Evolution of transcriptional regulation in primate brain

Abstract
We analyze transcriptional initiation at single-nucleotide resultion in 15 matched brain regions from human and macaque. Whereas most promoters show a remarkable conservation between human and macaque both in terms of expression level and their pattern of transcription initiation along the promoter, we also find extensive evidence of alternative promoter usage and the emergence of novel ncRNAs during evolution. Surprisingly, fine-tuning of expression levels of individual promoters does not seem to be a major contributor to transcriptome differences between human and macaque. Except for heavily duplicated transcription factors such as zinc fingers, we find that the amino acid sequence of the DNA binding domain of most transcription factors  tends to be conserved between human and macaque, suggesting that sequence changes in promoter regions drive the evolution of the transcriptional regulatory network. However, evolution of the relevant promoter sequences occurs primarily by their insertion and deletion due to retrotranspostion, rather than by substitutions at individual nucleotides in transcription factor binding sites. By correlating promoter expression patterns to the promoter region sequences, we predicted patterns of expression in other primate sequences, including Neanderthal, based on their genome sequence alone [hopefully we find something interesting there]. We found that transcriptional regulation was particularly conserved in [spinal cord? amygdala? some specific brain regions], while rapid evolution occured in [language specific genes?]. 



Transcriptional constrains seq evolution [Martin+Michiel talk] 
· Outline: [Michiel:] Network analysis across organisms & evolution of regulatory networks, in particular of developmental networks. Are there any subnetworks particularly conserved between organisms? What does this tell us about the functional importance and relevance of specific subnetworks? Do we see any recurring patterns in the network (Uri Alon-type feed-forward loops)? What are the conservation patterns and rates of divergence of transcription factors and specific regulatory relations? Do we see turnover of TFBSs, or do we see conservation of TFBSs in alignments? This can be applied specifically to brain, or more generally to all CAGE samples. TFBS prediction in Neanderthal compared to Homo sapiens would be really cool. 








Evolution gene expression in vertebrates Martin + Peter Heutink 
· Outline: Study the evolution of gene expression combining insights from each of the following: 
· Gene/transcript level changes in expression (and estimating it's constraint/diversification). 
· TSS/promoter turnover: orthologous genes using non-orthologous promoters, or changes in promoter-preference for one cell type between species. 
· Sequence evolution of core promoters and distant regulatory blocks correlated with changes in gene expression. 
· Focus of the paper on the well matched cells between ((Human, (Macaque?)),(Mouse, Rat),Dog),Chicken) for which we have hCAGE data. (Cell types: Hepatocytes, Aortic smooth muscle cells, mesenchymal stem cells). 
· Group members: Martin Taylor, Peter Heutink, Alison Meynert 
· Details: Evolution in gene expression. 
1. Interested in including in special issue: Y 
2. Appropriate journal for this article:(Nature Genetics / Genome Research / Genome Biology / PLoS Genetics) 
3. Estimated month of submission: Jan 2012 
Network analysis across organisms & evolution of regulatory networks, in particular of developmental networks. Are there any subnetworks particularly conserved between organisms? What does this tell us about the functional importance and relevance of specific subnetworks? Do we see any recurring patterns in the network (Uri Alon-type feed-forward loops)? What are the conservation patterns and rates of divergence of transcription factors and specific regulatory relations? Do we see turnover of TFBSs, or do we see conservation of TFBSs in alignments? This can be applied specifically to brain, or more generally to all CAGE samples. TFBS prediction in Neanderthal compared to Homo sapiens. [Michiel].
