Postdoctoral Opportunity in Amaranth Seed Development

Applications are invited for a Postdoctoral Researcher to join the laboratory of Dr. Enrico
Magnani at IJPB-INRAe Versailles, France. It is a full-time post for a period of 2 years.

The Group

The Magnani’s laboratory studies the process of cell elimination in the nucellus, the
sporophytic tissue responsible for female meiosis, which drove the evolution of the seed habit.
We use Arabidopsis and Amaranthus as models for the two most ancient angiosperm seed
architectures, endospermic and perispermic. Our group exploits an integrated
interdisciplinary approach that spans tissue three-dimensional reconstruction, cell-type-
specific transcriptomic profiling, gene network analyses and biochemistry. While we aim to
answer fundamental questions in biology, we also build on our findings to develop innovative
genetic material for amaranth breeding programs.

Project Context (Plant2Pro AmaGen)

Animal meat consumption is environmentally inefficient, destructive to wildlife habitat, linked
to increased risk of total, cardiovascular, and cancer mortality, and a large contributor to
climate change. As a possible counteractive measure, the US National Academy of Science and
FAO urged for the reintroduction of a number of neglected but economically promising plants,
the so-called alternative crops. Among them, interest in the pseudocereals amaranth has
recently re-surfaced due to its unique nutritional and agronomical traits that granted it the
title of ‘grain of the twenty-first century’. Amaranth has indeed a protein nutritional value
close to that of milk, the standard of nutritional excellence, and an outstanding ability to grow
in extremely harsh conditions where other crops cannot thrive. While the amaranth market is
poised to grow to USD 15.94 billion by 2030, the study of amaranth biology is still at its infancy
and lacks the molecular and genetic tools necessary for crop improvement. The project aims
at developing novel genetic material for the amaranth breeding programs by using a non-
transgenic approach that leverages on the first and only mutant library available today, which
we developed at IJPB. An innovative reverse-genetic approach will be tested to map all the
mutations in the coding regions of more than 2000 individual lines and create a database and
seed bank for predictive breeding efforts. Furthermore, lines carrying mutations in genes
known to affect seed tissue and nutrient portioning will be characterized to achieve the goal
of improving total protein content. The project will provide, for the first time, a genetic toolkit
for the selection of novel and economically interesting characters and the establishment of
amaranth as an alternative crop.

The role

The successful candidate will help to map the amaranth mutant library and will use it to
characterize the genetic and molecular mechanisms underlying tissue and nutrient
partitioning in Amaranth seeds. This project will encompass a range of approaches, including
genetic, genomic, imaging, and biochemical techniques.

Please send your CV and cover letter to Dr Enrico Magnani: enrico.magnani@inrae.fr
We look forward to receiving your application
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