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ABSTRACT

Cassava witches’ broom disease cause by Candidatus Phytoplasma (Ca. P.). In
Thailand, there have been reports of this disease caused by phytoplasmas in the 16Srl and
16Srll groups. The aim of this study was to design two primers from 16Srl and 16Srll groups of
Candidatus Phytoplasma (Ca. P.). for Multiplex PCR detection. The detection of phytoplasma
witches’ broom, Multiplex PCR was able to detect and identify of cassava phytoplasma
witches” broom were 16Srl and 165rll groups and not detect in healthy plant. The samples
revealed 413 bp (16Sr]) DNA sequences of the amplification fragments matched 98% with
Candidatus Phytoplasma (KP987848.1) in NCBI database and 219 bp (165rll) DNA sequences
of the amplification fragments matched 98% with Candidatus Phytoplasma (LN897457.1)
amplified fragments by Multiplex PCR. The multiplex PCR has higher sensitivity than Nested-
PCR was 10°. This study Multiplex PCR able to analyze the Cassava witches’ broom disease,
able to identify infectious phytoplasmas, is highly sensitive and shortens the detection time
through a one reaction cycle.

Keywords: Cassava, Phytoplasma, Cassava witches’ broom disease, Multiplex PCR
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Table 1 The classification of cassava witches” broom phytoplasma 165-23S rDNA gene

sequences from GenBank.

GenBank no.

Population/ Strain Location
(165-23S rDNA)

16Srl group

NL1 Thailand: Chacheoengsao KP054298.1
NL2 Viet Nam: Dong Nai, Trang Bom KF897512.1
NL3 Thailand: Chacheoengsao KP054297.1
NL4 Viet Nam JQ973105.1

16Srll group

SF1 - L33765.1

SF2 Australia: Medina, Perth, Western Australia  HQ404357.1
SF3 Viet Nam KM280680.1
SF4 Thailand LN897457.1

Table 2 Oligonucleotide primers design for Multiplex PCR.

Primers Oligonucleotide (5’-3’) base Tm

cwbF1 TATGCTTAGGGAGGAGCTTGCGTCACA 413 bp 60
cwbR1 TTTACCACTACACATGGAATTCCACTTGCC

cwbF2 TTTACCACTACACATGGAATTCCACTTGCC 219 bp 62
cwbR2 TGCTGGCACATAATTAGCCGGGGCTTATTCATC
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Fig.1 Detection of Phytoplasma witches’ broom genomic DNA using multiplex PCR by
2 of 16S rRNA primers.
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Fig.2 Comparisons on Phytoplasma witches’ broom genomic DNA concentation by

Nested PCR primers (A) and Multiplex PCR primers(Ca.P 165rll) (B)
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Fig.3 Detection of Phytoplasma witches’ broom genomic DNA using multiplex PCR. 1-8 =
cassava sample, 9 = Vernonia cinerea 10-11= Anaphalis magaritacea ,12 = Healthy

plant.
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Fig.4 DNA sequence alignment diagram for 16S rRNA gene sequences of the phytoplasma
witches’ broom genome of Cassava. The alignment was obtained by using clustal

omega software.
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Fig.5 Phylogenetic tree constructed on the basis in 16S rRNA gene sequences from

phytoplasma found in association with cassava witches’ broom (165rll group = 03-07,03-

08 and A01; 165rll group = 03-09, 03-10 and BO1) by neighbor-joining method.
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Fig.6 Detection of Phytoplasma witches’ broom genomic DNA using Nested PCR.

1-10 = cassava sample, 11 = Healthy plant, 12 = Infected plant.
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Fig.7 Detection of Phytoplasma witches’ broom genomic DNA using Multiplex PCR.
1-10 = cassava sample, 11 = Healthy plant, 12 = Infected plant.
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