Guangxi Sciences 2015,22(1):31~36,43

:2015-01-27
:http://www. cnki. net/kems/detail/45. 1206. G3. 20150127, 0931. 001. html

*

Analysis of the Key Amino Acid of Amylopectin Hydro-
lase on Amylopectin Hydrolysis

1 2 1 2 1,2 1,2 2 1,2% %
’ ’ ’ ’ ’ ’ ’

MO Li',WEI Ting-zong”, Bl Hai'.GUO Yuan®,LIN Li-hua"*, HUANG Ri-bo'*,
YAN Shaomin®,PANG Hao'*

(1. ) 530004;2. )

) 530007)
(1. College of Life Science and Technology, Guangxi University, Nanning, Guangxi, 530004,
China;2. Guangxi Academy of Sciences, State Key Laboratory of Non-Food Biomass and En-
zyme Technology,National Engineering Research Center for Nonfood Biorefinery, Guangxi Bir
omass Industrialization Engineering Institute, Guangxi Key Laboratory of Biorefinery, Nan-

ning s Guangxi,530007 s China)

d ¢ )| ;
A ¢ )| cds1-3 s
A ] cds1-3 )
. cdsl-3  ThMA 30 ,
, A )| cds1-3
: Q556 :A :1005-9164(2015)01-0031-06

Abstract: [ Objective] Exploring the key amino acid of amylopectin hydrolyzed enzyme, which
have the ability of hydrolysis of huge substrate.is a possible way toward this problem. [Meth-
odsJA substrate-specificity mutant of cyclodextrin hydrolase was screened out from an environ-
mental metagenomic library. Molecular simulation technique was applied to analyze the special
amino acids related with substrate hydrolysis.
[ResultsICyclodextrinhydrolase cds 1-3 showed a

(2014GXNSFBA118129,2014GXNSFAA118078)

special mode of substrate hydrolytic action. The

:2015-01-06 .
2015-01-16 best substrate was amylopectin instead of cyclo-
' dextrin. This is different with other known cy-
(1989, . .
clodextrin hydrolazed enzymes. [Conclusion]Cy-
) 000 clodextrinhydrolasecds 1-3 is a special cyclodex
347004-1) , . .

trin enzyme. The sequence and spatial structure

( 14122004 -5)

analysis of its key amino acids may provide a
good basis for hydrolysis of amylopectin.
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Fig. 2 SDS-PAGE analysis of recombinant protein cds1-3
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Fig. 3 Effect of pH value and temperature on recombinant enzyme activity
(a)effect of pH on cds1-3; (b)effect of temperature on cdsl-3
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Table 1 Enzymatic properties of recombinant protein cdsl-3 for different substrates

a-

The optimum reaction conditions a-Cyclodextrin hydrate

Soluble starch Amylopectin

Enzyme T K Vimax K V max K V max
m . a1, m . =1, m . =1,
0 pH value (mg/mLy (ol L (mg/mL) (f‘m";gfﬁ‘;‘ (mg/mL) Wm"}ngi‘ﬁ‘;l
cds1-3 50 5.5 1.629 19. 45 39.52 20. 23 184.9 37.95
2.4 cdsl-3 ThMA
2 ) 2.5
, , ThMA cds1-3
. 0.38%. cdsl- Thermus sp. IM6501cyclomaltodextrinase ( Th-
3 - , MA) ,
195% 94.7%cds1-3  ThMA 30
2 cdsl-3  ThMA ¢ 4 Do
b
Table 2 Comparison of activity on huge substrates between cds ¢ 5, HIS294

1-3 and ThMA

Huge substrate ThMAC(Y%)  cds1-3(%)
o a-Cyclodextrin hydrate 100 100
Soluble starch 100 104
Amylopectin 0.38 195

cdsl-3/1-588 1 MGE H H P 62

ThMA/1-588 63
cdsl-3/1-588 43
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G K G D 124
E N D N 124

186
186

cds1-3/1-588 187 V 248
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Fig. 4 Protein sequences alignment
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