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Research Interests

As a laboratory physiologist  and clinical neurologist ,  my goal is to speed the translation of basic brain science into better treatments,
cures,  and preventing interventions for epilepsy and related disorders that  affect  children and adults .  I  am focused on understanding
the mechanisms underlying the brain 's  fast  long-distance signal,  known as the action potential .  Action potentials carry signals from
our sensory organs to the brain,  from the brain to our muscles,  and within the brain 's  circuits  for thought,  emotion,  and memory.  The
key molecules for the action potential ,  called sodium and potassium channels,  are very central  to many issues in epilepsy. Sodium and
potassium channel genes are frequently involved when epilepsy in a family occurs due to single-gene mutation.  Sodium and
potassium channels are also targets of many of the known anti-epileptic drugs.  We helped to discover the role KCNQ potassium
channels play in the action potentials of brain and nerve. We are continuing to research how KCNQ channels balance sodium channels
and make action potentials and other signals stronger and more reliable.  In fact,  KCNQ channels seem to be a powerful,  natural
anti-seizure mechanism. We are studying novel anti-seizure drugs that  increase the opening of KCNQ channels.  Our research spans
from very basic studies at  the molecular level,  to in vivo work in animal models of seizures,  to human studies of hereditary disorders
and  drug  t rea tments .

Funding from The Jack Pribaz Foundation has enabled our lab to begin studies of KCNQ2 mutations found in patients with
neonatal-onset  epileptic  encephalopathy.  KCNQ2 encephalopathy is  a  recently-described syndrome of seizures and marked
developmental delay (for review, see Millichap and Cooper, 2012). We are working with families and treating pediatric neurologists to
assess the pathogenicity of KCNQ2 mutations newly uncovered through genetic tests,  and to develop novel early treatment approaches
for these patients.  Families and physicians are encouraged to contact  Dr.  Cooper with questions about these programs. 
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