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CRERMRLHEYPHESENAN, RALYLSFEFHESERE, &M 350002)

WE BAMBESHUE. HETRXREENMAGRIEEEN, ARMETEATS4E2 T —HEFHH
THETE RS (TMV) BEEENMIEEES—GFAP. £ MR EkNEHRBERKET~A—&T, M
ShS-ERmEMERERERSERERZEAORSARITE, H4THESMNA 3 ku. 40 ku. SHEENEEQ
T pl i 3.76, FAEEELN 2% . GFAP {140 ku 274 N 3 E E &5 7 % ACCVPSVIEFENAINSDPVM, J§ 2 5
GenBank FHIREBRFFIGRIKEREFZNRESFS, MUy —HRaERFH. CFAP 5 TMV BEE
RO MAE, 24 GFAP UE S 32 mg/L REPATSELMHEREE S 10 mg/L 1 TMV HIR %, T 4 mg/L # CFAP X

9 40 mg/L F1 TMV A3 HIZ= {015 60% Ll L.
SR KWL, PUREEA, Ak, Btk
FRGET Q94

EYFERE R ER—RKEERE, 4
TR & RN & AV, MM ERE RS —
HERASEVRTO#RGNES. 20 1A 60 F44
MATCER A E RV ER R KB TUEY
REEETY, PEFEHREL I EHEEA
RHHE M 3 AR . A E R 8ES
mEAMEHE L RSREOER. Hi245RF
DHE AL EUR S E S /AT
A BN IE PR L TMV R EA R,
Frxef LR R RHAT 1R

1 RPRS

L1 fE

KM TE (Grifola frondosa) THTARM &R E
H & & AT, DEAE-Sepharoses  Sepharose-6B )
Pharmacia 27 7= &b 88 H BRIk TR BARE A
AR T AR AT AL R
Fe. WHSOWAMABE . SDS A LA TAMTESR
FRAF =&, HAlA A afral EEENRS
( Tobacco mosaic virus, TMV) BAARFTEiiL, JE4RFF
7F - 70°C BLIRIE .
L2 ik
121 FRWTE 7 SRR E SR RWNIET T
SEARE P, ZMAKER 10 b, WEZA T E,
10 000 g F50 10 min, EIFHE P IO BAG B4 2

45% FIMAE, WENT. 10 000 ¢ B0 10 min,
#F EEEP I AR BREERIES 2 90%,. [ L
IR, F B, TUED B R R ZE AR
S EEVBAKE IR S, WegE, L BB EBITE4CT
HHAT.

L.2.2 ERRMAEAg: BEREEETFTRER
1. BRI R A BIAL R R TETUR R E
B (Grifola frondosa antiviral protein, GFAP).

1.2.3 EFH&EMNE: 1% Bradford FENE,
LA I35 5 2 AR i 1R R A vAE i .

1.2.4 EREEIE. ZRB-TRBRE T,
EiRE AT B

1.2.5 WUk AENE SR HRN G R
REME K, 4R E R SR E S %
[7. 8].

1.2.6 GFAP $iL TMV R REHEW 2 R
i, AWK RZARMEIRTIIRE GFAP & RiFH
SRS RER 10 mg/L SRS EIREEMMTARE
FEMAL, L L, BMEREMS <6 A,

DA

T ESEEETEINE IR (2000-65).
ETEREA

DEINEARRRRER, Bl
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RHIL BAbBE S, RBDEMBEEL BCP A
MElE 9 = [1 - CAbHE A0 R BE50 6 B A B
01 x100%7.

1.2.7 40 ku W H: N m@ EMBT 7|4 1: SDS-H
PR BRIk (SDS - PAGE) J5 &= R 48 B
R EBA %R (NO EESBEREEMN
W PR 20 min. F ] Bio-Rad 22 %) B Mini Trans-
Blot Cell Z5F, 1L 200 mA F2¥ 1 h ¥ E B MG
HHEFERER NC E L BIEEE T 100% FEETiE
B REERAE PR lmin, 50% BEHAE
EARAHERBINFEHEMAKPIEER B A
+. 40 ka WE N o8 BT 10 2 Gl E TR
LEEFRLERR ZETR.

1.2.8 TMV IREMERE: 1% Gooding FiA R
a, BEANMERE. 28 200 ~300 nm SAMIWTH S Hal
ERRE.

1.2.9 JREX GFAP 3L TMV R AEW: 15
7 it g GFAP FZEKBRBEZE 4 mg/L, 2 HIE
40°C . 50°C. 60C. 70°C~ 80C. 90C. 98C K
ARTE0 min, BUH G AIREAS KD AR, 5%&
[ 10 mg/L $240 TMV ¥B-& J5 32 AT kS Lt
M, T EEE,

2 &5 R

2.1 GFAP ¥ & malifh

211 BFLHEEREN: ERARRES, EANE
4%, 4CTFTE 0. 01 mol/L Tris-HCl (pH 7.2> £
MmEhRSENR BEHENERLELETS
0. 01 mol/L Tris-HCl (pH 7.2 2B i 740 F 1 )
DEAE-Sepharose (1.6 em x 15 em) ZE#HH:, F
200 ml 0 ~1 mol/L NaCl fELE MBS, £
280 nm #E Ah A C B, 2R & B R g,

04+ 2

0.3 F

Az

0.2 F
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Fig. 1 Ton exchange chromatography of protein

crude extract on DEAE-Sepharose column

FeFIE R 2 2 TMY B R g0iE . SR A,
B2 (40 ~47 B EHLTMV EHMNER
B, &340 ~47 SEHATT —LRI4HL.

2.1.2 SRIEREN: S8 FTEEENTSE
SREEENE AN . WY, 4CTFTE0.01 mol/L
Tris-HCL (pH 7.2) KRB P RTEN. LT
22 [F A28 M 78 P4 B Sepharose 6B (1.6 em x
70 em) AR, SRS FIEMOUEHEE, 22280 nm E
A, SSRNE 2. WEEEORBEE, 0
BN TMV RN &R RILE 2 i
3 (28 ~32 %) EF IMV REMEE &3 28
~32 %, 4CFEAMKTIEN 48 b, HEAFAK 2
~3 R, BHERZ B 20000 RYE, 153 KM LT
& & B ( Grifola frondosa antiviral protein,
GFAP).
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Fig. 2 Gel filtration chromatography on Sepharose 6B

22 HFE. SoFRE. FEA. EHEDNE
MERPTIBCRZ e 5 ARk I (30 A%
REBTEKE (B4) PAIDEY, REF, 4

Fig.3 The native polyacrylamide gel electrophoresis
1: Purified by DEAE - Sepharose; 2 ~4: Purified by Sepharose 6B.
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Fig.4 Isoelectric focusing of GFAP

201 &

14.4

Fig. 5 Molecular mass of GFAP by SDS-PAGE

I+ Protein molecular mass marker: 2: GFAP.

M Br—4—RERI4E, W GFAP &
BRIk, SFEEERXKNE (B4, pI A
3.76, P GFAP 2 —MEMHEE . M SDS-PAGE
(E5) hATLAE L, GFAP EF BT E, H4
FIREASAH 34 ku. 40 ku. AR ENEE
RN 2%.
2.3 REX GFAP L TMV 2 35 H (500
YRR ZE/EE (6>, MEl 6 PalliF
th, 7F 80C K 10 min J§ GFAP TR {RFFEY 80% Y
W, XFIREALIEMECD TMV i§HEE, M
#2 90°C A 98°C /KB 10 min f&, #L TMV HIiEHEA R
TR, XL GFAP A— MR MEA.
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Fig. 6 Thermal stability of GFAP

2.4 GFAP L TMV {2 4L E | 22

WREA 1 /L §) GFAP 415 [ 3 45 Lh WA B Al
2 7~2 % o/L, rRISIREEN 10 mg/L 1) TMV H&ER
s PmREAGOME, HEAEE, SRE L

Table 1 The minimum effective concentration of GFAP at 10 mg/L

p (GFAP)Y / (g+L°1) 0.25 0.125 0. 063

0.032 0.016 0. 008 0. 004 0. 002

Inhibiting ratio/ % 100 100 100

100 98.8 96.3 82.8 42.6

MFE1AIBAEH, 2 GFAP WRE 432 mg/L B
RIPT5E & #06 W 4 10 mg/L TMV 142 22, 1M
GFAP WEZFH 4 mg/L Bf, 3 10 mg/L TMV BI{2 %
s ZAT Tk 80% L L.

KRR 4 mg/L 1) GFAP 54031520 mg/L.

Table 2 The maximal repressed concentration of TMV at
4 mg/L GFAP

p (repressed TMV)

20 30 40 50
/ Lmg L1

Inhibiting ratio/ % 88.0 778 63.9 14.0

30 mg/L+ 40 mg/L. 50 mg/L £ TMV FEHE, F
MO, TR, FR AR

MFE2 LB, 4 mg/L {) GFAP WHRE K
40 mg /L TMV RIFMHZAGR] L 609% LA L.

DL b5 B GFAP & —HMH B A4 TMV 2
RMEQ.
2.5 GFAP {140 ko W3 N i & EEF 51247

GFAP 87 40 ku W N w8 E B F 5 4.
ACCVPSVTEFENAINSDPYM. % GenBank 25 [ Jii/F
Fltr®, WAHEIFEETF.
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EHEEZWIEY A 5 EA Y PR LK,
HOHTIHSHEDEE TENHA. ANEHET
RAMIEYHRENE R RILIE D, Kobayashi o
MEFEFRAH - MV BROER R

FBP, BR—MiERVEEBE R o FHEN
22 ku, SRR T0.1%. HEZSI MR EDR

SR TMV R IEE E-AAVP, ST HENRN
15.8 ku, RBAWEEZEFF. FBP M AAVP P AT
A Cys. FATATKBTER) T S5 4 o PR AT H X A 3
TMV RHREIEBfi—GFAP, §REN 2%, &F
PR, hEEEHEE, HEHR A5 AAVP AL
M GFAP 740 ku W3 N S EEF7I5T &R $
T AE W, GFAP TEH Cys. GFAP 2 —H#HAEE
MWEE R, TR LA 80°C &if. MR e ia
HIUABEECMBE RIUE. GFAP 1140 ku TEN
i BEFHI7E GenBank FIELR|FIRF ).
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Purification and Partial Characterization of a Protein Inhibitor of
Tobacco mosaic virus Infection From The Maitake ( Grifola frondosa ) *

CHEN Ning"’, WU Zu-Jian™ , LIN Qi-Ying, XIE Lian-Hui
( Key Laboratory of Pesticide and Bischemistry, Minisiry of Education,
Institute of Plant Virolagy, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract
Grifola frondosa by a procedure of ( NH, 3,50, precipitation. and ion-exchange chromatography on DEAE-
Sepharose column and gel filtration on Sepharose-6B column. According to PAGE and IEF, GFAP had a single
band with pf 3. 67. And it consisted of two subunits of 34 ku and 40 ku when encounted by SD3-PAGE. GFAP is
identified as a glycoprotein containing 2% sugar. The N-terminal amine acid sequence of the 40 ku subunit is
ACCVPSVTEFENAINSDPVM, which has no homology with other sequences in GenBank. GFAP possesses the
inhibitory activity against the infection of Tobacco mosaie virus. When mixed with TMV {10 mg/L) and inoculated

A heat stable protein, named GFAP, was isolated and purified from the fruiting bodies of edible fungus

in local lesion host, Nicodana glutinosa, GFAP was able to completely inhibit the infection of TMV, and with
TMV (40 mg/L>, it still had an infection effect of higher than 60% at the concentration of 4 mg/L.
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