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Table 1. The reactive system of AasS

Components Concentration Dose/uL
Fatty acid/carboxylic acid 10 mmol/L 2
Tris-HCI (pH 8.0) 1 mol/L 5

DTT 50 mmol/L 5
MgSO, 100 mmol/L 5

ATP 100 mmol/L 5
Holo-ACP 5 pg/pL 2

AasS 0.1 pg/pL 2

H,0 - To 50
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holo-ACP 4- 100%
DTNB holo-ACP  4- holo-ACP holo-ACP
(ACP%) 2-D
DTNB C6-C12 holo-ACP
DTNB holo-ACP 50% AasS
1 200 pL C13-C17
DTT 60 min 0.4 mmol/L ACP 30% AasS
DTNB ODy;, holo-ACP
holo-ACP €] AasS
AasS
2 HERAupH (3
21 ACP  AasS 2.3 -ACP AasS
(E. coli)
AasS
DH5a/pBAD-ACP & pBAD-ACPS holo-ACP
4 holo-ACP 1.2
(V. harveyi) AasS 64.4 kDa AasS
SDS-PAGE «Da | 5
AasS (1 972 — e e
66.4 — S—
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AasS 37°C 20.1 — .
1lh (Urea-PAGE) 143 — .
C6-C17
AasS -ACP(  2) 1. PRECINE AasS FRixdk
AasS Figure 1. Purification of V. harveyi AasS from E. coli
strain BL21(DE3). Purification of V. harveyi AasS by
native nickel-chelate chromatography. Lane 1: molecular
holo-ACP holo-ACP mass markers; lane 2: V. harveyi AasS protein.
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Figure 2. The catalytic reaction of AasS for straight fatty acids in vitro. A: The catalytic reaction of AasS for short-chain
fatty acids was determined by 20% Urea-PAGE with 0.5 mol/L urea. C6: hexanoic acid; holo-ACP: stand holo-ACP. B:
The catalytic reaction of AasS for medium-chain fatty acids was determined by 17.5% Urea-PAGE with 2.5 mol/L urea.
C7: heptylic acid; C8: octanoic acid; C9: nonanoic acid; C10: decanoic acid; C11: undecanoic (hendecanoic) acid; C12:
dodecanoic (lauric) acid; holo-ACP: Stand holo-ACP. C: The catalytic reaction of AasS for long-chain fatty acids was
determined by 17.5% Urea-PAGE with 3 mol/L urea. C13: tridecanoic acid; C14: tetradecanoic (myristic) acid; C15:
pentadecanoic acid; C16: hexadecanoic (palmitic) acid; C17: heptadecanoic (margaric) acid; holo-ACP: Stand holo-ACP.
D: Vibrio harveyi AasS catalytic activity was monitored spectrophotometrically for straight fatty acids. Data are meantone
standard deviation of three independent assays. Different letters indicate significant between treatments (LSD at P=0.05).
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Figure 3. The catalytic reaction of AasS for straight
fatty acids C13 at different times. The catalytic
reaction of AasS for C13 was determined by 17.5%
urea-PAGE with 3 mol/L urea.
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Figure 4. The catalytic reaction of AasS for hydroxy fatty acids in vitro. A: The catalytic reaction of AasS for
medium-chain hydroxy fatty acids was determined by 17.5% Urea-PAGE with 2.5 mol/L urea. C8-OH:
3-hydroxyloctanoic acid; C10-OH: 3-hydroxyldecanoic acid; C12-OH: 3-hydroxyldodecanoic acid; holo-ACP:
stand holo-ACP. B: The catalytic reaction of AasS for long-chain hydroxy fatty acids was determined by 17.5%
Urea-PAGE with 3 mol/L urea. C14-OH: 3-hydroxyltetradecanoic acid; C16-OH: 3-hydroxylhexadecanoic acid;
holo-ACP: stand holo-ACP. C: Vibrio harveyi AasS catalytic activity was monitored spectrophotometrically for
hydroxy fatty acids. All experiments were repeated three times with similar results. Data are meanzone standard
deviation of three independent assays. Different letters indicate significant between treatments (LSD at P=0.05).
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Figure 5. The catalytic reaction of AasS for benzoic acid and salicylic acid in vitro. A: The catalytic reaction of AasS for
benzoic acid and salicylic acid was determined by 17.5% Urea-PAGE with 2.5 mol/L urea. 1. Benzoic acid; 2: Salicylic
acid; holo-ACP: Stand holo-ACP. B: Vibrio harveyi AasS catalytic activity was monitored spectrophotometrically for
benzoic acid and salicylic acid. All experiments were repeated three times with similar results. Data are meanzone
standard deviation of three independent assays. Different letters indicate significant between treatments (LSD at P=0.05).

AasS activity (ACP%)
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-
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Figure 6. Identification of AasS enzyme catalytic reaction. AasS enzyme catalytic reaction was determined by
17.5% Urea-PAGE with 2.5 mol/L urea. A: BA, B: SA, C: Gly. -ACP: No addition of holo-ACP; -ATP: No addition
of ATP; -AasS: No addition of AasS; BA: Synthesis of benzoic acid-ACP; SA: Synthesis of salicylic
acid-Acyl-ACP; holo-ACP: Stand holo-ACP. All experiments were repeated three times with similar results.
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Figure 7. The catalytic reaction of AasS for Amino acid in vitro. The catalytic reaction of AasS for Amino acid was
determined by 17.5% Urea-PAGE with 2.5 mol/L urea (A, B, C). Gly: Glycine; Ser: Serine; Cys: Cysteine; Thr:
Threonine; Ala: Alanine; Asn: Asparagine; Asp: Aspartic acid; Glu: Glutamic acid; GIn: Glutamine; Val: Valine; Met:
Methionine; Pro: Proline; Leu: Leucine; lle: Isoleucine; Lys: Lysine; Arg: Argnine; His: Histidine; Trp: Tryptophane; Tyr:
Tyrosine; Phe: Phenylalanine; holo-ACP: Stand holo-ACP. D: Vibrio harveyi AasS catalytic activity was monitored
spectrophotometrically for Amino acid. All experiments were repeated three times with similar results. Data are meanone
standard deviation of three independent assays. Different letters indicate significant between treatments (LSD at P=0.05).
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Identification and characterization of acyl-acyl carrier protein
synthetase of Vibrio harveyi in vitro

Kaihuai Li*, Chao Zhang', Yonghong Yu?, Qiaogiao Guo®, Yuling Liao, Jincheng Ma’,
Haihong Wang""

! Guangdong Provincial Key Laboratory of Protein Function and Regulation in Agricultural Organisms, College of Life
Sciences, South China Agricultural University, Guangzhou 510642, Guangdong Province, China
2 Guangdong Food and Drug Vocational College, Guangzhou 510520, Guangdong Province, China

Abstract: [Objective] The aim of this study was to characterize Vibro harveyi acyl-ACP synthetase (AasS) with
free fatty acids of different chain length and other carboxylic acids as substrates in vitro. [Methods] We analyzed
the catalytic activity of AasS in vitro qualitatively and quantitatively by Urea-PAGE and UV spectrophotometry,
respectively. [Results] AasS could catalyze the synthesis of fatty acyl-ACPs using straight chain free fatty acids
with different chain length as substrates, and the enzymatic activity was much higher than C6-C12 fatty acids. In
the case of 3-hydroxyl fatty acids, AasS showed higher activities to C8-C14 chain length as substrates.
Furthermore, AasS could utilize such as 20 amino acids, benzoic acid and salicylic acid as substrates, and all
formed corresponding acyl-ACPs. [Conclusion] Vibro harveyi acyl-ACP synthetase (AasS) catalyzed different
substrates with different activities, and this finding could provide a reference for analyzing the metabolism of
amino acids.

Keywords: fatty acyl-ACP synthetase, free fatty acids, amino acids, benzoic acid, salicylic acid
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