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Development of one-step multiplex-PCR for identification of three
Phytoplasma species causing Sugarcane White leaf, Grassy shoot and
Green grassy shoot
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ABSTRACT: Phytoplasma cause of disease in sugarcane such as sugarcane white leaf, sugarcane grassy shoot and
sugarcane green grassy shoot diseases are the most devastating diseases that impact great lost in sugarcane and
sugar industries in Thailand. The aim of this study was to development of one-step multiplex-PCR for identification
of three Phytoplasma in one step. The 16S rRNA gene is detected in many phytoplasma species. The result revealed
that the primers showed specificity in detection of the 3 species of phytoplasmas in sugarcane, Three PCR products
according to variation of sizes after PCR of a particular gene such as 340 bp 230 bp and 120 bp, uncrossed reaction
phytoplasmas in grass and sugarcane leaf scald disease samples, and the sensitivity for detectable concentration of
phytoplasma was equivalence to 10 of 50 ng plant DNA. This method can be used as an effective screening of the
sugarcane prior to propagation and can identify infectious phytoplasma species It is sensitive and shortens the
detection time through a one reaction cycle.
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Figure 1 Detection of Phytoplasma genomic DNA using multiplex-PCR using 3 pairs of 16S rRNA primers.
A.PCR amplicons of sugarcane white leaf: Lane2-7= phytoplasma genomic DNA Sugarcane white leaf sample
B.PCR amplicons of sugarcane grassy shoot: Lane2-7= phytoplasma genomic DNA Sugarcane grassy shoot sample
C.PCR amplicons of sugarcane green grassy shoot: Lane2-7= phytoplasma genomic DNA Sugarcane grassy shoot sample

D.PCR amplicons of 3 phytoplasma in one-step multiplex-PCR: Lane2-5= mix phytoplasma genomic DNA
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Figure 2 Serial dilutions of Phytoplasma genomic DNA concentration using multiplex-PCR.
A.PCR amplicons of sugarcane white leaf: Lane2-12= dilution of phytoplasma genomic DNA Sugarcane white leaf sample
B.PCR amplicons of sugarcane grassy shoot: Lane2-12= dilution of phytoplasma genomic DNA Sugarcane grassy shoot sample
C.PCR amplicons of sugarcane green grassy shoot: Lane2-12= dilution of phytoplasma genomic DNA Sugarcane grassy shoot sample

D.PCR amplicons of 3 phytoplasma in one-step multiplex-PCR: Lane2-12= dilution of mix phytoplasma genomic DNA
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Figure 3 Phytoplasma genomic DNA concentration by Nested-PCR primers.
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Table 1 Detection of sugarcane phytoplasma genomic DNA using Multiplex-PCR

Sample Multiplex-PCR detection
DNA=25 ng/ul SCWL SCGS SCGG
340bp 230bp 120 bp

(pipet 3ul)

101
102
103
104
105
106
107
108
109
111
112
113
114
115
116
117
118
119
120

Leaf scald1l

Leaf scald2

Glassy shoot1

+ -

+ + + F o+ o+ + + F A+ o+ + + A+ A+ A+ o+
.
'

Glassy shoot2 - + -
Green glassy shootl - -

Green glassy shoot2 - -

White leafl
White leaf2
Physio-disorderl - - -
Physio-disorder2 - - -

+ = detected, - = non-detected
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120 bp ifoisuifivurinnuadeaisturessiiuinadlolndtulelmanvesneiiflugudoya GenBank wuinde white
leaf: SCWL adneadsiududeya KJ18021.1 Tugiudeya NCBI danuadiendsdia 99 wWesidus grassy shoot : SCGS dlen
AuAd1endiutoya MT510185.1 lugudeya NCBI Innuadieniada 97 wesidud wazl ereen grassy shoot : SCGGS
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. Sugarcane white leaf phytoplasma

KRI02.SCGS — Sugarcane grassy shoot phytoplasma

L MT649298.1

l MT649297.1
106

KY420069.2

LpBRMO06_SCGGS ~
KRI03_SCGGS

%Sugarcane green grassy shoot phytoplasma
KF908793.1

02

Figure 4 Phylogenetic tree constructed by using the 165/23S spacer sequences from phytoplasma strains.
The bar represents the phylogenetic distance of 5 %. Numbers on branches are confidence

percentage obtained from 1,000 bootstrap replicates.
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Figure 5 Detection of sugarcane phytoplasma genomic DNA
using Nested PCR. 1-10 = sugarcane sample, PC= positive

control, NC = negative control.

39150l

Figure 6 Detection of sugarcane phytoplasma DNA genomic DNAusing
Multiplex PCR. 1-3 = white leaf: SCWL, 4-6 = grassy shoot:
SCGS, 7-10 = green grassy shoot: SCGGS PC= positive control,

NC = negative control

gudmuneildlunisnsiadelnlanatauiludos laun 165 rRNA gene uag secA gene (AITHY wavAmy 2556,

Hanboonsong et al., 2006) e secA gene Wu single-copy gene Tudlunvesaelnlanaiaun way rRNA tuiisneauing
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