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Abstract Acyl-acyl carrier protein (ACP) thioesterase catalyzes the hydrolysis of acyl-ACP to fatty acids and ACP. This
reaction removes the coupling between fatty acid biosynthesis and phospholipid biosynthesis, which is a key to obtain free fatty
acids. In this study, a thioesterase gene from Arabidopsis thaliana (atfata) was cloned into pET30a vector and heterologously
expressed in Escherichia coli BL21 (DE3). SDS-PAGE analysis revealed a special band corresponding to the fusion protein.
Under shake-flask conditions, this recombinant strain produced 232.06 mg/L fatty acid (70% improvement compared to the
control strain). Meanwhile, the extracellular free fatty acid production reached 33 mg/L, namely seven-fold improvement to the
control strain. The research laid the foundation for obtaining engineered E. coli to produce free fatty acid with high production.

Fig 3, Tab 2, Ref 17
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Table 1 Primers used for amplification of atfata
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Primer name Primer sequence (5'~3")
AtFatA-F CATGCCATGGTTTTGAAGCTTTCGTGTAATGTGAC
AtFatA-R CGCGGATCCTTAACTTGAAGGCTTCTTTCTCCAC
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Fig. I Double digestion and PCR amplification of recombinant
plasmid pYIM1
Lane M: DNA %3 T 451 ; Lane 1: PCR #7342 4); Lane 2: FikipYIMI
LAY ; Lane 3: ki pYIMI
Lane M: DNA marker; Lane 1: PCR amplification; Lane 2: Double digestion
of pYJMI; Lane 3: Plasmid pYJM1
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Fig. 2 Expression and purification of atfata gene in recombinant E. coli
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Lane M: Molecular weight maker; Lane 1: Induced strain YJIM1 with IPTG;
Lane 2: Non-induced strain YIM1; Lane 3: Purified protein
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Table 2 The fatty acid production of extracellular and intracellular
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S_%ffn D, .. Extracellular fatty Intracellular fatty R(i.}:;;) ;l
acid (p/mg/L) acid (p/mg/L) 4
BL21(DE3) 3.12 5.82 131.13 4
YIMI1 2.89 35.13 196.93 15

Ration: [@ANIRTRRAE SR H AT (1 LA

Ration: The percentage of extracellular free fatty acid in the total fatty acids

KW R A EE S5, 5T TRIRE, o &%E
K, AR SRS 2, B AU U WA A Ak
2 (i FLIR) 10) BH AR 32 R TR H R B A R K i T B 1 A I
FARACEARAR, HEZLESN e AE e, B k&
B AR R U, AR 5T R K AT B AN R 1 3, i o
AW F R AR i TR T B, S A B TR M FT R R R
BRI A2, O UL RE I 0% BT 15 96 35 R afarartty 2 3] 5 hr 2% 4k
pYIMLLE, Jf T b K AT i BL21(DE3), 15 2] — k= 7~ g
U T3 114 2 BT R

T RO A LG 06, E 4L B kR YIMOUIR I R e b
WP AR ARG 1745, H AR R A IR I 88 7= 28 #1133 mg/L,
SRR 64, M SIS I IR 7= i AE AR A L s #] T
15%. LA g5 R0, 76 KM FT B P9 ad 22 18 90U I 6 195 1l 5%
Hatfata, @8R T =8 RGN GI/EFI DS, G421 48 & 5 1R 7=
i, T ELIE NG R BE LA 25 A9 B 340 00 2 R 40, e 41D 1R 7= i
A HE N AT AL T B Wi AR A R B T2, A0 T A 77 AR LA B ik 2>
TREEREE PTG Y. R T 2% B ALK I T xR RS R R
TEME, FRATM T AR AL, T8 I Xk SR B Y IR T R 7
BT E, e B4 AR 2 DA I R = 1 22 B K, % E 4
T X 28 i B 0 R A R LA —E AR E M. BARTRATIRAS T
i A R R 0 T RE R AR, (T AL TR B B, R Wi R
FEaA B, T ELIR R 0 5 i 32 22 i R AR 11 0 R R T
PR G 4 I ) A Aol X & B8 7 ik 5 0 T4 Ve R A7 38 iR
ASRIRIFSE , LA IR 5 3t 52 55 M i U5 7 =

A 5T 38 2L 5 WU TR T R S R A A 0

20:0 1.8,

17:0c

O||||-\r|1r|1r1|“—|
1

12 13 14

bl ] b et e bk noae am i e k] i il b |

15 16 17 18
#Hmn

13 GC-MSHKIMN H AT Y MBS R 24 1
FIG 3 GC-MS analysis of fatty acid composition from strain YJM1
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