3
i
>
o

gy N KON 7L s U2 Md i
ik gt c—E B B Al AR A
=AM T S S R

(1. EMBE S AR E R EAERE, I R%, LI B8 214122; 2. 7LF K2 AW TR, L L8
214122)

WE: A AT PES s TRERS T RE TR FFAAFE (Bacillus licheniformis ) oa—iE 4
B e SRR A T AT, &R TRAEE, 4T £ o-"HEEXHATH BL2I
(DE3) P ¢ o s & ok ik, 4 2 K R R 3k KA o8 Ak R B (Thermobifida fusca) i i B & 38 7%
KGAF A LA, R MR HF FEBR IR S TH a- B RE, S ANETRRANAE
7 R B Fo 3% Hy B 9 TAZH BL21(DE3)/pETDuet-amy—cutinase , 5 ¥ st H 4k 5 #& £ 12 R & -
Ay ey TA2 1 BL21(DE3)/pET-20b-amy #4734 3 L X B ey F o X eab b, £ R 2+,
;R A ARERSL B @ R R Yk — F xF KGR W ARG I S AR AT AL, £ 32
C.iFF 7 A4 0.15 pmol/L IPTG 5 0.5 ¢/(L-h) L% &4 T, & 8 32 h J& 89k a3 9 B 5% & B
&N Tk 6.05x10* U/mL, 2 38 % 3K B AR5 #L K BE KT 69 28.3 42, BT IS E 40 a— R 0 B i 5
W H 892 o/L, EME G Rt bk F A 93.2%.

KB : oW BE; A B R R TR

¢Eﬁ3§%:Q 815 XN EHS:1673-1689(2019)11-0009-09 DO|:10.3969/j.issn. 1673-1689.2019.11.002

Enhancing Extracellular Production of Recombinant a—Amylase in
Escherichia coli through Co-Expression with Cutinase and
Optimizing Fermentation Conditions

LI Zhu', DUAN Xuguo'?*, SU Lingqia'?, WU Jing"?
(1. State Key Laboratory of Food Science and Technology, Jiangnan University , Wuxi 214122, China ;2. School
of Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract: The thermostability and catalytic efficiency of Bacillus licheniformis o-amylase have
been improved at high temperature and acidic conditions using site-directed mutations in our
previous study. To achieve highly efficient extracellular production of this mutant a-amylase,the
Bacillus licheniformis a-amylase was co-expressed with Thermobifida fusca cutinase in Escherichia
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coli and the induction strategy was also optimized. First,the co-expression system was compared

with individual expression system,which expressed a-amylase individually,in shake flask and

fermenter. The results showed that co-expression system has advantages over individual expression

system in extracellular production of a-amylase. Then,the extracellular production of recombinant

a-amylase in co-expression system was optimized using different induction strategies. Using the
optimal induction strategy of 32 ‘C and combined use of 0.15 wmol/L IPTG and 0.5 g/(L-h) lactose,
the co-expression system achieved a maximum extracellular a-amylase activity of 6.05x10* U/mL
(8.92 g/L) at 32 h,which was 28.3 fold to that of achieved by individual expression system in shake
flask. In addition, the extracellular a-amylase activity occupied 93.2% of total a-amylase activity.

Keywords: a-amylase, cutinase, co-expression , induction strategy
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32 1.0 0 94.0+3.2 0.29+0.03 0.72+0.06 403+1.1
2 05 0 103.6+3.5 5.17+0.23 9.70+0.41 53312
2 05 0.1 112.5+4.5 3.97:0.21 4.48+0.19 88.6+1.5
32 05 0.15 107.1+3.7 6.05£0.31 6.49+0.32 93.2+1.6
32 05 02 96.4+3.0 520+0.21 5.88+0.31 88.4+1.5

T B AE IPTG (s inAa Bl 52 =5 #1122
ik, AEFAE 0.5 ¢/(L-h) FLHEE T A 0.15 pmol/L
IPTG 5 0.5 g/ (L-h) ZUWE I [F] 75 5 B 14 £ J53 6 A 1
WA TN, AR ILE 8. ME 8 ATLIEH, M7E

A KM AT TR A0 BB L B, DA T 4 40 S
PET 4% 2 BLA 48 ISR

3t [

0.15 wmol/L IPTG F1 0.5 g/ (L-h) FL WLk [ i5 5: 4 1
N, I A B TS 77 300 U/mL(34 h) . i fE
0.5 of (L-h) ZLWEF T 05, 5 Jo it 76 A1 7] & B2 I () R
[ BETE 712 53 U/mL(34 h), {0k IPTG F1 L 3L [H]
PRI 17.6%, I BLAEBLAPE T 1 55 e ff 0 Al 0%
J32 170 U/mlL, 111 1 J53 T 6 1) 2 = 7T BB SE 22 114 7K

A ZF AT T A U A T R e o= A Tl A K
R I R R ISy A ST R S Al
PRI, SR N R T AR AR T
AR 11 B M B RIE 5 R 2 R ) O A AL AR
AWK 223 531 B0 1R PR T HU A ZF AT B o=
Hoy il ik [R5 W SRR T A 5 R FE E.coli BL21

AR5t r 71k 2019 5% 38 %% 114 HEH



RESEARCH ARTICLE

LI Zhu,et al; Enhancing Extracellular Production of Recombinant o—

Amylase in Escherichia coli Through Co —Expression
with Cutinase and Optimizing Fermentation Conditions

30T o
—o— IPTG+FLK

300

250

200

150

100

FA BTG 77/(U/mL)

501

OF . 4\ . e e
0 5 10 15 20 25 30 35 40 45 50 55
Fif [l /h

B8 ZHEARFSHZMGTAREEFEINILLE
Fig. 8 Comparison of the time profiles for total cutinase
activity induced with 0.5 g/(L -h) lactose,0.15
pmol/L IPTG and 0.5 g/(L-h) lactose in E. coli C
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