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PRAE o A gE S OH AR [ i X B A R
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MR EBRNA, kSRR G Ul 5. B2 pL i
RNAH 2 15| #SCSMNIa-R (5-CAAGTGCTC
AACTCTTCGT-3") 47 [ % 55 315 cDNA, [
AR RS IEMLV % 550 & (Promega) i Bl 45, SR
S5 51 W SCSMNIa-F (5'-ATTGGGATGAT
GGAAAACAG-3")MISCSMNIa-RY H#NIaFE A ,
PCRIZMAZ Hy: ¢cDNA 2 uL, 5#SCSMNIa-F

#1. KIARPHSCSMVIERRER

Table 1. The Sugarcane streak mosaic virus isolates collected in this study

Isolate Origin Collection time Cultivar Symptom
w23 Japan* 2010.8 Japan 1 Mosaic
w24 Japan* 2010.8 Japan 6 Mosaic
W32 Indonesia* 2010.8 Ti20-0 Mosaic
M55 Changning, China (T 2008.6 Q170 Mosaic
M61 Yuanjiang, China (J£71) 2008.11 Unknown Mosaic
M62 Xinping, China GBT3F) 2009.7 Yunyinl0 Mosaic
M85 Honghe, China (£L31]) 2010.8 Yue79-177 Mosaic
M6 Mile, China (%:ﬁ;) 2010.8 Yun99-91 Mosaic
M112 Yuanjiang, China (JLVT) 2011.6 ROC22 Mosaic
M116 Yuanjiang, China (JLVT) 2011.6 Yun03-258 Mosaic
M117 Yuanjiang, China (JLVT) 2011.6 Yun98-136 Mosaic
M118 Yuanjiang, China (JLVT) 2011.6 De03-83 Mosaic
MI119 Yuanjiang, China (J£7T) 2011.6 Yunyin58 Mosaic
MIi21 Yuanjiang, China (J£7T) 2011.6 Yunyin58 Mosaic
M124 Yuanjiang, China (JLIT) 2011.6 SP81-3250 Mosaic
M126 Yuanjiang, China (JL7T) 2011.6 Yun07-912 Mosaic

*: sugarcane samples stored in the Chinese national nursery of sugarcane germplasm resources (NNSGR).
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(10 pmol/L)FISCSMNIa-R (10 umol/L)42 pL,
10xPCR Z& i 5 L, dNTPs (2.5 mmol/L) 4 uL,
Long Tag DNA polymerase (5 U/uL) 0.5 uL, JNl
ddH,0%50 uL., PCRI N 5&4H: 94 °C S min;
94°C30s, 55°C30s, 72°C 1 min, F30MEH;
72 °C 10 min, 4 °CHA7. PCRy=WL it Bt 4lifh
JG e ZpMDI18-T# K (TaKaRa) I, JFHILEK
k¥R (Escherichia coli) DHSoEZ S . 4
BV PCRYSE ARG SH I S 2H ok, i e 361 FE
TE R L S A AR IE R B B0 A PR w1
¥ o W 25 S5 ik 0 ] B 91 B kT 43 A HE B el
PCRY 45 A4S,
1.3 EHSHT

PATriMV (NCO12779)1E A He Xt o041 B4 A0 2
(outgroup)'” ., #GenBank™H & & FEAISCSMV
NIaFE H 75 5 AW 53R 45 1 )57 51— B 3T 5317 -
H5E, FIACLUSTAL X2""HITRANSALIGN(H
Georg Weiller# 5 B4 47 4% 11 R )7 51 Fl 2 S i
FEFIE X, A5 E RS 1E 5 2 15 R R (10 4% iR
¥, k)5, ffifDatamonkey (http://www.da
tamonkey.org/)T GARDHIRDP 4.0%k 443" b i1y
RDP!"?' | GENECONV'? BOOTSCAN"*|
MAXCHI"Y, CHIMAERA" . 3SEQ""HISISCAN""
TR AT E ARG o AR5 2 SR R
MHE, Bonferroni#s 1F i P-value 0.05410.01, 4
OB B3N ER RIS R P<1.0x10°
BF, SRR BN EAER Bn, MERS
Hrer fIAMEF S, EBRTHMV X SCSMV 51 1 1k
[ gapsgiil, EHAIHHIASCSMVIENIaFEH X 1)
FEYI
14 RGRESZHEST

| B KA SR 2 (Maximum-likelihood, ML),
L8321 (Neighbor-joining, NJ) & A8 4% I’ %
(Neighbor-net, NN)i# AT R Gt &4 08T, At AT
43914 PhyML 3.0%" . MEGA 6.0""'FISplits Tree
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4.11.3, fEMLEAM b, didjModeltest
0. 11" 52 NI PR PP 9 1) i A% R A R
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Aty S, e 8 IE4B 4 i1 (nearest-neighbor statistic),
i TR COR AR IE T2 80 24 DA L IX
ER:Spr =Ry Vi) i B2 s 2eeny 1 M w1y 95 22 I VBN E )
B, IR ZMK G HMEAR/N, P<0.05, a4
Toisife 2 % . 1A% DnaSP 5.0%5¢
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P TSEREY . IEAS23 5 PSSR S KU31
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Figure 1.

Phylogenetic analysis of the Nla gene sequences of Sugarcane streak mosaic virus (SCSMV) using

neighbor-net method. The SCSMV sequences with red colour were determined in this study.
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Figure 2. Phylogenetic analysis of the Nla sequences of Sugarcane streak mosaic virus isolates using ML method.
The SCSMYV sequences with red colour were determined in this study.

Y1, SCSMV H [ 4325 4 1] 35 14 AR U 7 B o vy

Table 2. Nucleotide diversity of Sugarcane streak
mosaic virus Nla gene

(#3).

1grou n  Haplotype diversity (H)  Nucleotide diversity (IT') 2.4 EEREBIMT

I 10 0.978+0.054 0.01147+0.00126 i F DnaSP 5.0 K* . ZHIS,, 31 Geit i
IV 3 1.000£0.272 0.05169+0.01451 SCSMV A [R] F B [B) 1 5t % 22 55 45 R A,
V54 0.980£0.007 0.026610.00259 SCSMVTEA[RI A 8] (135t 4% 25 55 3, AN [
China 63 0.985+0.006 0.07439+0.01084 DX A ) 9 5t 4% 22 Sl B R (3R3) . ZEPRIR

India 2 1.000+0.500

0.18841+0.09420

g3, SCSMVAE 5 B B DCHTGE I 1 Jld i o

*: nucleotide diversity was estimated by the average pairwise BE 6] 1Y Fy H40.352, KT0.33 (%‘% 3), W]

difference between sequences in a sample, based on all sites.
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Figure 3. The distribution of pairwise identity scores of the Nla sequences of Sugarcane streak mosaic virus isolates.
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R3. HESFEMHRENLERNERZEBIIEEES ST

Table 3. Gene flow and genetic differentiation of the Nla of Sugarcane streak mosaic virus

Parameter”

Region[the number of sequences]

K, (P-value") Z (P-value) Sy (P-value) Fy N
China[n=63] vs. India[n=2] 3.28388 (0.0190 *) 1009.58807 (0.0320 *) 0.95385 (0.2680) 0.07208 3.22
NN[n=27] vs. India[n=2] 1.89135 (0.0000 ***) 175.00000 (0.0040 **) 0.93103 (0.0550) 0.25235 0.74
YN[n=36] vs. India[n=2] 3.51550 (0.0010 **) 341.96667 (0.0780) 0.92105 (0.2720) 0.03656  6.59
YN[n=36] vs. NN[n=27] 2.82730 (0.0000 ***) 749.68054 (0.0000 ***)  1.00000 (0.0000 ***) 0.35185 0.46

‘, K.* and Z are the sequence-based statistics considered by Hudson (2000). S, is the nearest-neighbor statistic. Fy, is the interpopulation
component of genetic variation of the standardized variance in allele frequencies across populations. An absolute value of F'<0.33
suggests frequent gene flow. N is the population size of each subpopulation. m is the migration fraction per generation. ’, P<0.05 was
considered as the criterion for rejecting the null hypothesis that there is no genetic differentiation between two subpopulations. *,

0.01<P<0.05; **, 0.001<P<0.01; ***, P<0.001.

ARG LR, KIENIGIERSCSMVALE 54
ST, 245 R 5 MARRIE B SHEAH—FL,
FLA VT B b B M . SCSMV & B IE X B 4
SHATERR V-3 AN T 4332, BA N isE
ZHA . SCSMV B [l 73 B4 £ L EV-2 T
H, SEEXSEYNA ARG 2ER, 4
5 SCSMVTE = [ 1 X5 B 5L i [] 19 35 1% 2 S K
A 2 By P &2, RWISCSMVAE T [H /] fig
2NN A R

ARSI E T SCSMV = 1 43 B W 7E Nla BE
LRI REE . RIS A B SRR, B
T SCSMVTE 2 Fig JEE DX R U5 1] P ELAG AN [A] ) A
G3AR, RBTHE BRH R AL e BT SR 4
HE T BSAR
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A novel phylogenetic lineage clustered by Nla gene of Sugarcane
streak mosaic virus Yunnan isolates

Zhen He"?, Wenfeng Li’, Shifang Li**

' School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, Jiangsu Province, China
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Agricultural Sciences, Beijing 100193, China
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Sciences, Kaiyuan 661699, Yunnan Province, China

Abstract: [Objective] We assessed the phylogenetic relationship of Sugarcane streak mosaic virus (SCSMV)
according to Nla sequences, to infer the prevalence and variation of SCSMV and to prevent and control this virus.
[Methods] Leaf samples with mosaic symptom were collected from sugarcane-growing areas in Yunnan province and
the Chinese national nursery of sugarcane germplasm resources (NNSGR). Nla sequences of SCSMV were
determined by RT-PCR, and analyzed by Splits Tree, RDP, PhyML and DnaSP softwares, in aspect of phylogenetic,
selection, and gene flow. [Results] We obtained 23 Nla sequences; clear recombination site was not found in Nla; a
novel cluster formed by SCSMV Yunnan isolates determined here was found; strong purifying selection was found in
Nla of SCSMV; and the gene flow of SCSMV subpopulations between sugarcane-growing areas in Yunnan province
and the NNSGR was not frequent. [Conclusion] Similar with P/, HC-Pro and CP genes, SCSMYV isolates could be
divided into five clusters. Nla of SCSMV Yunnan isolates showed high genetic diversity and clear geographical

distribution.
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