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Gene Regulation Helps Species Thrive in New Climates 

Gene expression is shaped by genetic and environmental effects, yet these two factors are 
rarely considered together in the context of adaptive evolution. Gene expression can be 
controlled by mutations near to the gene of interest (cis-) or by mutations in distant genes 
(trans-). In a recent paper in PNAS former MVZ Graduate Student Mallory Ballinger and 
colleagues dissected the cis- and trans-regulatory impact on gene expression associated with 
the adaptation of house mice to temperate and tropical climates. By rearing cold-adapted and 
warm-adapted mice in cold and warm conditions and studying gene expression, Ballinger and 
colleagues showed how both genetic and environmental effects on gene expression allow 
species to thrive in new environments. 
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Above: A. Variation in mean annual temperature across North and South America. Wild-derived 
inbred lines originate from upstate New York (43°N) and equatorial Brazil (3°S). B. Schematic 
depicting how cis- and trans-changes can be inferred with F1 hybrids, and how environmental 
differences may result in cis x temperature and trans x temperature effects. Blue and gold boxes 
represent cis-regulatory regions for NY and BZ, respectively. Wavy lines depict transcript levels of an 
allele. TF = transcription factor. 
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