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Expression of Bacillus acidopullulyticus pullulanase in Escherichia coli

and its optimization of fermentation
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WE:ATE3L z‘;ﬁ#éﬁé%%i#’a% F4 % E.coli BL 21
(DE3)/ pET20b(+)-BapulA # 4 & 2 By o4 £ ik & A2 M0 5h 5
sk, W B AT L & 2 8 (Bacillus acidopullulyticus)
EXHAAFA T RATEARE LS L LBHERF Lt £
BHAE RN, FRTABEESTABALGYw, &
ARG REEE A AR A REREES pH 55 4
30 CAn 7.0, % B KR B ODgyo ik 3| 50 B, X B8 B B AR £
25 C.ouutiB Y pH 4 6.2, B o A4 7w £ 40.4 g/ (L« h)]
HAFFELABERT, S HRIRE ODg iR K4 3] 15,45,
75 B A Ak E A 1.5 g/ L 85 H R BR . % B4R ODgo 2 105
B AN EA 3 g/L R, KB4E REE G LY
Mo S B 34 659.0 U/mL, & & 85734 1 910.1 U/mL, 5 3%
FLE A 46 % B E (41,1 U/mL) A= b sM 8 7 (6.5 U/mL) AR 3k
SARET 45.4 45 F2 100 45,

KEBWR L& 28, T AR KB pH; H AR

Abstract: To increase expression and extracellular secretion of pullu-
lanase of the recombinant strain E.coli BL21(DE3)/pET20b(+ )-
BapulA at 3 L fermentor level. Expression of recombinant

pullulanase in E. coli and further optimization of fermentation at the

3 L fermenter Firstly. The effects were investigaged, including the
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fermentation temperature, pH, IPTG concentration, induction time
and glycine concentration on the expression of recombinant pullula-
nase. The optimum fermentation conditions were showed as
followed: the growth temperature and pH of the pre-induction cells
were 30 C and 7.0, respectively. When the cell density reached 50
ODy » the fermentation temperature was shifted to 25 °C, and the
pH was adjusted to 6.2 with lactose flow rates of 0.4 g/(L « h). Dur-
ing the fermentation process, glycine was added at the concentration
of 1.5 g/L when the cell density of ODggoreached 15, 45 and 75, re-
spectively, When ODgoo reached 105, glycine was added at a concen-
tration of 3 g/L. The optimal total and extracellular pullulanase ac-
tivity were 1 910.1 U/mL and 659.0 U/mL, respectively, which re-
present 45.4 and 100-fold compared with those observed under initial
conditions.

fermentation opti-
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BT 45 A9 =2 Bl A K A A 7R 7 AR B RE A 0 M Y
5] R, Ay fiff e I 26 0] 5, Duan 2607 58 15 43 B BE 458 1l % B2 R
S8 R0 00 T SR B P 7 0 o {68 22 G ) TV P R A R A
SRR E B PR . Zou BN A W H A MR il g 2
RIREAMEE I $2 = T 22.6 f%. R T Bacillus acidopullu-
Lyticus W8 & 22 B HA BLAT (0 6 2 44 T30 Gt 2 » Y 34, Je 3
I BZ 60 °C L fedd pH 5.0, AT LA 2 Fft 3 K /K fif 1l 52 1C 6
REAETE R IERY T I Bk, RIGHFRRBERGERAE
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60 20 1y T 41 2 (75 K A B R G Pl AT kT

Chen 55" 78 KB #F 08 o 5 41 R 35 K I8 F Bacillus aci-
dopullulyticus W% & 2 IHAE 5 L K BEREK T 17T K B
FERBEWEE 20 °C 24 FHBIG 35 1 156 U/mL; H 5 SR B i
ARTE R ol b 52 3R A A 7 5 B 0T 1 1) L A BIF 5 400 ¢
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KIBFFHE E.coli JM 109 Fll BL21(DE3) : A< 52 56 25 {5 5% 5

WA Neo 1 A1 Hind I B Y) 07 &5 19 5 41 Jiu kL pET20b
(+)-Bapul A: i L $E i 23 6] & 6 Hoi % 8 22 g 2k B
Bapul A(GeneBank Accession No. Ax203843.1) 3k Ji T Ba-
cillus acidopullulyticus ,
1.1.2 Rige

P TB 1595 % . K, HPO, « 3H, 0 16.43 g/L.KH,PO,
2.31 g/ L. BERENY 24 /L. Hl 5 g/L EHE R 12 /L. SR
2.4 g/L;

S TR LRl S 35 3 . KH, PO, 13.5 g/L,MgSO, « 7H, 0
1.4 g/L,(NH,), HPO, 4.0 g/L.,C4HzO, « H,O 1.7 g/L, T.
A BEEERY 2 g/ L TS A MR 1 e/L. Bl 8 o/ L. ikt 4 8 W
10 mL, &30 5 g/L;

Ik A LB 3% Bk . MgSO, + TH, O 18.35 g/L, Tl #%
by 4.8 g/L,Hil 600 g/L, Tk A ik 2.4 g/L.
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L2.1 FEMEEFE AR h A P HeAh T LB ¥R Ak,
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TMANREEE 3R . 2 ODeo, 43 3135 B 25,50, 75 B, BRIl &
25 C, BLAF T pH 2 6.2, [F B LA — 5 30 30 0 3L b 0t 47
T I 20 Y0 Y BEIR AN ZUK #E ) pH SR 6.2, 7E KBRS AR
.24 ODyoo 35 %] 15,45,75,105 B, AR 9 38 30 75 2 40— 2
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22 T TR 1 i R 3 S 22 D I AE] 1.9 mL Y
B 2= 2 AW 60 C B 10 min, A 3 mL [ DNS #F )
Ak R G S FEBR K TR 7 min, N & FKAMELS mL, 7E
540 nm P AW OGAE o BB 2L BB 2 O AR AR N
1 pmol 3 J5OHE A 3 5 S — >l ) SR

1.3.2 HABREGHMNE KN EEWKA 12 000 r/min
B 5 min, FUCIE. 7E LF WP H L 1L MIERB A
100g/L =ML, ARG EZRTHE 2 h,
12 000 r/min F .0 40 min, ¥ B0 J5 09 35 8L 0k, BT 45
FE il BT T 8 20K A CHPLO) Al

3% 5 B AE Agilent Eclipse XDB-Cyg (250 mm X
4.6 mm) , R 40 °C L3 0.8 mL/min, & I #§ Jy £ 41 i I
s R P S 338 nm, Y 2 A AR B BRI
2 SR GH
2.1 EAEMMUMESLZE

¥ J5i BL pET20b (+)-Bapul A # 8 5 1k E. coli BL21
(DE3) &2 IR0 Tl A 2 8 R PP 0 F A Pk s i
%% 10 mL LB #3535 5% 8 h RIUSKL, I F Neo T Al
Hind [l #E47 XCEE )30 UE . 25 R UL 1, DAIEL 1Ca) BT, FEL Uk

# 0.1 mL Hi B — & 55
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(a) JTRIpET20b(+)-Bapul A (b) HHEE 2AESDS-PAGE
[[52ZIEsan e I3 8
M. #HH Marker (200 kDa) 1. g4k i 2. N B3
Bl TaAXmAFHHElEa-EE 2809 SDSPAGE
Figure 1 Construction of recombinant E. coli and SDS-

PAGE analysis of recombinant pullulanase
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RS B R HAFR L m EERY . 153 &
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3 A P R s G 0 O 6.5,35.6 U/mlL d 5
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Figure 2 Effect of temperature on ODgy, and pullulanase production during growth phase
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Figure 3 Effect of pH on ODg and pullulanase production in induction stage and pH stability of

recombinant pullulanase at room temperature
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S 6 A2 B K T 04 3 T T e —
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Effect of glycine concentration on ODg, and pullulanase production and glycine residues in fermentation broth
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