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Abstract: A codon optimized thermostable pullunase gene (Bn pulB) was synthesized and cloned behind an
artificial tandom promter Pga2. The synthetic cassette was used to generate a suicide plasmid pGE -BPB;
transformation of the plasmid into Bacillus subtilis 168 led to a pullulanase producing recombinant strain CH-1
with native nprE deleted. Initially,30.3 U/mL of extracellular pullulanase was detected by CH-1 on regular
medium supplemented with glucose,up to 268 U/mL of enzyme was detected by fermentation at 32 °C in
medium with initial pH at 6.2,using 45 g/L of sucrose as carbon source and 60 g/L of wheat bran plus bean
pulp as nitrogen source.

Key words: pullulanase ; Bacillus subtilis;synthetic operon;tandem promoter ;fermentation optimization
FESYEE.TS201.3 XERFRIRAG ;A X E 4 5:1002-0306(2015)20-0214-06

doi: 10.13386/}.issn1002-0306.2015.20.037

W8 2% il (Pullulanase, EC 3.2.1.41) j& — Pl GE% K fifo—1, 60 8, W n] LLN V) a—1, 40 1 5t , e 2
R AR T R V) i S, AR AT b R T o —VE K BN 5 2 B P PP B S . 5 A =2
EUER TR % o Ak, S 22 Wi s i) DL AR T Pt A b, T 208 U =2 Wil (1) 4 P AN R BE IR e S I 3K
K i Wi 2 R AE H 1 2 R 2 8R4, SRAFAS R 280 HEE, HAr A58z 10 TN H, (3 H w4k
I REAR =4 o DRI, 35 22 P AE AL TR 25 254 7k H AP B TR S AR T R R, B A ZE T T
WL —Ph &) IS o MR AR F A RO AS [H] 7 RGN AE . B, R BAT B AR 2L
Elg T LAy g T 2 K T B figheol, T 2S5 5~2 Jilg LU Big A F R o3 L, FF AT TR BRI & U R A o
TKARZ W o= 1, OB, T 11 B4 5 = g AN m] B Sk E KB ZE M AT B (Bacillus naganoensis) )3

Y #s B #.2015-01-22

TEE B 548 (1989-), 5, M LA 50 & AT 4 %) : £ 4 A2, E—mail : 19890801 chenwei@163.com,
*EAEE  IMEAN(1974-), F WL, BH X R, AR @ B TA2 S A% T E-mail : sunjs@sari.ac.cn.
EETE : L5 K= AAHBEA S AU B (15295810600

214 501552208



@étﬂ%&l

A I

220 (Bn PulB) i@ ¥ 62.5 °C, 5 idipHES5.0 LA
N RCE AR TR EEAE60 C A AT, AR G S P L n T,
H B VTR K 22 1P 12 496 21 O R A B 3o 1% 1 e £
HUEAT T 43w 25 770012, FifE G 8 BA £ 1156 U/ml.
SR A B 2F AT e R 49 W 58 0 95K, Hl 40 R 22 Ak
Az, WARTEE T SO 2L T AR
AT S A ARG T H R E s i
T 4E T %:Bn PulB Cassette (BPB) , £ JTURL A4 4 . |7
LS 4E I/ W | S PN I N s R S /) R 5 N7 R S
WAFIE B PulBIFAT 5 28 O AT B AR A2 77 TR Ak, T
B IR AL e FOR e 4 A AT T I iR %, B it —
35 1) T PR AR Tl 2% A% 0K AR T iIF 5 B4 o kil

1 MRlEFE%®

1.1 #MREEE

il 4 IUATF B8 Bacillus subtilis 168 (Bs 168)
B 5 [ R AR R D ATCC; ZF AR R P pMK4 38
ZF i A TR A R R O (BGSC) T3t 131, K iz A
Escherichia coli DHSow AN 52 36 AL ACAR A£ 5 5 Br
pGENE—nprLR  ASS250 =5 8 43 JF (R s UKL S Sk IR
ZH DN A $2 B3 571 80 « PCR % [k 71 & L A2 DNA
HR EIRCAE R 2 AxyGENA w3241k ; T43% 4%
Bt 2R AL DL AZ DN A B SEIPE P DI 4S fiTakaRa
AN AP Taq DNASRAEE W [ Fermentas; 15 £ 5
DNAZEAGHE  TOYOBOZA &) [IKOD—Plus—; HAth A1k
WA ok E R EE D Hr el 515 W PCRA )
FITASCRE . DNADPRIPFZE LS DNAG A RS
i P G R A2 M B AT R O ) 5T R T R S T A
SRR IFEHSY 95 S BPB—F (GGACAAGGCTCAACCCG
AACGG)/BPB -R1 (GGAAACCGTCAACGTGGTACTC
ATTG) .NPR-L (TCATTCGGTTAGACAGCGG) /NPR —
R (CGTAAGC-AAGACGATAGCTGCCGTC) LA NPR—
L/ BPB-R2 (GCGAAAACAGGCTGAAGCTGAACATG
AG ;LB FF L 1.0% NaCL, 1.0% ik &5 (3 15, 0.5%
Fr R B s W46 R RS 98 3852.0% 1 K IEKr » 1.0% 8
M ,0.5% (NHY ,S0,,0.1% KH,PO,, [ I 4% Tk i
0.25 g MgS0,,0.001 g FeSO,.

ZHWY 21024 FR K il B 44 s TU-
1810F ANy Y e el db 0 Al A A 281 BR U1
LA SHA-B/KIBTHIR IR 28 TT00FAEI R s
Mastercycler £ &£ PCR{X 4 & Eppendorf; NanoDrop
2000% 43 Y6 T 2 [E Thermo Scientific s
1.2 KBHE
1.2.1 & 2NRIAEBAEF R w1 WD PR,
FH T 22 R IR I L TR R A T (BPBD 35— 4~ |
P B P Pga2 UM AT T80 AR IFI 4% Bn PulB
(GenBank: AEV53626.1) [F 3 K7 21 Fl— AR 1 2611
TP, o Pea2 it tH i 8)) T PyxiEM A2 RNA F& 2
T-CrylTTAUS 14 pi% , 2 i 3 5y 13 22 DRl amy LI 23 i IR
F&SPamyL, UL F P41 SO A) WL T %0 70 S0
1.2.2  FRIKJFCRE 54 TR B0 A4 B A2 R 8 2F B AT
AR R EA Sk i1 B Tz, #1ABn PulB
M58 BB YL T BPB4 K301 1 ML, & BamH 1 1
EcoR 1 gV )5, F4) 5 B AL 228 R 5 0w pMK4 1,

Vol.36,No.20,2015

A Pga2-Bn pulB (BPB cassette)

@ Bn pul

| PyxiE cry3A sta>( SPamyLL |
B pMK4-BPB
!
MF4 BamH |

E3p amy) /BamH 1 +EcoR 1

Bn PulB g

cat_,

lacZ-alpha

pMK4-BPB

5585 bp

. EL’UR 1
bla repC
C pGE-BPB
g /EcoR 1
-Ec bla
Pga2 //
ori—-ColE1-F E o
ROP pGENE-nprLR nprR
Y 5980 bp
T7-terminator o N

~ermC

“TT=EcoR |

nprR
BT gl & 2 WA N A 1 S L ARIE TR A
Fig.1  Construction of plasmids for expression of
recombinant pullulanase
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Fig.3 Molecular identification of markerless strain CH-1
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Fig.4 Production of heterologous pullulanase from different

recombinant Bacillus strains
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Fig.5 Effect of carbon sources on the production of Bn PulB
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Fig.7 Effect of different nitrogen source on the production

of pullulanase
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of recombinant pullulanase
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level of the enzyme
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