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phospholipids in Staphylococcus aureus
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2 College of Food Science, South China Agricultural University, Guangzhou 510642, Guangdong, China
Abstract: Staphylococcus aureus is a major contributor to the microbiological safety hazards in
China. It uses fatty acids to synthesize phosphatidic acid (an essential intermediate in the
synthesis of cell membrane phospholipids) for reproduction. Therefore, inhibiting the synthesis
of phosphatidic acid can effectively control S. aureus and thus reduce the damage to the
environment and organisms. However, S aureus has the ability to synthesize phosphatidic acid
via both the type II fatty acid synthesis (FASII) pathway and the FASII bypass. The common
inhibitors against S aureus only target the FASII pathway, which can result in the emergence of
FASII bypass escape when the bacteria are exposed to high levels of exogenous fatty acids,
creating a potential gap in the protection. This paper provides a comprehensive overview of the
signaling processes of the FASII pathway and bypass for synthesizing phospholipid acid, as
well as the conversion of phospholipid acid to other phospholipids in S aureus. Furthermore,
the key targets of the signaling processes that may be inhibited by antibacterial agents are
discussed. This review may provide theoretical guidance for the development of new bacterial
inhibitors.

Keywords: Staphylococcus aureus; type II fatty acid synthesis (FASII) pathway; type II fatty acid

synthesis (FASII) bypass; antibacterial targets; new bacterial inhibitors
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Figure 1

Synthesis process and main synthetases of phospholipids in Staphylococcus aureus.
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Figure 2 Biosynthesis process of fatty acid synthesis initiation and carbon chain extension pathway (A),
phospholipid transacyl pathway (B), and phosphatidic acid synthesis cellular phospholipid pathway (C).

acid biosynthesis G, FabG)if Jii il B-* M-t biosynthesis Z, FabZ)A9fEH T BiKTE iz #-2-
M (1 (B-hydroxyacyl-ACP)! . B-F2ME -2 METBERE- 2 WK 2 1 (trans-2-enoyl-ACP), 1 —
PEAR R AR TR A= & i Z (fatty acid B I3 - £ Mk 244 B 1 3 It g 38 Dt A g i -

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4710 (YIS Gk

Microbiol. China

ORI, (HIE AR EESE N 2 I F I id 8 —
Fe bR EE AR AR IR 2P R K K B
i, (HEREEMR AR S 22 AP

TERR T WA A SR R v, SR B A
M2 FabF, Z5BE-CBEARE TN
Mt- 2 Wh AR (1 48 A5 B ", Espeland 2627
LRI, FabF JEAfl FASIIA Al % Hh i 56 ik
fitt. HARIE A ER FabF fosmfl st w7
VR BRI AR I 4 B A A Bk e 0,

FabG it—5Y B-RMAE- CBEEUAE Y
WIFESN, Al B-FRmEdE- 2 Whak R ™. BAR
Yao ZE PR A IR 5B FabG XA 5 A= 406 %
ISP IER K S i s FE VR, B A At
SERILT FabG il filn, sxasrh iy s
FE W& TR (epipilocatechin gallate, EGCG)R] L4
il KB P Y FabGP?!; LI K tachyplesin XK
FAFFER . {8 PG4 (Acinetobacter baumanni) . fifi
R EAF (Klebsiella pneumoniae) Filf 4 2
i (Pseudomonas aeruginosa) &k, -3¢ B H it
i FabG RARMEEAEFPY, wire e LR RK
BTIR S HTRIN 4 0 (0 453K 1A FabG HE it

ARG AVER, (B H RS A Y 5
1o B2 O R BUYE L ] FabG TR IR sl SH A%
LW OHRERE | o-VA M EEBRE | B-1A LBk
BRI RAEER B AN 5 B> RIIE, FabG #A
ST R RS —

FENR W TR A e L FE v, B-FR RS- 2Tk
AR 0t — A 3 e B K SR A B -2 -0 T
F- R E A", Z AR UK,
o A PR SRR, 4 i J2 FabZ M
FabAP®) FabZ fitfb B-F2 Mt 5L 2 Bk I 2 1 i K
133 R -2 - O TR R 1, 76 FASITEUAN
B R F K 5 117 FabA 78 A AR A A A
B, B T2 5BUKNAN, FabA B2 5 A A
iR A 1A B FER, 9T R W] FabZ 7E7E TGN
PR R R, A E ) SR

f ot - L ME A E AR g 1 (fatty acid
biosynthesis I, FabDffifb iz =X -2-1 k- £ M 44
IR R O WA 1, X G DR
e A 3 AR 1 B Ji — B BRET S A o 4
BEE A ERTA Fabl BIAPHIR AFN-1252 4577 /i
BLEL A SR AR 7l TS {EL ] e e A R A

x1 SHEHAKEEMAEHERS BB RIS RS R B R HELIER

Table 1 Enzymes catalyzing the initiation phase of fatty acid synthesis and the lengthening phase of fatty acid
carbon chain in Staphylococcus aureus
Classify Type Step Reaction substrate ~ Reaction product Whether it is a key enzyme
Carboxylase AccABCD Fatty acid synthesis Acetyl-CoA Malonyl-CoA True

initiation pathway
Acyltransferase FabD Fatty acid synthesis Malonyl-CoA Malonyl-ACP False

Synthetase FabH initiation pathway

Condensase FabF

Reductase FabG extension pathway

Fabl Trans-2-enoyl-ACP

Dehydratase FabZ
FabA

Malonyl-ACP
Acetyl-CoA
Fatty acid carbon chain Acetoacetyl-ACP
B-ketoacyl-ACP

Acetoacetyl-ACP True

B-ketoacyl-ACP True
B-hydroxyacyl-ACP True
Acetoacetyl-ACP True

B-hydroxyacyl-ACP  Trans-2-enoyl-ACP False

False
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