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Isolation and Characterization of Lectin
from Viscum coloratum

Won Bong Park* and Hee-Sook Kim
Department of Chemistry, College of Natural Sciences,
Seoul Woman's University, Seoul 139-774, Korea

Abstract— Lectin from mistletoe (Viscum coloratum) were obtained by salt fractionation, gel filtration
and anion exchange chromatography. A molecular weight of about 60,000D has been determined
by SDS-PAGE and two basic subunits which have molecular weights of 33,000D and 28,000D are
linked by a disulfide bond. The partially purified mistletoe lectins agglutinated human B eryth-
rocytes. Agglutinating activity was relatively stable at varied pH (3.77~8.71) and at temperature
range of 0~40T and not affected by 9 metal ions. Galactose, lactose and N-acetyl-D- galactosamine
inhibited agglutinating activity of lectin. Lectin from mistletoe was more mitogenic to murine ly-

mphocytes than concanavalin A.

Keywords [] lectins, hemagglutination, mitogen, Viscum coloratum (mistletoe)

A& (Viscum coloratum, mistletoe)= L =
FAIE W} o3 Fo} FOoZ 1y ojzich & A
ol AHEE A ARl AR Tl £oke o
A, AV, Beeph, WY Sel 7[R
&)t}

e o 2= A E(FEN), AR BA( 7%
B), MNAWEE), Z7VAEFE), 71908, »
HHFR) Fo2 BelolA i, 8% n¥ A T4
ZAAA, Tl 7Y 3} 20 i%ol Y= Aoz &4EA q)
ot FRAAE A7 FA AFAR(Viscum
album)s M, ¥} 2k 5o BAZ FY9
A o] &-3te] gtar, Al ATl 9 BT
Qa Be #AS Zow lokh wit oA W

5417 Aalel(scador®) & x| el o]-8-3te] Sk

o, We YNNGl ARHD QI dk AUy
FUAEY FEFe) AR BHh Ys Aolehe
el BY BE o) Al

418

Ajoro] lAmt FEE migl A TAE e A
e o]ct? ﬂT*}EMlH ZFo3% dA4E e AR
geA QE EAEE ddo] girk A A

so ghiAl g s 9l o] AFHHE 2~
67H 74A) ZpA 2 glow Hae, subunit Sl w5

theksieh? dukd o R Ag-Ate] el —"_—Zﬂﬁ}t- Al
A-chain(active-chain)@ B-chain(binding-chain)o]
disulfide bondel] &Ja A=) A& A2 deA
g)r}i-® @ele] B-chaind binding chaino.z AX
£ w3 3.3 o) AP wiLdAg o 2
3o 7 A= subunite]?, A-chaing active
chain© & B-chaino] A% % 9] 8- Al
AE WEE AFsle] APz HRELES B
A AN A S A7l A4S e

g4, VitettaS-2 A-chaind U FE2A8 A £
o14] immunotoxing THEo] 1 A9 B 4 o
ub BojHo g =43 4 A sted ot I} A




Atz 4

e 3 54 419

Aol ZAab obsle A EE Foly=dl A-chaind
o]-&8 4 9l-&-& Helrk? Bjorn £-& PAP(type 1
RIPs2] stubs} transferrin 832 BojA] whE
immunotoxing ¢]-4-3}e] A}ghe] f-uksd A EMCF-
NE AHHOE U oSS HYr}? ole} zho]
-2 25 9] immunotoxinge] & 3483 A 5o
o] 8-¥|a ), w o]Fo] Ao ofs) Azl o]FS T-
rPE FYomA o|Apdel A% $a8e o
T o]&= 1 glel?

gl = ohE 23 Qe gAege g
A= B 237} sledl, e gd-e] T-
T-5 AT FdA7|H, B-g 2t E AT g3
% 2ax wh 9ok olefdk 54
A EA o de] EAE, AEL 5
AAE 7P QA 287) oo &
Eoja a2 9L FYPsE 3
= 9leh?

Ag-alg] Aele F2 F3jo A wel A= $t
2, FrEdar AsARViscum album)©} Aol g
A= wol Aal= o] glxiuk oby $elutetoly 2
2he AS-alele] didt e H2 g gejrh w
2k 2 A e felvete A Alekes AU W
LT Soll A AAlee] oA s &
&to] A o3}, gol& W3 column chromatography
she] de) ARG 22, Ak 2179 5ol ol

"

$EAAY B BASE SAS, YAL Do 0]
o]

("

a'(f

to
e 2 2 do & [0

(fl o oL
ol
=

U

SN

o

Moy &

o

HF

=X

lo

L A

>
O
m%
oL
o
B
>
_?1_.‘
38
£

AR - £ Agel AL A2 (Viscum co-
loratum)e 7FAE TAA AFTsh vl 7]
Qe 24 AR} —20Te] B Aoleh A
o FYoixista oty wAbst w3t
Astsich

Al2F—Sephadex G-75+ Pharmacia Fine Chemi-
cals(Uppsala, Sweden)ol] 4], DEAE-Cellulose C-545
¥+ Fluka Chemie AG.o|4 #3385, & Bk

marker®} D-galactosamine, N-acetyl-D-galactosa
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glycine-HCI(pH 3.00), 25 mM citrate(pH 3.77), 25
mM citrate(pH 4.80), 25 mM tris-HCI(pH 7.48), 25
mM tris-HCI(pH 8.71), 25 mM carbonate(pH 9.68),
25 mM carbonate(pH 10.62)% A-8-3}9ic}h.
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Fig. 1—Gel filtration of crude extract of Viscum colo-

ratum on Sephadex.
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Fig. 2—~DEAE-cellulose chromatogram of fraction elu-
ted from Sephadex G-75, column: 1.6X25 cm,
flow rate: 15 mi/hr.
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Fig. 3—-SDS-polyacrylamide electrophoresis patterns
of proteins purified from Viscum coloratum.
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Table 1—Effect of pH on hemagglutinating activity of

lectin purified by gel filtration

Buffer (25 mM) oH Residual activity(%)

Lectin-1
KCI-HC1 2.03 25
Glycine-HCl1 3.00 25
Citrate 3.77 100
Citrate 484 100
Tris-HCl 7.48 100
Tris-HCl 8.71 100
Carbonate 9.68 50
Carbonate 10.62 0
100 } 1 J ] ]
=
E‘ 80 |
‘_% 60 |
3
2 ol
20}
1] L 1 1 _a
2 4 6 8 10 12

pH
Fig. 4—Effect of pH on hemagglutinating activity of
lectin purified by gel filtration.

of EAshs d"d Exlggo] <k 60,0000 =o)L,
o 28,000D2] A-chain®} <} 33,000D<] B-chaino]
external disulfide ZA3}el] &3} AAF o] gJ= 7o
A=t

HE @90l ojX= pH, 2= ¥ BH0I2Y &
&—pH 2.00~11004}e]el 4] H19] IAAE& AY
st} 2 A2 Table I, Fig. 4o] ehidct. pH
2.033} pH 3.009) A3 =AM zH7 25%2 &
Aol ztas9l®, pH9.68% pH 10629 U714 =
A= 22t 50%, 0%=2 BAdol 3Hamo] B A
o4} Fej g H=lo] A =AM T 7)1 A 260 A
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T kA3t 100%2 #Ae] f-A1F ek 0~90T A}
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Fig. 5—Effect of temperature on the lection purifried
by gel filtration.

Table II—-Inhibition of lectin activity for human B
erythrocytes by sugars

Minimum  concentration(mM)

Sugars of sugars compietely inhibiting
2 HU doses

D-Glucose -
D-Galactose 50
L(+)-Arabinose 100
B-D(-)-Fructose -
Sucrose -
Maltose -
Lactose 50
D-Galactosamine -
N-Acetyl-D-galactosa-

mine 6

$4¢ 243t Fig 50 vehigie). 40C7HAE
100%2 98l BA4do] $A=t}7} 50C7} 5w 25%2
FA%) 745 2 90T = B4 o] §loiA] 40T HT}
e eudME LxdAE T WAe] Uoj
Fo okt AR A AL 9% TEoleEe
de) BAo) o} T de Fx e Ao v
ek

alEio] & S0l — A=lo] gt ge) AYT 23
3 oA A5 959 F LoL o] L5l AP,
I AHE Table o Jeplidch 450te] BT
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TAEE A7l Ae® Jepdrh 50mM D-
galactose, 100 mM L(+)-arabi-nose, 50mM lactose
9} 6.25mM N-acetyl-D-galactosamineol| A} &3
S3 o] x| x]e] o] #elo] N-acetyl-D-galactosa-
mine} 73 & A3 Lol A& 7RItk A& dshrh
I3k D-galactose2} D-glucose, D-galactose?] disa-
ccharideql lactose9}x. 2F7ke] A3 EBolAlo] gl
7} 2 ®o} D-galactose configurationel] Eo]A-$
A e A A7, olg 2o Ak
A ASAtel(Viscum album)o) A 29 A< F
d¥ [(m.w : 115,000D) D-galactosedl|, @&l II(m.
w . 60,000D)+= D-galactose, N-acetyl-D-galactosa-
mine®l|, 9 II(m.w : 50,000D)+= N-acetyl-D-gala-
ctosamineoll Eo]Ado] lv= Franz 59 ®ae}
Hlwate] B of, & Algedlr] Heldt g Franz
59 =l 119 2 AR99) ofu|wat vhdel] #
el ks Zo R Aztei

ofa| At M -3 =% 020M 23] il o]
obuli Al AL ¥A5te] 1 A2 Table el 1t

Table II—Percentages of amino acids in proteins pu-
rified by anion exchange column chroma-

tography.

Amino acids 0.20 M fraction
Aspartic acid 8.10
Threonine 4.83
Serine 7.28
Glutamic acid 6.56
Proline 191
Glycine 8.94
Alanine 7.32
Valine 2.88
Methionine 0.34
Isoleucine 2.34
Leucine 6.20
Tyrosine 116
Phenylalanine 2.19
Histidine 34.07
Lysine 594

Table IV—Lymphocyte stimulating activity of lectin
purified from Viscum coloratum (unit : OD)

Mitogen MTT assay SRB assay
Con A 0.201 2.261
Lectin-1 0.236 2.374
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