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Author summary
In our lab we the hy behind the

extraordinary ability of plant stem cells and reproductive tissues to
keep viral infections under control, ultimately preventing the
propagation of infection from parent to progeny. | will describe our
recent discoveries on a small RNA effector protein that acts in gametes
to stop infection of the host offspring.
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Abstract
Viruses are ir llular p ites that rely on ission to new hosts to
ensure their continued existence. Vertical transmission—the passage of
viral infection from parent to progeny—is a key mechanism for virus
persistence across ions and geographical regions. This mode of

ission is especially signi 1t in plants, where viruses spread both
locally and globally via pollen and seeds. However, vertical transmission
in plants is often inefficient or entirely absent, suggesting the existence of
potent transgenerational antiviral barriers which remain unknown. It is
believed that the ability of meristematic stem cells, which generate
reproductive tissues and germline, to remain virus-free during many

infections is linked to a plant preventing vertical transmission. We have
recently described the role of RNA interf and the h

acid in mediating antiviral |mmun|ty in stem cells. Here, we establlsh a
model system to effectively i vertical issi in
Arabidopsis. We demonstrate that AGO5, an RNA interference factor
specifically expressed in stem cells and gametes, plays a crucial role in
restricting the vertical transmission of Turnip yellow mosaic virus (TYMV).
We use a series of experiments involving different zygocity of the ago5
mutation along with gamete-specific expression of AGO5 and small RNA
to pinpoint where and when AGO5 restricts vertical transmission. We find
that AGO5 suppi viral ission through both male and female
parents, post-meiosis and pre-fertilization during host reproduction,
emphasizing its gamete-specific antiviral activity while excluding
involvement in the zygote or embryo. Collectively, our findings unveil the
first known antiviral mechanism icting RNA virus transmission from
parent to progeny through gametes, a significant advance that will
increase our toolkit in the of viral di
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