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Inverstigation of co-evolution between plant viruses

Kazusato, Ohshima
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Plants are often mixedly infected with two or more pathogens in nature.
Mixed infection of different virus species generally shows severe symptoms, whereas single infection
with same virus species shows mild symptoms due to the interference effects. Focusing on these
phenomena, we conducted a research aimed at elucidating "co-evolution" between different virus
species. We collected crucifers and lily plants showing mosaic symptoms, infected with two or more
different viruses, in Japan. We determined the two or more viral genomes from mixedly infected
plants and analyzed them using the latest genome-informatics. We found that some mutations in the
cruciferous and narcissus virus genomes probably involved in “ co-evolution” , and some of the
viruses probably co-evolved and co-migrated from the origin to other parts of Japan.
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Table 1
Poty- and macluraviruses detected in the narcissus plants.
Detected virus®
Plant Number of clones  Potyvirus Macluravirus

(isolate)*  selected TuMV group OYDV group

NLSYV NYSV CyEVA NDV NLV
NaF1 10° (9% 33)  303) 0 13) 0
NaF8 9(3) 9(3) 0 0 0 0
NaKGl 10 (10) 0 10(10) 0 0 0
NaKG2 9(6) 6(3) 303 0 0 0
NaKM1 10 (9) 0 10(9) 0 0 0
NaKM9 10 (9) 2(2) 0 0 8(7) 0
NaM1® 3(3) 0 0 0 0 3(3)
NaM2 7(4) 0 6(3) 1(1) 0 0
NaN9 7(5) 2(2) 0 0 5(3) 0
NaN14 9(5) (703 0 1(1) 0
NaN15 10 (6) 43)  6(3) 0 0 0
NaN19 15(7) 4(3)  1() 103 0 0
NaOI4 9(3) 9(3) 0 0 0 0
NaOIl2 9(6) 33)  6(3) 0 0 0
NaSG8 9(9) 2(2) 0 0 7(7) 0
NaSG12 9(6) 3(3) 0 0 6(3) 0
Total 145 (100) 483D 52(38) 11(4) 3129 303

**Populations’ isolate. RT-PCR products were not amplified from the saps of NaKG4.
NaKG7. NaKG8. NaM3. NaM5. NaN2. NaN6. NaN13. NaOI14 and NaSG10 narcissus
plants (see Table S1). thus those were not listed.

*NDV: Narcissus degeneration virus, NLSYV: Narcissus late season yellows virus,
NYSV: Narcissus yellow stripe virus. CyEVA: Cyrtanthus elatus virus A, NLV:
Nareissus latent virus

“Number of the plasmid clones selected for sequencing approximately 650-700
nucleotides in nuclear inclusion b (NIb) protein coding regions.

Number of the plasmid clones selected for sequencing from the middle of NIb protein
coding regions to 3’end of the genome.

<Only three colonies appeared after transformation perhaps because slight amplification
of RT-PCR products.
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