P. Michael Conn
In work conducted over the last 15 years, Conn
and his team have identified an underlying
biological principle that has dramatically
changed scientists' understanding of cellular
mutations that result in human disease. He has
demonstrated that it is possible to manipulate
and redirect the routing of non-functional
receptors, ion channels and enzymes thereby
curing disease:
http://en.wikipedia.org/wiki/pharmacoperone
It is becoming well-recognized that mutations of receptors, enzymes and ion channels
frequently result in protein misfolding and subsequent retention by the cell's quality
control system. Misfolding can result in protein molecules that retain intrinsic function
yet become misrouted within the cell and, for reasons of mis-location only, cease to
function normally and result in disease. This contrasts with the prior presumption that
mutational inactivation always reflects loss of intrinsic function (i.e., a receptor that
either fails to recognize ligand or does not couple productively to its effector).
Recognition of this alternate concept immediately presents the therapeutic opportunity
to correct misrouting and rescue mutants, thereby restoring function and, potentially,
curing disease.
Pharmacoperones are small molecules that enter cells, bind specifically to misfolded
mutant proteins, correct their folding, and allow them to escape retention by the cellular
quality control system. They then route to the plasma membrane (or other site) where
they can function normally. The biochemical mechanism of action has been identified
and an in vivo proof-of-principle has been accomplished.
In principle, the pharmacoperone rescue approach might apply to a range of human
diseases that result from misfolding - among these: cystic fibrosis, hypogonadotropic
hypogonadism, nephrogenic diabetes insipidus, retinitis pigmentosa,
hypercholesterolemia, cataracts, and neurodegenerative diseases (Huntington's,
Alzheimer's, Parkinson's). In the case of particular proteins, this approach has
succeeded with a striking number of different mutants, supporting our view that
pharmacoperones will become powerful ammunition in our therapeutic arsenal.
This lab has provided an in vivo proof of principle and developed high throughput
screening assays for pharmacoperone drugs. For recent publications:
PUBMED Link:
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=pubmed&term=conn%20pm[Author%
20Name]
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