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Summary

In the course of survey on biologically active substances in traditional plant foods, we have noted that tubers of
arrowhead, Sagittaria trifolia L. var sinensis, contain unique lectins, particularly, specific to o-xylose residues, in
addition to a-galactose- and a-mannose residues. Fresh tubers of arrowhead, grown in Suita region, were homoge-
nized in PBS at cold. After separation of starch, the lectin-containing protein fraction was successively fractionated
by using affinity columns, each lectin being further purified by gel filtration. The molecular properties and binding
specificities of these lectins were characterized; a-xylose-specific lectin, first found in plant kingdoms, is a glycopro-
tein with molecular mass 5 % 10%, consisting of two subunits, 26 kDa. It binds to terminal a-xylose residue of xyloglu-
cans. Possiblly, it may also recognize terminal S-xylose residue. a-galactose-specific lectin is also glycoprotein, molec-
ular mass 5.2 X 10%, with two subunits, 26 kDa. This lectin binds to terminal a-galactose residues of galactomannans,
also with human blood B substance. a-Mannose-specific lectin, is a dimeric protein with subunit of 26 kDa. It recog-
nized terminal o-mannose of yeast mannans and glycoconjugates, In addition, it also recognizes terminal a-d-arabino-

furanose residues.
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Scheme 1 Fractionation and purification procedure
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After the unretaining protein was removed with 50mM PBS, the retaining lectin
was eluted with 20-30mM DAP.

Fig. 1 Elution profiles of (A) a-xylose- and o-galactose-binding lectin from the corresponding
affinity column
A: xylose column, B: melibiose column (each, 1.5 X 10cm)

) S N BRNE, T — FEUSTIEWIN A max550 - 580nm & 7% L7ze A FWALSGHTIC & 0 531X 25~26CTh %, —T5, 5rlkb)
Wrl% 3%, isoamylase & pullulanase Z /EH ST, AW $ 54+ ) THED 55 4i % LC (Dionex) TH#7 (HPAEC) L7z#5%, main
@D unit chain® K 31316~18TH - 72,
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A:xylose lectin,

B: a-galactose lectin,

C: a-galactose lectin (bound on
blood B-type column),

S: protein markers
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Table 1 Amino Acid Composition of a-Xylose-, a-Galactose- and
a-Mannose-Binding Lectins of Arrowhead Tubers

Amino Acid Xylose-lectins Galactose-lectins Mannose-lectins™
(mol%) (mol%) (mol%)

Asx 8.0 145 138
Thr 5.0 48 43
Ser 23.1 7.6 94
Glx 14.8 139 139
Gly 247 10.1 115
Ala 8.2 6.2 6.8
Val 38 6.6 43
Met 0 19 16
Ile 22 34 22
Leu 31 8.3 6.4
Tyr 15 3.7 22
Phe 1.6 54 34
His 35 30 24
Lys 0 42 6.0
Arg 0 6.5 5.0
Pro ND ND 74

Hydrolysis Condition: 6N HCI, 110C, 24hr
*By courtesy of Prof. Y. Konishi, Osaka City U.
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Fig. 3 Mass spectrum of a-Xylose-binding lectin
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Fig. 4 Quantitative precipitation curves of Arrowhead xylose-lectin with xylose-contain-
ing poly- and oligo-saccharides
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Fig. 5 Quantitative precipitation curves of Arrowhead a-Gal-lectin with Taragum Galman
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Fig. 6 Elution profile of a-Man-lectin on mannose-column
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Fig. 7 Quantitative precipitation curves of arrowhead mannose-binding lectin with yeast mannans
and Mycobacterial cell-wall d-arabinogalactan
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