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The Irish Potato Famine

• Major outbreak of the Potato Blight

• 1845 – 1849

• 12% of Irelands population starved

• Forced displacement of 2 million people

Modified from: Edwards & Williams, 1956



Phytophthora infestans

• Causual Agent of the Potato Blight

• Belongs to the Oomycetes

• Main Hosts: Potato and Tomato

• Originated in Mexico

• Favors cool and moist enviroments

Modified from www.unece.org, 7.12.19

www.knowmoregrowmore.com, 11.12.19



The Genome of P. infestans

• Genome size: 240 Mb

• Genes: 17,797 

• Repeats: 74%

• Big number of Transposons

• Gene-rich, conserved blocks
&
Gene-sparse, repeat-rich blocks

Modified from Haas et al., 2009



The Genome of P. infestans

Haas et al., 2009
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Pathogene effectors of P. infestans

• Located in gene-sparse, repeat-rich regions

• Rapidly evolving

• Apoplastic & cytoplastic effectors

• Highly diverse and modular

• Proliferation driven by Transposons

Modified from Kamoun, 2006



Pathogene effectors: CRNs

• 196 genes in P. infestans

• N-Terminal LFLAK domain

• Various C-Terminal effector domains

• Very common in Oomycetes

• Possible connection to necrotrophy

Haas et al., 2009



Plants vs. Pathogens: An Arms Race

• PAMP Triggered Immunity (PTI)

• Effector Triggered Immunity (ETI)

Taha Abd El Rahman , 2011



The two-speed genomes of filamentous 
pathogens

• Bipartite genome structure

- conservation of house-keeping genes

- fast modification of virulence genes

Convergence in unrelated
plant pathogenes!

Dong et al., 2015



Impact on crop production & 
possible countermeasures

• Problem:

- 6 billion $ in annual crop loss

• Solution?

- Decision Support Systems (DSS)

- GMOs

•
- Novel strategies?

www.teagasc.ie, 11.12.19

IPM 2.0



Summary

• Pathogenic Oomycetes are a major threat to global crop production

• Unrelated plant pathogenes show a similar genome structure

• House-keeping genes are kept in conserved, gene-rich blocks

• Virulence genes are often located in dynamic, repeat-rich regions

• Modulation and transposon-driven proliferation of effector motifs is essential for host 
specialisation and virulence
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Discussion

• What do you think are farming techniques which could possibly prevent
crop loss due to late blight?



Discussion

• Do you think different rules should be applied for cisgenic and transgenic
organisms in terms of food production?


