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Surveillance of Cassava mosaic virus outbreak in Thailand
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Abstract

Cassava mosaic disease (CMD) is caused by Cassava mosaic virus, in the genus Begomovirus.
The disease caused up to 80% yield loss of the tuberous roots of cassava (Manihot esculenta Crantz)
in African and Indian continents. The aim of this research was to determine the Cassava mosaic virus
outbreak in Thailand. Universal primers CMV-Rep1 and CMV-Rep2 were designed on Cassava mosaic
virus rep gene. Thirteen sequences of Cassava mosaic virus rep gene were fetched from GenBank and
aligned. Polymerase chain reaction (PCR) using these primers could produce approximately 380 bp PCR
amplicon. In addition, about 2,700 bp PCR amplicon were produced by back to back primer GEM-LF and
GEM-LR for circular ssDNA of Begomovirus genome detection. The 218 samples of cassava leaf were
collected from 16 provinces to determine Cassava mosaic virus using CMV-Rep1 and CMV-Rep2 by
PCR. The all negative results showed that Cassava mosaic virus has not found in these surveyed areas

and Thailand is quite safe from this outbreak.
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Table 1 Thirteen accessions ofAC1 gene (rep, replication associated protein)

No Accession No. Country /strain/isolate
1 GQ204109-African cassava mosaic virus Multan /Pakistan

2 AY211885-African cassava mosaic virus isolate CM/DO3 Cameroon/ Douala

3  AF112352_African cassava mosaic virus Cameroon/ southwestern rainforest region
4  AF126800_African cassava mosaic virus Uganda/ Mild DNA-A strain

5 FM877473_African cassava mosaic virus_ Burkina Faso/Kamboinse

6 NC_004655 East African cassava mosaic virus Zanzibar

7 NC_011583 East African cassava mosaic virus Kenya

8 NC_003803 South African cassava mosaic virus South African

9  AY730035 Indian cassava mosaic virus isolate Mah-2 India/Mah

10 AJ575819 Indian cassava mosaic virus-[Ker2] India/Ker

11 NC_003861 Sri Lankan cassava mosaic virus Sri Lanka

12 AF259896 East African cassava mosaic Cameroon virus Ivory Coast

13 EU685326 East African cassava mosaic Cameroon virus Nigeria
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NC_003861
FME77473
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60204109
AY211885

TCCGARAAATATATGCCGT
TCCGAARATATATGCCGT
TCCGAGARCGTGATGGGT
TCOGAGANCGTGATGGET
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TCAGAGAATGTCATGGGT

=

I TCGCTGCGCGGCCATGGAGRCC

CCGCTGCGCGECCAT GGAGACC
CCGCTGOGCGGCCATGGAGACT)
CCGCTGCGCGGCCATGGAGACCT)
CCECTGOGCHECCAT GGAGACT)

TCAGTATTGTTCTAGAR
TCAGTATTGTTCTCGAA
AATAGTATCGTCATCGAG
ACTAGTATCGTCATCGAG
GTAGTATCGTCATCGAG
ATCAATCGTAATCGAR
AAGTCAATCGTARTCGAG
AATAGTATAGTCATCGAG

===GTGCGCGECCTTTGAGACC
CCGCTGLGCGECCCTTGAGACT
CCTCTGOGAGGCCTTTGAGACC)

GCTGATAATGTTAGGGAT
GCTGATAATGTTAGGGAT
GCTGATAATGTTCGGGAT
GCTGATAATGTTAGGGCT
GCTGATAATGTTCGGGCT

*E ww *

CCGCTGCGCGEOCAT GGAGACC
CCGCTGOGCGGCCATGGAGACT)
CCGCTGOGCGECCATGGAGALCC)
CCGCTGOGCGEGCCATGGAGACC)
CCGCTGCGCGGCCATGGAGACT)

* wakw whkmw w wxswwxl

w wE *

CWV-Rep1 & CCGCTGCGCGGCCHTKGAGACC 3

TOCAATCTARGGAA'
TOCAATCTAAMGCA
CAGTCCCTTARAGC!
CAGTCCCTTARAGC
CAGTCCCTTARAGC
AGCGCATTAARAGC
AGCGCATTGARAGC

ATCGCATTGAMGGC]

GEAGCGCTAAAGAC
GACGCGCTAARAGC
GARGCGCTARARMGGC
GAAGCGCTARAGGC

GAAGCGCTARAGGC
* o

CMV-Rep2

=

[TGGGCGCTCARGRATGCGCTCTT
[TGGGCGATCARGAATGCGCTCTTO
[TGGGCTTTARAAGAATGCCACCTT
[TGGGCTTTARAGRATGCCACCTT
[TGGECTTTARRGAATGCARCCTT
[TGGECTCTGARAAATGCGACCTT
[TGGGCTATCARRAATGCGACCTT
[TGGGCTCTGARGAATGCGACCTT
[TGGGCATTAARGAATGCAATCTT
[TGGGCATTARAGAATGCAATCTT
[TGGGCATTARAGAATGCAATCTT
[TGGGCATTAARGAATGCARTCTT
[TGGGCATTAARGRATGCAATCTT
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TCTCCCTCACCGAGCCACTC
TCTCOCTCACAGAGCCACTC
TCACCCTCCACGAGCCATTG
TCACCCTCCACGAGCCATTG
TCACCCTCCACGAGCCATTG
TCTCCCTCGAAGGACCACTA
TCTCCCTCGARGAACCATTA
TCTCOCTCAGCGAGCCGCTC
TCACCCTCACAGAACCACTC
TCACCCTCACAGAACCGCTC
TCACCCTCACAGAACCACTC
TCACCCTCACAGAACCACTC
TCACCCTCACAGAACCACTC
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5 GAAGRTBGCATTCTTTAAHGCCCA 3

AATAGTATTGTARTAGAR
TAGTATTGTCATAGAA
TAGTATTGTCATAGAA

AATAGTATTGTTATAGAA
TAGTATTGTCATAGAA

660
€60
660
660
660
657
660
657
657
€57
657
657
656

Figure 1 The multiple sequences alignment of AC1 gene. Conserved regions are shown in the box where the

forward and reverse primers are designed

6,000 bp

3,000 bp —

1,000 bp —

Figure 2 DNA extraction of SLCMV infected cassava leaves Lane M: 1 kb DNA Ladder, Lane 1: Alkaline lysis

extraction and Lane 2: Total DNA extraction
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M1 2 345678

3000bp —

1,000 bp
500 bp
400 bp

Figure 3 PCR amplification of Cassava mosaic virus-rep geneusing specific pair. Lane M:100 bp Plus DNA
Ladder, Lane1Cassava mosaic virus infected cassava DNA sample (alkaline lysis extraction), Lane 2

Cassava mosaic virus infected cassava DNA sample (Total DNA extraction),Lane 3 - 8Cassava DNA

sample
GEM-LF & TAATATTACCGGATGGCCGCGC ‘3
FJ751233 CATAACACCCAAGGGGCCAACCGTATAATATTACEGGTTGGCCCCGCCCCCCTTTAAACG 2677
NC003861 TGAAATCCAAAAGCGGCCATCCGTATAATATTACEGGATGGCCGCGCGTCCCCTCGTGGT 2679
NC001932 TTGAATTCAAAAGCGGCCATCCGTATAATATTACEGGATGGCCGCGCCCCCCTCTTTATG 2793
JF909196 TTGCGAATATTGGCGGCCATCCGA'I'I‘AATATTACFGGAT GGCCGCGCCCGAAAAAGCAAG 2739
NC003803 CGAACGTGGAAAGCGGCCATCCGTdI‘AATATTACFGGAT GGCCGCGCCCGACAAAGTAGG 2731

* AAkkkk kkk E*i********i kkkdkkx kkk

GEM-LR &' AATATTATACGGATGGCCGC '3

=

Figure 4 The multiple sequences alignment of stem loop conserved region of Cassava mosaic virus circular
DNA.(FJ751233: ACMV, NC003861: SLCMV, NC001932: ICMV, JF909196: EACMV and NC003803:
SACMYV). Arrows indicate the position

M -1 2 3 q
e 4———— 2700Dbp
p—
LI '

Figure 5 PCR amplification of stem loop region of Cassava mosaic virus genome using back to back primers.
Lane M:100 bp Plus DNA Ladder, Lane1, 2 and 4 Cassava DNA sample, Lane 3 Cassava mosaic

virus infected cassava DNA sample from India
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Table 2 Cassava leaf samples from 16 provinces and PCR result

No. Province Total amount PCR result (positive/total)
1 Lopburi 35 0/35
2 Saraburi 10 0/10
3 Cholburi 27 0/27
4 Rayong 4 0/4
5 Janthaburi 5 0/5
6 Chachoengsao 16 0/16
7 Prageenburi 4 0/4
8 Burirum 37 0/37
9 NakhonRatchasima 13 0/13
10 Mahasarakarm 2 0/2
11 Mook Da Han 19 0/19
12 Kalasin 5 0/5
13 KhonKaen 4 0/4
14 NakhonPhanom 12 0/12
15 Nongkai 19 0/19
16 Chaiyaphoom 6 0/6
M 1 2 3 4 5 58 8 10 11 12 13 14 15 18 17 M

8000 b

3000 bp
1000 b

500 bp
250 bp

27

28 28

30 AN

32 33

34 M

Figure 6 CMV detection from plant sample by specific primer (CMV-Rep1 and CMV-Rep2). Lane M:1 kb DNA

Ladder, Lane1 — 34 Cassava mosaic virus infected cassava DNA sample, Lane N Negative, Lane P

Positive
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