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Cloning and Sequencing Analysis of the Antivital Protein
Gene from Genome of Phytolacca americana

ZHAO Yang YAN Bo ZHANG Shao — Song
ZHAO Yong — Chang HUANG Xing - Qi

(Agricultural Biotechnology Laboratory of Yunnan , Kunming 650223)

Abstract  The antiviral protein gene was amplified from genomic DNA of Phytolacca americana by polymerase chain reaction. Af-
ter cloning into BamHI sites of p GEM — T, the fragment was subcloned into pUCI8 and then sequenced on Pharmacia A. L. F
auto — sequencer. The results indicated that the cloned fragment contained 885 nucleotides , and shared a sequence homology of
99.3% with that of the reported.

Key words  Antiviral Gene Cloning Phytolacca americana

EMEREIIREEED  ( Pokeweed Antiviral Protein , PAP) , BRTEANE 8 7 3 . B Bkt
JRAATHF o Sy B AL B B S s — PAP ( Kung et al , 1990) ; % [ RiBEA K II0F - cDNA 43
FEHUMEEEE ¢~ PAP (Lin et al , 1991) ; LA RTREAZ 3 AT MO VR B B 1 o - PAP, =&
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Jennifer % (1993) {3l /%% o - PAP JEIR MBS () 1005 08, BETTZEM, o — PAP 4 3% P 4 &
R I KUK S BEAERE 19 CMV . PVX, PVY 6 8 87 91 8 1041 (Jennifer et al , 1993) | 1% W Ry
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1.1 # #

FWMRTEE ( Phytolacca americana ) #1 FHHXH o FH F} 2 Be B WKL 49 0F 53 BF 5| Rk 55 5 Fb o $%
Brian %% (1984) 97775 MAE KA E 47 /N & B DNA A9 % . Taq DNA A B @ T ER b
AR p GEM - T #A RG 0 B Promega; JFURLHE BUR I £, DNA kil &4 B Qiagen;
DNA i 5157 &9 B Pharmacia; HAh A S5 B €A TRA A,

1.2 PCR 3|4y
MY Kataoka 5 (1992) il A9 FF1&T514, PIASI4M 535 A BamHI 7 £,
[:5 - CT2GGATCCATGAAGATGATGGTGGTGGTTGTTGT — 3/
BamHI
II:5 - CT2GGATCCTTATAGGTGAGGGAACATGGCACTTT - 3/
BamHI

G =R AR A Y AR TE S S A
1.3 PCR ¥ 3 ) : A

DI RI R 4 DNA W #iAR, #7miatt, B |8
57 50pL PCR B &7, % 100 mmol/L Tris —
HCI (pH9.0), 500 mmol/L KCI, 1.5 mmol/L Mg-
ClL, 0.2mmol/L dNTP, 20pmmol/L 3|4, ##k
DNA 50 ~ 100ng, 1.5 947 Taq B KA &M
93°CI min, 60°C1 min, 72°C2 min, 35 MER 5
HEH 7 min,

1.4 PCR F=H¥IRy5 k&

PCR 7= ) 22 B MW 068 e vl 3k 43 85, [l Wi OF
i) BT p GEM - T BRIk &%, #1k
E.coli DH5a W#k, E S AT HFHEEZRL X - gal
ML L 7 8 1 6 T V4 B D) 45 E AL AL .

1.5 DNA F34 4

SORE F ) BB a — PAP F£ K 2 BamHI HI
EcoR1 XAl U] W7 3¢ B 1) pUCIS # 1k |, F| H]
Pharmacia AutoRead™ Sequencing & 7 & 7£ Phar-
macia A.L.F B Zhill 5% _F 3647 DNA 55130 5% .

2 #RAib

2, b 5 B — P/ 3
1 f l:H ﬁﬁi Lﬁ{ﬁﬁig 5 fx PAP BEISRE Fig.1 PCR amplification of a - PAP gene
IR L {]}( HHTER ] PCR PR A.ADNA EcoRI - HindIll digestion as DNA ladder; B
20 bp (E1) ’ Emm} o~ PAP %Igﬁfiklj\*ﬁ C.PCR products
T¥o PCR 7= (A1 055 B 4% P2 3 pGEM - T % {4

17y 22 EcoRIXabl , BamHI REUISMIT, #HE ST H BSHGE 19 o — PAP JEIRAG LIS AR (1 2)

B o-PAP EFAM PCR ¥ iz



E@ﬂ]gﬁﬁéﬁﬁfé Y EDR

BamH1 EcoRl EcoRl Xabl BamH1I
1

B2 a- PAP EFEAWIEEE RN R
Fig.2 Physical map and sequencing strategy of o — PAP gene
A. Physical map of a — PAP gene;

sequencing direction

{atATG AAG ATC ATS GTG GTG OTT GTT GTG ATG ATG TTA TCA TGS 42

Y T T T

CIC ATT CTT AAL CCA CCT TCA ACT TGG GCU ATA AAT ACA ATC ACC 87

‘Y“N‘ GAY G’l‘T GGA AAT GCA ACC ATT AAC AM TAT GCC ACC m ATG 132

AAA TOG ATT CAT AAT CAA GCG AAA GAT CCC ACC CTG ARG TGO TAT 177

GGC ATA CCA ATG TTG COC AAT ACT AAT TTG ACT CCC AAG TAC TTG 222

YTUGTTMECTCCAAGATTCAAGTTTAAMACAM‘CACACTAANZQ‘I

........................................... B oo s

CTG AAG CGA AAC AAC TTG TAT GTG ATG GGC TAT GCT GAC ACC TAT 312

AAT SGF AAG TCT OGT TAT CAT ATA T'T‘T AAG CAT ATC TCA ART ACT 387

ACT GAA CGA AAT GAT GTG AT’G M'T ACT C‘l"‘l‘ TGC OCA MT CCE AGT 402

TCT C6T GTT 6GT AAA AAT M‘T AAC TAT GAT AGC \GT TAT CCA GCA 447

TCA TTC ACT GAG AAA ACT GM GCC GAA ‘HC CTG TTA GTA GCC ATC 882
(‘M A’PG G‘!‘T TCA GAG GCA aoc TGG TTC AAG TAC A‘i’.\ GAA .u’!‘ CAG 627
P — Py Vo S e

GTC AAG ACTMTMMTAGAGC&H‘CTACOCTu"‘GCCAMGTAG""

mucchGGAcAGTNGGG?AAGA?CTC!‘AOGG(SAHCACH‘:

AAT GCC AAG AAT GGG GCT TTA ACC AGT CCT CTA GAG CTA AAA AAT 762

GCJ\MCGG"AGCMGTOGATAG‘NC‘NAGAGTGGA‘I‘G&TATCMABO’J

(‘CI'GATGNGGACTCC‘I‘I‘MGTACGHA!.TCGGAOCTGCCAGGCABG'.’

e e T .

A(‘TTACCMI\CTGCCANPPCMCAC"TATM 885

B. Sequencing strategy of a — PAP gene Lines show 2 subclones and whole a — PAP gene; arrows indicate

B3 EMEk (ZEMH) B a-PAPERFY (a) RECREHFS (b) WL

Fig.3  Sequence of a - PAP gene of Phytolacca americana (from Yunnan) (a) and its comparison with the reported
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data (b) underlined regions show primers for PCR
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cDNA Cloning and Sequencing of an Antifungal Protein
from the Seeds of Phytolacca americana

YAN Bo' MA Zhi — Gang' HUAN G Xing — Qi' WAN G Ling — Xian' HU Zhong
(" Yunnan Provincial Laboratory of Agricult ural Biotechnology , Kunming 650223 )
(2 Kunming Institute of Botany , The Chinese Academy of Sciences , Kunming 650204 )

Abstract Basing on the amino acid sequences of 7 kD antifungal protein from Phytolacca americana (Hu Zhong et al, 1991 ),
We designed a pair of degenerated primers. By using 3 - RACE technique, we have amplified a cDNA fragment about 350 bp
from the total RNA of the seeds of Phytolacca americana . PCR product was cloned into p GEM — T vectoy system directly, and the
¢DNA sequences was then determinated. The results indicated that the ¢cDNA fragment contains an encoding region about 114 bp,
and that the deduced amino acid sequences is the same as the 36 amino acids of the PAFP protein, except the two amino acids of
the No. 35 and No. 36 , at which Gln and Ile is replaced by Cys and Lys respectively. In addition , the encoding region was
cloned. The ¢cDNA may encodea a new antifungal protein of 38 amino acids.

Key words  Phytolacca americana  Antifungal protein  ¢DNA cloning
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