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Abstract

Candidaus Phytoplasma solani and Ca. Phytoplasma trifolii are the dominant causal agents of potato purple
top and stolbur diseases in Isfahan province. While leafhoppers are known as the primary vectors of
phytoplasmas, the exact impact of seed tubers on the transmission of phytoplasmas across different
generations is still uncertain. In this study, 111 potato tubers from 47 phytoplasma-associated plants were
grown in an insect-proof greenhouse The nested-PCR assays revealed that 25 second-generation potato
plants tested positive for Ca. P. solani (22%), 19 of which were symptomatic. Ca. P. trifolii was not detected
in any of these plants. As the third generation, 82 progeny tubers were replanted from the 47 samples.
Among these, only five plants were identified as infected with Ca. P. solani (6%), while they were negative
for Ca.P. trifolii. The elevated titer of Ca. P. solani within the host may have played a significant role in
enhancing the seed transmission of the pathogen to subsequent generations. The decrease in the transmission
rate of Ca. P. solani in offspring suggests that the uneven distribution of phytoplasma within the phloem may
result in circumstances where not all tuber derived from an infected maternal tuber becomes infected.
Despite a relatively low-rate of phytoplasma transmission across successive generations of seed potatoes,
this reduced transmission level remains significant as a source of phytoplasma inoculum, facilitating the

spread of the disease through leafhopper vectors.
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Table 1. Primer names, sequences, PCR product sizes, and PCR conditions used for detecting of

phytoplasmas studied in the current study

Primer Primer sequences (5’-3°) Amplicon  PCR cycling conditions Reference
size (bp)

P1 AAGAGTTTGATCCTGGCTCAGGATT 1784 94°C 5'; 35% [94°C 30",55°C 30”,72°C Deng and Hiruki
P7 CGTCCTTCATCGGCTCTT 75"]; 72°C 10’ 1991

Schneider et al. 1995
R16F2n GAAACGACTGCTAAGACTGG 1239 94°C 5'; 35% [94°C 30", 58°C 30”,72°C  Gundersen and Lee
R16R2 TGACGGGCGGTGTGTACAAACCC 75"]; 72°C 10’ 1996
rp()F1A TTTTCCCCTACACGTACTTA 1240 94°C 11'; 35x [94°C 60", 50°C 90", Lee, etal. 2004
rp(HR1A GTTCTTTTTGGCATTAACAT 72°C90"];72°C 7’
TRF6F GAAACTGTCTTGACTAGAGTGA 509 94°C 5 '; 35x [94°C 30", 58°C 30", Thisstudy
TRF6R CGTTAAAGTCCCCACCATTACG 72°C 75"]; 72 °C 10’
Solanil 2F GGAAAAACCATTATGACGGTACC 680 94°C 5 '; 35x [94°C 30", 58°C 30", Thisstudy
Solanil 2R GTCTTGCTAAAGTCCCCAACTTAA 72°C 75"]; 72 °C 10’
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Fig 1. Characteristic symptoms of phytoplasma diseases on potato plants: (a) yellowing, (b) upward
curling and purpling of top leaves, (c) swelling the base of the petiole, (d) the formation of an aerial

tuber
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Fig 2. The nested-PCR amplification of a 680bp fragment from DNA of potato samples infected with
Ca. P. solani using primer pairs P1/P7 (first round) and Solanil2F/Solanil2R (second round)

M. DNA marker, ladder 100plus, 1. PTW21, 2. PTW22, 3. PTW25, 4. PTW34, 5. PTW49 6. PTW58, 7. PTW60, 8. PTW62,
9. PTW64, 10. PTW66, 11. PTW?70, 12. PTW71, 13. PTW80, 14. Positive control (BB17), 15. Negative Control (Healthy
potato leaf), 16. Water

1000 bp ——»

500 bp ——p

sl S5l cas b nested-PCR sty b (Ca. P. trifolii « o5 1 slas gos 5 DNA 51004 DP anhid & o5 -1 S5
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Pl Saesomm SV (Ca. P trifolii AG) .z

Fig 3. The nested-PCR amplification of a 509bp fragment from DNA of potato samples infected with
Ca. P. trifolii using primer pairs P1/P7 (first round) and TRF6F/R (second round)

M. DNA marker, ladder 100plus 1. PTW64 2. PTW66 3. PTW68 4. PTW30 5. PTW37 6. PTW51 7. PTW54 8. PTW55 9.
Positive control (Ca. P. trifolii A6) 10. Negative Control (Healthy potato leaf)
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Candidatus Phytoplasma ulmi strain EY24 SRB (HM038460 )

@ Candidatus phytoplasma trifolii Strain PTW30 (PQ628504)
100 - Candidatus Phytoplasma trifolii clone C12 (MT505703)

Acholeplasma laidlawii strain NBRC14400 (AB680603 )
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A oslial 0p 8 51 )l Ol g 4 A laidlawii

Fig 4. The phylogenetic tree was constructed based on partial ~1.2 kbp 16SrDNA gene sequences from

the study’s phytoplasmas (bold) and the representetive phytoplasmas obtained from the NCBI

database. Sequence of A. laidlawii as the outgroup to root the tree. The numbers on the branches are

bootstrap (confidence) values.
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Fig 5. The symptoms of third-generation potato plants infected with Candidatus phytoplasma solani in

a greenhouse environment: (a) yellowing accompanied by a pale purpling, (b) a mild upward curling

of leaf margins, and (c) the growth stunting with little leaves
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