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Abstract: Five SMV isolates were obtained by using biological purification and serology ( DAS-ELISA). The CP,HC-Pro,P1
and P3 gene regions were amplified by reverse transcription polymerase chain reaction (RT-PCR). Sequences analysis showed
that P1 gene of the each SMV isolates had 927 nucleotides in length, encoding 309 amino acids. Comparison of the sequences
of Pl genes between different isolates showed they shared 88. 0% -99. 9% nucleotide acids identities and 86. 1% -100. 0% a-
mino acids identities with each other. The four genes from the 5 SMV isolates were composed of 4 137 nucleotides, encoding
1 378 amino acids, and shared 92. 6% -99. 3% nucleotide sequence identities and 95. 1% -99. 2% amino acid sequence iden-
tities. The results also revealed that the sequences variation in the CP,HC-Pro,P1 and P3 genes of virus were correlated with
the level of virulence and the source of the virus isolates based on the symptom reaction of SMV on differential hosts and the
phylogenetic analyses. Meanwhile, the normal soybean mosaic virus isolates and recombinant isolates could be differentiated
through the sequences variation of CP,HC-Pro,P1 and P3 genes.
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Table 1 Responses of 10 differential soybean genotypes to 5 SMYV isolates
rEY Rk 1138-2 Pz 30 BRF 25 H 18 FElS BE1IS KR
8101 Davis  Buffalo Kwanggyo
Isolates Nannong 1138-2  Youbian 30 Tiefeng 25 Zaoshu 18 Qihuang 1~ Kefeng 1  Strain
93554 S S s R R R R R R R sC3
95822 S S s s s s s R R R sc7
9266-1 S S S S S S S R R R SC7
9411-1 S S S S S S S R R R SC7
9618-1 S S S S S S R S R R SC13
S Frn B ( RGAET BIRSE) s R Fm o (LA TRAER) o
S denotes susceptible (mosaic or necrosis on inoculated upper leaves) ; R denotes resistant ( symptom-less).
R2 SMV BB ERERSIHF5I
Table 2 Primer sequences used for the clone of SMV virulent genes
I B K REE Tm FEH K/ Gene EmG1Y) SL1a 514
Genes /°C size/bp Forward primers (5'—3") Reverse primers(5'—3")
cp 53 798 ATGCTCAGACAAGTGAGCT CTCCCTGCCATTCATAAAC
HC-Pro 54 1371 GATATTCAGGAATTCTCCCAAAATCCTGAAG CTGTCCCTCGAGCTAACCAACTCTGTAGAATTTC
P1 50 927 GCGCAAACAGAAATTTTCGTAATT CATTCATGATTCTCCACATGAGG
P3 51 1041 CAATTTGCTTCTAATGACCTTC AACCGCATCACTCCTTTC
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Fig. 1 P1 Amino acid sequences of five SMV isolates
F3 SAFNSEY P BEENZEBRRESERNERELER
Table 3 Pair wise comparisons of P1 gene of 5 sequenced isolates( % )
95822 93554 9266-1 9618-1 9411-1
9582-2 ® % 98.3 88.0 88.1 99.7
93554 97.7 * ok 88.3 88.5 98.2
9266-1 86. 1 86. 1 B 99.9 88.2
9618-1 86. 1 86. 1 100. 0 EE 88.3
9411-1 99.7 97.4 86.4 86. 4 EE
©t BRI " T O AR R
* " nucleotide identities upper right; * * amino acid identities lower left
2.3 SMVH 4N EERFINERSHHRENXR (£ 4) . TEFATHRER SCT .3 ey fe 10 4

M5 AR E P 4 A~ SMV L[N CP HC-
Pro Pl il P3 KBEE3R4 137 %158, gt 3784
AW, FIHS DB 4 4> SMV KL A 2 2
FRIF SR R G K B o MCHIE 5t % R B ) s i, 4%
REREWMIAR2 H(E2), A1 a3 4 SMV
B :9582-2 93554 F 9411-1, 41 11 a5 2 4
SMV 73 B4 :9266-1 F1 9411-1, £ F 440 #1
7N, TE 1 378 ANGIERR 7 i rh 73 AL R AR Ak
SIRE ST =88 A A

GG E ST RG LB WM Z B ¥ 4
B, G55 R, 5 A B Z 18 A IR S 2 TR 1Y)
IR ESS 9 92. 6% ~99.3% F195.1% ~99.2%

7 A 5 AR R A B0 T i 4 A%lﬂﬁﬂﬁ@&
JEHIENIFATE AR, Hirf 9582-2 5 9266-1 [)24 5
% [ R 96. 1% ,9582-2 15 9411-1 [l 42 3R [R5
PER RS, K 98. 5% 3;9266-1 5 9411-1 (1) % L 1% 7] I
PR 95.6% . 3 hb, Bt 2= R B RN &Y
9582-2 5 93554 75 AR AU AR , 2 1R [R) 1 6 )
99. 2% ; /BS54 9266-1 Fi 9618-1 HA4 #H [A] i B
PE, P 79 A8 AL AR DL, 22 56 2 [m] 5 P 4y 98. 8%
FH I, HEIISX 4 4 SMV B0 3L K A 751 22 R 75— E
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Fig. 2 Phylogenetic relationships of 4 SMV isolates based on 4 genes at the amino acid levels

* 20
9582-2_ . BERSNT TBTR
9355-4_ : QPR T TETR
9411-1_ : FHERSMT TDTR
9266-1_ : =H K ASMG
9618-1 = =H K ASMG
T 6s 36 41 4
*
9582-2_ : EN
9355-4_ : EN
9411-1_ : EH
9266-1_ * ENR
9618-1_ * BH
6 6 te 646gl6l

73 ANFEIERRAL iR A

#* 40
TojES RPRIDSCSEFARE : 45
IPES RIGRIDSENFAME : 45
Imis RTGRIDSCSEFAME : 45
TSYT CIMSTENKNLESD : 45
TSI CIMSTENENLESD : 45
4 k 46 6 6

There were 73 changed amino acid positions in CP,HC-Pro,P1 and P3 coding regions.

& 3

SASMV SEW 4N EENSERTLAS

Fig. 3 Amino acid sequence alignment based on changed positions of 4 genes of SMV

R4 SANFNABEY 4 A SMV EERZFRR SERN EREELE

Table 4 Pairwise comparisons of CP,HC-Pro,P1 and P3 gene of 5 sequenced isolates( % )
9582-2 93554 9266-1 9618-1 9411-1
9582-2 R 99.3 95.1 92.6 96.2
93554 99.2 # ok 95.4 92.9 95.7
9266-1 96. 1 96.2 ® % 96.7 94.0
9618-1 95.1 95.2 98.8 S 95.6
9411-1 98.5 97.8 95.6 96. 6 EE

LSRR R * T O AR R
2.4 SMV #K 4 NMEEFFIHEE4E
BRIMAS 5 A B 4 4~ SMV K 31 5
E YAk 35 A~ SMV 43 B9 1) 3 51 64T R R F R 40
KRB B (E 4) 85027 SMV 4354 2 ] 3%
4 A FEPR P R A T R e [R) U5 43 3 AET 1. 8% ~
100% F171.7% ~100% . 40 4~ SMV 43 BS ¥ iR 42 4
A~ SMV FEH Y F 51353 R 4 4 (Group I ~ V) , H
HE T SCT BR AR M54 9266-1 FlJE T SC13 k7
)53 E5 4 9618-1 P78 740 1, i 4347 19 443

* nucleotide identities upper right; * * amino acid identities lower left.

Y,k AT E 3 E AR YRR T R
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HEL 2 ARAEEYE TSP ERR.

HIA 9 ey, Bk A TREMNER, 4
TR AR LR 2% BE A AR R G 48, A5
BRR G2 FI G4 45 L 20 A TR R SMVN, IR
HOSMV G B 19 2 24 k. HIVALA 4 4> SMV 435
Yy, RIIEPE AR X 4 o3 B 5 K e 4y
B [ JR A 2O &, P 4 B ) HM590055 2
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The horizontal branch lengths are proportional to the genetic distance of 0. 1. The sequences reported in this paper are

highlighted in boldface.

B4 KEHEMFESEZE4NEE(CP.HC-Pro Pl 71 P3) REBFIIREREN
Fig. 4 Phylogenetic relationship with SMV isolates based on the CP,HC-Pro,P1 and

P3 coding region at the amino acid level
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P3 5 SMV # §h 1 K I b 2 18] A 2 1R 4 i % 7 56
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AR ECER H SMV £ I K 4] To i 7E & FE R if &
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Xof HUB A A S DR B T R B R SRR R AT T
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