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Plant mothers talk to their embryos via the hormone auxin

Scientists solve long-standing question about signal that regulates embryo development — Study in
Nature Plants

While pregnancy in humans and seed development in plants look very different, parallels exist — not
least that the embryo develops in close connection with the mother. In animals, a whole network of
signals from the mother is known to influence embryo development. In plants, it has been clear for a
while that maternal signals regulate embryo development. However, the signal itself was unknown —
until now. Plant scientists at the Institute of Science and Technology Austria (IST Austria), Central
European Institute of Technology (CEITEC) and the University of Freiburg have now found that a plant
hormone, called auxin, from the mother is one of the signals that pattern the plant embryo. Their study
is published today in Nature Plants.

“Plant scientists have been trying to figure out the nature of the signal between mother and embryo for
decades”, explains Jiri Friml, Professor at IST Austria and one of the corresponding authors. “We show
that the mother is the source of auxin which regulates early embryo development.” Auxin is a hormone
that plays many roles in the development of plants, and has been known to regulate embryo
development. By visualizing the biosynthesis of and the response to auxin, the researchers show that
the maternal tissue which surrounds the embryo in the seed starts to produce more auxin after
fertilization.

The authors then go on to show that this increased maternal auxin production is crucial for the embryo:
when auxin production is interrupted, the embryo does not develop correctly. And it is specifically
maternal auxin that plays this important role. When the researchers set up a cross between plants so
that the mother does not produce auxin but the embryo does, the same defects in embryo development
are seen — proving that auxin from the mother is the key developmental signal.

However, auxin is not the only maternal signal influencing the embryo, Friml explains: “When we stop
the supply of auxin from the mother to the embryo, the embryo grows abnormally, but it still manages
to develop somehow. This means that there must be another, auxin-independent, signal.” The paper is a
collaboration between Jiri Friml and his group, notably Helene S. Robert, a previous Post-doc of Friml
and now group leader at CEITEC in Brno, and the group of Thomas Laux at the University of Freiburg.

Original publication:

Helene S. Robert, et al. “Maternal auxin supply contributes to early embryo patterning in Arabidopsis”,
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Arabidopsis developing seed: Auxin (here visualized in green) is produced and accumulates in the
maternal tissue close to the young embryo. © Chulmin Park

IST Austria

The Institute of Science and Technology (IST Austria) is a PhD-granting research institution located in
Klosterneuburg, 18 km from the center of Vienna, Austria. Inaugurated in 2009, the Institute is
dedicated to basic research in the natural and mathematical sciences. IST Austria employs professors on
a tenure-track system, postdoctoral fellows, and doctoral students. While dedicated to the principle of
curiosity-driven research, the Institute owns the rights to all scientific discoveries and is committed to
promote their use. The first president of IST Austria is Thomas A. Henzinger, a leading computer scientist
and former professor at the University of California in Berkeley, USA, and the EPFL in Lausanne,
Switzerland. The graduate school of IST Austria offers fully-funded PhD positions to highly qualified
candidates with a bachelor’s or master’s degree in biology, neuroscience, mathematics, computer
science, physics, and related areas. www.ist.ac.at



