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Abstract: This study aims to clone and sequence full-length ¢cDNA of HC-Pro gene of six SMV isolates using RT-PCR, to ob-
serve the reaction of six SMV isolates to ten hosts, and to discuss the relationships between similarity of the gene sequence
and virus virulence, effect of cross-protection. The results showed that full-length ¢cDNA of HC-Pro gene had 1371 nucleo-
tides encoding 457 amino acids. The protein HC-Pro had functional domains such as the CCC motif related to virus movement
and the PTK motif related to spread by aphids. Homologies of six SMV isolates nucleotides were 89.2% ~99.9% and amino
acids were 95.4% ~99.8% . There was one different nucleotide in sequence of HC-Pro gene between TS216 and 4434. No
certain relationship was found between homology of HC-Pro gene of six SMV isolates and their virulence. While, homology of

SMV isolates determined effects of cross-protection to a certain extent.
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Tablel Reaction of ten hosts to six SMV isolates

YA SMV 438541 SMV isolate
Host DB604 BJ157 4434 TS216 C72176517-3

P 4% 1138-2 Nannongl138-2 -/M -/M -/M -/M -/M -/M
#5745 30 Youbian30 -/M -/MN N/N -/M -/M -/M
8101 -/M N/M -/M -/M -/M -/M
#:F 25 Tiefeng25 -/M -/M -/N -/M -/M -/M
Davis -/M -/N N/MN -/M -/M -/M
Buffalo -/M N/MN N/MN -/MN -/M -/M
FL2 18 Zaoshul8 -/- -/M N/N -/M -/M -/M
Kwanggyo -/M N/M -/MN -/M N/N -/M
7 # 1 5 Qihuang Nol -/~ -/~ -/M -/- -/- -/M
Bl 1 5 Kefeng Nol -/- -/- -/M -/- -/- /M

PR SR/ b RO s M g FE M N S IRBE - AR

Reaction of inoculated leaves/ Reaction of upper leaves; M—Mosaic, N—Necrosis, -—Symptomless.
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Fig.1 Electrophoresises of RT-PCR
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Fig.2 HC-Pro Amino acid sequences of six SMV isolates
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R2 64 SMVAEY HC-Pro BERZEBR R IEHRFIR
Table 2 Homology of HC-Pro gene of six SMV isolates/ %

SMV 43 B %) SMV isolate BJ157 4434 TS216 CZ217 6517-3
DB604 97.1/98.9 89.2/95.4 89.5/95.6 89.7/95.4 97.0/98.7
BJ157 89.4/95.8 89.5/96.1 90.1/95.8 99.8/99.8
4434 99.9/99.8 96.6/98.9 89.5/95.6
TS216 96.6/99.1 89.6/95.8
CZ217 90.2/95.6

A% T [ W/ B R ) U

Homology of nucleotide acid /Homology of amino acid.

ZA I 6 A~ SMV Jr ¥ FIH B SMV # & DL &
W] J& e 8 Z M) HC-Pro ZE R )7 91 (35 3) K
£W, 2K SMV W) 5 SMV H etk R Z [\ HC-
Pro J& K By 7 50 [A) U5 VR &, 2% 1 R IR U ME
78.6% ~99. 6% , @ IR A I KN 89. T% ~
99.6% ; SMV 5 [a] J& H & W 7 AL 45 20 8 B 5

(SYSV) Bl 7R S A 94 JRAE i 7 (AWMYV) 6
e EE (TuMV) |38 Y 8 (PVY) MR il 2
JTE (TEV) FEAEBEB 7 (PMV) 1R 4 1R R 5 1k
BA&, 2 49. 1% ~59. 5% , % 2 B ¥ 1) [A] U5 1k
42.2% ~57.8% ,

®3 SMVABYMSHEHERSE HC-Pro BEZEBRKSEBREFE
Table 3 Homology of HC-Pro gene of SMV isolates and other potyviruses/ %

Genbank & 53 %5

R bR R

Genbank accession

SMV /) &%)
SMV isolates

Virus strain

number DB604 BJ157 4434 TS216 CZ217 6517-3
SMV-G2 *! 542280 90.6/96.3 %2 90.9/96. 95.6/98.0 95.7/98.2 96.6/98.2 90.9/96. 1
SMV-G7 AF241739 89.6/95.0 89.8/95.4 94.3/96.9 94.3/97.2 95.6/97.2 90.0/95.2
SMV-G7H AY294045 89.6/95.6 89.8/96. 96.9/99.1 96.9/99.3 98.4/99.3 89.9/95.8
SMV-HZ1 AJ628750 79.2/89.9 79.9/90.4 78.7/89.5 78.7/89.7 78.6/89.7 79.8/90.2
SMV-HZ(S) AJ312439 89.5/95.4 89.7/95. 96.7/98.9 96.8/99.1 98.8/99.1 89.8/95.6
SMV-N D00507 89.9/95.6 90.4/95. 95.7/97.6 95.8/97.8 96.8/97.8 90.5/95.6
SMV-Y5 AJ310200 89.6/95.0 90.0/95.4 96.5/98.5 96.6/98.7 99.6/99.6 90.1/95.2
SYSV AM267479 51.3/742.9 51.6/43. 51.2/43.3 51.2/43.3 51.3743.1 51.6/42.9
AWMV NC_010736 53.1/45.7 53.5/46.0 53.5/46.2 53.5/46.2 53.0/45.5 53.5/45.7
TuMV-gpl NC_002509 51.1/45.5 50.9/45.7 53.1/46.0 53.0/45.7 51.4/45.5 50.9/45.5
TuMV-ZJ]1 AJ831821 51.1/45.3 51.6/45.5 54.3/45.7 54.2/45.5 53.2/45.7 51.6/45.3
TuMV-AH AJ831820 50.0/45.3 49.7/45. 51.6/45.7 51.6/45.5 50.4/45.3 49.7/45.3
PVY-Henanl0 AM236853 50.5/42.7 51.0/42.7 50.0/42.2 50.0/42.2 50.5/42.2 50.8/42.5
PVY-NTNON92 AB331519 49.8/42.5 49.8/42.5 49.2/42.2 49.2/42.2 49.1/42.2 49.7/42.2
PVY-N AM905427 50.3/42.8 50.7/42.9 50.4/42.7 50.4/42.7 50.4/42.7 50.5/42.7
TEV-UWI6 EU418794 52.2/45.3 51.5/744.6 53.0/45.3 53.0/45.5 52.7/45.3 51.5/44.9
PMV DQ868540 59.5/57.3 59.4/57. 57.4/57.1 57.5/57.3 57.8/57.5 59.4/57.5

LR Pl 4% -k 2R 2. A1 R IR U/ 2 R ] DA

1. Virus specific name-Stain ;2. Homology of nucleotide acid /Homology of

ZiR 6 /> SMV 3 854 S A J& Hoe i 5 23 b
A HC-Pro X RGBT WLE 3, 7E 23 5
AEY R AR R L3 > TuMV BRI HC-Pro 3
B 1374 4B EL, PMV il SYSV 2 1377 4Bk 3,
PVY 3 24k N NTNON92 . Henanl0 43 5 3y 1395 .

amino acid.

1365 Al 1368 B3, JE B bk 1371 B,
W23 A 159 7] 4 B T L L SMV 2 i 3
YR BT SMV 5 PMV 3 4 5 2 A X, 15
TuMV il PVY 32456 R 8. [ F 2 /) HC-Pro
R 95 2 T A I 4 4 ) 0 R 22 K
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Fig.3 Phylogenetic tree of HC-Pro of SMYV isolates and other Potyvirus reported
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