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The Challenge Of tI'eeS (from the perspective

of a molecular biologist)
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(Images: AJC1 - Arabidopsis, Rothamsted Research - wheat, Andrzej Barabasz — oak)



What tools do we need?

0 Genomic data for tree species (leads!)
O A method for reverse genetics

O Markers of Immune status

O Expression of transgenes

O Pathogen bioassays



What do tree genomes tell us?

Number of genes per orthogroup (trees)
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(image adapted from Plomion et al. (2018) Nature Plants



Number of genes per orthogroup (oak)

The Quercus robur genome
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How do you chase these leads?
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A method for reverse genetics

O Analysis of gene function often involves targeted
mutagenesis

O Stable transformation is difficult in tree species

0 Transient methods such as Virus-Induced Gene
Silencing (VIGS) are a fast, high-throughput
alternative

TRV2-Empty Vector TRV2-NbPDS

Silencing of the PDS gene induces photobleaching in the tobacco Nicotiana benthamiana

(Padmanabhan and Dinesh-Kumar, 2014, Scientific Protocols)



Markers of immune status

0 What markers are hallmarks of immune
activation?

O How do they differ between resistant and
susceptible individuals?
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(Smith and Heese, 2014, Plant Methods)
(Kettles et al., 2017, New Phytologist)



Expression of transgenes

O Viral and bacterial systems allow expression of

foreign proteins in plants

O Proteins can be of plant, animal or pathogen origin

Expression of Green Fluorescent Protein
(GFP) in the tobacco Nicotiana

benthamiana
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(Kettles et al., 2017, 2018 New Phytologist)



Glasshouse bioassays

Field
symptoms

Resistant
l Susceptible

Bioassay I

UNIVERSITY?OF COLLEGE OF LIFE

=7 ‘E':J.
g ‘@‘f_' AND ENVIRONMENTAL

BB BIRMINGHAM SCIENCES

Images: Forest Research, John Innes Centre, Denman et al. (2014), Saintenac et al. (2018)
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