SecA nsoansnaluanalnilumsasaslsaluvivesdesiuiugigs
SecA, a New Marker for an Improved Detection Method

of Sugarcane White Leaf Phytoplasma

[

a d aa o Qé
A95Ad auiefIna qsfind uaulans

o a o awv 1/ 2 Aa  d)
NNEA AUTYSITY  qU AIAIN
Suchirat Sakuanrungsirikul” Theerawut Wongwarat " Surasak Sakot "

. RV Y
Taksina Sansayawichai  Sunee Srisink

ABSTRACT

Sugarcane white leaf disease is the important disease that causes significant loss to
sugarcane production in Thailand. No effective illimination method available so far. The disease
spreads among plants by leafthoppers, but the most damaging incident is caused by spreading of the
infected seed canes. Healthy canes and tissue culture plantlets have been employed to control the
disease. Thus, an effective detection method is essential for disease screening prior to producing
healthy plantlets. A diagnostic method based on nested-PCR targeted 16S-23S intergenic spacer
region (ISR) of the phytoplasma rRNA gene, is being employed widely. Despite highly sensitive, it
often shows false positive from contamination and primers non-specificity that leads to
misdiagnosis. Moreover, it is time consuming and costly due to the requirement of double PCRs.
This is the first report to develop a detection technique specified sec4 gene of sugarcane white leaf
disease. The new markers set proved to be more effective by showing highly specific, faster and
better resolution. Data validation by genotyping and sequencing of the resulting 275 bp PCR
product showed highly specificity to sugarcane white leaf phytoplasma. Banding intensity of the
product correlated with whiteleaf symptom which implicating different phytoplasma levels. The
amplification condition enables detection of target DNA at the lowest concentration of 107 ng/ pl
which is better than the 700 bp but not as sensitive as the 210 bp locus of the nested-PCR.

However, a higher sensitivity of secA detection can be achieved by performing two PCR rounds.
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The secA sequences provide better resolution than ISR’s by exhibiting 3-31 base mutations among 3
symptoms: whiteleaf, grassy shoot and green grassy shoot, while only 1-4 base mutations revealed
from ISR. SecA sequences of sugarcane white leaf and green grassy shoot phytoplasmas were first
reported as the result of this finding.
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Table 1. Nucleotide mutation position (Nt. pos.) of 16S-23S ISR and secA gene.

: Phytoplasma: Genomes,

SCWL : Sugarcane white leaf phytoplasma; SCGS : Sugarcane grassy shoot phytoplasma ;

SCGGS : Sugarcane green grassy shoot phytoplasma; Alphabetical code : phytoplasma isolate

16S-23S ISR (Nt.pos.) | 12 | 58 | 70 | 134

CHO91-1 SCWL G A

KALO001-2 SCWL A

SAK12-1 SCGS G A

CHOS83-1 SCGGS Al T| A
secA
Nt. pos. 126 128 | 142 | 147 | 150 | 152 | 163 169 | 187 | 204 | 223 | 227 | 229 | 230 | 237 | 247
CHO91-1
SCWL T|C | A|T T| T |G| T|A|A| G| T T | A | A | A
KAL001-2
SCWL T C A T T T G T A A G T T A A A
SAKI2-1
SCGS T C A T T T G T G A A T T A A A
CHOS83-1
SCGGS C T G A C C A C A G A A A G G T
secA
Nt. pos. 12 30 32 68 69 70 73 79 82 85 97 103 | 109 | 115 | 121
CHO91-1
SCWL G A A G C T T T A G G G T C C
KALO001-2
SCWL A A A G C T T T A G G G T C C
SAKI2-1
SCGS A A A G C T T T A G G A T C C
CHOS83-1
SCGGS A G G A A C C C G A A A A A T
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Figure 1. Fragment size of sec4 gene derived from the PCR amplification of sugarcane with

whiteleaf symptom using the presented secA primer pairs
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Figure 2. Nested- PCR amplification products at 16S-23S ISR of phytoplasma in (a) grass with
whiteleaf symptom, cassava, periwinkle with phylloidy and sugarcane with whiteleaf
symptom. (b) Sugarcane tissue culture samples with bacterial contamination. (¢) Field
samples of sugarcane co-infection with rust. (d) Detection of samples in (b) with sec4

gene. 700: amplification fragment derived first PCR that indicates phytoplasma dosage
in the sample. 210: amplification fragment of second PCR that indicates phytoplasma
infection. Far left lane : molecular weight (bp) PTC: positive control using sugarcane

with whiteleaf symptom NC : negative control using water to replace DNA




Figure 3. Melting curve genotype of fragment 210 bp in 16S-23S ISR of phytoplasma using
primer sets MLO-X/MLO-Y and P1/P2 to amplify (a) sugarcane samples collected
from field that showed coinfection with rust (b) sugarcane tissue culture samples
with bacterial contamination. Positive control is sugarcane with whiteleaf

symptom. Negative control used water to replace DNA
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Figure 4. Detection of phytoplasma in sugarcane showing various level of whieleaf symptom
i.e. green leaf partial chlorosis and complete chlorosis, tissue culture and grass with

white leaf by (a) 16S-23S ISR using nested-PCR and ( b) sec4 gene
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Figure 5. Sensitivity of phytoplasma detection by (a) Nested-PCR using serial dilution 700 bp

fragment and ( b) secA using serial dilution of secA fragment
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