
Maternal Effect on Gene Expression
in Arabidopsis

Elin Videvall1, Nina Sletvold2, Jenny Hagenblad2,3, Jon Ågren2, and Bengt Hansson1

 elin.videvall@biol.lu.se
1 Molecular Ecology and Evolution Lab, Department of Biology, Lund University, Sweden. 
2 Plant Ecology and Evolution, Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Sweden. 
3 IFM Biology, Linköping University, Sweden.

Acknowledgements: A. lyrata figure (Ya-Long Guo, Max Planck Institute for Developmental Biology), transcript illustration (Garber et al. Nature Methods 2011: 469-477).

Major Expression Differences Between Populations

Plants from two populations cluster into separate groups. A distance heatmap shows greater sample distances 
indicated by darker colour. A scatter plot shows several genes as significantly different between populations.
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The majority of genes 
significantly upregulat-
ed in the Swedish popu-
lation (blue symbols), are 
more highly expressed in 
the   hybrids with Swedish 
mother than in the hybrids 
with Norwegian mother.

Similarly, the hybrids with 
Norwegian mother have 
higher expression of the 
genes significantly upreg-
ulated in the Norwegian 
population (red symbols).

Hybrids have similar 
gene expression to their 
maternal population as 
almost all genes are non-                 
significantly different        
(grey symbols). 

Hybrids Display Strong Maternal Bias 
in Gene Expression

However, hybrids are 
very different to their pa-
ternal population with 
many genes significantly 
differentially expressed 
(green symbols).
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Summary
We used high-throughput RNA sequencing (Illumina, paired end x 100 
bp) to characterize transcriptome-wide gene expression and evaluate 
hybrid gene expression in the plant Arabidopsis lyrata. 

We found broad differential gene expression patterns between two en-
vironmentally different populations. We also found a very strong ma-
ternal effect on hybrid gene expression, where hybrids are more similar 
to their maternal population than their paternal population. 

In plants where seed dispersal is limited and the developing 
seedlings will experience similar environmental 
conditions as their mothers, maternal effects 
on gene expression can be beneficial since 
it may facilitate local adaptation.


