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Transgenerational study of root microbiomes
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Plants interact with their root microbiome in multiple ways like releasing exudates 
that can promote or inhibit the growth of microorganisms. As a result, plants with 
the same genotype recruit similar communities1. However, the influence exerted by 
the plant is limited and not every interaction occurring in the roots is specific2. We 
hypothesize that  serial  passages in an experimental  evolution settings with the 
same host can reinforce plant-mediated selection of its root microbiome, making it 
the primary factor  shaping community  structure.  The selective constraint  of  the 
serial  passages is the plant-nutrient  limitation.  In this work,  we carried out root 
microbiome transplants,  using tomato (Solanum lycopersicum var.  Río  Grande) 
plants  in  a  hydroponic  system  with  a  slight  nutrient  deficiency  (75%).  Three 
independent plant microbiome lines were established using different soils as initial 
inoculants, using 16S rRNA gene sequencing  during two transplants spanning a 
total of three plant growth cycles. Uninoculated plants were used as a control in 
each cycle (generation), which were not subjected to microbiome transplantation. 
The initial  generation  of  plants  treated with  soil  inoculum showed similar  plant 
growth  compared  to  their  controls,  with  only  one  treatment  having  increased 
values.  After  the  first  transplant,  in  the  second  generation,  plants  across  all 
treatments grew less than their respective control. This pattern was also present in 
the third generation, suggesting that convergent response across generations may 
be  due  to  the  influence  exerted  by  the  plant  on  its  root  microbiome,  which 
increases  similarities  within  the  community  and  is  reflected  in  plant  growth. 
Community  structure  will  be  further  explored  using  the  16S  rRNA gene  and 
shotgun metagenomics, evaluating differentiation from the soils used as inoculum 
and  identifying  for  similarities  in  transplanted  microbiomes.  These  bacterial 
community similarities may include the enrichment of taxa associated with tomato, 
resulting from the continuous influence exerted by the plant.
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