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Gene Cloning , Heterologous Expression and Characterization of
Levansucrase from Bacillus amyloliquefaciens
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Abstract: Levansucrase from Bacillus amyloliquefaciens was cloned and heterologously expressed
in Escherichia coli BL21 (DE3). After purification,the enzymatic characterization of levansucrase
was determined and analyzed. The optimum temperature of hydrolytic activity was 45 ‘C and the
maximal transfructosylation activity was measured at 40 ‘C . The optimum pH for hydrolytic and
transfructosylation activities were 6.5 and 6.0, respectively. The K,, and V ., values for levansucrase
were calculated to be 150.74 mmol/L sucrose and 21.23 pmol/(mL -min ) , respectively.
Levansucrase-catalyzed reaction was investigated at pH 6.0 and 40 °C. The result indicated that the
content of levan was up to 34.05% in total products after 12 h.
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111 B# 5 R &
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1.1.2 ¥4k LB #5555 tryptone 10 /L, BERE4E
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Bacillus amyloliquefaciens
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W& =Y S A E. coli DHSa B Z S 40, 25
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MH A 4% 3 wL W E 3 mL Y LB-Kana
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[l iof B 3 2 30 CCHE 9%, 12 h s MR IR B O MO BE T Ak
F 1 20 mmol/L.pH 6.5 1 Na,HPO,-NaH,PO, %% nf
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1.2.3 Levansucrase #4544 KM 3 0.22 wm
JEME . £ 1 mL HisTrap HP 41 & R AR IC 3% M2 My
B CBAE) BEAT 2 B 24l . ZE vl A & A 20 mmol/L
KA 0.5 mol/L AL EH B BEIR 44 22 #h ik ( 20 mmol/L |
pH 7. 4), Z i B &4 500 mmol /L BEME 0.5
mol/L G AL EN ) B TR BN 2% P (20 mmol /L.pH7.4),
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ZR AR 5T T ke R A R T K e e U H Y
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T2 8K, M V... Y% H Lineweaver—Burk 77 ¢
BT
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A AP R,
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KNG R 1.5 kb K 5 ALK BamHT F1 Xhol

HEAT XU B D) 960 45 2R W 1, P> DNA Jr BOR /I
2979 5.4 kb Al 1.5 kb, W H 92 N AL T4 A B ik
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28a-1.Sase TF Escherichia coli AR,

VK 1:pET-28a (+)-LSase (BamHI1/ Xhol); ¥k i M:10 000
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1 EARH pET-28a-LSase #I & 1158 1E
Fig. 1 Identification of recombinant plasmid of pET-28a—
LSase
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B E.coli BL21 (DE3)/pET-28a (+ ) -LSase
£ 0.4 mmol/L 1 IPTG 5% 12 h J5, BOWER
1K, LI 23 1K pET-28a(+) B E.coli BL21(DE3)
Jy xR, 45 ULE 2, SDS-PAGE 453 Bon , 4
IPTG % 5 )5 W B 4L E.coli BL.21 (DE3)/pET-28
(a)-LSase, H 8 5 4547 th BLAEZY 52 000 (VK iE
)b x5 s R B B E R — 2, O HAEE
2 TR R R S A TR VR R T ) il R R 2H 2
A K I 2 il 1% | % B LSase fF E.coli BL21(DE3)
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Fig. 2 SDS-PAGE analysis of expressed products
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Fig. 3 SDS-PAGE analysis of samples from purification

24 REXEANEENFIE

241 wER mEE WK 40H, EAR LSase
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THA-2 SF 51 2 JROME M Al 72 60 SCIN 5 2% il 11 7k
e KB T 2 Bl & 5 PR B (Zvmomonas mobilis ) 1Y
AWM A MR RE MRESEEN O CM,
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Ml (E 30 CIFR B T i R e R Mg v v, T 0 fie
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Fig. 4 Effect of temperature on the activity of LSase
242 BEAEMW A LSase B T AFEE (30,
40,50 °C) T AbF I 2 FH AR 4 eI, 45 R WL 5-6,
FKWAE 30 CTFIE 12 h J5, @RISR
83.07% , ¥ FeRATHEETE ] 76.06% ,40 CHUE 12 h
J& o3 M RV RS R A TG 53 5 R 74.97%F 76.05%
fE 50 CHCE 2 h J5, 40 B 05 B AR R 5ok
21.23% , 5% RS G 12.46% , 1G4 4 h J5 , i LT 2%
1o
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Fig. 5 Effect of temperature on the hydrolytic stability of
LSase
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Fig. 6 Effect of temperature on the transfructosylation
stability of LSase

2.5 pH X EHEFEMERNFN
251 w#EREpH WME 7 AT AE pH 6.5 B, 5
2 LSase WK% J1 e K, i pH 6.0 I 46 ¥ 1% J)
K, X5 CHIEW Microbacterium laevaniformans
ATCC 15953 Jr 7= B§ By fx & pH & i ™,
Lactobacillus sanfranciscensis TMW 1.392 [#) 5% 4k
FERE RIS pH o~ 54,4 pH 7 4.4~6.2 JEFE N, i
THTE 50%LA b B4 pH KT 7.0 I, 328G i 7%
Egcot & 11 I = i1 TS TEN U N < o1 v B )
levansucrase fxi@i pH #B7E 5.0~7.0 Z [H]1
252 pH#AAZEMW KEAHAM LSase B TAMEM pH
(4~9) T 12 h J5 e HAR ARG 25 R ILIAT 8,
LSase 7€ pH 6.0~7.5 W E&a , 12 h Ji5 H 5% 43 fl 15 17
SRR 5%V 1
26 REEEWREEINFESHNNE
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LRSSt HRLZIR 2019 £ 3BEEIH




RESEARCH ARTICLE

XU Jun,et al: Gene Cloning,Heterologous Expression and Characterization

of Levansucrase from Bacillus amyloliquefaciens

2, AW K, MV 5 9 150.74 mmol/L Al
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Fig. 7 Effect of pH on the activity of LSase
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Fig. 8 Effect of pH on stability of LSase
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ARV P K R 1Y levansucrase X FEME (1) 25 A1
71 22 W 4R K, Leuconostoc mesenteroides B =512
FMC "7 Rahnella aquatilis """ P. syringae "1 Fl
Zymomonas mobilis™ 1 F M REME B Y K., 53 501 R
26.6 50,122 160 mmol/L,
2.7 LSase &4 & M

L 200 /L HEAE MY, 7E pH 6.0.,40 CH&MET
HEAT SR SO REME B AL S, 12 h J5 28 0k SO I %k
PEMIEAT b . SRR T S A A AR R
M — R 90 71, BAK Z b R S o )
B 34.05% , i EERE R 4.31%

¥k W T Bacillus amyloliquefaciens H47 H1 1
levansucrase & [ #E17 va B, 3528 T 7E Escherichia
coli BL21(DE3) Wi g Fik , L8 alifb )5 , Xt
LSase MYBFAE AT THI2E R, PR K80, B4
fitt 1.Sase M 7K fiff M 1% 115 B il 115 S5 35 WL B2 43 90
45 CH1 40 °C, e\ AR T 40 CHE, BTG R e o e
15 pH 439k 6.5 A1 6.0, 7 pH 6.0~7.5 Z [8], i nJ
VB B [ AR A7 o 10 5 SRR B A K, RV 43 301
4 150.74 mmol/L 1 21.23 wmol/(mL-min), M4k,
7E pH 6.0.40 C& 4 F 47 B i b S50y, 12 h J5 4
F P SR BN ) T 43 BGR B 34.05%
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