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Some Properties of f-Galactose-binding Lectin Isolated from
Fruiting Body of Agaricus blazei

Mariko KaxuTa, Hanae KAKU and Akira MISAKI

Beta D-galactose binding lectin was purified from the phosphate-saline (PBS) extract of fruiting
body of Agaricus blazei by precipitation with 0.6 sat. ammonium sulfate follwed by affinity chromato
graphy on either asiaofetuin-, N-acetyllactosamine or f-aminoethyl D-galactosidesepharose column, and
gel filtration. The purified lectin consists of tetrametric glycopeptides with subunit of 16kDa.

N-terminal amino acid sequences up to 30 amino acid residues suggested that there was essentially
no homology with hitherto known lectins. The Agaricus blazei lectin (AGbA) interacted with glycans
and glycoproteins containing terminal f-galactose residues, such as asialofetuin, human salivary mucin,
lactose-BSA, plant xyloglucan, Lincorice AGP etc . These precipitation reactions and the inhibition
studies indicated that AGbA must recognize the f-galactose at the terminal end. AGbA was shown to
be a glycoprotein (neutral carbohydrate, 52% ; Man : Fuc=4.8 : 1.0), and the specific interaction with
a -mannose-binding Crocuss lectin suggested a possible glycopeptide chain with (1,3) a -mannosyl

mannose terminals.
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NB5IE - 137V V2T, i3k L BEIHIEE L OBRICOW TR 2T o T & 2207,

=%, B “Z0Z” CEINAHEOEEFERED BER) THHLIFVIZO0TIE, WD
DPOJENEEN, ZOREREIRHTEINTRD, THY 7 A20TH, HKELH (1988) 12X 5 A
blazei DV 2 F ¥ D&Y, F72, 8B Irazoqui & (1999) 12 & 5 Agaricus bisporus DL 2 F > (ABL)
o T-Disaccharide D4F B MZZ#MICH L CORMEBEND LYo Reld, 7Y 7 AOREENEOHT
DBBTL 7 F Y OLZERNEE L ESHESRREICERKRE LS, HILWIATOVAT Y FedboeT 7
42T 4 —hTABERLT, VT UrOREMEELRL, BONIBRE-TIF7 P —ARELVIF D
primary structure &FEFERIZOVWTETORHEAEZBI o7

KBRS LU

THY 7 AERE (B) BEOFEEL 202" L3 FORBERELREER L. HilELT A
7 ADFAEHIER % 00SM O PBS (pH 7.2, 015M NaCl) 100ml & b IZHE7 4 AL, KRET—H
BB EITo 2%, & 028 (8000rpm. X 20min) #1TVvy, F O _LFEMHIZ60%ME %M CIEM L,
LEE S & DB OPBSICHES LT, PBSHTENTZITV, LI/Fri280BEHER

CHOBHBESEVEDOPBSICE, LD O, SVIEPBSHMMEZERT 74 =74 —2ux s 57
127754 L7 (scheme 12M), 77 4 =F 4 —#h 5 A& L Tldasialofetuin-sepharose, N — acetyl-
lactosamine — synsorb 3 & (b b L OFFZEE T4 B L 72 aminoetyl- f-galactoside® (Scheme 2% HR)
%1 4 v K& L7 Sepharose column 2 &% HW/ze 774274 — BT AIHRELAVIF VIZ02MD
57 b—=AFRF02MDIF N--4F 7 b3 F (Ethyl- f-galactoside) TiEBES ¥/, & 512 Sephadex

| Agaricus mushroom (Iyophilized, 20g) |
—70% EtOH 300ml

48hr.25'C
[Extract(2.378g)]
<. 06 PBSC10'C)
Res.
«—115'C, 20min —dialysis
< lyophilization
r* Affinity-column(LactNAc-Synsorb etc. )
Res. ISoluble glycansl
(5.232)
Lectin(AGbA) Non-abs. fr.
0. 2M Lactose «~—PBS
Insoluble glycan «—Biogel P-150 —dialysis
($-Glucan) Purified lectin Protein
ca. 20mg o

Scheme 1 Fractionation of Agaricus mushroom and Purification of Lectin
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Scheme 2 Procedure for synthesis of aminoethyl- # -galactoside

G-150 3 X U'Bio-gel P-150 7 7 L 2 VT VA 8% 47\, SDS ETH—ONY FERITHRL I F V%
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BRLZF O FREIIFSVASBE LU Tof MSHHTTHEM, Subunit D5-F A XiLSDS PAGE =T
RKebize F/oNKIET I/ BREEFIIEY EIRIFEZE O protein sequencer ¥ HWTHEL, V7 F o0&
By HMERE, 72/ - VERBIEICTHE L7z BB ST, MO M) 7 v o fkEk Tk,
A+ z7u= 7574 — (HIPAEC, Dionextt) MW CH®E, 72, E&L7

V7FrORBREHENISHBIUEEALOEELRIG, BIUEIZ L 2LBEEREEICX
N7z,

BERHSLUEE

L7 F> (AGbA) DFER

i 7 47 7 2 100g 2 B 60%BEEIENTIC & 9 310mg DILBEAE SN TOML 2 FrO—H
(80mg) % (A) Asialofetuin-sepharose # 5 &, (B) LactosamineNAc-synsorb® X UF, (C)
Aminoethyl- f-galactoside-sepharose D7 7 4 =5 4 —2 0 b 757 4 =i L7 WTFhoOBFEED L
7 FEH T HIBFET B DT fgalactose IR TH L LIIHLPTH DY, 77500 DEHRD
F & LT02M lactose (2K o 7295, H5 4 (C) O¥ELEthyl- f-galactoside TEEET 55, BERAEE
b AL T 280nm OWIUAE £ FRE§ 2 HIE25 D, BECL T, OIMOFBRTHEREIEL, Th
LOKRIEFigl-A B CllRT, 774274 —20x 57 4 THEREIN/LV I F 13 SDS PAGE
TH—LEZEHAD/NY F (Mr 16kDa) &R L7 (Fig 2)o ®&EMICIES VAE (Sephadex G-1508 XU
Biogel P-150) {2 X DHEHL 7 F > (AGbA) »EoHhize WEBEAET 7Y 2 X100g (HgM 186g) %4
720 #20mg Th - 720
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Affinity chromatography of Agaricus lectin on a column of ( A) Asialofetuin-sepharose,

(B) Nacetyllactosamine-synsorb 100, and (C) Aminoethyl- § -galactoside-sepharose.

PBS extract or 0.6 sat. ammonium sulfate-precipitated protein was applied onto each affinty column. After

washing with PBS the column-retained lectin was eluted with 200mM lactose from column A and B, and

200mM Aminoethyl- § -galactoside or 0.1M acetic acid from column C.
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RSNV F VIISDSPAGEIZE Y, Fig 2 \ORT &) ¥ —2%/NY F (Mr, 16kDa) %5 %,
Tof MSHMOMRTD, 16256 DEDLH LNz, —F, 7V 58T 5800062000 (Sephadex G150,
Biogel P-150) OEMRLN/2DTHRL 7 F i3 16kDa® subunit D3 B4 BES LY, FHES (1988)
D#HEY LR L7,

N-K#HA2530FH T TH7 I/ BEFIE, Table IRT A5, Nz 70) vaiBEsh-a=—2
LRTFRT FELOT I VBEBEOTF—5 =T 70 vid74%aEh3), ChITioHEsns:
oV s 5 7 dBREH L DHRAM%EA DR 7,

KL FUiE, 526%0HMEMHE (¥ —RELT) 2EUEREAT, TOFEBRIE~YY /A 172
— A48 1 10THD, LPEOINVIF I VOFELEREN, ZELEHEE N OBREHZV
A, AYAFNY Y AOM, FAHRILHER LR KITOMan (a1, 3)Man 2 EIE#T L7 0y
HRABBOL 2 700 LEEATHHENS, Fig 3OMRNA TV FFORFIIHEES RS,

31.0 kDa

Fig.2 SDS PAGE of the purified AGbA on 5% sulfate polyacrylamide gel (NPU 15L)
P : Protein fraction (PBS), L: AGbA, St:Marker

Table 1. Molecular structure of Agaricus blazei lectin

Molecular mass of native lectin
58,000 - 62,000 (gelfiltration)
Sub unit
16 kDa (SDS PAGE)
16,256 (TOF MS)

N-terminal amino acid sequence :
1 5 10 15
PVDQINSNNTYTLRN

16 20 25 30
VGNPNSVLDLXQEDN—-
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Fuct

Man ai~3 Man a1 i
Man B1—4 GleNAc f1-4 GlcNAc-Asn-
Man ai-2 Man a1 -~ :

Fig. 3 Possible sequence of the glycopeptide moiety

HanRy

RV FVIROMBEHBRBET LS, ¢ MUROBERIR O e o7z, HHEHFEELZREL
TR, 724 YEDORBERON G020, 7 T7R 7204 v RERLERST S (Fig 4).
ZORBER S AMM DS 7 b — 22 X - T 854%, F 72, 8mM ® Ethyl- f-galactoside {2 & b 549%[HE
ENTze o TRV F VIIHERKED - H5 7 N —ARETHFRNICERTLLEZILNS, EDIT,
RLIZFVEB-HF7 b—ABREERKICLOL MERO AL F ~, Lactose-BSA, HEMMIEER 2 0 s
VA v, HE (Lincorice) DTS A5G0 5y - 7054 vy EOSEBIUHEHLEEGTAZL
%37 (Table 2)o DI L1 Agaricus blazei DFERERICBELTEET S, A+ - 77V b0
SHREHEBRICHERT AL ELDLAERENCELEDNS, KL F UV OMARFRE L AWRREICH
LCidEtH, XML T) FETH 5,

Precipitated protein (ug)

OC 1 L S 1 1
0 20 40 60 80 100 120

Aslalofetuin (ug)

Fig. 4 Quantitative precipitation reaction of Agricus lectin (AGbA) with asialofetuin.
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Table 2. Precipition reaction with glycans and glycoconjygates *

Fetuin -
Asialofetuin

Lactose-BSA

Lincorice Arabinogalactan-protein
Tamarind Xyloglucan

Concanavalin A

Zephyranthes a-Man-binding lectin

+ o+ 4+ o+

Crocus a -1, 3-Man-binding lectin

* Tested in capillary tube
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