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A 2R AR A (Pseudomonas aeruginosa)
i % 12 > FabG [F] ¥ & H , {2 H A PA2967.
PA4389 Fl PA4786 HATEALTE T, 1 PA2967 J2 IFi
{Z NGRS I

RPN (Pesudomonas putida) “h &V
SR 2 IR AT I, R IRy R8s, D
B NS i S B80mTE YL TS SRR
M B A ) 1z AT, XPMERR AR A ALY AN 4
JEHEBEA A RS, TEMEIE R A1 d AR
FH PR, R A B ORI A
RETT, Ber VRGP, FE Tl B A
A BN E AR R R IR R
(PHA) REWEAE YRS, W AE S SR v 78 2 AR
i, AT I AR A T BRI
1B PHA A B TR 5T i 197 1R A B A 3 v il
7Y, AR BB B ) AR TR & AT R IR
R, ARG X SR R R S R A 2
A 3-T B ot ACP 3 Jit il /) 5 & 1 B kAT b o, ok
S RIAE B AN . RSN AT SER AR A bR
AEBRR AT HT A I i T X LA AR AR BT

1 HRSH%

1.1 ##
111 kR, BRI

A 5 I 113 89 K % AF % A DH-50, S17-1.
BL21 (DE3) FICL104 & #k, LUK AR 5 5
¥ A= TR Pk PpF 1. fifi FH /) i ki A4 pBAD24M ., pSRK-
Gm ' FIpET-28(b), HAhzR AL A bk ki i i
Aok (HARM S R WL S0, EARBE R AT R
DR 1. LB HIAERE I K AT B 0 0 S AR 77 Y
FEIEFREL, MO IV SR S 1 M 58 AR bk iy Ak
il IR PrAER MM EM T . 30 mg/L KK
%% (Cm). 100 mgL A% H %5 % (Amp) .
30 mg/L KARE E (Km) . -5 5 L- B 557 7 B
(Ara) WREEH0.02%, FP9HE-B-D-Hif Cntkm~p: ZLpk
1 (IPTG) ¥¢FEA 1 mmol/L.

1.1.2 5]

B Pk N D) B . T4 % 4 W . PCR mix,
Marker DL2000. 4K [ i Marker Z5i87, ok 4 B
F11 DNA HE i =15 55380500 & 19 W [ K% TaKaRa 22
Al RREHR., @AV E&EZE. FRER. LA
Wi, IPTG. 45 F0 i i 2 55X 5 W 7 Sigma 24 7 5
PCR 4" 34 5| Wy 19 A 0 LA B 4% 8 0 0 5 P I T

Sangon s Al 5E L.
1.2 RiXFHHAE

ARSI E FH ) PCR 514 VLI 22 ST, ISR
fECEAL L B PpF 1 s DNA AR, i F PCR mix 4351
P14 PpfubG1 ~ PpfabG6 3R F BL . [a)it PCR 41
FEW), 4 Nde 1 F Hind W B V) i, 49 90 % 2 A
pBAD24M, JFf# 4k K FF i DH-S0, i 3 1 BH P
v B 22 F B UE IS, KK A5 B B AR 5K pBl
(PpfabG1) ~pB6 (PpfabG6). FHZEMLIMIHENS, i
i Nde 1F Hind T 5, 53 5004 6 D BE R ARG
# & pET-28 (b) , WM J¥ & ik J5 4k 13 pEl
(PpfabGl) ~ pE6 (PpfabGé6). ¥ PpfabG5i#EA
pSRK-Gm %45 pS5 (PpfabG5) .

1.3 RKBEEELDH

¥ 3% 15 1 pBAD24M # %1 H. #h it K pBl1
(PpfabG1) ~pB6 (PpfabG6) LI} pBAD-EcfabG .
pBAD24M 43l % Ak K #F 18 CL104 345 5% 4k F .
i F KT B CL104 by i3 B8 SURR SR A bk, 0 Sl A
MR R AL T 76 2°CH B KE L, JEAT A B 4
YE
14 RETHRERIBE

DL B PRI T PpF 1 S DNA St 1 FH
32 S1 P B 514, PCR 43 3§ 3 PpfabGl~
PpfabG6 M F R #4529 500 bp Fr B, FHH G
PCR#E AR AT 6 4 FE K 1y ik & . BV )5 20 ol i 2
#| pK18mobsacB I, 3K 15 Jit A & BR Bt b pK1
(APpfabG1) ~ pK6 (APpfabG6) , It FF 5 iE
1EH .

R R A AL R AT R S17-1 )5, HIER
TR PpF 1 75 LB P-4 [ 30°CH:EF 24 h, KJ5
1 ml TREKEE IR EIE, FBE10°5IRM T&
HRATEHEER (Amp) MEIFEHZE (Km) LB
AR, 30°CH: IR 48 h IR LB TR . A B E ORI T
R 7% )5 $E LB DNA, H P1 A1 P4 #E4T PCR A,
PAF— IR AT . i — DB — IR A RTE & Amp
(LB s 18 Wi, R4 T &4 Amp Fl 10% EEHH
) LBS A, i BEXT Km SUSR A BBk, PCRIGIEI:
MR 5 3k 15 98 48 #k APpGl., APpG2. APpG3.
APpG4., APpG6.

LLpSS (PpfabG5) Jiiki ki, LA PpfabG5X
F 1 PpfabG5X R 514 (S, IR EH
lacI 3£H . P, JE 50§ H PpfabG5 £ 4 55529 500 bp
9 B, 2 Xba 1 F1 Hind W) 5 4% H % 32 5
pK18mobsacB I+, k15 Fukr pKSX. 4 pKSX #41b K
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Table 1 The strains and plasmids used in this work

Strain/Plasmid

Relevant genotype or characteristics

Sources or reference

E. coli strains
DH-5a
S17-1
BL21 (DE3)
CL104
P. putida
PpF1
APpGl1
APpG2
APpG3
APpG4
APpG6
APpG1G3
APpG5X
Plasmids
pBAD24M
pBAD-EcfabG
pBl1
pB2
pB3
pB4
pBS
pB6
pET-28 (b)
pET-EcfabG
pEl
pE2
pE3
pE4
pES
pE6
pK18mobsacB
pKl1
pK2
pK3
pK4
pK5
pK6
pK5X
pSRK-Gm
pS5

©80AlacZAMI5 endAlrecAlhsdR17 (1 mi*)
Tp"Sm" recA, thi, pro, hsdR-M*® RP4::2-Tc:Mu:Km::Tn7, Apir

ompT

hsdSB (B -mB-) (DE3)

E.coli fabG (Ts)

Amp'’,
Amp',
Amp',
Amp',
Amp',
Amp',
Amp',
Amp',

Amp',
Amp',
Amp’,
Amp’,
Amp’,
Amp’,
Amp'",
Amp',
Km?,
Km?,
Kmr,
Km',
Km',
Km',
Km,
Km,
Km?,
Km,
Km,
Km?,
Km?,
Km?,

Wild-type strain

PpfabG1 deletion mutant
PpfabG2 deletion mutant
PpfabG3 deletion mutant
PpfabG4 deletion mutant
PpfabG6 deletion mutant

PpfabG1 and PpfabG3 double deletion mutant
Km', PpFabGlcarry with pK5X

expression vector
E.coli fabG in pBAD24M
PpfabGl in pPBAD24M
PpfabG2 in pBAD24M
PpfabG3 in pBAD24M
PpfabG4 in pBAD24M
PpfabG5 in pBAD24M
PpfabG6 in pBAD24M
expression vector
E.coli fabG in pET-28b
PpfabG1 in pET-28b
PpfabG2 in pET-28b
PpfabG3 in pET-28b
PpfabG4 in pET-28b
PpfabG5 in pET-28b
PpfabG6 in pET-28b
conjugation vector
PpfabG1 in pK18mobsacB
PpfabG?2 in pK18mobsacB
PpfabG3 in pK18mobsacB
PpfabG4 in pK18mobsacB
PpfabG5 in pK18mobsacB
PpfabG6 in pK18mobsacB

PpfabG5X in pK18mobsacB

expression vector

PpfabG5 in pSRK-Gm

Lab collection
Lab collection
Lab collection

Lab collection

Lab collection
This study
This study
This study
This study
This study
This study
This study

Lab collection
Lab collection
This study
This study
This study
This study
This study
This study
Lab collection
Lab collection
This study
This study
This study
This study
This study
This study
Lab collection
This study
This study
This study
This study
This study
This study
This study
Lab collection

This study

MFFE S17-1 )5, 5%

AN PpF1 424 (GBI

L), PA5EA KmbitEi#E4+ APpGSX.
1.5 EARFESHEL4N

W ¥4 1 I i 3 38 UKL pEL (PpfabGl) ~ pE6

(PpfabG6) VA e pET-EcfabG 43 5 5% Ak K W AT B
BL21 (DE3) J&, MR LFSEaiS
SCik [21-22] #EAT . [FIESBESCER [21-22] 8907
2, i ali b KA AT BN B2 Ak CoA: ACP %%
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oW (FabD) . 3-3%% 3L 5 ik ACP JBi /K g/ 55 44 il
(FabA) . MillGE ACP iR J5f (Fabl) . Wi ICIRE AR
T ACP & il (AasS) 2 FIK AT #i holo-ACP 25
H, I HARSNG BN 2 F ik ACP (Mal-ACP) |
FHRMEACP (C-ACP) . Z2JRIE ACP (C-ACP) .
1.6 E5pzheesainl

W LA PR TR PpFabG 1~ PpFabG 1 & #M i 1 46
W2 BcEk [24] . BARMOE IR o RN A R
50 ul, %4 0.1 mol/L Tris-HCl (pH 8.0). 50 umol/L
NADH, 50 pmol/L NADPH, 1 mmol/L B-%iJk 2
iz . 100 pmol/L N R H1E-CoA, 50 pmol/L holo-
ACP, 100 umol/L Z, i CoA B =t ACP, KiztT
I# FabD, FabA . Fabl#% 0.1 pg. 2 W ZEGSINASIE] )
0.1 pug FabG Ji5, 37°CHRE 1 h, 4 25 Bk B o
17.5%, &A1 ~3 mol/L R ZE (AR5 R 4 1 e
JE LUK AT A3 BT . L R R S AR R R i 2 Tk
CoA, AR JZ N FH S N == 15 ACP. 17178k ACP 45 B
KRR & A 30 ul, A 0.1 mol/L Tris-HCI
(pH8.0). 1 mmol/L¥f . 5 mmol/L DTT (s}
BE B2 ) . 10 mmol/L MgSO,. 10 mmol/L ATP,
50 pmol/L holo-ACP. #sfi10.1 pg AasS J& 37°CH
1 h.

2 HRE5HH

21 EWEEZENH
I 5 W BLAR BB T PpF1 S TR Y 3- T S ok

ACP iR i, A SCHH K7 #F # FabG  (EcFabG)
EHFH S HILF A 17 Blast 0 M, 4558 &
Pput 0620, Pput 2199, Pput 2972, Pput 3177,
Pput_3800 Fl Pput_3860 3L 6 /> F [K 45 it FabG [w] &
B, WASKRTE R 3-FR A5 HE ACP iF JRE, PR A
SORIX 6 A R IR fi 44} PpfabG 1~ PpfabG6. H:
H PpfabGS5 50 THEM R ARG DT R G R i, HiAth
SASFEHE BN FIREA ML HFEH . PpFabGl 5k
J% #T 7 FabG 1Y JF 5 AH R (76.5%) F1— K %
(65.2%) #bfers, HoAts 5 A7 S AR Al — 2ot
1 =5 B KK ¥l PpFabG3. PpFabGl. PpFabGé6.
PpFabG2. PpFabG4 (£ 2) . [ PpFabG4 4b, 54
FabG [A] 7 25 (1 AR 2 A5 Ser-Tyr-Lys #4676 4 .0
DL KN w4 R 725 6 31 (Gly-X,-Gly-X,-Gly) .
PpfabG2~ PpfabG6 43 F Jii # K /N5 EcFabG 24,
{H PpFabG1 43 F Jfi it £ 4 EcFabG 19 2 {5, L 451
ANFIERE (F22) . i PpFabG 1 547 £ {1 B o
HA MR PA4786 tL HAT 65.5% HUFAIAEIYE . 2B
Vi B2 Wi 45 S 7R, PpFabGS Hle A nl g HLAT
3-fii g B ACP iR J5 i 15 ¥, 17 PpFabG4 ] fEW A
s, HAJULE AR A X, W
DS AL i, AR SO P E LA FabG [F]
JREHIAT T LLTFIFSE.

Table 2 Alignment of P. putida 3—keoacyl ACP reductase homologs with E. coli FabG

Catalytic motif ~ N-terminal cofactor binding motif

FabG homologs Length Similarity/% Identity/% (SerTyr-Lys) (Gly-X,-Gly-X,-Gly)
PpFabGl 451 38.6 54.9 Yes Yes
PpFabG2 247 32.0 50.4 Yes Yes
PpFabG3 246 39.3 57.7 Yes Yes
PpFabG4 259 28.1 46.6 No No
PpFabG5 250 65.2 76.5 Yes Yes
PpFabG6 247 37.8 54.6 Yes Yes

2.2 PpfabGsiEfE BN KA HfabGiR EHUB R
F¥RCL104

K FF B CL104 /2 fabG 1Y FE fBURR R AE bR
30°CIER K, EEAERVFRIE (42°C) FERRES
B 3-BANGRTE ACP IR R, FARARRAER ™. R Aa il
LA P R 6 1 FabG [R) PR 85 H 2 15 HA 3-Tl
JIg Bt ACP 38 JF il 06 M, ASBHF 5% & e PpfabGl~
PpfabG6 2K 73 Ak CL104 Btk , IFRE:AL T

TERCHAERER (E1) .
SR BANE R WoR, FEAINGS S R BT R AR
b5 (Ara) B9FARE, SFHMEXTEZEML, &4 pBl
(PpfabGl) . pB3 (PpfabG3) #1pB5 (PpfabG5)
Ak FREE K, A pB2 (PpfabG2) . pB4
(PpfabG4) . pB6 (PpfabG6) Lk K 25 % 1k
pBAD24M 1y % fb + #B8 A fig 4= &K . 1 pBS
(PpfabG5) %Ak GEZE AU N Ara 9°F-H - 4=
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PpfabGl

PpfabG3
PpfabG2

PpfabG6

PpfabG4

PpfabGs5

Fig. 1 Complementation of E. coli fabG ( ts ) mutant CL104 with PpfabGs

e 42°CI 5E AN R A7 1 A K il e A 20 B
459 HAMNT PpfabGl. PpfabG3 Fl PpfabG5 Ftk
TER IR AIARRER R AR (455 AR%) DL E
45 UL PpfabGl . PpfabG3 Fl PpfabG5 1) 4t 7=
Yy EHLA 3-8 Bt ACP if J5 il 1% 14, 1l PpFabG2
PpFabG4 fll PpFabG6 n] fEA BLA %16 1 .
2.3 FabGRIEEBKRIELNSEINEENE

ik — 5T X 6 4> FabG [R] Y57 1 7EAR AN )
HEWRETIRE, 5K PpfabGl~PpfabG6 5L K vi 4 5|
pET-28 (b) |, 3RIGFGABRIpEL (PpfabGl) ~pE6
(PpfabG6) , At KT BL (DE3) J5, 7E37C
PBGHIE, IR NI-NTA % M2kt 715 N
Uit il 4 45 His-tag i PpFabG1~PpFabG6. 4 SDS-
PAGE kil Jy B — 2571, 3 F i SHEMARLSY, &
Wlalifb i) (&2a) .

} T B 3IE PpFabG1~PpFabG6 Je 77 B A 3- i i
I ACP i JR BG4, B Je RS d T AR DT IR A Ak
s (E12b) . K FF 1R FabH A fk £ BE-CoA
B R 5 T8 R BB ACP 3R A, 2B A 3- i 3 T
ACP, [T J5 7638 JFU i FabG i1k T A il 3-8 56 T ik
ACP, FRMKUAE /K il FabA . 34 J5 i Fabl f 1L T
BT BEACP (C4: 0-ACP) . &5R TR, SiHME
YRR AT P FabG (JkiE 8) 25{l, PpFabGl (Jk
il 2). PpFabG3 (Jkif&4). PpFabG5 (ki 6) F1
PpFabG6 (JKiH 7) #hffbAE k. 1 T BEACP, UiH]

PpFabGl. PpFabG3. PpFabG5 Fil PpFabG6 %l EL. A5
3- 1 i It ACP i i it i K. BE J7 , 1 PpFabG2 FlI
PpFabG4 B AT I 1 . B AL AR WL 7= W vk B2 A BT
ANJF], PpFabG3 HIPpFabG5 kG H44m, PpFabG6
WEPES 2 1l PpFabG 1 AL TEE HLAS s .

Hk, M T A F FabG RIEE A S5
(AR 105 R 5 ICHE A S 02 (1 2¢) . I G EQ I ERT g
It ACP 5 Jii i (AasS), LAIE=F[ il holo-ACP Jy
&Y, A EIEIE ACP. 15 A1 R R G
FabW (RSp0194) ' fiEfbF f5 Mt ACP 579 iR i
Wk ACP R4, Al 325 it ACP, Al —20
Wi 7K B FabA | 34 B Fabl {4k AE 5 2% B BE ACP.
BN, PpFabGl (JkiE 3). PpFabG3 (JKiE 5)
FIPpFabG5 (ki 7) #ARL T 22 HRMEACP, — &
FRELA 3-FR A5 ACP i IS M4 . {H PpFabG1 fiE b
AR AR, PRI LR RS , IR
BG5S REBE BANEE T, PpfabGl HAMFAMAEK
FEXT A5 I R IBUARW) &
24 ERBEMEPpfabGs RIVRHIHIE

SR AL BAMIARSNE RIS R s, R
15 AL T TR O [F) Y PpfabG 55K AT i HAA AS R 4 2E
FRYIRE . Ak — W5 6 1 PpfabG Ry L LI RE,
A5 >R FH [R] 5 2 1 Oy v T 3 PR e o 2 AR
PR SER A PCR L, Al T 6 4
PpfabG @Rk, S AKRGFESI7-1 wkfE, 5
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45—
35—

27—

(b)

holo-ACP—»

C4:0-ACP_,,

(©)
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holo-ACP—» ’ ’ ” - B ~ L~ - -

C8:0-ACP—p.|

ool . ‘
ClO:O-ACP_>_,."‘ R Q

Fig.2 Purification and enzymatic characterization of PpFabGs in fatty acid biosynthesis

(a) Pseudomonas putida FabG homologues purification. /: protein marker; 2~7: purified PpFabG1~ PpFabG6, respectively. (b) The initial
reaction. The migration positions of holo-ACP and butyryl-ACP on gel are shown. /: holo-ACP; 2~7: PpFabGl~ PpFabG6, respectively;

8: EcFabG. (c) The elongation reaction. The migration positions of octanoyl-ACP and capryl-ACP on gel are shown. /: EcFabG; 2: No FabG;
3~8: hexanoyl-ACP PpFabG1~ PpFabG6, respectively; 9: capryl-ACP.In the initial reaction, fatty acid biosynthesis was reconstructed by
adding each purified FabG to a reaction mixture containing Tris-HCl, NADH, NADPH, Mal-ACP, E.coli FabH/FabA/Fabl and acetyl-CoA
primer. In the elongation reaction, each purified FabG was added to the mixture containing Tris-HCI, NADH, NADPH, Mal-ACP, octanoyl-
ACP, RsFabW, E.coli FabA/Fabl. The reaction products were resolved by conformational sensitive gel electrophoresis on 17.5% polyacrylamide

gels containing concentrations of urea optimized to effect the separation.

W R BAMTE PpF 1 5 6, Tk — R EAEE,  IPTG AR FRIEH, APpGSX AR (E3) . X—

Hr PpfubG i~ PpfabG4 %n PpfabG6 #t— ik g G55V PpfabG5 2 BRI AR K b7
lmu AL R % 2 2 ¥k APpG1~APpG4 il APpG6. H KL .
Z IR Je #R AN g ﬁ%prabGﬂﬁnﬂ%ﬂ%ﬂﬂﬁ i3
W PpfabG5 2yl SUBRMITE AR R I A TR HE Y, iR
et FE AT

REE DL EHEN B 5SS PpfabGs FEIR A

pSRK-Gm, JFUAMABNRY B 3RA5 5 A lacl FEA |
Ja 8l P, PpfabG5 3L K 5424 500 bp J7 5119 Fr
B, i A pKl18mobsacB 45 ik pK5SX, #E—2
WA S K B MI R PpFL, K15 & g il ,
2H F APpGSX. AR K2l APpGSX A K AF ML, 453 LB+IPTG LB—IPTG
WRTERINE SH PTG, T4 T Lacl EH Fig.3 The growth of APpG5X on LB NYG plate with or
X PR BT, APpGSX A K KA, MifE G without IPTG
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2.5 ERBRBEMEPpfabGs RITHREIBMIR T
Jy W 5% PpfabGl~ PpfabG4 1l PpfabG6 %€ 7% %}
A SUBRBPE 052, AR50 T AR
M ABRIIRE . a. M T AR bRAE = 5 B 9 SL AN Al
AR PAE R, 5RO AR AR K S A
WIC2E 5, UL 5 4> J PR 98 728 AN 5 1) T 1A 2=
K. T 3-FRNRME ACP i J5 7 IR IR A i & 15
YERT, iE—200E TR SRR AR IR 1, 45
IR AT IR I FR A AN 5 B AR P TR e i 2
25, UK SAN LR Z 5 IR R IR I R & AL .
b. 7t TR Z M (swimming) , %5 W
~, SEARE AL, APpG3. APpG4 Fl APpG6 Y
B AL, B APpG1 F1 APpG2 (1)iz i I
WM, Bgit2ER (P<0.01) (Fl4a) .c. &l
TOm LB M TR PpF 1 RN 28 AR AR A 1 B BE 1) A B

(a)

5

Colony diameter/cm

(©] 10°

WT
APpGl
APpG2
APpG3
APpG4
APpG6

2.2 mmol/L H,0,

107!

4.4 mmol/L H,0,

RN, SR LE, PpfabG3 Fl PpfabG6
B DR 5 AR PR 1) A ) B R A il R R R,
PpfabGl ., PpfabG2 F PpfabG4 57% J& 1% 4 W i 5%
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Fig. 4 Physiological characters analysis of different PpfabG mutants

(a) Motility assay on LB plates with 0.3% agarose. (b) Biofilm assay. (c) Growth of PpfabG mutants treated with different concentration of

H,0,. The statistical analysis was performed with P values by two-tailed student # tests. Significant differences were indicated by asterisks (*P <

0.05; **P<0.01) .
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3—Ketoacyl ACP Reductase FabGS35 is Essential for Fatty Acid Synthesis in
Psedomonas putida

GUO Jian-Ying"”, CHEN Bo”", LI Xian-Qi”, KUANG Cheng-Wei®,
WANG Hai-Hong”, MA Jian-Rong”, YU Yong-Hong”""

(Y College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China;
2 College of Life Sciences, South China Agricultural University/Guangdong Provincial Key Laboratory of Protein Function and
Regulation in Agricultural Organisms, Guangzhou 510642, China;
3 Guangdong Food and Drug Vocational College, Guangzhou 510520, China)

Abstract 3-Ketoacy ACP reducatase (FabG), the key enzyme for bacteria growth, catalyzes the first reduction
step in fatty acid synthesis. Pseudomonas putida has important application values in environmental pollution
bioremediation and industrial polyhydroxy fatty acid (PHA) production. Bioinformatics analysis showed
Pseudomonas putida genome encodes six FabG homologues with E. coli FabG, of which PpFabG5 shows the
highest sequence similarity (76.5%) and other five PpFabGs also have high similarity (about 50%). Except
PpFabG4, the other homologs have the conserved catalytic activity sites and N-terminal cofactor binding sites. So
the paper used different methods, including the genetic complementary, catalytic activity analysis in vitro, gene
deletion in vivo, and mutant characteristic analysis, to study the biological functions of the six homologs. The
results showed that only PpfabGl, PpfabG3 and PpfabG5 could restore the growth of E.coli fabG temperature-
sensitive mutant CL104 at 42°C, and the complementary strain of PpfabG1 grew weakly. While in vitro analysis,
PpFabG1, PpFabG3 and PpFabGS5 also showed the catalytic activities in the initial and extension reactions of fatty
acid synthesis, although the activity of PpFabG1l was really weak. PpFabG6 only had catalytic activity in the
initial reaction. PpfabG?5 is an essential gene for growth, which can't be deleted in the genome. While the deletion
of the other PpfabG individually does not affect bacteria growth or the compositions of fatty acids comparing
with wild type strain. However, the motility of PpfabGl or PpfabG3 deletion mutant decreased, PpfabG3 or
PpfabG6 deletion affected the biofilm formation, and PpfabG3 or PpfabG6 deletion mutant showed higher
tolerance to H,O,. These results proved different FabG homologs contained different biological functions,

especially when countered with stressful conditions.
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