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W®E ETEH (Panax japonicus C.A. Meyer var. major (Burk) Wu et Feng) 183X A ih B iR
B, #if. HRETXHREN. BRdE. 4HIAWIEHARE (ZP-1. ZP-2), HT.
ZP-2 RERH B MM HE AL, FEXRLABALMNEL. £ SDS-PAGE & Sephadex G—75 it
. ME ZP-2 @950 FR5HKR 55 66kD, BHATRERHENH I FEHAR. PASK
MR ZP-2 B—HEH. £ GLC &4 TPHmESRE2891%. mism. HE® 5
W, KE. BERAELSAR MRS ES Biaer M EMME Y 2276%. F OPA B
AT A S AR ) B (2 R E ZP-2 RS B EMH . BREVHEHAR STHER
EEE, ZP-2 A ALLMMRITEEEE, B LTEH -1 IR RN,

X BT BEH MAEEAR

ISOLATION AND CHARACTERIZATION OF AN ANTIFUNGAL
GLYCOPROTEIN IN PANAX JAPONICUS YAR. MAJOR

DU Liang—Cheng, WANG Shi—Lin, LI Ying, HU Yun—Qian, HU Zhong

(Kunmirg Institute af Botany . Academia Sitica, Kunming 650204)

Abstract Two proteins named ZP—1 and ZP-2 in :.'h.immc of Panaxjaponicus var. magjor were
isolated by the procedure including saline solution extraction. dialysis. ion exchange
chromatography. and gel filtration. On PSA media, ZP-2 inhibited obviously the growth of
mycelia of Trichoderna viride and Fusarium graminearum. The protein contained two subunits
{(MW. 27 and 28kD}. and its molecular weights were 55 and 66kD respectively determined by
SDS-PAGE and Sephadex G—75 filtration. By PAS reaction, it was shown that ZP—2 was a
glycoprotein, which contained glucose, mannose, fucose, xylose, galactose, rhammose. and
uronic acids. The contents of neutral sugars and uronic acids were 28.91% and 22.76%
respectively. The protein was rich in Asp and Glu, but had no activity of hemagglutination,
chitinase. and f~1. 3—glucanase.

Key words Panax japonicus var. major; Glycoprotein: Antifunpal protein
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. HYMEEMHXES (PREA) PIFEELTHM -13-REM. T
HEHEYFHESHERAPREEELD . BFELEES (RIP) M FEMER
(HRGP) WBEEN—LEBM B . Bohlmarn Z AN IEHFF4ET
W Thionins MEHIR, TR —AFHVESHAR, ENHNSHERNER Y, —
BB PEROEAETHAETESHDEABELEAX D . SRS ARXKPS
BETHEEEEELBRAGHN GAFP | XWwR, EWhOEFEER”E, 8k,
FHEAXROMEHESR. M ARHYPHRAEEARNNR. S4BT HHYH P E
R RERIAR, SHPTRENZEM RS —SOERE. R 0HE S T RAYER
FEPRHREEEES BRI 4.

PR R
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BETZ (Paraxjaponicus C. A. Meyer var. major (Burk) Wu et Feng) £ R H BT BEMNTE
fmEh, BHEEARRRZE, w5 BTF-70CEB.

2LEB RN R B

HEAE T2BEETFHYH 03mol /| NaCl HEF P EES, 40 FTHBIH (4 5ml - g 8 EH),
WELEdE, BERT 10 000rpm ¥ % B0 15 2 8h, L PimANH)SO, =Ml ik 80%
(0C); BHEH 1S, REEDS 10260, AEERFT SOmmol /| H¥MHALBEMRT (&
10mmol # 1 EDTA, l4mmol # | % 7.8, pHS5.2). 15000rpm WHkE.O 10 £446h, ERTE 20 fFik
M HIE A PR 24 hBS, FEELCLEAN, EEKEEREE LHTF Sephadex G-50 8. B
10mmol /| BRI EMR (pH6.8) BEBE, 83 T, M | B SESEE LTS 10mmol /| B K
WML PAY (pH6.8) FH M CM—Cellulose CM—52 £, tr#:EM, WpHZE 7.5, HFH
10mmol < | BREE AL 58 b #OF- 48 9 DEAE—Cellulose DE-52 ¥, #HEH MM, B 50mmol / | BEEEEN
HEsPAE (pH6.8) MMA 0.1 Z 0.4mol # 1 NaCl fELEH B XM, B8 4 g, ¥ 1 FIME 2 (D RIFW
ZP-1 1 ZP-2) S MBS P L ¥ T Sephadex G-75 &, H 10mmol ~ | BEEEILE (pH6.8) &
PRCHER, oM, METEA.

IRiLiERME

SDS-PAGE £ Laemmli 8943 7 | S EEWEIEY 15%., EWMEEEY 5%, S+ TRIFER
Pharmacia ® &, S#MEBb. S MFAEA. BAEA. SRR, CTREABEDIMEA R
BEA. FEHEPAGE RAFSFE, BT Y SDS AABBEEN 10%, EEEEEN I%.

PAS B W [ Periodic Acid,  Schiff s reaction) ¥ B Pharmacia Laboratory techniques
(Uppsala, Sweden, 1984). WREERX R0 E HE MM #T ™ . FHABHITEE
Bradbury #1780 |, HQKRESYH &N TMS fiE®. SIEQ K@M, Se—s54 EMEE, 30m.
S 180T, FID £, ARIFEAM MG 80 R EBE S E N, LBy R RS R, R
B EOASRRIE R, EMAEET. H5%RA 2mol /| ZHRE (TFA), 110C, MW 44
B, BRFHELTIE, ERASKT, BEWTY FS. dBSHREFLS 6mol /1HCL, 100T, R
f 24 /B, SRR, MRS, 874 FA. FS # FA 4 SIHT GLC 247,

HEOFRITR L EONERENE ',
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432 = MW OB o 5 14 #
= ARG A2 Jarrett VY k. FS¥E
10 oot FEH-FEZIMITHITEERTE, RERH

& % 4+ 47 . Micropak — MCH - 10 # (4. 6x
250mm). EH AWM., WEHEK 350nm, EHER
450um, MBS AFMIFE: 0.05mol /| BB ABE
{pH6.8) (80: 20. v/v}, B HFE: 0.05mol |
BEER (pH6.8) (20: 80, v/v). BIEEHR. A
HA 10% F 90%., B BN 90%F 10%. BFEEREY
45539, W 0.5ml / min, LA 0.2cm 4 min,

JUT M& H4R4E Boller AT "7 . p-1.3-
WEEEIBRENEFHEABIERANEREE

ABS at 280 nm
[=]
W

Haggr O
J BEMEEMERBERN Ing/ ml {SHEHBHE
? m 20 120 ZF 0.0005mg / ml, B 20p0 BERIA 204 5% AL M
Elution volume[ml) ﬁﬁﬁ (A. B, AB. Oﬂﬂmﬂf{ﬁ%,’\%@ﬁm

& | RS 7 Sephadex G- 50 & |- I BER T ik By, ERT2/HERENKERL RSELHE
Fig 1. Gel filtration on Sephadex G—30 column fEE g kE 99,

of crude proteins, eluted with 10 mmol/ 1 so- 4 N EETNE

dium phosphale buffer {SPB) pH 6.8. REABEEE PSA (S WIEBIAS)
B IR TR, YHERER
FOMEERE 2 - 36, ERZEERINARR
WA, BT 28C BEHE R DI
F*. DBAAEERERNMEEENE
HiEEE.

MaCI{mel 2 1)

-

iR M
LIRAKEERENS N
HTERENTIEAEBRE S

W, RABERBEITEESR
. BER., WRENRFSRAREL. &
% — MLERSE, HRBeE TEAR
om volumeial =, BRNEMNEPMASLE LR

Bl 2.G—1 #9 DEAE — Cellulose DE—52 2 i PBEN., BREBRHEK S
Fig 2. Chromatography of G—1 on DE-52 column, elut- & Img HAM., HEBR bEET
ed with 50 mmol / | SPB pH 6.8 Sephadex G-50 & i 44k, 8 3

T (E1).
¥ FEAEHERE, BRASFHS (MW KT 30000), e | ZEiia et
F CM—Cellulose &, KEAEBBFHBRE. Eik, SHARERIE. HFSH 0

=
w

A TS at 280 nm
o
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Fig 3. SDS8—PAGE of proteins.
I. MW Markers; 2.&3.2ZP—1; 4. &5.ZP-2:

6.Crude proteins
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ARBS 5t 280 nm

:F_-;

— '
20 40 &0 B0 (0D
Elution voiumz(m!)

M 5.ZP-2 i1 Sephadex G—75 BEEr I8

Fig 5. Gel filtrauvon on Sephadex G~75 column
of ZP~2. eluted with W) mmol /| SPB pH 6.8.

P 4. F 7 o A O A o
Fig 4. Nalive—PAGE of proteins.

|.Crude proteins: 2.Zp-2

AREBEEEAR. HEREHSEE pHT.S,
LIE AT a9 BB B sk, £ NaCl #iH%
BERR. §417¥ (F2).
HaokENY 1(ZP-1) E¥ 2
(ZP-2) M5 ¥ 7 SDS-PAGE L 5%E
AEWRFBAERAE -BEYWE (A3).
BRI EKE, ZP-2 ME—&
#H(E4),
X ZP-2 S MM TR, HoTES9
J7 27000 & 28 000, X9 T —#iEE Rl &
R, B ZP-2 5WEEH (MW 45 000,
Sigma) Ml «—~F HEH (MWI42 000,
Sigma) — R & L ¥ T Sephadex G-75 &
(B4 90cm, ®1.2cm), B3 (AS3).
BoWES % FBR—EiiTEINR K
KiEME, SIREPHEH. «—FBEH.
B ZP-2 By B il O% #f B A7 0F B . HiE BY

Sephadex G—75 E¥THE —KE ZP-2, HEANIHNOELAR ~—HAAES (B

6).

B, ZP2M3FRE=FPEAN. AT ZP-2 AIHE AR 3.
BEGHE, 2R 6000, EZP-2 E-EH&., WIS EK,
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2N E BRI

SEK ZP-1 MY ERWHRS, ZP-2 I
LM PINE. 7 PSA FARIEHE L.
10pl B Img /1 ZP2 BB REAE, £
XARBHLNEKEHENNRAER (B
7). AR ZP-2 M EMFEEH B H
ER. ZEIHEMTFHENEPNEGD R,
ZP-2 FRER. RI{1HTT PAS HE.
SR ZP-2 ¥ PAGE th E ¥ — £ 409,
"W ZP2 E— P EWNEAR. SMBEMnk
MENE, HPBBRIESY 22.76%. MK
FEHMEXIEAN. RERELIEERIIRN
FEAE 8 (S520nm 40 @9 B K B i uE) . i A
ZP-2 PR, MLEENET, &

ABS at 280 nm
=)
s

03

0.2

0.1

e ] Gicaw. Wz mermaEy
A{nm) 28.9%, Wiﬁﬁ%ﬁi‘t% FA ﬂ FS m*ﬁﬁﬂ
B 6.F-1.2,3 o6 4 e i BEAZER (F 1), 2mol /1 = EEEER A& i

Fig 6. UY spectrum of F—1.2.3. in 10 mmol/1 ¥ (FS) ®& Sf, HEXEHEMY
SPB pH 6.8, F—I; ZP~2 F—2, Ovalbumin F—3; ¥, & omol /| HCl 5 (FA) & 6 fi 5
a—Lactalbumin. (5&*%.-%): E%{ﬁﬁkﬁﬁﬁ%, {Eﬁ?

SHEAgMABCETPHEEN—F. L
HRRY, ZP-2 ASWERENWHEAD, BESEANEN, ZP240riBEEEE
WER. BEHRAMBEMRRE (6mol/1HC), BELMNESS, ISARTES R, HK,
F SDS MEAEER TS0 BIMEM S T RBEZELR, SDS HIME N4 T8y A ERsS
TH#p,

T ZP-2 ME ML I
Fig 7. [Inhibition of mycelia growth of fungi by ZP-2 (I mg/ ml). A. Trichodema wviride B. Fusarnim

graminearum. 1. 10l of 10mmol L APB pH 6.8: 2. 10 ul of ZP~2in 10 mmol /1 SPB pH 6.8 3. [5 yd of ZP—2 in
10mmol #15PB pH 6.8: 4, 20 ul of ZP—2in 10 mmol / 1SPB pH 6.8
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21 ZP 2RSS IENNEAR(%)
Table 1. Composition of neutral sugars in hydrolytic ZP—2(%)

# & B HEMN B E | 5L W

Samples Glue Mann Fuc Xyl Galact Rhamn
FS 93.61 1.32 1.65 276 no 0.66
FA 47.61 1361 10.50 998 9.36 3.63

B OPA BRI EERTE B ERECIEST ZP2 U EERAR. FHFREH
ZP2 HEEXEBEEER, Asp B G NERHBE 10%. B THXE_FERS
FEMBREHAEREY, SEREREBEBRENARS. BEMRE 6mol /1 HCI K
24 /NEEJE, KERAT NS, HEit, # 2 HFIH 7 ZP-2 M4 EEMEN,

$2 ZP-2 IS WEMERI(%)
Table 2. Composition of partial amino acids of ZP=2 (%).

Amino Acids Yo Amino Acids %
Asp 10.22 Glu 10.93
Asn 12.74 Ser 4.04
Thr 6.41 His+Gly 13.48
Ala 3186 Tyr 7.24
Arp 3.67 Mei+Val B.38
Phe 591 Ile iy
Leu E.BE Lys lrace

$N3 ZP-2AHNLTEIHE 13- RN D NE
Table 3. Assaying for activities of chitinase and f—1. 3— glucanase in ZP—2.

Chitimase * p—1.3—Glucanase”

Zp-2 Snailase " * Zp-2 Laminarinase*
0 1.50 0.05 1.34

* Chitinase. ABS at 585nm in {.2ml 1mg protein / ml samples. Glucanase; ABS at 620nm in 20ul 1mg

protein / ml samples. # * Snailase and laminarinase as standard samples were from Sigma Co.

HT ZP-2 E— T ENEEHREN Y TREANEED. fifE/hEPCeiriiEit
BHEE (WGA) HABHEEEE. BEMHELTE Y, Al FOEN ZP-2#
T—EWNTgEH. &% ZP-2 MM 0.0005mg / ml & lmg/ ml. %A 4 #FFmE LT
MBEEMNAEEER. ¥ ConA. WGA, RCA, EffiNELEE Y A
0.00lmg / ml BAF. A[RAAN ZP-2 R MEERE . M ZP-2 #F47 )L T WA p—1. 3—
W TE N E, S5 HIEHA ZP-2 F XA EEIEEE (K 3). BFRA, ZP-2 RET 4
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EPHHFR. ZP-2BM o FEE 30000 EHMFESHN, XSUHEHFEREERES
(40 Ricin. Abrin) Rl EHAPESERR. BHARESR LEHEES, LOKER
B, —BAELEEAZYEBEEAR. W ZP2 PREEERTERE. HH,
ZP-2 LAY AT B LLECRE R, i A FE R 55 S ThEE R X R AT AT

WM PRI R Y KRR e B,
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