Hairy root structure: Evaluation by image analysis
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Summary

Due to their stable and high productivity, hairy root cultures have been investigated for
several decades for their potential to produce valuable metabolites that are present in wild
type roots [1, 2]. Transformed roots are obtained by infection of susceptible plant species with
soil bacterium Agrobacterium rhizogenes [3]. This soil bacterium transfers a DNA segment
(T-DNA) from its large root-inducing (Ri) plasmid into the genome of the infected plant [4].
This carries a set of genes that encode enzymes, modifying hormonal balance of the plant
cells. As a consequence the formation of proliferating roots (called “hairy roots”) is induced at
the wounding sites.
Hairy root cultures represent an alternative to the culture in fields for the production of
secondary metabolites. Characterizing the structure (e.g., root thickness and surface area) of
the tangled hairy root and how they evolve is essential to understand growth phenomenon.
Image analysis offers then the possibility to follow and understand the kinetic of hairy root
growth and especially morphological changes. This method allows biomass quantification by
a non destructive manner at any desired moment of growth in batch culture [5].
The aim of the work presented herein was to monitor the growth kinetic and the
morphological structure of hairy root.
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