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Studies on lectin. I Survey of Okinawan leguminosae seeds and

other plants for hemagglutination and purification of Glycine max
lectin cultivated in Okinawa islands .

I # &

ﬁm&&!#~vafy~uﬁkoﬁ%.t(KEﬁﬁ%ﬁ?KﬁET%thm<ménfﬁb.
FTEHELORRIN TV 3,

S a I/GiStillmarkl%%J; Y 1888 4 Ricinus communis MF & bRBINt, BY, V7712
RMBEBGRIER B EER SN, BEASEBSNED 18, Boyd K&k b MBIKBESET 5
V2 F ris#ligan, EREYERLICEINICRE SN, FORE, BHEZEAXT2600Hp0
DEMHE~ S, ﬁﬁ%@bnwomurmaﬂﬁ@mamrﬁm&aﬁﬁﬁmﬁm3n#))
ﬂﬁ,vﬁf/mﬁébwwuiﬁv/nﬁmﬁm E%ﬂﬁﬁ% ERBE L UBEARLOL
ﬂ FOMEREET 2 b0nAH LN, LT Yoo B E (bt & UHE BRI D & E IR D 7= 55 I
SO ERBUEHARDBITRON T 3, -
~ﬁ,ﬁ%m%mﬁm%mmmﬂwrﬁmﬁﬁﬁﬁﬁﬁ%ﬁmﬁménrwao »
Km%fﬂ,Wﬁ%%w%ﬁsiﬂﬁm%QEﬂH%KEAZwﬁﬂtﬁﬁfacé 5, KRBk
ﬁ%ﬁﬁ%ﬁ?%ﬁﬂﬁ%ﬁ%mowtﬁibko?wf,vﬁfymwﬁagﬁmmﬁ%ﬁatb.
&tkﬁva%v@ﬂﬁ%ﬁ&%ﬁﬁ%ﬁ%tb@ﬂ&kﬁva%7®ﬁﬁﬁ%mﬁ.ﬁm%aéno

I £ & %5 &

1. RORERAOMYE"
ﬁ@&ﬁﬂ&ﬁo#¥3ﬂﬁ&Dﬂﬁbkﬁ@&bmﬂbta?Ube,Amamm;ﬂk‘”%é

* ERERAERY TR

* fw:-xa%g,717&#bUaAa88,ﬁmfhuvAang%mﬁb.7I7&
TPpHG61ICRBWL2D5 100ml &35, '
HRERAEMFMENME 26: 105~113 (1979)




106 WERAEREBLHRE W265 (1979)

S UHEREARIRRALTS X, NEREEMEXLDBA Li-8, @D icitse LmaokE%EpE Lo
kMﬂﬁMﬁﬂEEﬁﬁmfﬁ@%#biﬁﬁn(ZMOmm,wﬁOLt&,4%@%&Kﬁ%&§
iﬁﬁﬁm&mwmﬂun.ru7yyﬂﬂﬁmmu%®4%$mmﬁﬁm105mﬁb,05% rY
Fov (ETVR LY 7YY, Sigma 8 type I HK 1BFEMA, 37°C 10584 Y F 2 <— }
bk&.&Eﬁﬁ&fﬁ@&#b4%@&&KK%£§¥QL#°Hﬁ,FUfVVMEKiDﬁ%E
HiknEMRICH~ATHY 7 F Y ERVIBE, $1,000 o ERMmMHRD 511,

2. HEOmMM

ﬁ%ummssﬁ1Lﬂv5mm54¢4Hzf®mmmmbnswémwn,ﬁ%mauifwxw
Lk&.RﬂlgKiﬂﬁﬁklOml&miﬁBﬁ&mmbtoﬁ@&hﬁmamt%ﬂﬁﬁiﬁﬁt
EZREL 0

kﬁﬁ%u#ﬂt&ﬁ%ﬂ%ﬁﬁv!kbtoxﬁvafyoﬂﬂuFmeﬁtﬁ&fﬁﬁote

Defatted meal

extracted with saline
\

Sup. (8)

1/ 3satn. with (NH4)2 SO4

ppt. (A)
Sup.‘
2/ 3satn. ‘
\ ppt. (B)
Sup.
satn, ‘
ppt. (C)

Fig.1 Procedure for extraction and fractionation of proteins present in
Glycine max.
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Table 1. Plants showing hemagglutination

Non - Trypsin — Non - Trypsin —
Plants treated treated Plants treated treated
RBC RBC RBC RBC
Albizia retusa - - Glycine max + +
Bauhinia japonica - - Leuaaena leucocephala - -
Caesalpina— _ . ;
b ulcheerima - Mimoza .pud'tca h h
Canavalia gladiata + + Pongamia pinnata - -
. . Psophocarpus — _ +
Canaypalia mecrocarpa -+ -+ tetragono obus
Cassia surattensis - - Sesbania aculeata h h
Delonix regia - - Sophora tomentose - -
Dolichos lablab,var 1 + + Vigna angustifolia h h
Dolichos lablab ,var 2+ + Vigna marina - -
. . Vigna sinensis - -
Erythrina var: t - +
” rz.n v Teg'a ‘ Alocasia odora - +
Galactia tashiros + +

Phoenix roebelensi - -

The seeds were ground in a mortar. The powder (lg ) was mixed with saline
(10ml), and the mixture was stirred for 1 hour. After 1 hour the extract
was centrifuged and the resulting opalescent supernatant was used for hem-
agglutinating activity, +: Hemagglutinating activity, —; no .activity, h; hemolytic
activity,

* D.labab var.l $LU2REESEHEENIOY L EFITvar, 13K, Fi, TEMLIZ
&0, var, 2 13HKR1E, BE, TEMFEL DO (cf.Cobley,L,S. 1963 An introduction
to the botany of tropical crops p. 134 Longmans London.)



108 MERAZBEZEEHBRE $H265 (1979)

D.lablab var 1* LU 2%, G. tashiroi, G. max BF THEESRD ot —H, F ) 7 ¥ VIRER
MBR TR, X SITE. pariegata ¥ L UP, tetragonolobus BT THEUDRBE R Shize TR
Tit, Y ' ERICBT 2 A. odora MK T Y 7~ YIUBEFRMRIREEE LTze M. pudica, S. acu-
leata B XUV, augustifolia TRIBMEHHD - 12,

2. HAREAXBLIFUVOERESIUEN
7 YE-v AMARELVB N BERBEORMBREETF % Table 2iI7RT, EB(0.3~0.6

Table 2. Hemaggluting activities of fractions obtained by ammonium sulfate
fractionation of G.max saline extract .

Hemagglutinating activity for non—treated RBC

ion ! _ r
Fraction 1) Ctiter /ug /ml )
S 0.353
A 0.068
B 0.122
C 0.010
1) See Fig. 1.
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Table 3. Inhibition of crude lectin of Glycine max with various sugars.

Mikeld's classification?) Minimum amounts (mg,ml ) completely
Configuration of carbon Sugars inhibiting hemagglutination 1)
at 3 and 4 non—treated RBC
L —Fucose >10
l
I Ho 2
H
HO D—Galactose <0.625
% 1 N—Acetyl-D— < 0.625
2 . OH 2 Galactosamine
Lactose < 0.625
L —Arabinose =10
D- Glucose >10
3 D—Mannose >10
D—-Xylose >10
N—Acetyl-D— R
Glucosamine >10
. L—-Rhamnose >10

1) Four titer was used in this inhibition assay as the lectin concentration.
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MR ic 4 2452403 Table 4 KRT L HRBHONII» - 20

Table 4. Hemagglutinating activities of crude lectin with the red cell
of human. 1)

Blood type Hemagglutinating activity
(non—treated RBC) (titer )

A 2

B 2

AB 2

0] 2

1) 8mg of crude lectin was used.
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Fig. 2 Chromatography of crude G.max lectin on calcium phosphate.
Crude lectin ( 600 mg) protein dissolved in 20 ml of 0.001 M
phosphate buffer, pH 6.8, was applied to a colum (2.2X 9cm).
Elution was performed by a stepwise increase of the concentra-
tion of the buffer as indicated in the Figure., Fractions of 100ml
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were collected at a flow rate of 20 ml per hour.
, Optical density at 280nm; = hemagglutinating
activity.
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Fig. 3. Chromatography of purified G.max lectin on carboxymethyl
cellulose, Purified lectin (15mg) protein was dissolved in
5m of 0.1M acetate buffer, pH 4.0 (starting buffer ) , and
applied to a colum (2 X 40¢p). Elution was performed by a
linear increase of the concentration of NaCl. Fractions of 5ml
were collected at a rate of 20ml per hour, , Optical
density at 280nm; E=3 hemagglutinating activity.
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Fig. 4. Electrophoresis of purified
lectin in 7.5% polyacrylamide
gel (pH9.4) run at 2mA per
tube for 120 min.

a; Crude lectin, b; Purified

lectin .
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Summary

Survery of extracts of Okinawan leguminosae seeds and other plants for hemagglutination and
purification of Glycine max lectin were studied.

Leguminosae family seeds showing hemagglutinating activity for non- and trypsin-treated rabbit
red blood cell (RBC) were as follows; Canavalia gladiate and microcarpa, Dolichos lablab var. 1 and
var. 2, Erythria variegata, Galactia tashiroi, Clycine max and Psophocarpus tetragonolobus. While,
Alocasia odora extracts which belongs to family of Aracese agglutinated trypsin— treated RBC.

The specificity of the crude G. max lectin was tested by hemagglutination-inhibition and human
ABO types assays and was found to be galactose specific lectin and non-specific toward ABO types.

The purification of G. max lectin was accomplished first by fractional precipitation with
ammonium sulfate, and then by hydroxylapatite column chromatography. Proteins so obtained

revealed to be homogenous by CM-cellulose column chromatography and disk electrophoresis.



