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Research Interests

Our lab seeks to determine the three dimensional structure of proteins that have
important functions in the brain, by using x-ray crystallography. Our studies are
augmented with biochemical and biophysical studies, as well as site-directed
mutagenesis.

We are currently studying neuron:neuron adhesion molecules called neurexins and a
transcription factor called DeltaFosB:

Neurexins are cell-surface proteins found exclusively in the brain and are play a role
in synapse organization and adhesion. LNS/LG domains in neurexins undergo
extensive alternative splicing at the mRNA level, to produce protein isoforms that
bind different protein partners. The splice sites map close to each other in the protein,
in loops located at one end of the module, likely forming part of a binding surface.
We plan to solve structures of neurexin LNS/LG domains with their naturally
occurring splice inserts. We will discover through these structures if the splice inserts
are accommodated in loops, replace existing b-strands or insert new secondary
structure elements. These structures should reveal not only how alternative splicing
affects the LNS/LG protein fold, but also tell us how the recognition of binding
partners and neuron adhesive properties are modulated.

DeltaFosB is a transcription factor whose levels are dramatically increased in the
brain of laboratory animals, following chronic administration of electroconvulsive
seizures, certain anti-depressants, anti-psychotics and drugs of abuse. On a molecular
level, the induced DeltaFosB appears to have undergone modification(s) making it
more stable, so that it persists in the brain for a relatively long period of time (weeks



to months!). The fact that DeltaFosB is stable for so long makes it unique and
potentially important. Modification of DeltaFosB may affect its ability to turn genes
on or off, in turn producing long-term changes to the brain, for example through
regulation of synaptic plasticity. We are currently characterizing DeltaFosB
biochemically, biophysically and structurally.
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