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FHMHFESE RT-PCR M &N EEBRAF
S

) 1 7 1,2 w1 v 1 = 1,2,*

R, EE , X, EAFEY, OB OE

e VAR IR 2 e, B Y I 5 22 P T A seie s, I 430070; 2Rk, Rl
WA R E SR, BN 430070)

# E. FH RT-PCR AN A HEBIAG . #rVTAI1L 408 91 432 [Colocasia esculenta (L.) Schott]
FESLEFEIEM 8 (Dasheen mosaic virus, DsMV) HEAT THEM, & HEA 26.4%. SFHH 14 4> DsMV
SYEIN 317 bp § MG RSN BRI —00) JFAI T A R R, #0r BY  ALFH IRAR
AHXSEAR, 13 B WIRAAAE R M 3 T8 5, AU 68.3% ~ 97.8%. XK BIALANLI) 2 4~ DsMV
43 B DsMV-SCS Fll DsMV-JH [{14h52 8 5P (coat protein gene, cp) HEAT TR, 43K 4% 951 bp
1987 bp, & cp B HBRMEILIR FFH LS 1k 79.0%H1 82.3%, 5 CiiiE DsMV [ cp % HIRFIZ
FERRIFHIABIESN MR 73.0% ~ 92.1%F11 74.8% ~ 98.2%, FEMIEEMI ARG K B W LRIEHINAFAIE, %
DsMV 73 BS)K R BEA G R 5 H & AN B Y5 G 1835 A DG

KEIR: F EAEMH#E; RT-PCR; A5 AFER; FHI0HT
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The Detection of Dasheen mosaic virus by RT-PCR and Sequence Analysis
of Its Coat Protein Gene

SHI Shi-ming', WANG Guo-ping'?, XU Wen-xing', WANG Li-ping', and HONG Ni'*’

('College of Plant Science and Technology, Key Lab of Crop Disease Monitoring and Safety Control in Hubei, Huazhong
Agricultural University, Wuhan 430070, China; *National Key Lab of Agromicrobiology, Huazhong Agricultural University,
Wuhan 430070, China)

Abstract: Reverse transcription PCR (RT-PCR) was used for the detection of Dasheen mosaic virus
(DsMV)in taro [ Colocasia esculenta(L.)Schott] from Hubei, Zhejiang and Shandong Provinces. Results
revealed that the average viral infection frequency in 91 collected taro samples was 26.4%. RT-PCR
products of 317 bp (covering partial coat protein gene) from 14 isolates were sequenced. Results showed
that the obtained sequences had high intra-isolate nucleotide similarities, but inter-isolate nucleotide
similarities were varied from 68.3% to 97.8%. The cp genes of two DsMV isolates named DsMV-SCS and
DsMV-JH were sequenced, and their sizes were 951 bp and 987 bp, respectively. Their cp genes shared
similarities of 79.0% at nucleotide (nt) level and 82.3% at amino acid (aa) level to each other and

similarities of 73.0% - 92.1% at nt level and 74.8% - 98.2% at aa level to reported cp sequences of

Wi B#A: 2011 -09-19; EEIA#E: 2011 -11-24
EEMB: EELWAHELHRITH (nyhyzx200903017-08)
* {51 Author for correspondence (E-mail: whni@mail.hzau.edu.cn; Tel: 027-87283278)
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DsMV, respectively. The phylogenetic trees constructed based on nucleotide and deduced amino acid
sequences of the cp of DsMV showed that isolates DsMV-SCS and DsMV-JH clustered into two different
groups. There was no obvious correlation between phylogenetic positions and host or geographical origins
of different DsMV isolates.

Key words: taro; Dasheen mosaic virus; RT-PCR; coat protein gene; sequence analysis

H At 725 RIS A0 5 R 8 8 B, PRI 7 (Dasheen mosaic virus, DsMV) J&
KRR TE L — (Zettler, 1987; FH£IME 25, 2006). DsMV fzi (i Zettler % (1970) 7E3E
B RBL, B S H S ARG % 55 K 4 (Zettler, 1987; Rametal., 2003; Revill etal., 2005;
Farreyrol et al., 2006; Haetal., 2008). Z%Jj e & 255 K p A RHEY) (BREERDFI 21845, 1996),
JEY DMV [F-ER R B RO 7 p= AR PR R 2k, Fent, 964s, KRN ZE IR PRS0k (2K A,
20020 {EHAREAE T, %0 7 2 B0l o M B AR 2 Pl A4, T2 N TR e b
fE3% (Aboetal.,, 1977). DsMV K 82 Y Jii5i & (Potyvirus) Ji i1, FERIZ N2 10 kb 1) 54k
IF X RNA, % 1 MR I B HE (ORF) . CVF KIWFFE M, %0 7 1 AR 4 B A7 A o
FERAR S, HHEAN R AR (cp) WA AN K (Chenetal., 2001).

HATE % DsMV 2 FRAVERIBEUR D, ACH 12008 op JEDR 23 A HRaE . AT
Hho o L A M X LK) DSMIV EAT T 43 AN B8 40 o0 TR BRI ST 1B EJE— 0 W1 Hf DsMV £
P R L AR G S SE FR DL, R T A K 8 B A AR AR B 4 A R

QY VR SRS DARES

1.1 MR REMFZELZE S RNA BYIZEL

2010 43 H—2011 4 7 H4r BIMHIE. Wil b &< 3Li 4 [Colocasia esculenta (L.) Schott]
MR RE 91 3, o QBT BRI 38 I b >R B I SR i sQp K AR e e s T, e
FEabk F AR B o 2800 SRR I iy SR IPPIR A i BB SR B S5 T2 IR o T 20 A0 il i) 5 1
) DsMV-L/DsMV-R: 5-GGGCTTGGGTGATGATGGA-3'/5-GCCTTTCAGTGTTCTCGCTTG-3'%: [
BREEXL (2006) HOERIFHN G, 3887 Bk 357 bp, X0k cp FEI P RER 200751 H T3
14 cp A 1514 P2F/P2R : 5'-AGGTTGTATTGCAGGCAGATG-3"/5'-GCCAATAACTGTGGCCTGTT-3'
R4 Guillermo 55 (2009) RE W FHIG G, §H R BZ 1 kb, § 38 XA &8 53 52 6 i 2 D

(polymerase NIb). A~ cp JEPIFIFE 73 3 AHRHPEIX (3'-UTR). FrH 1%t Bilg A TAEYHARf
B2 W A ko

gt 0.1 g, IEEEERE, PUdiEE A 1.5 mL B.08 1, A 1 mL RNA $28HlEZME (% 50%
SEHEIRIT, 5mol - L' KMy&) Ze/0RA), FIRFFE 5 min JFEL, MR mRE A
2/3 R RN BEDTIE LR, DI E T5% SEEVEY 2 I, AT J5¥% T 30 uL DEPC 43K, -20 °C
R o
1.2 RT-PCR

DAFRICI S RNA HARAR, £ 5 cDNA 3 —5% .

RIVAKZ A 20 pL, 755 x JOEFESEMW 4 uL. dNTPs (5 pmol - pL™) 1 pL. RNA fg k15
(RNasin, 40 U-pL™) 0.5puL. M-MLV (200U - uL™") 0.5 uL. FEHLZ 9 (100 pmol - uL™") 1 uL.
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RNA #i# 3 L A1 DEPC Ab¥/K 10 pL.

PCR W AA R K 25 uL, &5 10 x PCR 22 2.5 uL+ dNTPs (5 umol - uL™") 0.5 uL. Tag DNA
BEM (5U- L™ 0.2 pL. IERA5I4%& 0.5 uL (10 pmol - pL™") . cDNA 2 pL 1K #2157 /K 18.8
plo

K519 DsMV-L/DsMV-R {1 #5610 94 "CAPE 3 min; 94 °C 30s, 56 C 30s, 72 °C 30's,
35 MIEFR; 72 °C 10 mine K54 P2F/ P2R 4 #4512 : 94 “CAEVE 3 min; 94 °C 30s, 50 'C 45's,
72°C90s, 35 MEH; 72 °C 10 min.

1.3 @5 b R F

RT-PCR #4728 1. 2% IR vk G, AR 8AMT R OIS HAR = e, 4% B Mg i gt
X DNA 2t RO & V3.0 CbatE S AEYRHEA R A D JrEs B H AR DNA, S5#k
pMDI18-T #4452, #:4k KJ#F i (Escherichia coli) DH5a I AKBSZ AN ML, YR AT{E S 50 mg - L &%
waiz (Ampicillin,d Amp) ) LB [ #A5FFREE 1, T 37 CHFRER.

BT K S BEHLPR I 5 B (0 (T (ORI 7%, 764 50 mg - L Amp (1) LB WA R i %
B59%, PCR % N BHMESERE ST, B % ih f ud & 0 AR R A BRA R AT . DMV (1751
bt A cp #E T omiL 2 SE IR 7 51K FH A 024 4K #F Clustalx (1.81) Fll DNAMAN (5.2.2) 58/, R4
KB WK MEGA4.1 AR (48827 (neighbor-joining) #E47. KM CRIER DsMV cp &
WP W& 1,

#1 BATHFILHFIRGEHE L 2HTH DsMV S BEHIRERHE cp 53 GenBank RS
Table 1 Origin and GenBank accession numbers of the cp of DsMV isolates used for sequence
alignments and phylogenetic analyses

wHE 5B K5 kee ) 2k

Host Isolate Source Accession No. Reference

3 Colocasia esculenta DsMV-1 BV % New Zealand AY994104 http: //www.ncbi.nlm.nih.gov/
DsMV-2 BV % New Zealand AY994105 http: //www.ncbi.nlm.nih.gov/
DsMV-U1 %[H America u00122 Pappu et al., 1994
DsMV-U2 %[H America U08124 Pappu et al., 1994
DsMV-VNCel /¥ Vietnam DQ925464 Haetal.,, 2008

L% Zantedeschia aethiopica DsMV-M13 FEHTVT Zhejiang, China  AJ298033 Chen et al., 2001
DsMV-S "FEWTVT Zhejiang, China AF511485 http: /www.ncbi.nlm.nih.gov/

== Amorphophallus rivieri DsMV-YN80  *[H [ Yunnan, China EF199550 http: //www.ncbi.nlm.nih.gov/

PEWIBES: Amorphophallus paeoniifolius  DsMV-Amp6 ~ E1J¥ India HQ207533 http: /www.ncbi.nlm.nih.gov/

D&} Caladium hortulanum DsMV-Ch Z£[H America AF048981 Lietal., 1994

. Vanilla planifolia DsMV-CI-AT  JE5i#fE Cook Islands AJ616720 Farreyrol et al., 2006

K ERMEY) Araceae family plants  DsMV-TW W [E 4V Taiwan, China  AF169832 http: //www.ncbi.nlm.nih.gov/

2 HiR 5

2.1 AREIKEFS DsMV B RT-PCR #: & 5B L2 47

K519 DsMV-L/DsMV-R %} DsMV #:T RT-PCR #4558 (£ 2) BoR, 91 ke dhh s
24 431 DsMV K A 45 o BEME, MR N 26.4%, Pk EIAEASE HA] K 78 43 FF 5h 1K) DsMV £
HEA 21.1% ~ 42.9%; K B#FTTLEER 10 A FFE 5 DsMV £ H 2604 40.0%; >k H LR 3 4 BEAL
WA it v ARSI 2120 5
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#2 TRFFEFH DsMV RT-PCR MR
Table 2 RT-PCR detection of DsMV in Colocasia esculenta plants from different fields
FE SRR FEAAR S FEA 4L Number BAMERE i 5 Number of K ZESIE/%
Sample source Sample ID of detected samples positive samples Frequency
i1t Hubei Province 45408 Caidian Suohe SH 7 3 42.9
%A X P Caidian Majiadu ~ MJD 10 3 30.0
Bk Xiantao XT 4 1 25.0
HIERZEHT Wuhan Vegetable  SCS 38 9 23.7
Research Institute
Herfal K2 Huazhong HN 19 4 21.1
Agricultural University
WYL Zhejiang Province ~ 4x%¢ Jinhua JH 10 4 40.0
175 Shandong Province  IIffi¥J Linyi LY 3 0
A7t Total 91 24 26.4
X 14 4~ DsMV BHPERE L) RT-PCR ® 3 DsMV SEMA cp BABEBFFIRMME
7 g 3 4 4 I\ y > - AN Table 3 Percent nucleotide identities intra-isolate
}L%ﬁﬂA% = l{ﬂ th% ISJEHL:@EX 1 47 % based on partial cp sequences
HEATIN Y, SE1531 30 AN vaBEITA1, Bk E
%l&ﬁn% KAz : e A Bﬁéﬁ . P P
HH - ® ] ZEPN ’ 25 Isolates Clone number Intra-isolate similarities
FESh TH-4 19 1 ANk 316 bp 4b, &b r
YA KA 0 317 bp R3S, MID-1 . 9.7~ 1000
. s MID-9 2 98.1
FPAILEX I EE R R, S SIND T 5 041959
ARG, B JH-4 1) 1 AN PRSI e ma 3 70.5 ~96.8
2 AN TR R 705%5b, 3¢ 17 : e
BT BN v R )R IR A AR OE sesa 3 89.9 ~ 100.0
89.99% ~ 100% (%% 3) SCS-2 3 93.4~100.0
: ¢ SCS-3 1 -
EPNAEE IR K 7 T R, BB sH3 1 -
) HN-5 55 HN-6 [ 1 1 AT £ 97.8%51, ; ]
e Hr BEAEY 68.3% ~95.6% (K 1N 1 -
HN-6 1 -

4),

* 4 DsMV 2 E#IE cp WoEEBFTIEEE

Table 4 Percent nucleotide identities inter-isolate based on partial cp sequences

YRR 4y B MIRARALME/%  Intra-isolate similarities

I
lone
Isolates MJD-1 MJD-9 JH-2 JH-4 JH-5 JH-7 SCS-1 SCS-2 SCS-3 SH-3 XT-2 HN-3 HN-5
number
MID-1 4
MID-9 2 84.2 ~85.2
JH-2 3 91.5~93.7 85.8~88.0
JH-4 3 75.6 ~85.2 72.1~89.0 73.0~86.8
JH-5 3 94.3~95.0 84.9~852 92.4~95.0 75.6~84.9
JH-7 3 90.2~92.7 833~858 89.6~93.7 75.6~84.9 90.9~92.7
SCS-1 3 90.2~93.4 849~87.1 90.5~94.0 759~855 90.9~93.7 89.3~92.7
SCS2 3 83.3~83.9 87.7~89.6 83.0~87.7 68.3~940 82.6~83.5 80.4~842 81.4~854
SCS3 1 83.6~83.9 88.0~883 84.9~868 70.5~92.7 83.0~833 823~842 83.0~845 92.1~972
SH-3 1 91.8~92.1 823 89.0~91.8 749~81.4 924~927 90.5~924 89.6~90.9 79.8~80.1 80.4
XT-2 1 84.5~84.9 953~959 858~87.4 724~88.6 84.5~849 83.6~852 858 87.1~889 88.6  81.7
HN-3 1 94.3~94.6 83.9 91.8~93.7 762~83.0 943~946 91.8~934 91.8~934 81.7~826 826 937 839
HN-5 1 93.4~93.7 842~849 924~943 756~83.6 943~94.6 92.1~93.1 93.1~934 82.6~835 836 918 842 956
HN-6 1 92.4~92.7 858~864 91.8~953 762~855 93.4~937 90.9~934 91.8~953 842~851 849  91.5 858 934 978
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2.2 DsMV cp FFIo#r

KG9 P2F/P2R 430 IR H T i 2 J R i SCS-3 FIWTTL AL FE il TH-5 g 353145
TN =4, R 384T T se BRI .

JFA AT e R oK, SCS-3 1) 4 N ya b= 4K 998 bp, 1fil JH-5 ¥ 3 N relE =Ko 1
034 bp, ¥JEF DsMV 14> NIb (14 bp) Fli#4r 3'-UTR (33 bp) K53 cp. /N BN T
5 oe B A R P SIARAIME IS 99% LA |, T2 254 SCS-3 F1 JH-5 473 1 B A% 1R 3 #1 AR BA
N 81.6% ~ 82.0% (VELNEHE ARSI, H 1 cp K/AMFAFEZES:, 4354 SCS-3 1) cp A 951 bp,
43 B9 JH-5 (1) cp b 987 bp.

MIXPA DsMV 73 B4 253 B — MRE M BE R cp JP41 (43l % 4 DsMV-SCS Fl
DsMV-TH), 5 GenBank % & [i%5% 8 cp 741 (% 1) AT L EILX, 4558 BRAFKRIE DsMV
STE ep AFAE AR e, BT R SR AU AHAIE N 68.6% ~ 92.6%, Z LR T AIAHINE Ny 72.2% ~
98.2%. AW IR 20 B4 DsMV-SCS Hil DsMV-JH 5 CRIE 1) DsMV [F) cp K41 8 AH 8L
PEGX A 73.0% ~ 78.9%H1 74.3% ~ 92.1%, ZAIERRAHINE 74 77.0% ~ 86.5%H1 74.8% ~ 98.2%

(%5,

5 DsMV REILEMY cp ZHEE (ET) MEER (HL) FHIHANEIEE

Table 5 Percent nucleotide identities (below diagonal) and amino acid identities (above diagonal) between

DsMV isolates based on cp sequences 1%
YW Tsolates M3 S U2 CH TW Ul YN80O JH  VNCel CI-AT 1 2 Amp6  SCS
M13 - 95.9 95.2 93.6 924 89.2 86.6 87.6 83.4 80.9 82.8 82.5 76.5 86.5
S 91.7 - 95.2 92.0 93.0 88.6 86.0 86.7 83.4 80.6 81.9 81.6 77.1 85.8
U2 89.4 90.4 - 93.0 949 91.4 89.2 89.5 83.1 80.6 82.8 82.8 75.8 84.8
CH 88.4 87.6 88.0 - 91.1 89.1 87.2 879 843 79.2 82.1 82.1 75.7 83.8
™ 87.6 87.9 88.1 863 - 87.2 85.4 85.7 80.5 77.5 81.8 81.8 76.7 83.9
Ul 86.3 85.9 86.1 84.8 83.4 - 97.0 96.7 799 76.9 80.2 799 754 83.2
YN8O 84.4 83.9 85.1 82.7 823 92.6 - 98.2 799 76.6 80.5 80.5 75.1 82.3
JH 84.1 84.8 85.7 83.4 82.6 89.7 92.1 - 80.5 76.3 80.5 79.6 74.8 82.3
VNCel 83.8 83.7 83.4 84.6 819 79.6 80.9 81.6 - 74.0 85.8 843 734 78.8
CI-AT 78.2 77.4 76.6 75.7 75.4 74.4 75.4 753 721 - 77.6 779 722 76.3
1 78.1 78.2 78.6 78.1 77.1 77.5 78.2 717 77.0 78.1 - 93.1 725 81.3
2 78.6 78.6 79.7 783 783 79.4 78.7 78.8 76.4 78.4 87.2 - 72.2 80.7
Amp6 74.3 74.1 73.9 752 739 74.7 73.8 743 73.1 68.6 70.3 71.1 - 77.0
SCS 78.7 78.9 78.1 775 713 779 779 79.0 76.4 73.0 74.4 754 789 -

R4 DsMV cp SERAZ AT IR 1741 S A S At G LR 17 41 e 3 R G I 25 SRR B, A 4R 11
DsMV 73 4001 43 WK%

AW TR 7 5 ) DsMV-SCS FED FE PEAR BE 3 1) 73 2 %) DsMV-Amp6 54 —f% (1)
DsMV-JH )55k (5 7 [ 25 B (0 BE 4540 259 DsMV-YNSO 35456 R bl 5 H &2 Bo s e K —
B CLD, fERBEP AR N BT (Taf Ib).

FOr I cp FEN RGHENIC RS H % T A PRV TC W B AT, O IE IR A5
DsMV 7 &4 cp SER P40 7 4%, b 5 4ok A ERRE (R DsMV-M13. DsMV-S. DsMV-YN80
FUAHFH I 72 1) DsMV-SCS Fl DsMV-THD, 31X 487254y 5 e 2 0 s BER Y5 1) 43 2540 73 ) SR AE
AT L8 s (1, AL B,
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DsMV-CH Ia

DsMV-CI-AT |,

e
99 DsMV?2

DsMV-Amp6 I
DsMV-SCS A
J—
0.02
B
Ia
I
DsMV-YN80
DsMV-JH A
DsMV-CI-AT
DsMV-VNCel
DsMV-1 b
e pana
DsMV-SCS A
DsMV-Amp6 I
J—
0.02

B 1 FRHMHRES oo BERFT (A) MESKHESEERFT (B) MARGHLS T
A KSR EE 2 E) o
Fig. 1 Phylogenetic analysis of Dasheen mosaic virus (DsMV) based on nucleotide (A) and
deduced amino acid (B) sequences of its cp
A The isolates sequenced in this study.

AHWFFTGE R R, DsMV A2 Jre i 1 R A7 R LI R A, (BRI MBI R TR R 5 A2 47 G
RGAFAE € B ZE 7R o JPATT I 91 A3 it v DR A5 it 5 T ) 2 B A0 R B 3 A RARLIG TR, T
K H RT-PCR K5l DsMV [ FHHEZRAUN 26.4%, AT RE 2 — /&, DsMV B 0] 5] SR ff e
o BB TR A RIR TR 2 M) 1R A RIREEE e i FerhEtR,  HAS R 75 1R S 4= G s H A
FRORFIAL 77450 (Revill etal., 2005), XSRS R A7 e 858G Frilt— D A,
DAL AN BEAR IR R LA e R R 2. DsMV BT m B 748 R, CHRE KA FRIE DsMV 4>
B3I cp K/NA 936 ~ 1008 bp, HEF SIS et A 312 ~ 336 N2 HEIR, %KL 50 M it £
F N 35 2 A SR SR R M s R s R Bm N (Bl R A1 HD .
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ARG TR 5 19 O ARYE cp AR RS DRI Be T 1K, (H 223 DR ) v A e i AT T S )
RT-PCR Hrill R UL, 70 B3I CP 2 18 7 41 22 et 2 B s A 5 RIS 2 R ) R e o DRIt
Bt X B SR R AL AL SIE AR ON AT D BT R AT B il i 0 2 AR A o 0 O 20
BRI ARG EEER (Abo etal., 1977), {HRUET A —HuX Fls 4 L 7] — ORAF AN [R] i Bl == |
(1) DSMV Z3 BSIBAFAER = (1 20 T8 5, HEDUIX P AR S ] B 5 B IR AT BE 3 DI 08 & . HATIX
WIEH 1Ak A SEHER DsMV 2324 (DsMV-M13) 4K ILKF4] (Chen et al., 2001), AN
DsMV J3 B4 SE IR AL 450 R e 22 57, L op i B o 170 S0 i 15 S5 %00 ek R A B0 1
AR, A — S
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