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Fig. 1 Binding between WGA and chitotriose
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Fig. 2 Structure of labeled chitotriose
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HE: 5mVs ,, VAT 7FI)F2—F: 50mV, +
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Fig. 3 Voltammograms of labeled chitotriose and the

WGA-labeled chitotriose complex

(a) Blank; (b) 4 X 107" M Labeled chitotriose; (c) 4 X
10~ "M Labeled chitotriose + 5 X 10 "M WGA ; For
(c), labeled chitotriose and WGA were mixed for 1
hour in 0.1 M phosphate buffer (pH 7.0). After a
potential at —1.0V for 5 min was applied to the elec-
trode, measurements were carried out with differential
pulse voltammetry.
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Fig. 4 Voltammograms of labeled cellotriose and the
WGA-labeled cellotriose complex

(a) Blank; (b) 4 X 10~" M labeled cellotriose; (c) 4 X
1077 M Labeled cellotriose + 5 X 107" M WGA; For
(c), labeled cellotriose and WGA were mixed for 1
hour in 0.1 M phosphate buffer (pH 7.0). After a
potential at — 1.0V for 5 min was applied to the elec-
trode, measurements were carried out with differential
pulse voltammetry.
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WGA 22 —EORH, BRIE» AL TLLERVY
BTG LERGELZ. A U FaR—T 3 VRSN 5
ELHIZFTNALF N M) F— ADOEFREOBIBHR SN
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Fig. 5 Dependence of the incubation time on the
peak current

Labeled chitotriose of 4 X 10°" M and WGA of 5 X
10"" M were mixed in 0.1 M phosphate buffer (pH
7.0). After a potential at —1.0 V for 5 min was applied
to the electrode, measurements were carried out with
differential pulse voltammetry.
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Fig. 6 Interaction of labeled chitotriose to lectin

l: SBA; A: Con A; @: WGA; Labeled chitotriose
of 4 X 10" M and lectin of 5 X 10”7 M were mixed for
1 hour in 0.1 M phosphate buffer (pH 7.0). After a
potential at — 1.0 V for 5 min was applied to the elec-
trode, measurements were carried out with differential
pulse voltammetry.
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Fig. 7 Effect of the length of sugar chain to forma-
tion of the WGA:-labeled sugar complexes

M 4% 107" M Labeled sugar; @: 4 X 10"’ M Labeled
sugar + 5 X 107" M WGA ; Labeled sugar and WGA
were mixed for 1 hour in 0.1 M phosphate buffer (pH
7.0). After a potential at —1.0 V for 5 min was applied
to the electrode, measurements were carried out with
differential pulse voltammetry.

F— A WGA ZHRMLRR S EHE L 2-ER T,
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TeOOREIEN L TR E 2 H. B, AFHEIMERE
L OBM RS L T 5 SO — T L B 2 LR
EN5.

X 7y

1) C. L. Nilsson: Anal. Chem., 75, 348 (2003).

2) N. Sharon, H. Lis: “Lectins”, (2003), (Kluwer
Academic).

3) J. B. Lowe: Biochem. Soc. Symp., 69, 33 (2002).

4) J. L. Bundy, C. Fenselau: Anal. Chem., 73, 751
(2001).

5) Y. Cheong, G. Shim, D. Kang, Y. Kim: J. Molecul.
Struct., 475, 219 (1999).

6) A. P. Wei, D. K. Blumenthal, J. N. Herron: Anal.
Chem., 66, 1500 (1994).

7) O. W. Reif, R. Lausch, T. Scheper, R. Freitag: Anal.
Chem., 66, 4027 (1994).

8) R. J. Russell, M. V. Pishko, C. C. Gefrides, M. J.
McShane, G. L. Cote: Anal. Chem., 71, 3126 (1999).

9) R. Qiu, F. E. Regnier: Anal. Chem., 77, 2802 (2005).

10) M. Wuhrer, C. A. Koeleman, C. H. Hokke, A. M.
Deelder: Anal. Chem., 77, 886 (2005).

11) K. Sugawara, K. Ueda, H. Kuramitz, S. Hoshi, K.
Akatsuka, S. Tanaka: Chem. Lett., 29, 214 (2000).

12) K. Sugawara, T. Shirotori, G. Hirabayashi, H. Kuramitz,
S. Tanaka: J. Electroanal. Chem., 568, 7 (2004).

13) K. Sugawara, T. Shirotori, G. Hirabayashi, H. Kuramitz,
T. Kaneko, S. Hoshi, K. Akatsuka, S. Tanaka: Anal
Sci., 17, 21 (2001).

14) G. Bains, R. T. Lee, Y. C. Lee, E. Freire: Biochem., 31,
12624 (1992).

15) M. Monsigny, A-C. Roche, C. Sene, R. Maget-Dana,
F. Delmotte: Eur. J. Biochem., 104, 147 (1980).

16) A. Kristiansen, A. Nyszter, H. Grasdalen, K. M.
Varum: Carbohydr. Polym., 38, 23 (1999).

17) C.S. Wright: J. Biol. Chem., 267, 14345 (1992).

18) W. M. Pardridge, ]J. Eisenberg, J. Yang: J. Neurochem.,
44,1771 (1985).

19) V. G. Vanderhorst, E. Terasawa, H. J. 3rd Ralston: J.
Comp. Neurol., 454, 82 (2002).

20) J. M. Kauffmann, O. Chastel, G. Quarin, J. Partriarche:
J. Bioelectrochem. Bioenerg., 23, 167 (1990).

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

674 BUNSEKI KAGAKU Vol. 55 (2006)

Voltammetric Evaluation of Wheat Germ Agglutinin -
Oligosaccharide Binding

Naoto Kamiva', Tomoyuki TakavaNacl', George HirapayasHI' and Kazuharu SUGAWARA'

'F aculty of Education, Gunma University, 4 -2, Aramaki, Maebashi-shi, Gunma 371 -8510
(Received 14 April 2006, Accepted 20 July 2006)

The voltammetric behavior of oligosaccharides, which combine with wheat germ agglutinin
(WGA), was investigated. The binding was evaluated from the change in the electrode
response of an oligosaccharide labeled with an electroactive compound. When the measure-
ment of the labeled oligosaccharide was carried out in a 0.1 M phosphate buffer (pH 7.0) with
WGA, the peak current decreased based on the WGA-labeled oligosaccharide binding. In the
presence of WGA, the peak current of labeled chitotriose was lower than that of labeled cel-
lotriose. This is because the hydrophobic acetylamide group of chitotriose relates to the bind-
ing. Furthermore, the binding constant between WGA and oligosaccharide was estimated.

Keywords : oligosaccharide ; wheat germ agglutinin ; electroactive compound ; voltammetry.
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