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Table 1. The sequences of primers

Primers Sequence (5°—3")

gdh_1 TTYGGNACNCTNGAYRTNATGTA
gdh_2 CCNATRTANCCCATNGGNATCAT
gdh_3 GAATTCCATATGTACACGGAT (Ndel)
gdh_4 ATCCTGAGCTCTTATCCGCGGC (Sacl)

Y=CorT; N=ATC or G; R=A or G; the restriction endonuclease

sites are underlined.
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0 H» Pk R v B R R S S IUTURL Nde T T Sac 1 i
VISl 45 R R W] gdh O % B T pMDI19-T Jt ki o
Nde 1 F1 Sac 1 {1 gdh Y5 pET28a L PE AL i Br e
ik R 3 % 82, AL E. coli BL21 (DE3) J& 52 245 40
o, 2 W PCR %85, 3R 43 B 1 5 4 1R Bk E. coli
BL21/pET28a—gdh. #t— 5 [0 77 45 B B os % 5 A
4K 786 bp, St 261 G HEIR , B 1R K 2 K S K AH
X0y TR R 2 28,5 kDas
2.2 BHEEANSFSRERHEAS WL

o4 ¥ E. coli BI21/pET28a-gdh %
0.1 mmol /L) IPTG - 17°C 5 514 h 5, SDSPAGE
SR WoR  5AE H A gdh )X BB E. coli
BL21/pET28a AH LL#52 , i % ¥ i Z M 7E E. coli BL21
HRAG R R, o T K /N 0 30 kDa (] 1) 5 Lt
PR T HAE28. 5 kDalig fi K, X Rl fig & EA HE
] N K45 —4 6 x Histidine $525. EAFHKLEH
AR » v 3 5 A SR A REL I V0 AL Tl A 28 R 8 1 S )2
Hralifk , SDSPAGE 45 R Jy s — 4 (B 1), K
/N30 kDa, 55 2H A 4 I S XN AR TR W] 2
Tk — DB o R 2 BT 4l Ak, T 3R 1 R Uk Al 2
Bl i 008 > T 5 482 1) I 27 Pk BT
2.3 MMmRERMEESHIEEN

U o AR A RS IR Ve R A R s, —
A OLT S B RS B TE s WA A 1RO 2,
SR, THE A 2 BTN s SR ek v PR R 4 A I 2K
HE T RN T B 2 BEAK . W ST A A (& 2) BoR,

1 2 M 3

kDa
—972
— 664

— 443

30kDa—> — %00

— 201
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Figure 1. Expression of glucose dehydrogenase (GDH) in E. coli and
its purification. Lane 1, Celldree extracts of E. coli BL21/pET28a—gdh
induced by 0.1 mmol/L IPTG; lane 2, Celldree extracts of E. coli
BL21/pET28a; M, Protein marker; lane 3, Purified GDH by Ni-

affinity Chromatography.
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Figure 2. Effects of temperature on the activity and stability of

glucose dehydrogenase (GDH) .
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E— W pH &F N A G &M, @& T a8k T4 — pH
fE, B <5 K 35. th K&l 3 7 L& ., GDH 1%
0.1 mol /L pH 8.0 [fJ Tis-HCI tf & H, t 5z K 11 fE 4k,
W, #E pH 5.0 — 8.0 yu [ Py I, B S B pH Y
BTG ;24 pH M 8.0 ETF4A 9.0 I, lEvE
FFe. GDH A A% pH Fa &y [H, 76 pH 6.0 -
9.0 PAHXSFEE » WG PR FFAE 60% LL Lo

—=— Sodium citrate buffer
—— Potassium phosphate buffer

—— Tris-HCI buffer
(A) 120 4

100 H
80 4
60 1

40

Relative activity/%

20 1

(B) 120

IOO—-
SO-
60-

404

Residual activity/%

204

B 3. pH 385 E M (A) fnfa 214 (B) B9 %2 Mm
Figure 3. Effects of pH on the activity (A) and stability (B) of glucose
dehydrogenase (GDH) .
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WX 2 R A LS R B A R I 52 Pk o 49 G - 0 g
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LA [ Fefr 258 1608 by JEE 40 3 0l U0 5 17 i %6 4
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BT IR 5 R 22 ol A 22 B I A AR TR
(B 5) o L DAKE by JE 4 » A4 35 1 A 8 4 A0
EIREIE T ) 34.4% , X D= FLBE . D= 85 B 42 3
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3 ik
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Table 2. The kinetic analysis of the recombinant GDH for NADP " il NAD "

Cofactors Specific activities/ (U/mg) K,/ (mmol/L) K, /(1/s) (K, /K,) / [L/( s*mmo) ]
NADP"* 8.62 +0. 14 0.24 +0.01 125.23 1.5 520.99 £12.78
NAD " 8.37 £0.09 0.27 £0.01 124.19 £0.9 461.12 +1.94

FU PR~ PR v B 0 I i R DR o 42 4 OB 2 R
I T B o ACHIE ST LA 2 AT TRT Ja8 1) 1 4 4 i 40
Wl 2 B R I I8 <7 7 B R AN Bacillus sp. YXH Jik
DRI 20 v o e T b 2 D B S I R T O R

H T MV (¥ T 4L E Bk E. coli BL21/pET28a—gdh, 5I
BT 41 70 I 2 K T 1 R I SRR .

584G N Bacillus sp. G3 7 24 % I & B 5% /5 24
FETR 1 [R) YR 1 I8 80. 3% , {H Ji7 # e A7 i L2 A5 A
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Figure 5. The substrate specificity of glucose dehydrogenase (6] Zhang RZ, Xu Y, Sun Y, Zhang WC, Xiao R.
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Gene cloning and characterization of a solvent-resistant
glucose dehydrogenase from Bacillus sp. YXA
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'Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University, Wuxi
214122, China
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Abstract: [Objective] A gene encoding solvent-resistant glucose dehydrogenase was cloned from Bacillus sp. YX- and
expressed in Escherichia coli. The recombinant enzyme was then characterized. [Methods]  The glucose dehydrogenase
gene was amplified from Bacillus sp. YX- genome according to its conserved sequences in Bacillus sp. The recombinant
enzyme was over-expressed in E. coli and purified by HisTrap HP affinity chromatography. The purified enzyme were
characterized. [Results] The glucose dehydrogenase gene contains an open reading frame of 786 bp encoding 261 amino
acids. The maximum activity was observed at 45°C and pH 8. 0. The recombinant enzyme was highly resistant to several
organic solvents. More than 90% of the activity was maintained when the enzyme was incubated in 50% cyclohexane,
octane, decane at home temperature for 1 h. In addition, the enzyme displayed broad substrate spectrum and has catalytic
activity for several sugars to afford reduced coenzymes. It exhibits similar capability to regenerate either NADH or NADPH
with specific activity of 8.37 U/mg and 8.62 U/mg for NAD " and NADP". [Conclusion] The organic solvent-tolerant
glucose dehydrogenase was explored successfully on the basis of bioinformatics analysis. The work supplied a new
biocatalyst for the cofactor—regeneration during the reaction in organic phases catalyzed by oxidoreductases.

Keywords: glucose dehydrogenase, coenzyme regeneration, organic solvent-tolerant, substrate specificity
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