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Purification and Physicochemical Properties of Low
Molecular Weight Proteins from Buckwheat Seeds
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School of Human Environmental Sciences,
Mukogawa Women’s University, Nishinomiya 663-8558, Japan

Two low molecular weight proteins were separately isolated in crystalline forms from buckwheat seeds
by affinity chromatography on a chitin column, ion exchange chromatography on a CM—cellulose
column and gel filtration through a Sephadex G-25 column. The two crystalline proteins thus obtained
were referred to as buckwheat chitin-binding proteins I andIl, BCP IandIl, respectively. Further
purification of the crystalline BCP II by high performance liquid chromatography resulted in separation
into the three proteins, BCP Ilal, a2 and IIb, respectively. These three purified proteins showed
a single band on SDS—polyacrylamide gel electrophoresis, indicating that each protein was essentially
homogeneous. .

The purified BCP T al, IIa2and IIb had the very similar amino acid compositions, mutually, and
comprised the total numbers of amino acid residues of 40 to 46, - suggesting that they are closely related
to each other. The amino acid compositions of the purified proteins revealed that the minimum
molecular weights of BCP Tal, Ta2and I b were 4,800, 5,500 and 4,800, respectively. The proteins
were stable in the wide range of pH3 to 11 at lower temperature than 60°C and even in the range of acidic
pH at 100C.
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Fig. 1. Affinity Chromatography of a Crude Extract

from Buckwheat Flour on a Chitin Column.
Sample was put on to a column which was previ-
ously equilibrated with 0.05M ammonium acetate
buffer, pH 8.0, and the column was washed with
the same buffer. Elution was performed with
0.1M acetic acid. |
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Fig. 2. Ion Exchange Chromatography of the BCP
Fraction on a CM-Cellulose Column. Elution
was first performed with 0.05M ammonium
acetate buffer, pH 4.1, and then with a linear
gradient consisting of 300ml of the same buffer

" and 300ml of 0.2M ammonium acetate.
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Fig. 3. Crystals of the BCP I (A)and I (B).
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Fig. 4. Electorphoretic. Pattern of BCP I, I and
the Further Purified Proteins on a SDS-
PAGE. Lane 1 was marker proteins; Lanes 2
and 3 show BCP 1 and 1T ; lanes 4, 5 and
6 show BCP Il al, T a2 and I b in order of
number, respectively.
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Fig. 5. Thermal and pH Stabilities of BCP II. The
sample solution was treated at various pH’s
and temperatures as described in ‘Method’.
The chitin binding activity was calculated from
the residual absorbance of the reaction mixture.
The symbols, I, @, A, @ and [] indicate
30C, 40C, 60C, 80TC and 100TC, respectively.
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Fig. 6. Typical Absorption Spectrum of Purified
BCP 1II al.
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Table 1. Comparison of Amino Acid Compositions of the Crystallized and Further Purified
BCP Il ’s with Those of Antifungal or Antimicrobial Chitin-Binding Proteins from the
Other Families of Plants, Stinging Nettle, UDA?, Rubber Tree Latex, Hevein®and
Amaranthus Caudatus Seeds, Ac—AMP1 and Ac-AMP2.10

Amino acid Chitin—Binding Antifungal or Antimicrobial Proteins
BCP Ac
ITal a2 Ib UDA Hevein AMP1 AMP2
Asp 1 1 1 7 7 0 0
Thr 2 2 2 2 1 0 0
Ser 3 3 3 11 4 2 2
Glu 4 6 4 7 6 2 2
Pro 2 3 2 4 2 2 2
Gly 10 11 10 17 5 7 7
Ala 4 5 4 3 1 0 0
1/2Cys 8 8 8 16 8 6 6
Val 0 0 0 2 0 2 2
Met 0 0 0 (] 0 1 1
Ile 0 0 0 1 0 0 0
Leu 1 1 1 1 2 0 0
Tyr 1 1 1 3 1 2 2
Phe 0 0 0 0 0 1 1
Lys 2 2 1 2 2 2 2
His 0 0 0 2 1 0 0
Agr 0 1 1 6 1 2 3
Trp 2 2 2 5 2 0 0
Total 40 46 40 89 43 29 30

Numbers of amino acids of UDA, Hevein and Ac AMP’s are those determined

by sequence analysis.
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