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A close relative of Arabidopsis thaliana, Thellungiella parvula is adapted to a fundamentally 
different lifestyle compared to Arabdidopsis: the plant exemplifies species termed extremophiles.  T. 
parvula is extremely salt tolerant, and it is  drought and freezing tolerant, while it is equally adapted 
for life on resource-poor and degenerated soils.  

We have determined its genome sequence and stress-dependent transcriptome profiles with the 
objective of comparing how this plant differs in genome structure and expression characteristics from 
the model Arabidopsis, which does not exhibit any extremophile characters.  The genome of T. 
parvula in seven chromosomes is approximately 15% larger than the Arabidopsis genome – 138 Mb.  
Surprisingly little repeat DNA and fewer transposons compared to Arabidopsis are present.  The 
transcriptome, in terms of protein-coding as well as non-coding transcribed genes, has expanded by 
approximately 1,000 units.  Examples of genome structure, gene complement and gene expression, 
and some obvious differences between T. parvula and A. thaliana, will be discussed.  

Our results support the notion that, to a very large degree, all genes that determine the 
extremophile lifestyle are present in all plants.  A major distinction between the two species is the 
number of and type of gene duplications.  Susumo Ohno’s 1970 insightful monograph entitled 
“Evolution by Gene Duplication” is completely justified by our results.  This result is in contrast to 
the ”Gene Balance Hypothesis”  that argues for preferential retention of “dosage-sensitive genes”,  
whereas other gene duplicates are preferentially lost following a genome duplication event, such as it 
has happened three times in the Brassicaceae.  What characterizes one level of difference seems to be 
“copy number variation” (CNV) in terms of gene copy numbers as well as in gene expression strength.  
The second level of differences appears to pertain to protein domain structure and allelic 
micro-variation by which stress-essential proteins are distinguished from stress-sensitive species by 
minute alterations, but we have barely touched this aspect.  Considering crop breeding in the age of 
genomics, we point to the importance of selecting extremophile characters in crop species that could 
be present in or emerge from crosses with wild, stress-adapted species.  
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