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Purification of a Antiviral Protein in Plearotus citrinopileatus and
Its Activities against Tobacco mosaic virus and Hepatitis B virus

FU Ming-jia, WU Zu-jian, LIN Qi-ying**, XIE Lian-hui
(Institute of Plant Virology, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: A antiviral protein, YP46-46, was isolated and purified to homogeneity from the mushroom,
Plearotus citrinopileatus, by precipitation of 40%-60% saturation of ammonium sulfate followed by
DEAE-sepharose FF ion-exchange column chromatography, Sephacryl™ S-200 High Resolution
molecular sieve chromatography. The protein has a molecular weight of about 27. 4kD by SDS-PAGE.
The concentration of the protein was 0. 24pg/mL when the inhibition rate against Tobacco mosaic
virus was 50 % . Using an assay system based on HepG2.2.2. 15 cell line, YP46-46 was studied for its
inhibitory ability against Hepatitis B virus. The result shows that the concentration of 50% inhibition
of HBsAg was 0.08ug/mL , but low effect on HBeAg.
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BE. RABPEFXHBRENNEREWN TSN G 8t & 885 5 (Plearotus citrinopileatus)‘:Pi&ﬁ'TﬁﬁﬁﬁE]H"]
il RV T —PHELEA YP46-46, & SDS-PAGE AIHEEH 4 T HEN 27.4kD, BLE MR TEAL BEAF 2.0 04
FRMZEOMEEEHRE(TMV) M EZ, EHERTFHR TMV &4, Zi0H TMV B BRRERN 0. 24,0/
mL. FEEEL HepG2.2.2.15 ZHREER DB, XE BRI M E D #ET RN B LR BERRGIFN . ERFEWUEE
B Xt HBsAg B9 50 % B A9 MK BEY 0.08pg/mL, A X HBeAg R K,

X MFEEEROHEENRE; CEFRFE

B4y # S .3432.41;R373.2 X E#HIRE A XEHS: 1003-5125(2002)04-0350-04

17 FAHUA 3 2 O B iR A A B A ARy B
RN, RO RERIRT BT RN EREAR,
HRELAX LT H FHREWRER, XA
FFARERNESDY, MENERREED, %
EOTATH G S A RERD ARH#
wHY, HRNESKHBEHRAEANEEREY,
TERI A E AT BB EWRRERDY TR
FEEOSERBRIKERFTIOENITTES,
T E [ A ST AR A P D) N Z BT S

W HE B #9.2002-02-26, ¥ [E H #.2002-03-21
* HEWH - HEDETHMEHAE,
VEH RS (1964 - ), B, T HEMETHE, i L4,

7 (Hepatitis B virus, HBV)BREM B XX, it
FRAMMTR —EZEEREN, EHYWHEY
i, iFEHREFFEORAGY I T AL LT
EHuEAEORBGYE HBV W REAR S, &
EARBYREFELFEASZH, APFREN
i 2% B b U % B0 4 B AL 7R B ( Tobacco mosaic
virus, TMV) E H W R B, 7 HepG2.2.2.15 4
kIR s 5T HBV ME B X4,

o SEITAER R BE(1936-), X, IR R, LR, IR RN HBRE,
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1 #MEEHZE
1.1 #§

¥i#% B ( Plearotus citrinopileatus ) T 3£ & &f #¢
BERERMRKERERRS, G TRHICHFETFHEMK
RokFEPEH,

Lo ( Nicotiana glutinosa ) VE & %5 15 F f M)
A M B £, @MW K ( Nicotiana tabacum
var . K325)ﬂ;j7'ﬁl<#ﬁﬁ TMV I EFE,

BHES T 32 #141 BR DEAE-sepharoseFF f1iE K B
#r v B Sephacryl™ S-200 High Resolution ¥ 14 F
Amersham pharmacia biotech 2% &, FBIEH Centri-
con-YM10 & Millipore 28 7= & o

Ko F RS A % B LEF B (Rabbit
Phosphorylase B, MW 97 400). 4 Il H & H
(Bovine Serum Albumin, MW 66 200) . %Lz E 83
(Rabbit Actin, MW 43 000). 4 &% B2 BF BF ( Bovine
Carvonic Anhydrase, MW 31 000) . B & B B 0 i 7l
(Trypsin Inhibitor, MW 20 100). X4 & 1% 15 # B
(Hen Egg White Lysozyme, MW 14 400) % 4
L FT = fh o

HepG2.2 2. 15k BB ER KE¥E R EE
2P+ B A Eagle’s MEM #3855, & 10%
BIfs A AT E AR AR AT ™= 5H).0.03%
L- A& B . 100mg/ 1. G418.1001U/mL HHE XK.
1001U/ml. & K . 1001U/ml. €I E &, 5% NaH-
CO, 8 pH £ 7.0,

MTT F # & Fluka 2 7 7= & ; HBsAg
HBeAg f Ui & A E TR H AR AT =M,
1.2 F&

1.2.1 TMV B4 KA Gooding !, 2
200 - 300nm E/M KK EHEMFRES &,

1.2.2 MEBTHRFAEEONKSE HRIUGE
B TR EEHE 150g, I 300mL ZE{EKF 1% 8 B
WEEE, T, B8 4 - 5h, 52 10 000r/min B0
10min; £ #EW 40% - 60 % $f F1 B # (NH,),S0, I
%€, 10 000r/min B0 10min, F EHBITIE. BT
YE Xt % 18 7K 5 #%, 10 000r/min B L> 10min, 3 LIE
18 EWEW, I B W | DEAE-SepharoseFF
FHES T35 #tE, 0~ 0. Smol/L 8 NaCl ¥ B %1%, it
LEVERRIE, #4585 b Sephacryl™S-200 High Resolu-
tion BERE EHTAE, VR AR W R0, 01mol/ LB BE 4R vh
W (pH7.2) (P& NaCl ¥ E K 0. 15mol/L), ML 1%

B %, Centricon-YM10 B L fI¥k 48, ST iEHER M,
WA B S, B8 4E4L B 5 YP46-46,
1.2.3 SDSPAGE ¥ Laemmli 7 #%, ik 4
FEVRFE 3%, A BEACHR B 15%
1.2.4 EHEKEMHE 45.L KHAEKEH
YP46-46 HE WA Spl. ¥ B A 10mg/mL § 4 ML i
HEHB(CATEERR)ES, & 1.1 el
A S0pL MR P i, £ #8347 SDS-PAGE( 7 k[
1.2.3), L ERH 30uL, =ANEHE; BIkE TG, 2
Bfa B, BIEESER AR EMEBHE, X
B HEEUKERHEAT B B 407 10 T AR AR 41, o A L A
B YP46-46 EHKE .
1.2.5 YP46-46 EHH TMV iEFHERM KA
ML EER, LR 28CIRE T T, LLOHEESN
TMV B#BEEFE, H 0.01mol/L pH7.2 B BEEL R
WG ER 20pg/mL WERIES(V/V=1)EFh
ERPEF LM ZEE ECREEE N 20pg/mL), 1F
FXTEHERM YP46-46 EOBW(EMIKR N
0.01mol/L pH7.2 MBEME vl ) 5 LR ME K E
FRBRES(V/V=1)EMNERRHF MG EH
EAENLE, BT ERERMS -6 Fot, fFH A
RHBE, KRR, HEAR.
MHZE(%) = [1- (BB BEE/ X R
¥ 1% 100
1.2.6 YPA46-46 BN HBV &1l
1.2.6.1 HHFEH YP46-46 I | T HepG
2.2.2. 15400 . B E H B HepG2.2.2.15 4
R 53 R B 4 B R, # 10° 40/ FL 4 Bl Fb T
96 fLIE I M, S3 A MM A 100pL 5 FRE, F 5% CO,
BT 37C S 48h G A YP46-46 EEH
EFRE,. G3dmHES 2o EAERR, L4 R, %
HETHME B - 20C R 7F, 12h JGR M HbsAg 1
HbeAg X HMFF 5 XK,
1.2.6.2 HMFEZEMNE . E% Mosmann B MTT
B EER, By REEFREETL
PRI SR, IO 0. Smg/mL B MTT ¥, 100.L/
FL,37C 35 4h, TIA 0.04mol/L 2L R R B 7
SrETRE, 570nm 1< OD ., AMAFEE = (LB
L OD /X BB L. OD 1) % 100% ; 50 % 3 £ ik &
(CDso) A 35 50 FL 77 1% 41 I 4 X3 BR T 50 % At 89 254
wE,
1.2.6.3 YP46-46 EHHL HBV %M E LI HB-
sAg 1 HBeAg & Ml ik 7l & £ M YP46-46 B A #i
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HBV 255, M A RS F 1B+, DA E YP46-
46 HEEFMEBEEFE 2.2.15 40 EERH R
ML R R, Wi & = (L OD H-ERfL
OD {8 )/(t B8 FL OD H-FA¥ X B OD {H)] X
100 % ;50 % W ¥ BE (IDsg ) & HBsAg 2 HBeAg 1l
HZE A 50 % BT 25 IR,

1.2.6.4 ZHEMTFN: YP46-46 FH E I HBV BI%K
BB BT VM, B) TI= CDso/IDso, BAZ5 9
% 9 RETHY TI AARdE, o TI>2 MERKE, 1<
TI<2 KA, TI<1 WEEER,

1.2.7 YP46-46 HHEEFEHENE RHEMGT
) mghn ik, $—7L YP-46-46 EEAWMKE N
S6ug/mL, SRJG fF HLH B, 25 L/, BT H Pl A
pH7.2 8 0.02mol/L PBS(H & 0. 2mol/L B Na-
Cl); BILIEEER 2% By S ML AR M, 1h J5 AR
HEMEMENERER,

2 &

2.1 MHEBED YP46-46 B4t
HiE BE 40% ~ 60 % A (NH, ),SO, TLIE B iF
% DEAE-SepharoseFF [ 8 F 3t #: 4%, 7] $ 15 — 1
FEHFEAR(E 1), WEZBEHATEREEE L
Sephacryl™S-200 High Resolution & E ¥, Al &
=, ERE =g Ay YP46-46 HE (B
2),
2.2 #{¢EH YP46-46 i) SDS-PAGE Hi%k
@ik iy YP-46-46 % SDS-PAGE VL&, HA[ R
—&HAWE3), ZEQFWHFRHN27 400, [
A% BH YP46-46 EEBBI4{L.

14
12}

0 S

I 6 11 16 21 26 31 36 41 46(¥%S)

M1 ¥ BRI DEAG-SepharoseFF BB F XXtk
Fig.1 lon-exchange chromatography of the protein crude
extract on a DEAE-Sepharose column

2.3 YP-46-46 BN TMV ;&

PARISR VR BE A 1. 751 g/ ml W9 YP-46-46 H H
T LR, O AR IIXY &, W@l T YP-46-
46 Xf TMV #9M#EHE(ER 1). ANE 1 F[EH YP-
46-46 HEA MG PR E KA 0.240ug/mL, T
B ELLF, E A X TMV B 0§ 2 28 F R,

ol .

OD2son
e
=]
wn

I

l ] 1
100 200 300V(mL)

[} 2 YP46-46 T Sephacryl™S-200 $EBE E 47 i b i 4i{k
Fig.2 YP46-46 purified by Sephacryl™$-200
[l peak was yp46-46 protein.
M 1
KD (@85 uE YT -
97.4
66.2

43.0

ot

v

20.1 £

144 gy -
rap
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M3 YP46-46 #) SDS-PAGE
Fig.3 SDS-PAGE of YP46-46
M, Protein marker; 1, YP46-46 protein

F1 YP46-46 BII TMV BUiEHE
Table 1 Activities against TMV of YP46-46

YP46-46 M (ug/mL)  0.976 0.488 0.244 0.122
41 % (% ) (Inhibition) 8.8 63.1 53.0 0

2.4 YP-46-46 E 3 HBsAg #0 HBeAg HYIMHIHE

AVIGRMRBE 8 9. 23 g/ mL B YP-46-46 & H i
TS fEWRR,IRER, N&E27F I YP-46-46 HH
Xt HBsAg H — B M & ¥ A, (E7E & i X HBeAg
a3 1 B & BRI AR R AT R iR ]
EF i, M HBsAg BY TI>2, HEMMKE,


http://www.cqvip.com

a4

D000 http://iwww.cqvip.com|

I % . MEBP - FEEANEALRERM HBY BiEtE 353

#+ 2 YP46-46 X} HBsAg ¥ HBeAg MIDHIM R
Table 2 Inhibitory effects of YP46-46 on HBsAg and HBeAg

YP46-46 RYIRIE HBsAg HBeAg *ﬂ]ﬁ@ﬁrﬁﬂ( %)
Conc. of YP46-46 (%) (%) Rate of survival cell
(pg/mL) (%)

1.92 65.2 12.6 42.8

0.38 63.3 1.20 49.2

0.08 52.1 11.5 62.0

IDs, 0.08

CDsy 0.38

TI 4.75

2.5 YP-46-46 EHRBREREH

ZMEFHEEN, MEFERZEANEER
TR 27, AT E B TR E S 0.219ug/mL, X
HZEORAREREE,
3 itie

ENERE T REHEY RS E A, I
MR EHIT TN, EH L FEREYRERS .
LIRS EE /Y 40% — 60% (NH,),S0, ULIE B % g
DEAE-SepharoseFF (AR FX &, TR —1PEEH
HAW; WEZEKLE )G L Sephacryl™S-200 High
Resolution B B %, WHEFE =Z1EH 5 — 4, &K
48J5 % SDS-PAGE Al#iE — &4 F8&H 27.4kD HY
B, R E A EALGL, ZHEAGHEEHR
YP46-46 HH, HZANEAERBEHITHHEYK
TR, XA RFHIEYREEE, EWH
B4 0.240pg/mL, EREWKERT, FUKEEIE
TRBUT B, M E] 4  E O R BE BT R R - 0
TMV IG5 5

PLb£E 1L A #4730 HBY M3 R M, & B
B HBsAg #91E B ; B 76 By il vk S B P, 2
HBeAg fERI AN B el E W E A TIEH. MNEBTHF
REy—L M HBV WHYRE, KERAGYH R
SFBFBROKS FHRMBSFRA G,
X — B 5 o A MR, BRE R ECA ST, T
LR T AL EY YP46-46 4 FR N 27.4kD, 2
5 2 WEL AN E ; FBT & BIZE QF LEEE,
IR EMRARE ESFRE S REANZRE
B, FRZEARANMREHEARIERHETR
RREE AN AT, 25480 16 B B AR SZ B R me, B L X
HIEREAZIRTFERAFRYFTE. I EHR
PR FEORERKMOEAT, ARSERTE
BORE (WK 2), KEMH HBsAg BTHY TI>2, %

EXEEN, WAHFREHEAXRGYE HepG
2.2.2. 1540 ik LR N 3% HBV By 25 %%, #E TR 18
bR A4 25 X L ERELAS R AR 3T
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