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climate-tolerant plants to life
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The project

TOLERATE, Adaptation to climate change in the rhizosphere across the millennia,
is an EU funded project with 14 partners from 10 different countries and was
awarded a total budget of 3.9 million euros. It is funded under HORIZON
Research and Innovation Actions and granted by the European Research
Executive Agency.

TOLERATE will improve plant drought-tolerance via soil bio-augmentation with
rhizosphere soil bacteria engineered to produce drought-beneficial traits. We will
express ancient genes from past geological times that have already experienced
climate change and extreme heat and drought events. In parallel, we will also
explore their biotechnological potential for bioproducts with novel or enhanced
functionalities.

Starting from a unique collection of paleo-environmental samples (frozen Arctic
soils and sediments) and their corresponding ancient DNA (aDNA)
metagenomes, that stretch back up to a million years, we will retrieve information
on how rhizosphere biodiversity and functionality responded to climate changes
and extreme events. Preliminary metagenomic data from the collection suggests
itis a gold mine of aDNA that represents a timeline of adaptions to climate
change in the rhizosphere.
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Objectives

1. Investigate ancient Arctic soil and sediment samples to analyze
metagenomes spanning up to a million years.

2. ldentify genetic traits that have historically contributed to plant resilience
against climate variations.

3. Engineer rhizosphere bacteria to enhance contemporary plant tolerance
to environmental stresses.

4. Assess legal and regulatory frameworks to ensure the safe and
authorized use of engineered bacteria in agriculture and related

Impact and expected results

1. Development of biotechnological tools to improve crop resilience,
enabling agriculture to adapt to climate change.

2. Creation of engineered bacteria with potential applications in various
industries, including 3D printing, drug delivery, and industrial fluid
production.

3. Comprehensive understanding of the legal and regulatory landscape to
facilitate the responsible deployment of biotechnological innovations.



