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Transcriptome comparisons across species contribute to understanding how genomic divergence 
through evolution has resulted in phenotypic differences. This understanding, however, is often 
confounded by the difficulty of identifying orthologous phenotypes. Here we have compared human and 
mouse transcriptional patterns during induced transdifferentiation of B cells into macrophages, which 
occurs according to nearly identical molecular mechanisms in the two species, but takes much longer in 
human than in mouse. We found that the longer transdifferentiation time in human results largely from 
delayed down-regulation of B cell specific genes. This delay is likely caused by key B cell transcription 
factors, and overall by the genes with the most divergent expression patterns between the two species, 
being less responsive to CEBPA regulation in human than in mouse. We traced back the deficient CEBPA 
response to nucleotide changes that, in human, have disrupted CEBPA binding motifs in the promoter 
region of these genes. We also found that, in general, the stronger the conservation of gene expression 
between human and mouse, the stronger the correlation between RNA and protein levels in human, but 
that this correlation is the strongest for the genes with the most conserved and most divergent patterns of 
expression: that is, in the genes which are the main responsible for the conserved and divergent features 
of transdifferentiation between human and mouse. This suggest that the genes that play more important 
roles in a conserved biological process may be selected through evolution to have more tightly associated 
RNA and protein levels. 
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