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Analysis of flower type formation mechanism in chrysanthemum
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Seven CYC2 genes, which had been reported to be involved in ray floret
formation in Senecio vulgaris, were isolated from a diploid wild species of Chrysanthemum,
Chrysanthemum seticuspe. Spatiotemporal expression analyses of three CYC2 genes with high expression

levels in the early stage of capitulum development showed that CYC2 genes were expressed in stamens
and pistils of disc florets, as well as petals of ray florets. Gene knock-out by CRISPR/Cas9 genome
editing system targeting CYC2 gene resulted in multiple transformants lacking several bases within
the target site of CYC2 gene, and phenotypic analysis of these transformants showed a tendency for
ray florets to be converted to disc florets. The results of gene disruption by genome editing also

suggested that the CYC2 gene is involved in florets formation not only in ray florets but also in
disc florets.
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