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Cloning and Sequence Analysis of P3 Gene of Turnip mosaic virus
Isolates from Brassica and Raphanus
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Abstract: Turnip mosaic virus ( TuMV) is a widely harmful and variable potyvirus. Analysis on the se—
quence of the virus is helpful to understand its evolution and is the foundation for the virus resistance breed—
ing. P3 protein is one of the most highly variable proteins of TuMV which contains a key determinant of its a—
bility to infect hosts in different genera Brassica ( B) and/or not Raphanus ( R) . Four TuMV isolates ( BJ —
RO1 BJ-B0Ol BJ-B02 and BJB03) were collected from the Raphanus and Brassica crops in Beijing and
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the P3 gene were cloned from these isolates respectively. All the four P3 genes are 1 065 bp long encoding
355 amino acids and highly homologous. They share identities of 92.6% ~99.3% and 93.5% ~99.7% at
nucleotide and amino acid respectively. The result of phylogenic analysis shows that these four isolates belong
to TuMV world — B group. The pathogenic analysis reveals that all the four isolates belong to BR pathogenic
type. They all have strong symptomatology to the Brassica but show apparent difference to the Raphanus.

Key words: TuMV; P3 gene; cloning; sequence analysis

( Turnip mosaic virus TuMV) Y ( Potyviridae) . Y ( Poty—
virus) o TuMV 43 156 318 ',
(CMV) o TuMV
NN N Y TuMV
. . ( Hill reaction)
S o
TuMV TuMV o
8 o
TuMV o Ohshima °7" TuMV
( Brassica) B ( Rapha—
nus) BR & :basal — B .basal — BR .Asia— BR
World =B~ °7'° . basal— B
: basal — BR : Asia— BR
; World — B B
o Ohshima ° TuMV
BR o TuMV TuMV
basal — BR o6
TuMV RNA 10 kb, TuMV RNA 57 VPg
3 polyA ( ORF) . ORF
10 P3 . P3 TuMV
() 7 . TuMV P3 C e
Chung " P3 pipoo pipo +2
Y ; TuMV pipo
TuMV o
TuMV o GenBank
TuMV CcpP TuMV P3
o TuMV 4  TuMV
P3 o
1
1.1
2010 10 TuMV 1 BJ - RO1,;
3 BJ -B01.BJ -B02  BJ-B03.
1.2
Trizol  superscript™ I RT invitrogen TransStart Fastpfu DNA Polymerase Transgen
Biotech o Gel Extraction Kit  Plasmid Mini Kit CWBI dATP.T,DNA Ligase @ pGEM - T

Easy Promega DH

Sa



* 266

34

1.3
GenBank TuMV He — Pro.P3.6K1
A(1.8 kb)  B(1.2 kb) P3
AF 5 - GCGGAAAGATAACCTGCCCTGACT -3~

:BF 5" - TCGGAGCTTGCGGATGGTGGAT -3~

Trizol N RNA. RNA superscript "

Il RT cDNA -20 C o TransStart Fastpfu DNA
Polymerase PCR o 195 C I min 95 C 20 s 46 C 20s 72 C
I min 35 72 C 7 min.
1.4

PCR N A. PCR A :PCR 16.6 pL. dATP 0.4 uL 10
x Easy Tag DNA polymerase buffer 2 pL. Easy Tag DNA polymerase 1 L 20 wL 72 °C 30 min,
PCR A pGEM —T easy o DH;,, -

PCR o o
PCR 3
1.5 TuMV P3
DNASTAR GenBank P3

P3 o MEGA4

1.6
TuMV
o 20 d o
2
2.1 P3
4  TuMV RNA cDNA. A B

DNA o 5puL 10 g/L

( 1o A B 1.8 kb 1.2 kb
. A.B A pGEM — T Easy o
GenBank  BLAST TuMV. DNASTAR 2 824 bp.
1500 bp
1,000 bp —

b: B
BJ - B02
a: PCR results of A fragments. b: PCR results of B fragments; M. 1 kbPlus DNA Marker; 1.
BJ -RO1 BJ-B01 BJ-B02 BJ-B03.
1 RT-PCR
Agarose gel electrophoesis of RT - PCR products

PCR
BJ - B03,

a: A :M: 1 kbPlus DNA Marker; 1:

BJ - RO1

PCR
BJ - BO1

Fig. 1

211 bp. A
AR 5” - CGCTGTATCTGCCGCCTAAATC -3, B
BR 5" - CGGCGCCTGCGACAACTGCT - 37,

TuMV

;2 -5

Negative control; 2 -5:



2 : P3 * 267 °

4  TuMV A+B 4 TuMV o GenBank
P3 TuMV P3 P3 A+B 1223 ~2 287 o BLAST
4 TuMV o
2.2 TuMV P3
4 TuMV 1 P3
P3 Tab.1 The identities of P3 genes %
1 065 bp 355 Isolate  BJ-RO1 BJ-B03 BJ-BOl BJ-B02
0 DNASTAR BJ - RO1 92.6 92.9 92.8
4 P3 Nucleotide BJ - BO3 99.2 99.2
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Tab.2 Turnip mosaic virus isolates used for phylogenetic analysis
GenBank
Isolate Original host Country  Year of collection Strain Reference accession no.
Al Alliaria officinalis 1968 B 11 ; AB093598
A64 Anemone coronaria 1991 B 11 ; AB093599
St48 Limonium sinuatum 1993 B 11 ; AB093596
CP845] Calendula officinalis 1997 BR 11 ; AB093614
TANX2 Raphanus sativus 2007 BR 15 ; EU734433
WFLB06 Raphanus sativus 2006 BR 15 ; EU734434
59J) Raphanus sativus 1996 BR 11 ; AB093620
HRD Raphanus sativus 1998 BR 11 ; AB093627
KD32]J Raphanus sativus 1998 BR 11 ; AB093621
SGD311J Raphanus sativus 1998 BR 11 ; AB093619
2] Brassica pekinensis 1994 BR 11 ; AB093622
Bj - BO1 Brassica oleracea 2010 BR
Bj - B02 Brassica oleracea 2010 BR
Bj - B03 Brassica oleracea 2010 BR
Bj - RO1 Raphanus sativus 2010 BR
CZE1 Brassica oleracea 1994 B 11 ; AB093608
DM]J Raphanus sativus 1996 BR 11 ; AB093623
Kal)] Brassica pekinensts 1994 BR 11 ; AB093624
NZ290 Brassica pekinensts 1998 B 11 ; AB093612
PV376 - Br Brassica napus 1970 B 11 ; AB093604
RUS2 Brassica napus Not known B 11 ; AB093607
TU -2R1 Raphanus sativus Not known BR 17 ; AB105135

USA1 Brassica oleracea 1993 B 11 ; AB093609
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