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Chemical modification of CGTase from Bacillus sp. Al} was performed under optimized mild
conditions. Loss of CGTase activities was observed when modifications were made on carboxyl, histidine,
tryptophan, and tyrosine residues by treatment with 1 mM 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
(EDC), diethylpyrocarbonate (DEP), N-bromostuccinimide (NBS) and N-acetylimidazole (NAI), respectively.
While modification of cysteine, lysine, and serine residues with up to 100 mM concentrations of N-
ethylmaleimide (NEM), 2, 4, 6-trinitrobenzenesulfonic acid, and phenylmethylsulfonyl fluoride, respectively did
not affect CGTase activities. For cysteine modification, iodoacetamide and dithiothreitol treatment gave the same
result as NEM. Protection of the active site of CGTase with protective substance (a-, f-, y-CD, or maltotriose)
prior to chemical modification significantly reduced activity loss. These results suggested that carboxyl (aspartic
and glutamic acids), histidine, tryptophan, and tyrosine residues were located at the active site of CGTase. In the
estimation of the number of histidine, tryptophan, and tyrosine residues at the active site of the enzyme using
spectrophotometric determination, it was found that p-CD or y-CD protects two histidine residues, one tryptophan
residue, and two tyrosine residues of CGTase, This suggests the prwence of these amino acid residues at the
active site of CGTase,

By non-denaturing polyacrylamide gel electrophoresié, cffect of chemical modification on the
enzyme structure was analyzed. The modification of carboxyl groups by EDC resulted in a protein band which
moved slower than the unmodified enzyme suggesting that the ret negative charges of the enzyme were reduced.
Modification of tryptophan by NBS did not change the pattern of protein and activity bands in the gel. When the -
enzyme was modified by DEP or NALI faster protein and activity bands were observed. The result suggests that
these two reageats induced more net negative charges or structural changes which leads to more exposed negative
charges. - Analysis by PAGE thus confirms the modlﬁeatlon on carboxyl Iusudme prtophan, and tyrosmc ;

! residues by EDC DEP, NBS, and NAI, respecuvely —

: .When kmeuc parameters of CGTase for cyclodextrm subsuates were. measured, the Mchaehs
oonstant(l(m)valuesforoouphng reaction were 1.55, 1,60, and 1.94. mM and Vi values were. 2.81, 2.50, and -
- 1.40 pmoles/min for p-CD, maitosyl (G,)-p-CD; and methyl-p-CD, respectively. - For: cyclodextrin degrading -
acuwty,theK..vaIueswerai% 16, 1.69, 1.42, and 91.63 mM and V..., values were 5896 13.12, 861, and 1069
" pmoles/min for «-; p-, y-CD, and maltotriose, respectively. The result indicates that' g~ and: v-CD were more
suitable for substrate binding site than the smaller molecules, o-CD or linear maltotriose,
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A absorbance
BSA bovine serum albumin
CD cyclodextrin
CGTase cyclodextrin glycosyltransferase
cm centimeter
°C degree Celsius
g gram
h hour
IgG immunoglobulin G
I litre
mA milliampere
min minute
ul microlitre
mi millilitre
mM millimolar
M molar

nm nanometer

rpm revolution per minute



	Cover (Thai)�������������������
	Cover (English)����������������������
	Accepted���������������
	Abstract (English)�������������������������
	Abstract (Thai)����������������������
	Acknowledgements�����������������������
	Contents���������������
	Abbreviations��������������������

