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The Cloning , Sequencing of Poke weed Antiviral Protein
Gene and Its ExPression m E.coli

CHEN Ding-hu, WANG Xrfeng, LI Li, ZHOU Guang- he
( The State Key Lubomtory ofthe Biol(ng of Plant Disease and Pest , Institute of Plant Protection, CAAS, Beijing 100094)

Abstract : The total RNA was isolated from poke weed ( Phytolacca americana) leaves using the method of
guanidine isothiocyante and used as te mplate to amplify the deleted mutant pokeweed antiviral protein ( PAP)
gene by RT-PCR and then the gene was cloned into pGE M( r)- T vector. The sequencing results showed that
PAP gene had 711 nt which has 99 .6 % identity comparing with the PAP gene nucleotide sequence reported by
Linet al (1991) . The 1P TG inducible expression vector containing the PAP gene was constructed and trans-
ferred into E .coli BL21 ( DE3)-plysS. The specific protein was produced after inducing with 0 .4mmol/ L IPTG
and its molecular weight was 26ku. Thorough testing by using double- diffusion on agar plate and Western blot-
ting the resalts showed that expression product in E .coli is high identity with PAP extracted by a Frenchmen
from French poke weed leaves . These revealed that P AP gene had been actually achieved and exactly expressed in
E .coli.
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Fig.1 PAP gene amplified by RT-PCR and the agarose gel
electrophoresis of the digested recombination plasmid
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Fig .2 Strategy for comparison of prokaryotic expression vector
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Fig.3 SDS PAGE analysis of PAP expressed product in E.coli
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Fig.4 The Western blotting of product expressed with pET3
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A Antiserum against PAP from France ; B: Antiserum against PAP ex-
pressed in E .coli ; C:Purified PAP expressed in E .coli
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Fig.5 The analysis of agar im mune double diffusion

3 Wik

H A 1925 4 & L7 Bl F BOE T #36 T™MVv 12
Py 70 AR B2 1980 T 4 25 4 4l v i
PO BE AR LUK RS Bl B0 B A 1 I T 26
ENNTHE . 1993 FFREHFEIM Rutgers K2
Nilgun E. Tumer 545 P AP &K BT i A JH R A
R AT T HIL NIRRT AR S 3 X
JNER(PVX) A S E Y WiE(PVY) RARE NI
PECST O H T E AR OC TAE AT D B B R
225 B BAE I 5 T B4 MR i o 2 2 H P B
HE AHH TR AR N BR IR . T K%
A6 75 ( MDMV) 22 LR E YR EEE kR 5
PVY BB AL PAP FEPIX R oK AT
BB A S 2 v e 3RS BT MDMV (1) 5 L R
Ly R ibu N TR W e R e VAL S R s oo SELIE L i L
S KO A I P DA I R AT e 5
AHE TR T 2 B R A P A5 o) 1 i 2k Y
PAP BEPA] kM R ) 30 AR RN TR AT a8t A%
AR BT T R AL

N T e AT T ST PAP IEE R Th g 7R IR 56
R T 3 X5 B S K
PAP BEDN 28 XSRS PAP C iR L (&
BRI BEDR S XS 3G PAP N LC il 2R Y
(FAE 9K B 2w By LR . & p 5o M k3 3 Fh
PCR /=4 5 [H SR IE A% R 7 AU AR L I [R) R
PEf = IA 99 .9 % HTESE 478 ALIBRFEE S A G, Ml
EAMHRIE A AL 20T H R P — 2 A5 )R ¥ 5% cDNA
IHZACIB N 1%, A PAP SERIAE LA R AE T

References :

(11

(21

[10]

(1]

[12]

[13]

[14]

[15]

Beachy R N, et al. Coat-protein mediated resistance against
virus infection. Ann.Rev.Phytopath. 1990 ,28 :451 - 474 .
Gole mboski D B, et al . Plants transformed with a tobacco mosaic
nonstructural gene sequence are resistant to the virus. Proc.
Natl . Acad .Sci. USA, 1990 ,87(16) : 6311 - 6315 .

Irvin J D. Purification and partial characterization of the antiviral
protein from Phytolacca americana which inhibits eukaryotic
protein synthesis . Arch . Bioche m . Biophys. 1975,169:522 -
528.

Irvin J D, et al. Pokeweed antiviral protein:ribosome inactiva-
tion and therapeutic applications . Pharmacol . Ther. 1992 ,55:
279 - 302.

Endo Y, et al. The site of action of 6 different ribosome-inacti-
vating proteins from plants on eukaryotic ribosomes :the RNA N
glycosidase activity of the proteins . Bioche m . Biophys . Res .Com-
mun. 1988 ,150:1032- 1036 .

Hartley M R, et al. Single chain ribosomes inactivating proteins
from plant depurinate Escherichia coli 23S ribosomal RNA.
FEBS Lett. 1991 ,290 :65 - 68 .

Chen Z C, et al. Effects of pokeweed antiviral protein PAP on
the infection of plant viruses. Plant Pathol. 1991 ,40:612 -
620 .

Tomlinson J A, et al. The inhibition of infection by cucumber
moscic virus and influenza virus by extract of Phytolacca a meri-
cana . J.Gen. Virol . 1974 ,22 :225 - 232

Aron G M, et al. Inhibition of herpes simplex virus multiplica-
tion by the pokeweed antiviral protein. Antimicrob. Agents
Che mother. 1980 ,17:1032- 1033 .

Olson M, et al. Ribosomal inhibitory proteins from plants in-
hibits HIV-1 replication in acutely infected peripheral blood
mononuclear cells. AIDS Res.Hum. Retrovir. 1991 ,7 :1025 -
1030 .

Zarling J M, et al. Inhibition of HIV replication by pokeweed
antiviral protein targeted to CD4 + cells by monoclonal antibod-
ies . Nature, 1990 ,347:92 - 95 .

Tumer N E, et al. Cterminal deletion mutant of pokeweed an-
tiviral protein inhibit viral infection but does not depurinate host
ribosomes . Proc . Natl.Acad.Sci.USA, 1997 ,94 :3866 - 3871 .
Lin Q, et al. Isolation and characterization of a cDNA clone en-
coding the anut viral protein from Phytolacca americana . Plant
Molecular Biology, 1991 ,17:609 - 614 .

Chomczynski P, et al. Single-step method of RNA isolation by
acid guanidinium, thiocyanate- phenolchloroform extraction.
Anal .Biochem .162:156 - 159 .

Jennifer K, et .al . Broad-spectrum virus resistance in transgenic
plants expressing poke weed antiviral protein. Proc. Natl. Acad.

Sci. USA,1993:7089 - 7093 .



