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Quinoa is a potentially important crop in
terms of global food and nutrition security.
However, the lack of technology to analyze
gene function in planta is a major limiting
factor in quinoa research. In this study, we
show that the virus-mediated transient
gene expression or repression techniques
can be used in quinoa plants. We showed
that apple latent spherical virus (ALSV)
vector can induce gene silencing of a

carotenoid biosynthesis gene or betalain
biosynthesis genes in quinoa plants. Our
data demonstrate that the ALSV vector
system is a useful tool for evaluating gene
function and promoting the molecular
breeding of quinoa.
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Fig. 1. Schematic of the virus vector
system in quinoa plants
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Fig. 3. Functional analysis of genes for betalain pigments
biosynthesis in quinoa using the virus vector system
Virus-mediated silencing of CgDODA1 and CqCYP76ADI inhibits betalain
production in quinoa. Representative images of quinoa plants (inbred JO56
lines) and aqueous extracts from the uninoculated upper leaves are shown.
Quinoa plants inoculated with ALSV-wild were used as a control.
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Fig. 2. Silencing of CqPDS1 induces photobleaching
phenotypes in quinoa plants.

A representative image of quinoa plants (inbred Iw line) at 14
days after virus inoculation with ALSV-wild (control) and ALSV-

CqPDS1 is shown. Reference: Ogata et al. (2021) Frontiers in Plant Science 12: 643499

Figures reprinted /modified with permission.
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