“———

£ OO0 http://www.cqvip.com|

E W OH W WO 1991 13 (4), 417—424
Acta Botanica Yannanica

BRRP R REFERN S BN ERR
i 3 W&

(TEHBAFEEHEWNH R, BW 650204)

W MBS (Phyiclacca americana L) BRRSM 2—4 4L ERPL BT R E
BEH. ¥4 PAFP-R, fl PAFP-R., 1 EEFGBEFALHERER, £ CM-—Sephade H
FEREW. SELRENARERKORENEL. & PGABFEL, 0.1mg/ m &EH
AEMMAEELAN 1, O AMENHE, B | mg/ ml RITHBFEMR. A SDS-PAGE
Big —FarMxtsr 7 REN 13kD # 1SKD, BEKE, FAA20 5.8, AM-HBERN
HERS, —HESSEITEMERE (19mol / mol). B Edman BERElE &8 N Rty
HAla, BERENBP, X_MESSEHEM BEE&H K PAFP-R, BE U RRE
BRER Rk, ERNAEEE, AXERPHAEES EERSE Mr b 17kD # 5kE
BH. b3 EAMTALOLIRSCEEEME, FEL AR PWM s, LLESREY, BEE
BPHEMAHLEELNES, HS4EETRETH, ENSEFIE BIEMER,
5+ TRATF 20kD A KEES.
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ISOLATION AND CHARACTERIZATION OF ANTIFUNGAL
PROTEINS FROM THE ROOTS OF PHYTOLACCA
AMERICANA (POKEWEED)

TAQO Ying—Shuang, HU Zhong

(Kunming Insiituie of Butany, Academia Sinica, Kunming 650204)

Abstract From summer harvested roats of 2—4 years old plants of Pokeweed. two antifungal
proteins named PAFP—R, and PAFP—R.were isclated by using a procedure including extrac-
tion with saline sohition. purification with ion exchange chromatography on CM—sephadex,
gel fltration on sephadex G350 and chromatography on hydroxyapatite. Both proteins at 0.1
mg / ml inhibited obviously the growth of Trichoderma viride mycelia on 2 PGA medium
plates, but even at 1 mg ./ ml did oot inhibit the multiplication of bacteria E. cefg and B.
subtilis. They are both a single polypeptide with Mr of 13 kD and 15 kD respectively, with a pl

of about 5.8 and with Ala as the N—terminus. Both proteins are rich in Cys. i.e, 19 mol /" mol.
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and in them no carbohydrate was detecied by phenol—sulfate reaction. Differing from summer
harvested roots, late autumn harvested roots contained much less PAFP--R and R, but more
dimer of PAFP—-R, linked by disulfide bonds which is of no antifungal activity. In winter har-
vested roots, the main antifungal component was found 1o be a protein of 17 kD. These pro-
teins are all of no hemapglutination activity 10 human erythrocytes even at 2 mg # ml. they are
not the components of pokeweed mitagen {PWM),

Key words  Phytolaccu americana \Pokeweeds Pokeberry); Antifungal proteins

XEPERSENAYTERE/ES, EIERMIREREFMAHEESE. At
THRJLT AR f-1. 3-HRER. AAENEFPMARRONEPREERE
B, ESEEREES (RIP) f—3E A BB EL K Thionins B BRHE
EE—WHEEENE S Y. BiF, WEEANEK (Gastrodia elata) FHRZE 438
—Fh 14 kD p93kHEEE (GAFP). ERERIMEIARE (Trichoderma viride) B4
P, TAEMAERMHFPIEB —HEARERNHEE, SHATH 7kD BESEK
(PAFP-S) ' | Eil¥ R BT /KB, RIP X Thionin. X%, FAXEHEMR
P, RtAEEENECSRSFHESRYN. MRS EEMNEEREAR. HIARE
PBEMAPHEESTHER. HFEEEBRE HHEURAHNRBREERNL., FXRER
MY EERPHEFEDMN BRI RES .

AR TR

1. #¥

EWRTRE (Phytolacca americana) RIFERAMPWRAA, 2—4 Fid. 1989 FH
Z (6R). %= 9OR) M&KFE (128) #YEHMEFHNAER, Kk, ZHREX
KR, B -15C#&H.

2. ERARIBE AL

EAAEENTRENRYELD TREE#HFTSE. ERYHE, DA 104F& 0.5
mol / | I E LIS, BREEAEERIRK. ACHENE. IRBLLHTEE
B, MHEWT 1000 rpm B IREC 20 min, EEHE 3.5 kD BB TRE T &iEK
#EW 36 h, E.OEFRE, LA pHS.S, EHT S 20mmol /1 #TEMEE (pH
5.0) - CM—sephadex C50 #{EEtF. FERHEK,. A 50 m mol / | FHELE WK
(PB, pH7.0) #1 PB H11 0.5 mol /1 #4L#IRY RIS BOEAT Y, +%/483 C, M
C, 24y (B 1), C, #4458 M BYE S 5 7E Sephadex G50 # L TEERE L IER
#r. ¥EBRMKM 0.1 mol /1 NHHCO, B, MEEHRMTHAB = ERE. HFH
CSiy CSy C)8; (B 2). % CS, B EKSBNE. LREMRKEG (HA)Y HE
Btr, A 0—020mol/ | AR s TR LM TR, 18 4 S ¥EBE. C,SH,.
C,S,H,, C;S,H;. CS;H, (H3). LiFESEAE s HBEREHT, HAEEE
M RN E.

3. Hifgmuz
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SDS-PAGE X 15% Bk, Lamemml BrthR &%, KO TFEFEESR LEEL
i, BmMASBEE C (Mr=124kD). fift SDS—PAGE MEBH R &6t, B
5> SDS fI SDS IIAMEZ B _AfER . DEREREZH UREBRSHETHE.

EEMFHRAREARASRBENERERE (5%). WA pHIS—10
Ampholine (LKB), 150V B3k 10 /pEF, HIKFFERM 15% TCA Bl @.

FEMER TR END 6 mol /1 HCI A fE. KFEWE pHS W E 4h. HiFP
pH2 ZEH Y S35 BIEEM AN SF. DUERERERNEHEHRE. CERS
M Spies F&E ° WFE, 2mol /1 NaOH 7K# 2h, WA LR 5% SnCl, LB BEBY
B, AmuEPeEmAYN _—FREEEFREAHERE.

EOHRN N RGEREEFAFRTHEL S Edman F# 83 PTH EER, FERAR
# HPLC % 5&.

AE-miRtEaEMEESRES TS E.

4. S TERE

X S B A I TR HE R E % Okada FE Y, WHEERSERPL THEAERH
KBRS, E&T 0.1mol/1PB (pH 6.4). ZHMKHE 2.5x10° 4
/mlZER. MALBUAREHFERAEREMNESHER. I7CRR 2—73h, FHNEA
650nm, X HEAMBEER PB . HE A HAbIHH AR AR,

MEEEHNEES M Roberts @ FIHLESE © hk, AAE (T viride) 18
W, KR PGA FRE., EEHER—MER 2mg/ ml # PB# (pH 6.5), HiEH
B, S5aE, REJNEABENEIHLLERENHANEORKIER, HHEERE
%.

5. AmiEENE

HEWT PBS (pH6.8) #, 2mg/ ml. {E—FRF|EMAHE. £ 50u AR K
AFLth, BHLESBIMA 50ul & 2% AMEB A R MBERER, ZRT 3h, WEMEH
o, RES|IEELNRIKESKE,

SR MITI

1. NEEHHAZHRANRNER DS BREE

FEERTEREAFHENEBE C 44, £ pHSSH, BEBRTHE FXR
Al 7c pH7.0 B BIEEMERE, "TREMRMEMES (B 1). C, A7 Sephadex G50 H
LHEH MRS, B4 FEKT 30kD M C,S, AR WAENE. o TFERB/MICS, HHA
BEM, FEZES 45 SR KAEMS, X PAFP-R, (H2). CS, Ro#¥
7. ABFXHRETISEHREE, MESERKAE BB SE (H3), Kb
C,S.H, Ry A#iH#:. ¥ PAFP-R,, HEB/T PAFP-R,. &7 SDS-PAGE L
BP—-H, HMLSTE (Mr) £X 13/ 15kD, REKE (A4, FTHAN
5.8—6.0. —HAMEEBASALE ], EAEAETEKER, 1/ 2 Cystine
19mol / mol. H &K% Glx. Gly fl Asx. “HAEEEHED (B 5), HEEK325m B
WEERPENSEUHE. FeHEAHA PAFP-R, M PAFP-R, A Edman B
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Biafdll s N —Am&E A, 9% Ala (B 6). w88 PAFP-R, #l PAFP-R, Z [A% [q]
e, ROMEEERESRFRAMNER L AH Sul 8 0.1mg / ml F 9 B 9 B 4080 AR
HEZHER (F7); MESRERET Img/ ml W RXBETFENMSEFENHEGRE

Ml £
21 PAFP-R, B PAFP-R, M ER Gt
Table |  Amino acid composition of PAFP—R, & PAFP-R,
PAFP-R, PAFP-R,
mal 7 mol W W) mol / mol W W)
Asn 11.64 12.44 12.87 10.95
Thr 3.00 2.88 4.35 3.30
Ser 5.67 4.76 587 393
Glx 14.24 16.76 19,85 18.59
Gly 1491 8.95 21.72 10.39 -
Ala .56 1.83 3.83 L.60
Cys 1919 18.58 19.09 14.24
Val 396 372 398 297
Met L.i4 1.36 1.54 1.56
Ile 0.16 0.16 0.32 0.25
Leu 385 4.04 4.29 3.85
Tyr 2.87 4.15 6.70 7.72
Phe 1.89 2.25 226 2.38
Lys 4.06 481 3.49 329
His 319 3.96 3.45 34l
Arg 4.29 595 5.51 6.12
Pro 4.03 3T 397 291
Trp 1.00 l &3 2.00 2.59
x2 BRI A S A RN S K
Table 2 Antifungal activity and hemagglutination activity of the
Protein [ractions from pokeweed roots
Fractions .A'ntlﬁmgal Hen.:mlgglutinatlon
activity (mg / mi) activity (g mlh

5 2 &

C.83 2 500

C,5.H,{PAFP-R} ol > 1000

C 5 {PAFP-R,} 0.l > 1000

C, 2 > 100D

»  from late autum harvested roots. others from summer harvested roots.
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Fig 1. Chromatography of 1otal proteins

CM—Sephadex C~50.

i. 20 mol /1 curic buffer {pH 5.0); 2. 50 mol /1 phos
phate buffer (pH 7.0% 3. 50 mol /1 phosphate buffer plus

0.5 mol / | MaCl

C,5;H;
04
0.2p
OVlume w o

20 40 60
Elution volume (ml)
B3 CS,HEEBKAERTE
Fig3. Chromatography of Fraction C,S,

—40.20 mol / 1 phosphate buffer.

02

0.1

Phosphate buffer (aol /)

on HA
column. A gradient elution was carried out with 0

180 120 50 0

Elution volume (ml)

B 2 C, H#H4 Sephadex G-50 B TREN
Fig 2. Gel filtration on Sephadex G—50 of C, frac-
tion, ejuted with 4.1 mol / | NH,HCO,

kb R, 5 R,
—
94 -
a7 o :'
43 ‘a
30. - 5
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i
17.5 - F
s | 13 5,
12.4 .j w

H 4 PAFF-R, # PAFP M5 TREMAS & 58
E
Figd4. Determination of the relative molecular
weight (Mr) of PAFP-R; and PAFP-R. by
SDS-PAGE, and the isoelectric pomnt (PI) of
PAFP-R,; by IF-PAGE.
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R,+Ala
=
ot i o 2
g g N 5
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R, W
\ B 6 PAFP-R & PAFP-R., N—%# PTH ¥ HPLC
= = "~ o Eﬁﬁig
ig6. High iqui
200 250 300 350 (nm) Fig6 igh performance liquid chromatography of

standard PTH—Ala and PTH-aa from ihe
Bl 5 PAFP-R, #l PAFP-R, 8% %M fi% MN—terminus of PAFP-R and PAFP- R, by
Fig 5. UY Specirum of PAFP-R|[ ) and Edman degradation.
PAFP-R{————1in 0.l mol /1 PB (pH 5.2)

PAFP-R, & PAFP-R, &k #F T /) PAFP-S HIbE. BEE&FHhEm. 7
FR/D, K% Ala BB LI, {H PAFP-S 2MIEEA (pl=10). 45 HEMAE
BHEASHMYE, RUBCS T EHMBTIAZIE. H Roberts 5 © HRHEA
BSA. Pancreatic ribonuclease & Protamine 371 KT (7. reesei) Bk, BHE 50ug ./ disc
WRREMNAHEAEEE. TRREARNEEES WIS H. PAFP-R, fil R, &L
ZMEEHE.

2. MNANESESNETEL

BERK RENER P, RA CS, %, WA CS;¥% (B 2) . SDS-PAGE #rHik
B, BRKTERE CS. HAFER Mr i 24 kD M _E&E (E38). £ SDSMEEHE
BB R VERIBE Mr % 12kD MITEEE, A I EERE A DT RN A AT, R R
R S5 S PAFP-R, HIF, EIETHEEMRE PAFP-R,. —REXHEREE, &
W WAGEWEH BT, B Edman MAMA T N—K5R.

AFERLRAE C,S, BEadsr (B2), HCS, HAr SDS-PAGE# (H3) &
AEEESR Mr R 1I7kD MEHKEAR, TF 18/ 19kDKERA, #ikA) 17kD EH
AEMBEEEE. TR, ARERPANEESHNESRSE. ABEFvmnAdk H
FRR Mr /M F 20kD, &2t SR A A BLRKEE

3. FEPESSATRMES

2 REKFERPILHEHAIHEEFHERNRMOEERM L. PAFP-R, HH®
MEEEH. BAELEH:, —BECS, (KFE) LHEEHE. SLEHEMRSE
(05mg/ ml); % FRATF3I0kDH CS, THBEIHE. BMFHER Sug/ ml).
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17.5

A W

8 WREM AR REEER (W) ES CS,

B 7 PAFP—R, #l PAFP—R, %t K& (T. viride) B % #9#1 SDS—PAGE i

HRAWHE. BE 0l me ml B Sul, M 0S5, E Fig 8. SDS—PAGE patterns of the proteins fraction
B C,5,from late autumn roots (A} and winter

rools {W). S: Standard proteios. Protein Sam-
ples was treated with SDS only (1), or with
SDS plus f—mectaptoethanol(2).

Fig 7. Inhibition of T viride mycelia growth by
PAFP—R and PAFP—R.. On each spot loaded
0.5xg protein {0.1 mg ~ ml. Sul)

HEHE SEEE (PWM), B3 AN T. BHEABRINAEBNARES B
PWM At A A M BREEEIEHE N <8ug /ml *W, HAKEER, FERF>TFEAHSE
ik, mMHEEWmEL T 7. EREIFH S, F2 PWM. Schlumbaum %
AV AEHEERREIEY, SHEAEASTILTAR LR, BEXASTHES
iEtE, dEREEERGRXY, CXEBEHT.
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(REPEEER)
A NEW YARIETY OF PARIS AXIALIS

ZHOU Han—Hua, WU Kong—Yun, Tao Ran
(Guiyang Coliege of Traditional Chinese Medicine, Guiyang)

x| FHEER aRAEE

Key words Paris axialis; P. axialis var. rubra

AROIEE FHERH

Paris axialis H. Li var. rubra H. H. Zhou. K. Y. Wu et R. Tao, var. nov.

A typo differt fructu maturo rubro. arillo luteo—rubro, segmentis interioribus
perianthiorum ea exteriora subaequilongis.

Guizhou (3 M ): Shuicheng (7KK}, 1X 1990, H. H. Zhou (B %) 9031
(Typus KUN}: ib. 3 VI 1990, H. H. Zhou 90131 ib. 25 IV 1990, H. H. Zhou 9008. -

FEMGFEERPEEXH, ETRLEBN DR, BFIEIBOE, LRSS
WILFK.

B ZUARRFELRLESFRER, FOHRMNRELEEERS M AN R R HRRE D5
REK N TR, —IFEH.
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