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Throughout his scientific career, he has been interested in the structural basis of gene expression reg-
ulation. Recently, his laboratory studied the regulation of let-7 microRNA biogenesis by the RNA-bind-
ing protein Lin28 and proposed a model for the sequential binding of the Lin28 cold-shock and zinc 
knuckle domains to let-7 precursor RNA. A second protein active in translational gene expression con-
trol, Roquin-1, was shown to bind mRNA 3’UTR sequences via its conserved ROQUIN domain, mediat-
ing their degradation and down-regulation of genes in the immune system.  In transcriptional regula-
tion, two classical transcription factor families were structurally characterized. Here, recognition of 
DNA target sequences by Krueppel-like factor 4 (Klf4) on one side and the Grainyhead-like proteins 1 
and 2 (Grhl1,2) followed very different strategies. In both cases, the full landscape of transcription 
factor-binding sequences remained unexplored by biochemical and structural studies. To achieve a 
comprehensive description of DNA target recognition by some transcription factors is the Heinemann 
laboratory’s aim within this Research Unit. 
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