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Biochemical Characteristics of Lectins Isolated
from Lentinula edodes*

Young-Sin Kim** - Nam-Seok Cho*’

2 %

T ¥ A (Lentinula edodes) 2 2-E 0.15 M NaCl £ 2]3le] crude lectin® FE39o, At H
o 93t AA - LolLw 5| & hydroxyapatite BEL o] 43 AzviEaH T &t HA AT HATE
An gHoz o] 228 crude lecting] %ol glold e FAMEEo] FWEFo udte 2u) oY &
lecting #gatd e, 7443 WA E lectin® TF L &A4E njH B #aHATH

AzE FA4 50 go2HE AL crude lectin® 720 mgl 24 46.03%2 €& I2™, DEAE Sephadex
A-50 columnoll &3 22], A& F AAH lectin 201 mgg crude lectin®] 28% F&= & § AU}t Crude
lecting Ao 2] agpartic acid, serine, alanine 2 histidine® 9] olv]x=4to] F7FE A, glutamic acid,
glycine, leucine, tyrosine @ methionine §°| lectinoli= 4= %) ¢4ttt DEAE Sephadex A-50 columné®}
chromatograpy® 3 &2 - AA 3 4L AVE lectin®] F8 H¥& Agglutinating test A7, fraction A
2 B: AYTLABA S Ueyon, o 23 kDagl EAHE /AT Qi S AYe FEE A
hydroxyapatite columnol <3 A8t} A& LA-a®} LB-bi= Ztz} 24 kDa¥} 23 kDad] #x+#& vetin.

ABSTRACT

Lectin was isolated from shiitake mushroom (Lentinula edodes) with 015 M NaCl solution, and purified
by the following procedures : precipitation by ammonium sulfate, anion exchange column chromatogra-
phy on DEAE Sephadex A-50 and hydroxyapatite column chromatography. The fresh pileus part of the
mushroom contained more than two times of lectin compared to the stipe part, and lectins and its activity
were reduced by heating. The extraction yield of crude lectin was 46.03%, 28% yield after purification on

*1 34 2001d 8¢9 14, A= 2001 99 129
o] A7t FFALNTAH1996IE U ¥ALEAFTHA) o] AR Yo A&t FPHUE
* 9 ZRrjstw AP School of Forest Resources, Chungbuk National University, Cheongju 361-763, Korea
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on DEAE Sephadex A-50 column chromatography. Some amino acids, aspartic acid, serine, alanine and
histidine, were increased by purification process. Relatively low molecular weight parts of lectin had the
agglutinating activity for rabbit blood, and its molecular weight was about 23 kDa. The molecular weights
of purified lectins, LA-a and LB-b, by the hydroxyapatite column chromatography were 24 kDa and 23 kDa,

respectively.

Keywords: Lentinula edodes, lectin, purification, amino acid, agglutinating activity hydroxyapatite column
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i glow, 2 AE8E Ao g d7Eo] gt
1006 %9] dglo] A BoA] £, AA= 1 54
o] AT, °1F A72F, LS Iy
Edolgte: F5H S AYstns AHIH, A%
A Ado] ¢ fotdt Aer JEPtHChang et
al., 1988; Chihara et al., 1969: 1970: Fujii ef al.,
1978; Park et al., 1992: Yun et al., 1995
Sharon, 1977; 1983). A BAMZHE HAT HIT
2AXEAZA phytohemagglutinin, hemagelu-
tinin, protectin 522 E# A %™ (Goldstein
et al., 1980), Boyd®} Shapleigh(1954)+ ©] &3 o]
H@3e9 o}z lymphocyte, fibroblast, sper-
matozoa, bacteria, fungi 5 MXE $FJAZ +
Qe Eold e AR, &¥lo] Jegre(=to pick or
choose) 2RE g€ (Lectin)0]& &8 31
t}. Aub 5(1963)¢l 913 AAHAEET FFAEE
t # AU AMdol Ba(Cho et al., 1988:
Han et al., 1995: Kim et al., 1982: 1984)€ o]}
2 Aesta, dA7EA, dgsA T AHAHAT
RO 2o A7EY 433 #E By 4o
3, old) g AF(Lee et al.. 1981: 1985 1986:
Mizuno, 1989: Lis and Sharon, 1977: Park ef al.,
1979 1985)7F F&8ka ot
ZUel A9 A AR F 5049F FAF
o} Aok 58 iAo dde ool 1 grtE
ol R} screening testd A, Algge] A
AB, 083} E79] g gty $JENE vE

e AES §i3te Aol 4338 gl ¥aa
tHChung %, 1980). I ¥, ZF3Ee 4™
(Chung &, 1981), WA % #®(Jeune-Chung &,
1987), Aol ¥El(Chung 5. 1993), #5229
de(d 5, 1993), ASAtelFe @=l(Park and
Kim, 1994), s|%¥5 &8¢ A< (Chung 5, 1994) T
te] AT Ayt EHAT

W2l S, Agaricus campestris(Sage, 1967),
Agaricus bisporus(Presant and Kornfeld, 1972),
Flammulia velutipes(Tusda, 1979), 23}3 Lacca-
ria amethystima(Sueyoshi et al., 1984)¢] & F
o] AF, BuEYen, Lactarius subzongrius(?
AZRAN) G Russula cutefracta(AWA) 9 #elo]
A 748 gET A2a9E Jehlivs Ba
7} ¢ cH(Jeune-Chung 5. 1987).
el e vAle gAY, FHHUE Ao|d ¥
AU Aor oA YA Bl #s)
A3, Bug b gtk wepr, B AFE By
2wz FRae A4 € Az AR2RH
=3 Aue B - AASY 1 548 9] st
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2. M=z 3 gy
2.1 Al Mzo| FH|

A A& (Lentinula)ll &8 E1WA(Lenti-
nula edodes)& AYMAFR(FE AT 7H4YR
AT A3HA)ANN T, AEARE A
ot BawAle 79 FA #41 FHOE U
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8= YERESY JHAEE FA8IY A|RZE A}
|41, 1 JUrAE SA3%T. AxE AERE
250~425 yme] Z7|E wiAEe 38t 24 24
2 lectin £EE 43 A2 ALEFA
2.2 3158 =M Y

FEEL 25 F718UE A A dHEE
o] &3 229, IE TS K8 EFHEAA ¢ 39,
1989) 02 AWsn, TEAEZAE ol
W (Wise)S N33 WhaE ARl BAsigich

2.3 Crude lectin® #&, 22| % HH|

2.3.1 Crude lectine] & 9 22|

Hr

T4, o2 ol AT oF 100 g, FEDL
ok 50 goll tH3le] EDTAS 233t 250 ml9) phosphate-
buffered saline(PBSE @ 8 mM Na;HPOs, 1.5 mM
KHPO4, 137 mM NaCl, 2.7 mM KCl, 2 mM EDTA,
pH 7.4)& #7181 4T A mixer® 58 4% F
5000 rpm(20 min, 4C) .2 A& et FE5d&
Felghe FA9E 23] fHEEon, 0 AsdE B
o} crude lectin(lectin 1)& F&37] A AN&E=R
39tHChang ef al., 1994; Yoshida et al., 1994;
Chung %. 1981: Park and Kim, 1995). 2% $<|
AEAg oA 56T A 3082 A2l dte] 5000 rpm
ol A 2087+ A4EEl5H crude lectin (lectin 2)]
ANEE 35

olofia] AL lectin 1 E lectin 2 80% X3}9
ammonium sulfate® #F7}ske] 4ToHA 1A)7F 9H-S
% 948(12000 rpm, 20 min)dte] AAEL L
t}g, 2~%e] PBSEE A&sHA1AH 40081 20 mM
Tris-HC] buffer(2 mM EDTA%H, pH 7.4H% 4
hrs, 33] ¥hE3lY dialysisE AR A3
As5de 524 AF8] crude lectinAlE2 3t

2.3.2 Crude lectine HH|

=4 A% crude lectin ¢ 150 mgE 20 mM

Tris-HCl buffer (pH 7.4) 500 uLel *ojxz, 0.45
um® syringe filter® EHAA, column FYE
sampleZ 315t} DEAE Sephadex A-50 AH(2.5
X7.2 cm)ol Y1, pH 749 20 mM Tris-HCl
buffer& AHE, 49 mL/hr(3 mL/tube)d F£o 2,
0~0.3M NaCl9] ¥Xx4A gradient elutiond 24|
3lt}. DEAE Sephadex A-50 columng 33
fraction 3 840°] le H-E& cut-off 10 kD2
g2l 3 (Amicon Pressure Ultrafilter)dtd 5%
%, 27} 5 mM phosphate buffer(pH 6.8) 2 H3 A
Z1 hydroxyapatite column(2.5%0.6 cm)oll FY3}
3, 0~0.15 M NaCl 552 29 mL/1 hr(1 mL/tube)
2 gradient elutiong A3t} (Jeune-Chang et
al., 1983; Yoshida et al., 1994; Chung &, 1981).
22l¥ fraction 9 9¥AL Parmacia LKB
Optical Unit UV-1& ©]§, 280 nmellA¢] &F3=&
&7, g3t

2.4 Lectin #4Mo =4

Lectin®] 4% #As7] 18t erythrocytes
o] 83} Agglutination test(Sueyoshi et al., 1984:
Tsuda, 1979; Yoshida et al., 1994)& A Alstch,
Erythrocytese] FHl:= =412 EDTA-K29] ¥
o 224X Sl rabbit erythrocyte® PBSE AlH,
4%9] g4z ZASFAT 50 pLo lecting 96
well Falcon U-plateol] ¥, PBS &0z 3|
e, 4% HETF YL 50 uLE It
Titer plate shaker2 1417} shaking 3l &A%
E golsle WHOZE lectin E4E SAHIAL

2.5 Polyacrylamide Gel M7|dE 3 &

Ay 55

SDS-PAGE(sodium dodecyl sulfate-polyacryl-
amide gel electrophoresis)& ©]-%, 12.5%% 15%9]
polyacrylamide gel& A3t 100 vollA A7ldF
& 489} (Ravindranath et al., 1985). A7]%
Al pH 8.3 Tris-glycine(25 mM Tris, 250 mM
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glycine, 0.1% SDS) buffer& AH&35H51ch, AW
42 SDS gel-loading buffer(50 mM Tris : pH 6.8,
100 mM dithiothreitol, 2% SDS, 0.1% bromo-
phenol blue, 10% glycerol) & sampledll 718 &,
587t boiling3}ed loading &5ith. @WA FH=
0.25%9] Coomassie brilliant blue R250 &24(10%
acetic acid in methanol : H0=1:1, v/v)2 & 4
MA)F) 2, methanol: acetic acid:distilled water (5

(1:5)gdgom viB A3l gAa
2.6 Protein A% ¥ ofo|it =MEN

E2)9 protein®] %2 BCA Protein Assay(Lowry
et al., 19512 AF3IHct. Al 10 pL, BCA
protein assay reagent A 200 uL, reagent B 4 uL-&
FAYE FUsn, 3TTHAA 308 & F 540nm
A EREE FAsch EF 22 A bovine serum
albumin(PierceAtA]) & AMESIA T oAt 24
& ANE 2 mge AL7t2E FAAZ el ¥x
6N-HCI 1.5 mLE 73 vk 115ColA 24 hrs 7HF
BaA)17 &, 3N-NaOH 1 mLE 347 ¥ F
F42 A, AFARAFeH, o] ARAEE 0.2
M sodium acetate buffer(pH 2.2) 1 mLe| 50|11,
MiliporeZ E3A1Z1 ¥, Amino acid analyzer® o}
o)Al 2438 BAETH

L

ol 7

3. 22
3.1 &&H =M B4

A Az TYT VG AR AT
Al oF 81%7} FAHREC], & 19%E THFECI
AAs YAk olge &S T B
86.5%, W ASolE 79.6%=A 1 Aot
6.87% % FAte] 20 e F£8& Ti3ln de A
oz Yehgows, TIHAR FAY hRES TS
2 o]Fo4 A&S & F ATk

33t 24 EME ARY g 47 dy
ol 10.72%, THEEol 12.91%%ct. &3 A&

Table 1. Chemical components of Lentinula

edodes.

Components, % Pileus Stipe
Hot-water extracts 387 270
Alcohol-benzene extracts 718 516
Fats 379 353
Ash 522 281
Holocellulose 476 625

ZAEA A Table 19] VERA upe} 2o uf, 3
BN &4, f7)8v FEFE 2T @]
o Blaf 149 AE A FHEA ASE ¢ T A
Aok AH AR oA e #at, T A 22
ofo] EABIR I, BEL FAol 522%, THo|
2.81%2A4 24l Ax Fitel] IRgFo] FUT.
Cellulose®} hemicellulose® E&3H= holocellulose
g FAke] AL 47.6%, T = 62.5%2 TH
Zo] o A YEdH

3.2 2Ele] £& 3 crude lectinE2|

2ald lectin 1 2 lectin 2258 ¥&l€ fraction
o] thilAzkd BCA protein Ho2 A AH|E
Table 20 YERARATE 56 CollA 30& heating X &
& lectin(No. 5-8)9 protein®o] Thh Ao,
marker protein & 71F22 334, ¢ 21.5 kDadll
A 31 kDa Alole] EAFE Y= Hio] EAes}
A %L lectinB} H]LA ¥ AL & F Ao 2
RRo 348 AYe(Fig. 3) +E2Z, heating A
glo] dgiM &Ao)l Qe BES Y 4d& F dF
& o 4 9t 28, Yoshida $(1994)e 2j3H¥
heating &3 =d @Alo] ZAdtty B st
glt}. ol& Yoshida 59 dAgzol £ AFolA
BrE o 7etd gde] Wyo] Yojigr] WaEdd
Aog Aztdo. F4lg #Hoz vro F2d
crude lectin ©¥2-& F @t vlug A3}, Table
o0l A B uieh o] FAREo] FHE-EY vF
o 2uf o] & GHAL TR

Protein®] 2] 2 Ao 2o proteases] Fa&
H2818)7] Y8t Yk o 2 protease®] inhibitor
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Table 2. BCA protein analysis of crude lectin
from Lentinula edodes.

Protein, Lectin 2 Protein,
mg mg

fresh pileus (F1)| 538 [/fresh pileus (HF1)| 382
fresh stipe (F2) 209 | fresh stipe (HF2) 317
dry pileus (D1) | 1140 |dry pileus (HD1) 859
dry stipe (D2) 490 |/dry stipe (HD2) 445

Lectin 1

Fig. 1. SDS-Polyacrylamide electrophoresis
(12.5% polyacrylamide gel) of crude
lectin from Lentinula edodes.
1=F1, 2=F2, 3=D1, 4=D2, 5=HF1,
6=HF2, 7=HD1, 8=HD2
M : MW (kDa) marker protein
F1 : Fresh pileus, F2 : Fresh stipe;
D1 : Dry pileus, D2 : Dry stipe
H : Heat treatment (56°C, 30 min)

& Algstel, £ 4g9AM d-FEA] protease®
inhibitor24 2 mM9 EDTAE 3 Fst4ith crude
lectin®] ¥ ¥ A7] 4F& HAIF AFAE Fig. |
ol Yebdch No. 1-4& ¢ Ayl A3t
ulo} bR & lectin 19] AF}o]x, No. 5-8% 5
6°CANA 308 Ae§ lectin 29 A v}, ElF
lectin®] ¥4t £& FHRE| we} ohd o3 W
EE 3933 gtk WAE Az uet A4t
7% E3) 31 kDa H&9 Wert dEblde &+ 3

Rk

57
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Fig. 2. Elution profiles (DEAE- Sephadex A-50
column) of crude lectin from Lentinula
edodes.
A : Fraction No. 1-27; B : Fraction No.
28-59; C : Fraction No. 60-87; D :
Fraction No. 88-166

Absorbance (280nm_
-] o«
) [

e
-

(]

3.3 e HA

i Wy

DEAE Sephadex A-508 o] &, 14 JAE & 4
3= Fig. 29 2t} NaClg F718kA] &L »Eg
A(Fraction No. 0-27), 0~0.3M NaCl9] F==
gradient elution& 3le] ¥ 79 peakE Lo
Z+zy B(Fraction No. 28-59), C(Fraction No.
60-87 2 Aot JYHAl= 0.3 M Nall & wte
elution g 2&-& D(Fraction No. 88-166)2 3%
t}. F4E JehE fraction A, B, C, D9l &4 &
oot 7] 943 agglutination testE HAdgon,
1 AFE Fig. 3% 2t} Hemagglutinating acti-
vity & %% lectin®] 842 AT SR u}
gt gasle Ao2A, 3o dold well2 HEF
9] $3 dojEr} #AtEo §<te g gwEtA e
v, o] g & A HETEI
U-plated] 7F¢H2 2 3] MEe Hog B
SEiL=

Fig. 3¢] No. 8, 14, 16, 24% Z}7} fraction AZ
BE5% B No. 36, 48% fraction B¥¥-o| &3
E fraction® 24 €4& Jeh)x 9o}, £, No.
64, 77, 84+ fraction Coll &3t RLE No. 64,
77€ fraction A 1} Bl |3 <kshet 84& e
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Fig. 3. Hemagglutinating activity of each
elution fractions from DEAE Sephadex
A-50 column for animal erythrocytes
(Rabbit). A-D : Two-fold serial dilution
of elution fraction.

Table 3. BCA protein analysis of purified crude
lectin by DEAE Sephadex A-50

column.
Samples Protein, ug
A 1,880
B 1330
C 4326
D 11,944

Wi gle} No. 84+ A E4& BolA ¥ett
ag 3 fraction DAl &£dE YA No. 92, 98,
118, 130, 166 A3d €48 JellA &gkt oA
22 48 AYE lectin® FH FE-2 fraction A
9 BYS & & Uk =7, o159 proteindF
Table 39+ Zt} Crude lectin® AAF A3},
Fraction A7} 9.65%, B7} 6.83%%&, C7t 22.2%%
A8, fraction D 61.3%E AR5t we
A BA4E YEhE REE A 2 B &HA 16.5%%
At

o8& Z7Z fraction'®Z Amicon pressure
ultrafilter (cut-off 10'kDa) 2 &3l 7] 45
Arstgoen, 1 dvs Fig 40 vebd vish 2
o} dutdoz & deA FozRe] e lectin

Fig. 4. SDS-polyacrylamide  electrophoresis
(12.5% polyacrylamide gel) of purified
crude lectin by DEAE Sephadex A-50
column.
1=Con A, 2=A, 3=B, 4=C, 5=D,
6=D1, 7=HD1, 8=F1, 9=HF1
M : Molecular mass (in kDa) marker
proteins, Con A : Concanavalin A
(lectin from jack bean).

Q1 Con A9 ¥AFo] 31 kDa #3291 Rl wls|
fraction A, BE 31 kDa® 21.5 kDaAtelell &&=
Con AR} W& EAFES Jepligion, Exr3s
o] A3 &7 938 15% polyacrylamide gelg ©)
4, A719%& AAE A7, Con A9 45 28 kDa
o2 JEtoed fraction A, BE 9 23 kDa B2
o2 FAE 4 ATt A o] mH g fraction CE
Fig. 49 v AXNY EAFE 23t Aol
Hojglon A& 71 23 kDa®29) band AF
of = 2719 band& 7K A&, ofeld Aol
3 H4719% #elo] agglutination test(Fig. 3)olA
fraction A9} Be] €A w& 3t EA& A
RAoj opdzl AzZbEr}, o9k npAIIA R fraction D
o] 7%, 23 kDa®-9] band7} A¥ glov, weld
agglutination test(Fig. 3)olA4 &4& JehiA &
IS & 5 Qi) olRoEN Eud|AY lectin &
A& fraction A% BEEE FHEE & 5 UArh

A 2 2E F£% crude lectin ¥ SolenE
4] DEAE Sephadex A-502 A%} lectinoll tha}



Enozay 29 dus) Assy 54

Table 4. Amino acid composition of Lentinula

edodes lectins.

Amino acid, % Crude lectin |Purified lectin
Aspartic acid 620 104
Serine 611 9209
Proline 171 132
Alanine 130 164
Cystine 985 901
Valine 182 163
Isoleucine 833 922
Leucine 0 0
Tyrosine 0 0
Phenylalanine 405 277
Histidine 633 103
Lysine 489 0
Arginine 662 466

Total amino acid, nmol 471 480

o opneatzA S BN A= Table 494 2t
Crude lectin® A2 A aspartic acid, serine,
alanine 2 histidine] Z7}=A=d, 53] histi-
dine2 A8 T2 &L 3= AR o4
Az 9o, lectine] AAEHo|Z o et 1 BAHE
F7bE = A o] §lg Ao g AztEd. 19
3 FuHA lectinol A= glutamic acid, glycine,
leucine, tyrosine ¥ methionine £°] §1Ath.

Fraction A%} BE tA] hydroxyapatite columns
olgdtd AHAE A u HAEUT. Fig. 5=
fraction AZ, Fig. 6= fraction B& Z&+7} 0~0.15
M NaCl gradient elution® HAJ3 dxelt}. Fig.
53} 6l vtebd upel mpRIFA 2 242 5 7R9] peak
£ JeEhiie

Lectin & % AAs-&3 #dse, Axd Tt
A2 50 g 27E) crude lectin 720 mg(TALA &2
40.0% +8)& 40eH, 9] crude lecting DEAE
Sephadex A-50 chromatography<ll 213 AAZ 201
mg(crude lectin®] 28% F&)& 4o, thA o]
2ZRE B3 lectin A0l JE protein 33 mg
224 crude lectin® 4.6% & N33t

o]E& LA-a, LA-b, LB-a, LB-b2 FE3Io A
71453 AAE Fig. 7o YeRAH. &L F 79

0.2
018 |

016 0.15M NaCl

0.14 | 0.0M NaCl
0.12 |

80nm,

e
=

0.08 I
0.06 I
0.04
0.02 |

Absorbance (2

0 20 60 80

40
Fraction number
Fig. 5. Elution profiles of A fraction from DEAE
Sephadex A-50 column (hydroxyapatite,
2.5X0.6 cm) chromatograpy.
LA-a : Fraction No. 1-36; LA-b
Fraction No. 37-86.

0.08

0.07

0.06 | 0.15M NaCl

0.0M NaCl
0.05 |

0.04 | LBa

0.03

Absorbance (280nm’

0.02

001

0

0 20 40 60 80 100 120 140
Fraction number

Fig. 6. Elution profiles of B fraction from
DEAE Sephadex A-50 column (hydr-
oxyapatite, 2.5X0.6 cm) chromatograpy.
LB-a : Fraction No. 1-66; LB-b :
Fraction No. 67-150.

band7} 23 Bol Qo Balrt Ado] Sy
v, LA-a%} LB-b¥ SDS-PAGENA ¢ 24 kDa#
23 kDa®| #AFE Yetdo

4. 4 E

E WM (Lentinula edodes)®] 33t AEL 24
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Fig. 7. SDS-Polyacrylamide
(15% polyacrylamide gel) of eluted
fractions by hydroxyapatite column.
1=LA-a, 2=LA-b, 3=LB-b, 4=LC-a,
5=HM, 6=LM

electrophoresis

HM : High molecular mass (kDa)
proteins, LM : Low molecular mass
(kDa) proteins.

& Ad, 25 - {780 FEE BT Tate] 2
of vj&j 1.48f Egtor, QYR F4 2 FH
A9 #e FHo] EAsles Aoz velgt) 3]
doix e FAito] 5.22%, ol 2.81%=2A 28] A
T el FE§Ee] =3tk Holocellulose} -9
oAkl 739 47.6%, dHolE 62.5%2A dHEo]
o A vebg.

B AT g o ro] 358 crude lectin
g Adg At vud dy, Aol 7Y
woll uste 28] o] =2 WAL ‘?J‘?r?}%ii’-“].
7l AL lectin 29 S¥A ¥ L 4L v
A noh 7HAaE A

AzxY A 50 g2 28E ¥ crude lecting
46,03% F&49 720 mgelil, tA o]2FE DEAE
Sephadex A-50 columnel] <}3 &g - FA F
crude lectin 2] 28%<1 201 mg®] A lecting &
& F Ud%er, o shgd E4o] v T2 33
mg2. 24 crude lectin® 4.6%°19t}. Crude lectin
€ AAgo 2 aspartic acid, serine, alanine %
histidine®] F7F|, glutamic acid, glycine,

TR

leucine, tyrosine ¥ methionine 5] lectinel 2
A5 A %9ttt DEAE Sephadex A-50 columné
chromatograpy® 58] £& - AAF lectin®] &4
& Jehj= H5-& fraction A L BEA < 23
kDa® EAFE 7F3 UAom, agglutination
test 27 HIFSIAEHE ez, 1 o]9e
fractionE-2 &4°] YeER}A ¥ttt E4L AY
+ H8& A hydroxyapatite columng AHE, &
H o AAsl d& LA-as LB-bE 22 24 kDa
7} 23 kDa®] #AFE e,

& !

a7

—
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