEAE Z N HNE, TR A
5T . AEP IR B8 A KB — T B
DA AR 7 90 S v A4 LA R 3 A 0 A= A i 2
WA WD RE MY TR R R, DR R A B
Fe S R AR o B IR 5 A I A2 200 TR e T
MR 22—, A BB 107 R AN S T 4t it g
BERRIE L, IRV AETAYI T8 AL FEIA

60 3 CL28 (pBAD24M)
B3 CL28 (ScofabFI)
m B2 CL28 (ScofabF2)
= 2
Al H ] D C1.28 (ScofabF3)
CL28 (ScoredR)
Cieo Cisi Cigi Ciso

SAAAAAAAAA

Fatty acid compositions (%)
AR

OO0 DODDNNNNNNNNNNN
O

B4 #ETAEFRAABITE CL28 FERAERLER
Figure 4 Fatty acid composition of E. coli CL28 carrying
different plasmids

: Cigo: T/NERIERR; Cioi: T7SIRIGHEL; Ciso: T/\BRIERR;
Ciga: T/\BRIFGHE.

Note: Cigo: Palmitic acid; Cjs: Palmitoleic acid; Cigo:
Octadecanoic acid; C;g.1: Octadecenoic acid.

NAE ST RAVEIR S AW 65 F 1A AL,
11 ELRE 7 R 15 i 5 T 19 5 T 4K & il L 4 A
SO R (o e T A B R R B R, I
&I R A BUAHSC I A SR B A s, s 3-fi
JIETE ACP 45 Bl 111 (FabH) . 3-BfiSiE ACP if 5
(FabG) . ¥ZEME ACP M /K il (FabA) L K 4 i Tk
ACP i& J5ififi(Fabl), {HIACHE 3-HlE ACP & A
A ILARIE

KA SCR FHAE PR B 2207k, R KT
PR VR Y 3-FfgHEE ACP & (/i I, 11 (FabB £ FabF)
JEA, RGO R WS e i AL R4, R
Y} FabB [N, {HAJLA FabF BEHEA
(ScoFabF1, ScoFabF2, ScoFabF3 #{l ScoRedR), ¥
G| —E 2N 40%, FEEAKEE 3-FifRMNE ACP
A ST Cys-His-His 1&PEHLG . SRS LT
AN LG 25 B oK, AL ScofabF1 BEK &2 R A% bk
CY244 FETRNMIMER BT 42 °C A K, Y HA
ScoFabF1 ELAT 3-Ffismt ACP & Ml 1T RYLhRE., 14
AMEPER I AL IER] R ScoFabF1 HAT 3-fifil Jig ik
ACP & RBEE M, FoAh LA R A A B 1%
EVE, D HANKIGIF R 248k CL28 Jm, M
REMTRALAL, 25 Rt R ScofabF1 SRS KAEE 3-1i
feWE ACP & UM, 7608 WM & B b & 44 8 %
YEM.

TEFER A, ScofabF1 T HEM A IR iR &
RFEHEFEH, H EH SCO2388 (i 3-FhAgTHE
ACP &l N, SCO2389 (45 i Tk 2844
FOPUE RS2 SRR IR A AR, A SC2s A
ScoFabF1 & Sl & sl . R4 ENS
KIGFF I FabF 19551 — SRR T 40%, A A
3 ANERAMINRERATEE . Kk R R R 4L
E(Red)ZEHF%EH, RedP 5 KIFTH FabH LA
[FME, {H RedP & —VEAEL R LI R AA HUZ
I, T AS BE i AR BR B R A R R 0 BT, o
SCO5886 (ScoRedR)HHAGZAIF: S, L —HEAEH
TRWLARWED A B, (AR LR S HLH
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