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Plant-organisms interactions
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adapted from Poveda et al. 2021 

2

mailto:joao.martins@uc.pt


14/07/2022

2

3

4



14/07/2022

3

Plant-organisms interactions

adapted from Tanner et al. 2022 
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Plant-organisms interactions

6



14/07/2022

4

Microbiome

The community of microorganisms that can usually be found living together in any given habitat.

Whipps et al. 1998

Microbiome
Mikrós
Small

Βíos
Life
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Microbiome

Berg et al. 2020 
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Microbiota/Microbiome

adapted from Berg et al. 2020 
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adapted from Shelake et al. 2019 
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Microbiome research

adapted from Berg et al. 2020 

Antoni van Leeuwenhoek
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Microbiome research

adapted from Berg et al. 2020 
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Who is there?

Cultura e isolamento
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Who is there?
Identificação morfológica
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Roots Twigs Leaves

Aureobasidium pullulans Aureobasidium pullulans Alternaria sp.

Phaelocephala fortini Botrytis cinerea Aureobasidium pullulans

Penicillium sp. Diaporthe viticola Cladosporium sp.

Thricoderma sp. Dicostroma fuscellum Diaporthe sp.

Thricoderma atroviride Epicoccum nigrum Pyrenopeziza sp.

Thricoderma asperellum Glomerela cingulata Hypoderma rubi

Umbelopsis sp. Pyronema sp. Lophodermium conigenum

Sordarya sp. Mycosphaerella aurantis

Mycosphaerella punctiformis

Mycosphaerella sp.

Phoma sp.

Saccothecium sp.

Who is there?
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Molecular tools

Ribotyping

Amplified ribosomal DNA restriction analysis (ARDRA)

Random amplified polymorphic DNA (RAPD)

Amplified fragment length polymorphism (AFLP)

Pulse field gel electrophoresis (PFGE)

Repetitive extragenic palindromic PCR (Rep-PCR)

Denaturing (D)/temperature (T) gradient gel electrophoresis (DGGE/TGGE)

Terminal (T)-restriction fragment length polymorphism (T-RFLP)

Microarrays

Real-time PCR

Multilocus sequence typing (MLST)

Whole-genome sequencing (WGS)
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Molecular tools

adapted from Ranjbar et al. 2014 
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Random amplified polymorphic DNA (RAPD)

adapted from Sharma et al. 2020 
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Denaturing gradient gel electrophoresis (DGGE)

adapted from Sharma et al. 2020 
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16S / 18S / ITS amplicon sequencing
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16S / 18S / ITS amplicon sequencing
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Databases

22



14/07/2022

12

Databases
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Databases

adapted from Hirt et al. 2020 
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16S / 18S / ITS amplicon sequencing

https://www.biobasic-asia.com/16s-18s-its-amplicon-sequencing/
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16S / 18S / ITS amplicon sequencing
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16S sequencing
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Real-time PCR

It is used to analyze the gene expression and comparative amount of DNA.

Absolute quantification (standard curve) or relative quantification (comparative threshold method).

adapted from Sharma et al. 2020 
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Factors affecting plant microbiota

https://mobile.twitter.com/kashtanlab
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Factors affecting plant microbiota

adapted from Hirt et al. 2020 
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What they can do?

adapted from Berg et al. 2020 
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Antagonism
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Control Pathogen Endophyte + PathoogenEndophyte

Antagonism (Plant + Endophyte + Pathogen)
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Enzimes
Amylase Cellulase Protease
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Ammonia production
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Phosphate solubilization
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IAA production
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Siderophore production
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Volatile compounds

Zingiberene

30% of the essential oils in ginger rhizomes.
Gives ginger its distinct flavoring. 

6-amil-α-pyrone

Characteristic coconut aroma. 
Produced biologically by Trichoderma species. 
Important for plant-fungi communication (elicitor)

α-curcumene

Common on Curcuma sp. (Zingiberaceae)

2-pentylfuran

Antifungal properties, produced by several fungi species
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Volatile compounds

Lee et al. 2016 
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What they can do?

adapted from Poudel et al. 2021 
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What are they doing?
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What are they doing?

Liu et al. 2020 
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Modulation of the plant microbiome
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Application of microbial consortia

Berendsen et al. 2018 

Arabidopsis thaliana - Hyaloperonospora arabidopsidis
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Application of microbial consortia
Nicotiana attenuata

Santhanam et al. 2015 
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Application of microbial consortia

Santhanam et al. 2015 
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Application of microbial consortia

Solanum lycopersicum

Berg et al. 2018 
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Application of microbial consortia

Potato-Associated Pseudomonas versus Phytophthora infestans

Vrieze et al. 2018 
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Ray et al. 2020 
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