PGC-1 alpha gene modifies age of onset in HD

Researchers in Europe have identified a genetic modif@ge of onset that may point
the way to a potential treatment for Huntington's B

The age of onset of Huntington’s Disease is highlyadei ranging from infancy to old
age. The single most important influential variablnés CAG count which is negatively
corrected with the age of onset. The average ageset oha group of individuals with
40 CAG repeats is later than the average age of onsetgimup of individuals 45
repeats while the average onset of a group with 45 rejgdater for those with 50
repeats, as examples.

However, if we look at individuals, we see a wide ranigages of onset for each CAG
count and an individual's age of onset cannot be rel@ggicted from his or her CAG
count. Analysis of a large database of people with IHgtun's Disease in the Lake
Maracaibo area of Venezuela has lead researcheosittude that there are both
environmental and genetic modifiers of the disease bst of those factors have yet to
be identified.

Dr. Patrick Weydt and colleagues have found that certaiations in the gene that
codes for PGC-1 are associated with delayed onset digbase in people with the HD
gene. PGC-1 is a gene which regulates mitochondria @sgeand metabolism. In this
study, the onset of the disease was defined traditipaalithe onset of motor symptoms,
and CAG counts were controlled for. The researcloensd a variation which resulted in
a delay of 2.8 years and another which resulted in a déBy-4.0 years.

Previous research by Dr. Weydt, Dr. Albert
LaSpada, and other colleagues showed that t
PGC-1 alpha gene is downregulated in the
brains of Huntington’s patients. They were led
to look at the gene after discovering that the
R6/2 HD mice have a below normal body
temperature which continues to drop as the
disease progresses.

Dr. Albert LaSpada and Dr. Patrick Weydt with friend
& colleague, Dr. Kurt Fischbeck, at a recent conference
where the PCG-1 alpha research was presented.

"These mice have been around for at least a decadéd Bpada said. "They have been
the subjects of dozens, if not hundreds, of studies, bahadad checked one of their
most basic vital signs. When you do, you find thatniiee have a dramatic abnormality
in temperature--which is normally tightly regulated."

The brains of the mice correctly perceived that tieewere cold. When that happens,
the PGC-1 alpha gene should signal the mitochondriaetfe energy factories, to
generate heat rather than energy and raise body teomgerdtowever, the mice had



lower levels of expression of that gene this processali work properly. The
researchers then confirmed lowered levels of expresdi® CG-1 alpha in the brain
tissue of human HD patients.

Working independently, another team of researchers flassachusetts General and
New York University Medical School found that transdoptof PGC-1 is repressed by
the HD protein which leads to mitochondrial dysfunctidelivery of PGC-1 to
transgenic HD mice results is neuroprotective whilssing the HD mice with PGC-1
null mice results in more severe symptoms of Huntington’

The current study will need to be replicated and resear @ik need to determine the
precise mechanism by which the gene variations delsgto However, taken together,
the cumulative research suggests that the disregulatitie GC-1 alpha gene is an
important pathology in HD and a target for treatment.

Research into genetic modifiers on age of onset proingesrtant information.
Researchers have learned a lot about what goes wroimg lomain in Huntington’s
Disease as a result of genetically modified mouse medeth recapitulate key features
of human Huntington’s Disease. Many insights fromHiEemice have been confirmed
in HD patients and knowledge about the disease procesxiased. In addition,
researchers can now postpone onset and slow progresgi@nHD mice through drugs,
supplements, and genetic approaches.

The hope is that some percentage of the successfwentems in HD mouse models
will prove to be treatments for human patients. Gliraited resources, the most
promising preclinical interventions need to be givengaprity for clinical trials. When
a genetic modifier is discovered which delays onseteiitifies the function of this gene
as a high priority target for drug discovery and developsiene in a sense this
intervention is already known to be effective in people
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