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State of the art
• Bacteria-plant interactions span mutualistic to pathogenic, 

impacting plant growth.
• Certain bacteria enhance plant growth through growth-

promoting substances, nutrient uptake, and pathogen 
protection.1

• Phages, bacterial viruses, crucially influence bacterial 
dynamics.2,3

• Presence of phage-like genes in plant genomes suggests a 
potential link between phages and plants.

• Phage DNA incorporation into plant genomes raises questions 
about horizontal gene transfer and evolutionary implications.

Objectives

• Investigate phage-mediated gene transfer, its 
impact, and horizontal transfer in plant-
associated bacteria.

• Perform infection assays, metagenomic 
sequencing, gene expression analysis, and 
study DNA incorporation into plant genomes.

• Examine evolutionary advantages, functional 
implications on genetic and physiological 
levels, and monitor plant growth parameters 
and transcriptome changes using RNA-Seq.

Nanopore sequencing

PhD 1 – Investigating phage-mediated 
gene transfer in plant-associated bacteria

PhD 2 – Exploring Horizontal Gene Transfer: 
Interaction between Bacteria, Phages, and 

Plants
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Key findings from each stage contribute
to a better understanding of horizontal
gene transfer from phages to the plant-
associated bacterium DAIF1.

Challenge DAIF1 with 
metaviral sample

WWTP primary treatment

Exposing Stenotrophomonas
indicatrix DAIF1 to metaviral
samples. Uninfected bacteria
serve as control groups.

Post infection     0 h       1 h       2 h      3 h      4 h       5 h   …

Regularly sampling post-infection to track bacterial
growth and behavior changes caused by phage
infection.

Identification and 
comparison of the 
genetic content.

RNA-seq: reveals the potenHal impact of
phage DNA integraHon on gene
expression in DAIF1.

infected uninfected

infected DAIF1

uninfected DAIF1

metaviral sample

Complete inoculation of Azolla filiculoides and 
seed inoculation of Ranunculus cassubicifolius

Utilize metaviral samples,
uninfected, and infected DAIF1
for inoculation experiments.

Simulate gene transfer events
from bacteria and/or phages
to plants.

Nanopore sequencing: Uncovering of bacterial
and/or phage DNA incorporaHon into plant
genomes à horizontal gene transfer?

RNA-Seq: Plant molecular response à changes in
gene expression paNerns induced by phage
infecHon?
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Ensure consistent environmental
conditions.

Maintain uniformity in light
exposure, temperature, humidity,
and watering.

Monitor key parameters.
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