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Understanding of molecular mechanism and biological significance of Tulip
breaking disease

Yaegashi, Hajime
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This study investigated the molecular mechanism of flower color-breaking by
tulip mosaic virus (TulMV) infection. RNA-seq and reverse-transcriptional quantitative PCR were
conducted to reveal the expression pattern of candidate genes associated with anthocyanin
biosynthesis. The results showed that the expression level of the chalcone synthase gene (CHS) is
significantly reduced in petals showing color-breaking by TulMV infection. To analyze the function
of CHS, we attempted to use virus-induced gene silencing (VIGS) by apple latent spherical virus
(ALSV) vector. Unfortunately, ALSV could not infect systemically several tulip cultivars by
biolistic inoculation. This study strongly suggested that CHS is a key gene causing flower

color-breaking of tulips. Further study will be required to uncover the function and down-regulation
mechanism of CHS by TulMV infection.
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RNA-seq  RT-gPCR

RNA-seq RT-qPCR

gene Fol?lggg)nge P-Value Folzilggza)nge SD
PAL 1.243 0.049528 -0.062 0.052
PAL2 -1.193 0.397182 -1.537 0.387
C4H -0.449 0.55569 0.633 0.189
4CL1 0.182 0.834166 2.244 0.948
CHS -1.816 0.038998 -3.904 0.767
CHI -0.512 0.513644 -0.777 0.502
F3'H 0.500 2.343106
DFR 6.967 1.28E-05
ANS 1.104 0.098832 0.711 0.371
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