
 

Research on environmental history: 330-year-
old poplar tree tells of its life

November 18 2020

  
 

1/6



 

  

2/6



 

Using trees as a model, researchers of the TUM and of the University of
Georgia, USA, have shown for the first time that epimutations accumulate
continuously throughout plant development and that this information can be used
as a molecular clock to estimate the age of a tree. Credit: Robert Schmitz

Similar to genetic mutations, epigenetic changes, i.e. gene modifications
that do not occur on the primary DNA sequence, sometimes arise
accidentally in plants and can be transmitted across generations. Using
trees as a model, researchers have now shown for the first time that these
so-called epimutations accumulate continuously throughout plant
development, and that they can be employed as a molecular clock to
estimate the age of a tree.

Epigenetic marks do not change the DNA sequence but can affect the
activity of genes. "Although in animals, including humans, these marks
are believed to be completely reset in gametes, in plants, they can be
stably inherited for many generations," says Frank Johannes, Professor
of Population Epigenetics and Epigenomics at the Technical University
of Munich (TUM), whose research team has been trying to understand
how epimutations arise in plant genomes, how stable they are across
generations, and whether they can affect important plant characteristics.

Trees are natural epimutation accumulation systems

"Given their extraordinary longevity, trees act as natural epimutation
accumulation systems, and therefore offer unique insights into
epigenetic processes over long time-scales," says Professor Johannes.
Together with co-senior author Professor Robert J. Schmitz (University
of Georgia, USA), who is also a Hans Fisher Fellow at the TUM-IAS, he
recently published two companion papers on this topic.
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In their studies, the team focused on a 330 year-old poplar tree. By
comparing DNA methylation (an important epigenetic mark) of leaves
from different branches of the tree, they were able to show that
epimutations accumulate continuously as a function of the tree's age.
The researchers found that the further apart two leaves are from each
other, in terms of developmental time, the more dissimilar their DNA
methylation patterns are. From this, the researchers were able to
conclude that the rate of somatic epimutations is about 10,000 times
higher than the genetic mutation rate in this same tree.

  
 

  

Researchers want to correlate data of the environmental history of trees with
their epigenetic work to offer a window into the past which can help to
understand how trees have dealt with specific environmental challenges such as
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droughts and temperature fluctuations. Credit: Michele Serra/TUM

An epigenetic aging clock in trees?

This discovery led to the intriguing insight that epimutations can serve as
a kind of molecular clock to determine the age of a tree. "Only some
branches had been dated by counting tree rings, but unfortunately not the
main stem. We really needed this information for our analysis, so we
decided to treat the total age of the tree as an unknown parameter and let
the DNA methylation data of the leaves tell us how old the tree is. This
gave an estimate of about 330 years," says Professor Johannes.

The estimate later turned out to be consistent with diameter-based dating
of the main stem and with other information on the life history of this
particular tree. "This was the first indication that there is something like
an epigenetic clock in trees."

A window into the past

The team around Prof. Johannes is now pursuing the question whether 
environmental changes that trees experience over their long life-times
leave epigenetic signatures that can be read and interpreted to learn
something about their past.

"Our goal is to integrate historical environmental data with our
epigenetic work. We think this may offer a window into the past which
can help us to understand how trees have dealt with specific
environmental challenges such as droughts and temperature fluctuations.
This type of information may be useful when considering the future,
particularly in light of global climate change."

5/6
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  More information: Brigitte T. Hofmeister et al, A genome assembly
and the somatic genetic and epigenetic mutation rate in a wild long-lived
perennial Populus trichocarpa, Genome Biology (2020). DOI:
10.1186/s13059-020-02162-5 

Yadollah Shahryary et al. AlphaBeta: computational inference of
epimutation rates and spectra from high-throughput DNA methylation
data in plants, Genome Biology (2020). DOI:
10.1186/s13059-020-02161-6

Provided by Technical University Munich

Citation: Research on environmental history: 330-year-old poplar tree tells of its life (2020,
November 18) retrieved 26 April 2024 from https://phys.org/news/2020-11-environmental-
history-year-old-poplar-tree.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

6/6

http://dx.doi.org/10.1186/s13059-020-02162-5
http://dx.doi.org/10.1186/s13059-020-02162-5
http://dx.doi.org/10.1186/s13059-020-02161-6
http://dx.doi.org/10.1186/s13059-020-02161-6
https://phys.org/news/2020-11-environmental-history-year-old-poplar-tree.html
https://phys.org/news/2020-11-environmental-history-year-old-poplar-tree.html
http://www.tcpdf.org

