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Starting from 1985, plant genetic engineering has become established as an essential
technique, both in basic science and for the development of new agricultural varieties. Plant
genetic engineers often use the soil bacterium Agrobacterium tumefaciens as a convenient
tool for gene transfer. Indeed, Agrobacterium has a unique and efficient capacity to transfer
a precise DNA fragment (T-DNA) into the nuclei of plant cells. This is based on a complex
molecular mechanism, originally used in bacterial conjugation. As a result of a long
evolutionary selection process, the T-DNA genes are expressed in plant cells, and lead to the
synthesis of new compounds, called “opines”, used by the bacterium for its growth. Additional
T-DNA genes amplify the opine-producing cells by inducing ectopic growth, visible as galls or
fast-growing “hairy roots”. Plant cells with stably integrated T-DNAs are “genetically
transformed”. Agrobacteria and their T-DNAs are highly diverse and have been around for
hundreds of millions of years. In 2019, we showed that up to 10% of flowering plant species
carry T-DNAs in their genomes, they are called natural genetically modified organisms, or
NGMOs. They probably result from spontaneous regeneration of “hairy roots” into fertile
plants in the course of evolution. Surprisingly, several nGMOs carry multipe T-DNAs, showing
they were re-transformed several times. Some of the T-DNA genes in nGMOs have been
shown to be active and produce opines. In my talk, | will present the latest data from this
emerging field, and discuss the possible role of Agrobacterium-induced transformation in
plant evolution.
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