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ABSTRACT

FOXP2 is a transcriptional repressor involved imadepment of the human brain and is the first gene
product to be linked to the evolution of human sped-OXP2 belongs to the FOX superfamily of
proteins that share a common winged helix DNA mgdiomain — the forkhead domain. A divalent
cation (Md* or C&") has been identified bound to a group of highlgsssved residues in a number
of FOX forkhead domain crystal structures. This kvaims to investigate the role of the conserved
divalent cation binding site by studying both theisture and DNA-binding function of the FOXP2
forkhead domain when in the presence and abseneghef cation (M§or Cd&"). The presence of
the cations does not significantly alter the suitetof the apo-FOXP2 forkhead domain. However,
when in the presence of a cognate oligonucleodgience, differences are observed upon addition
of divalent cation. These differences occur bottthie structure and in the thermodynamic DNA
binding signature of the FOXP2 forkhead domain. Tiheorporation of molecular dynamics
simulations together with the experimental datasigies us with sufficient insight so as to propose a
possible role for divalent cations in the regulatad DNA binding to FOX transcription factors.
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