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oAl AHAE ZAIAZAAM A RFS FYsIA AR
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Hemagglutination inhibition test
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el A (fetuin, submaxillary  glands
mucin type I, porcine stomach mucin type II) 10ulE
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ammonium sulfate fractionation, ethanol treatment, DEAE-
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H g A= Table 134 ek,
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Table 1. Summary of the purification of Flammulina velutipes lectin

Total protein

Total activity

Specific activity Protein recovery

(mg) (titer) (titer/mg protein) (%) Purification fold
Crude extract with PBSE 1347.5 N.D.* N.D. 100 -
(NH,),S0, precipitation (0~70%) 324 N.D. N.D. 24.1 --
Ethanol treatment 292 25600 87.5 21.7 1.0
DEAE-TOYO PEARL 650M chromatography
(FVL-1, unadsorbed) 74.1 9600 130 55 15
(FVL-2, adsorbed) 48 9600 200 55 23
HW-55F Gel chromatography
(FVL-1) 18 940 1567 0.13 18
(FVL-2) 2.8 1920 688 0.2 79

*N.D. The hemagglutinating activity of this fraction could not be determined because it showed strong hemolytic activity against human erythrocyte

type A.
The punfication started with 100g of Flammulina velatipes.

ol wFRoA e g o] gle £
TS FVL-1olzt BHsta F32de

FVL-1Zt FVL2E& 27t 547%3l9 553 £ 10mM
PBS(pH 7.)Z Y35 TSK-Gel HW-55F column (1.6X 65
cm)ll FU AT 3mie) $E2 §EAZAT. FVL-19)
specific activity’= 1567 titer/mg protein®]$1.o.H AHA|% 184]
o] FVL-2: 688 titer/mg protein®| ™ AA=s 798024
SDS-PAGE°IA Z+zt ©dwi=g JehldchEFg 1, 2).
Tsuda®= F velutipes lectindA|A] 53812 AAEE B34
o1, Yatohgos'92 1001e] HA=S 23t

M7 Xt

Aele] AgajoiRe}l Eabde Wd3l7] $18) SDS-PAGE 7]
FFFg 1 02 AHgdlel Ex uAnty HIG 239
FVL-1% FVL-29) B 27} 106 kDa?} 37 kDao® At
ZH A, Tsudas Pe oAl el Exjgko] 12 kDa¥} 8

MW FVL-1

kDa

392 ——
26.6 ——

20,1 =

14.3 ———
—10.6 kDa

Fig. 1. SDS-Polyacrylamide gel electrophoresis of the purified
FVL-1. SDS-PAGE was performed according to the method of
Zahler'” using 15% resolving gel. Arrow indicates the FVL-1.
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Fig. 2. SDS-polyacrylamide gel electrophoresis of the FVL-2. SDS-
PAGE was performed according to the method of Zahler'” using 15%
resolving gel. Arrow indicates the FVL-2.
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Table 2. Agglutination of erythrocytes by the purified lectins

Lectins Human erythrocytes Relative activity*(%)
Type A 25
FVL-1 Type B 50
Type AB 25
Type O 100
Type A 100
Type B 100
FVL-2 Type AB 100
Type O 100

a : The hemagglutinating activity with human type O was taken as 100.

Table 3. Inhibition by some glycoproteins of hemagglutinating
activity of F. velutipes lectins

Minimum concentrations
(ug/ml) needed for complete

Lectins Glycoproteins inhibition 4 hemagglutinating
doses*
Fetuin 31
Asialofetuin 16
EVL-1 Bovi.ne submaxillary glands <2
mucin type I
Porcine stomach mucin 3
type HI
Femin 31
Asialofetuin 8
FVL2 Bovi.ne submaxillary glands <2
mucin type [
Porcine stomach mucin 4

type I

*: Hemagglutination inhibition tests were performed by using lectin with
concentration that was four times higher than the dilution endpoint and a
4% suspension of human A erythrocytes.

A=H, Yawhgo 59 o] FAGe] e AT 2
= ol drla} AAEISITH

o, SchHd 3l F50|229 K|

FVL-13} FVL-24thgt 243 Soldst a&olee dAued
Aol tigt S ARE] A%t AN (EARE AHA
A A8E e A= Table 33 Table 491 UeRd mlepgicy,

G2 A s Table 30l VERE wielzto] femin® FVL-1
I FVL2o1 35222 31 pgmiel F=oA Asls A2
3, bovine submaxillary glands mucin(BSM) type IIx= 2 pg/

mio)ate] EwolM%E FVL-13 FVL-2¢] ¥188E A3t
fe=]

AL A E0] S
o] F&olo] Hele) AR 71dgtt. FVL-13+ FVL-2
Athst Féol29] A A= Table 4 HLEPJF npe} kol
FVL-20) &3 @787 200mM ©)3e] FEANME Hs)a
b GEA] 2494a, FVL-19] 73 Cu™ol2-2 Mg o] 25
o} 32 =2 XAEHEA—E— UERom | Ferol 2o ojsix s
oF7k A3l =] 3dct.

Table 4. Inhibition by various cations of hemagglutinating activity
of F. velutipes lectins

Minimum concentration (mM/m/)

Lectins Cations needed for complete inhibition*
FVL-1 Mg 30

Co* 12.5

Cu2+ 1.56

Ca? 6.25

Fo** 3.13

Mn2* 6.25
FVL-2

The following cations were not inhibitory at a concentration of 200
mM. Mg#, Co*, Cu*, Ca*, Fe¥*, Mn™

*: Hemagglutination inhibition tests were performed by using a concen-
tration of the lectin that was four times higher than the dilution endpoint
and a 4% suspension of human A erythrocytes.
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< 80
=
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®
€ 20|
0
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Fig. 3. Effect of pH on the stability of lectins. A: FVL-1, B: FVL-
2. The hemagglutinating activity with human type O was taken as 100.

ol 93 F7-83 AslE FVL-13F FVL-2 254 doj
U ¢grow, D(+)-maltose, D(+)-galactose, D(-)}fructose,
lactose, 2 N-acetyl-D-
glucosamine®] 7 G FE 200mMelA &3] AsiEA]
it} A4S HAET FHel x=EHY e @i7Ieke
receptor-ligand BAE | B8] f8le] 7A@ B

Wa 9 2els olow HBT 24 o WS AEsk]

D(+)-glucosamine, D(+)-mannose,
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Fig, 4. Effect of temperature on the stability of lectins. A: FVL-1,
B: FVL-2.
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FVL-1, 298] <=o we dul &4 Wsl= Fg 4% #
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Purification and Characterization of the Lectins from Mushroom Flammulina velutipes
Hyung-Suk Kim, Seung-Yeol Son', Se-Young Hwang and Bumshik Hong*(Graduate School of Biotechnology, Korea
University, Seoul, 136-701, Korea; 'Dept. of Microbiology, College of Natural Sciences, Dankook University,

Cheonan, 330-714, Korea)

Abstract : Two Lectins, designated FVL-1 and FVL-2, were isolated and purified from the fruiting bodies of edible
mushroom Flammulina velutipes using ammonium sulfate fractionation, ethanol treatment, DEAE-TOYPEARL ion-
exchange column chromatography, and TSK-Gel HW-55F column chromatography. Specific activity increased 18
folds for FVL-1 and 7.9 folds for FVL-2 from ethanol treated sample. SDS-PAGE of FVL-1 and FVL-2 gave
apparent molecular mass of 10.6 kDa and 37 kDa, respectively. FVL-2 agglutinated all type of human erythrocytes
(A, B, AB, and O). However, FVL-1 agglutinated more human erythrocyte type O than type'A, B, and AB. The
hemagglutination activities of the FVL-1 were effectively inhibited by bovine submaxillary and porcine stomach
mucins(BSM and PSM), fetuin, asialofetuin and cations, such as Cu®*, Mg*, Ca*", Mn** and Fe**. However, FVL-2
was not inhibited by any cations. The hemagglutination activities of the two lectins were not inhibited by the sugar,
such as lactose, galactose and sugar derivatives. FVL-1 and FVL-2 were stable at pH 5~11 and pH 4~7, respectively.

FVL-1 was stable below 55°C and FVL-2 was below 45°C.

Key words : Flammulina velutipes, lectin, glycoprotein
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