N

N

Virus-Induced Gene Silencing: Hush Genes to Make
Them Talk
Vincent Courdavault, Sébastien Besseau, Audrey Oudin, Nicolas Papon,

Sarah Ellen O’connor

» To cite this version:

Vincent Courdavault, Sébastien Besseau, Audrey Oudin, Nicolas Papon, Sarah Ellen O’connor. Virus-
Induced Gene Silencing: Hush Genes to Make Them Talk. Trends in Plant Science, 2020, 25 (7),
pp.714-715. 10.1016/j.tplants.2020.02.013 . hal-02866622

HAL Id: hal-02866622
https://univ-angers.hal.science/hal-02866622

Submitted on 22 Aug 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License


https://univ-angers.hal.science/hal-02866622
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr

Version of Record: https://www.sciencedirect.com/science/article/pii/S1360138520300625

Manuscript_2bfac8fcf39616a97741f5t7af2¢3c05
Trends in Plant Science

Virus-induced gene silencing: hush genes to make them talk

Vincent Courdavault!.”, Sébastien Besseau', Audrey Oudin?, Nicolas Papon2, Sarah Ellen O'Connor3.

1Biomolécules et Biotechnologies Végétales, BBV, EA2106, Université de Tours, Tours, France
2Groupe d'Etude des Interactions Hote-Pathogéne, GEIHP, EA3142, Université d’Angers, SFR 4208 ICAT, Angers, France

3Department of Natural Product Biosynthesis, Max Planck Institute for Chemical Ecology, Jena, Germany

3. PARTICLE ASSEMBLY /

dsRNA

ﬁ OO AT
Recombinant ( %
r virus 5. GENE \E Dicer
A/ SILENCING SIRNA

RERESLERLERILLLLL

LU ey

Tt viral

GOl transcription

aeokmD
G=okmD

f“// ’
1. CLONING OF THE GOl

K/—%S Viral genome ( col Ll [ Go |

2. INOCULATION —{35s| Viral genome - T —

RERERLERTERELLLLLS
— L

(JJJJ, RdRp ?
Gol
Risc ' mRrNA
T K | cleavage £
e\ /

-

6.
ANALYSIS

4. VIRUS
PROPAGATION

Virus-induced gene silencing (VIGS) silences a gene of interest (GOI) by
exploiting plant defense mechanisms against RNA viruses. A GOI fragment is
cloned into a construct containing viral genome sequence [1] and then inoculated

into plants [2],

where viral particles are produced [3].

Through cell-to-cell

movement using plasmodesmata and systemic progression via the phloem [4],
viruses infect newly developing leaves and replicate. This involves the formation
of dsRNA that is cleaved by plant DICER to release siRNA. siRNA are loaded in
the multiprotein complex RISC and their antisense strand screen RNA in cells.
Hybridization of this complex results in a specific RNA degradation (or translation
repression) of viral RNA and endogenous GOl transcripts causing its silencing.
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After 3-6 weeks, gene silencing efficiency is analysed by monitoring GOI
expression in new aerial parts of silenced plants and plants transformed with
empty vector. Gene function can be investigated by comparative studies in similar

organs from both types of plants.
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Advantages

(i) One of the easiest, cost-
effective and most efficient ways to
study gene function in planta. Allows
a reliable silencing of genes (up to
90%) in a short time period
(routinely 2-3 weeks post-
inoculation).

(i) Wide range of procedures of
virus/viral genome inoculation (e.g.
agroinfiltration, agrodrench, leaf
rubbing, biolistic).

(iii) Robust and straightforward
protocols reported for model and
non-model plants.

(iv) Allows study of essential genes
that cannot be knocked out.

(v) Large-scale VIGS experiments
for EST library screening is possible.

(vi) Comparison of gene function
between different species with same
constructs.

(vii) May lead to DNA methylation
and heritable transcriptional gene
silencing

Challenges

(i) Identification of a suitable virus
and inoculation method in non-
model plants: virus host specificity
requires tool development

(i) Low level and/or non-uniform
gene silencing can result in reduced
phenotypic and /or metabolic
alterations. Lack of observable
phenotype can also result from
functional redundancies between
gene family members.

(iii) Symptoms caused by virus
propagation may mask phenotypic
variations due to gene silencing.

(iv) Gene silencing is mainly
transient and does not allow long
time-course studies
(v) Difficulties in specific silencing
of individual isoforms encoded by
large gene family members.

(vi) Metabolic rerouting of
biosynthetic intermediates impedes
identification of the reaction
catalyzed by products of silenced
genes.
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