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CA COST Action CA15223
Modifying plants to produce interfering RNA

Descriptions are provided by the Actions directly via e-COST.

Methods to exploit plant defence mechanisms or changing plant
metabolism by RNA silencing show great potential. Interfenng RNA can
be used to improve plant composition while enhancing levels of beneficial
nutrients, and to improve plant productivity by suppressing undesirable
traits and switching resources to more beneficial quality and yield
traits.Gene expression in pathogens and pests can be targeted and
plants madified to produce dsRNAs which trigger silencing and affect
essential physiclogical functions in past or disease-causing organisms.

Many of the modes of activity of the micro- and small interfering RNAs
(miRMAs, siRNAs) that mediate the silencing effect are not yet fully
understood and knowledge of systemic propagation, turnover, specificity
etc. of these molecules is limited.

This Action will define and coordinate the most important research tasks
for the development of these novel transgenic strategies across many EU
and nearby countries with inputs from cooperating researchers in
Associated countries in N and S America, Australasia etc..

Activities Include :

a) Evaluation of the efficacy of the RNA molecules for the induction of
disease and pest resistance and metabolic changes .

b) Examinaticn of the specificity of the selected miRNAs and siRNAs
and their impacts on both target and nen-target/off-target systems.

c) Developing specific nisk assessment and risk management guidelines
which relate specific effects of the miRNAs and siRMNAs on food, feed
and the environment.

d) Understanding the medes of transmission, uptake, systemic spread
and degradation of dsRNAs, mi- and siRNAs.

f) Determining the environmental and socio-economic impacts of
plantRMAI technology and products
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» Description
» Parties

F Management Commities

General Information®

Proposer of the Action:
Prof Bruno Mezzetti

Science officer of the Action:
Dr loanna STAVRIDOU

Administrative officer of the Action:
Mr Christophe PEETERS

Downloads™

Action Fact Sheet
Download AFS as RTE

Memorandum of Understanding
Download Mol as PODF
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IPLANTA ORGANIZATION

ADefine and promote the most ’
important research tasks for the

development of novel gene silencing
strategies in Plants

v
AFocus on RNAI technology;,
applications, biosafety, —
socioeconomic and communication
v

ARuns from 2016 to 2020.

AVlore then 200 experts are already
joining the network from 34 countries
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RNAI a natural mechanism

RNAIiInhibits gene expression in a
sequence-specific manner induced by double
strand RNA (dsRNA (s T "
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CROSS-KINGDOM RNAI

Evidence from laboratory studies of plants and thelr fungal pathogens Indicates that both parties can fing RNAs
back and forth Into the other's cells. Mants appear to use these molacules to resist infection, while fungal micobes
call upon RNA to enhance thesr spread. Both types of organisms achieve their desired outcomes through the same
molecular process: RNA Interference (RNAI, which disrupts gene expression by destroying target messenger RNAS.

[ 777 SiRNAI

- ..

PLANT CELL

@ e L
.;sf‘ v
R <

G
\ degrades No o

>

From pathogen to plants

mmmmuwwmumu (@
bdﬁmmhkmmh**ﬁ”
precursors whose sequances compiement those of plant mRNAs ). A "
slices up the small RNA pracursors to produce smail RNAs €, ﬂ-ﬁn‘
over to the plant cell via unknown means. . 7
INside the plant ~=s sha cmail DAsse wen incrmnssbnd smbe tha e

== iPlanta




@,

RNAL A NATURAL MOLECULA TO BE APPLIED IN PLANTS

A Direct delivery in the crop plant
(Host induced Gene Silencing HIGS*
Applications: a) Functional genomic studies,
b) improvement of important agronomic traits
A Delivery via spray-application
*Nowara et al. (2010) Plant Cell 22:3130

(Spray-Induced Gene Silencing, SIGy** **Koch et al. (2016) PloS Pathogens

Applications: Topical application to control pathogen and pests.
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In silico analysis of on-target effects
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Figure 2. Two Main Delivery Approaches for RNAi-Based Control of Pests and Diseases. RNAi-based control typically starts with designing the double-




INDUCING RNAI PLANT RESISTANCE BY INDUCING RNAI
PRODUCTION IN ROOTSTOCKS

Transgenic
rootstock

Hairpin derived

Introduce resistance to
diseases
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Susceptible scion
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== Protected fruits

Transgenic Prunus domestica cv. HoneySweet

RS

Advantages in the use of a silenced rootstock:

* The scion maintains its genetic inheritance.

* There is not gene flow because pollen and seed are not
genetically modified.
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Honeysweet transgenic
resistant plum

Apply RNAI only to rootstock
Transgenic plant
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SIGS Exogenousnduction

3) Application oisRNAon plant surface by spray.

viuses © ©

Viral gencme

Insect

Fungi

X

Contolfruit ripening

Plant Plant Cell

C Duan C Wangand H. Guo (2012 Applicationof RNA

A E D 5 t silencingto plantdiseaseesistanceSilence2012, 3:5.
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