TR AR Chin J Biotech 2011, February 25; 27(2): 185-195
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjb@im.ac.cn ©2011 CJB, All rights reserved.

Tl 4K

LEF AR = EAH o- IR B 20 B % 15 B B ) A2
E
MR RAN BRET KR, 2K

1 RS SRRFSHERERESRNE, g 214122
2 VIR RFAEY T RSB T RF T AEYHRAFE I E LSRR, % 214122

B OE: dda T o- IR HE AL (o-CGT B) RYRIFRMAN ARG LB EHBEEGHEHE. £
REVBRETHAT BmAl stk e AT mdh, A E = E# (CD) AR T CGT Befin IR A i IR & A MK
UM BRI MG TAILE R, BRI AESFFRIF L S50 CHKRE 1hATIRKE 108d /5, KIAH 20 % H ik b Bk
AR, B RAAEAT A A7) 69 2t R BERABABA 91 % A= 50% 6988 7% , *TREERRE 50 CARA 1hERA T 10%
EM, FIRKE 108 dELR2EAAME. I, CaCl,#= PEG400 L7 —F 9P 2R, W 4 ARy F 5 51 vk s IR
JE A B miAnE] CGT BE L BER T 40 CIff 45 d, CGT BaeyskBes LT A%, SHFE100% A4, BT T BEH—&
K5 a-CGT B a-3Fsefm B-Ar B EA, ZATHRPFTUARREKSBEF TG THELE, AFTAEFL 44
MBERRZ GG, BBESBENRFESZOIEE, (LFR0ATAHEIIREG o-CGT Bl 5 6948 2 M, A CGT B¢
T Ab i B RBEFE TR AR 7k, FIN&EA R TER = EEMITEA LR G B AT RRAET HRIE,

KR : oMM R B ARESH, LFEReR, RAEEH, B =&

Enhanced storage stability of recombinant enzyme
preparation of a-CGTase from Paenibacillus
macerans by chemical additives

Xianliang Zheng'*, Dan Wu'?, Zhaofeng Li'*, Jian Chen'?, and Jing Wu'*

1 State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China
2 Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University, Wuxi 214122, China

Abstract: To enhance the thermostability and storage stability of a-cyclodextrin glycosyltransferase (0-CGTase), we added

specific chemical additives into the preparation of a-CGTase, and studied the effect of additives on the storage stability of
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a-CGTase at different temperatures. Then we measured the protein structure of CGTase in the far UV (200—250 nm) and near UV

(250320 nm) ranges respectively by Circular dichroism (CD) spectra under high temperature and analyzed the relationship

between thermostability and protein structure. The results indicated that the addition of selected additives (gelatin, glycerin, CaCl,
and PEG400) enhanced the thermostability of a-CGTase dramatically. After 45 days, the preparation of a-CGTase still had 100%
of the enzyme activity with different additives superimposed at the optimum concentration at 40 °C. The CD spectra of a-CGTase

showed that glycerin could protect the secondary and the tertiary structure of the CGTase under high temperature and therefore

the enzyme maintained its high activity. Chemical additives can improve the stability of a-CGTase significantly and they preserve

the enzyme activity by protecting its secondary structure.
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Fig. 1

Thermal stability of a-CGTase with different protein concentration and pH. The crude enzyme preparation with different pH

and protein concentration was heated in 50 °C for 15min, Activity of the unheated sample was taken as 100%, and the percent of the
remaining activity of the heated samples was calculated. 1--7 means protein concentration is 1 mg/mL and pH is 7.
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Fig. 2 Storage stability of crude a-CGTase preparation. The
crude enzyme preparation was incubated in 4 °C, 25 °C and
37 °C. Activity of the sample before incubation was taken as
100%, and the percent of the remaining activity of the incubated
samples was calculated.
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Table 1
presence of chemical additives

Heat inactivation of enzyme preparation in the

Additives Concentration Residual activity (%)
Gelatin (W/V) 0.5% 73.28
1% 81.56
2% 70.13
Glycerin (V/V) 10% 68.69
20% 91.85
30% 93.65
CaCl, 0.5 mmol/L 50.24
1 mmol/L 59.92
2 mmol/L 58.57
PEG400 (V/V) 5% 25.79
10% 60.98
20% 64.74
Without additives 10.05

The crude enzyme preparation was heated at 50 °C for 1 h. Activity
of the unheated sample was taken as 100%, and the percent of the
remaining activity of the heated samples was calculated.
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Fig. 3 Storage stability of crude a-CGTase preparation by chemical additives. (A) Gelatin. (B) PEG400. (C) CaCl,. (D) Glycerin.
The crude enzyme preparation was incubated in 4 °C, 25 °C and 37 °C. Activity of the sample before incubation was taken as 100%,
and the percent of the remaining activity of the incubated samples was calculated.
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Fig. 4 Synthetic effects of chemical additive on the stability of
enzyme preparation. The crude enzyme preparation was
incubated at 40 °C. Activity of the sample before incubation
was taken as 100%, and the percent of the remaining activity of
the incubated samples was calculated.
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a-CGTase 1: protein marker; 2: purified a-CGTase.
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Table 2 Content of a-helix, -sheet and random

B-sheet
4°C 50°C 4°C 50°C 4°C 50°C

o-helix Random coil

Native enzyme 0.24 0.17 0.19 023 057 0.60
Glycerin 028 0.27 0.15 0.16 056 0.56
PEG400 0.28 0.09 0.18 030 0.54 0.61
CaCl, 0.25 0.11 0.18 029 057 0.60
Glycerint+CaCl, 029 027 0.18 0.19 054 054

GlycerintCaCL,+PEG 025 024 0.17 0.17 0.58 0.58
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