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Effects of large-scale synonymous substitutions of Cucumber mosaic virus coat
protein gene on viral pathogenicity and fitness.
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The effect of large-scale synonymous mutation of the coat protein (CP) gene
on Cucumber mosaic virus (CMV) pathogenicity was investigated. We constructed CP mutants of CMV in
which all codons of 9 amino acids in the 5"- or 3"-half of the CP gene were replaced by major or
minor synonymous codons of monocot or dicot plants without any amino acid changes. When Nicotiana
benthamiana ng) plants were inoculated with each CMV mutant, the viral RNA levels and competitive
fitness of all CMV mutants were reduced than those of wild type CMV. To further analyze the
evolution of viral genes during host adaptation, these mutants were passage-inoculated in Nb. Viral
RNA amounts of almost CMV mutants were restored as same as wild type CMV during 10th-passage. Only 1

to 2 amino acid changes were observed in the mutated CP of the each passaged viruses, indicating
that these amino acid changes restored the virulence of the CMV mutants.
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