
I
t’s become a rite of spring in the
new millennium, dominating the
airwaves and lunchroom conversa-
tions this time of year. USA Today
has called it “a rare water-cooler

phenomenon.”1 What is it? American
Idol, the musical competition that gives
the television audience the opportunity
to vote for their favorite performer. It has
been the most-watched TV show in the
US for the past three years and one of the
country’s most successful exports, being
broadcast in 150 countries.1 It has
spawned copycat shows to select the next
top supermodels, fashion designers and
celebrity chefs. 

Most surprising to me is that the cul-
tural phenomenon has penetrated the
staid ranks of neurology. This year’s
American Academy of Neurology annual
meeting agenda featured “Neurology
Idol” as part of the opening party, giving
attendees the opportunity to demon-
strate their musical talents for “fun,
fame, and glory.” (Let’s hope none had to
endure the withering criticism typically
meted out by American Idol’s pitiless
judge Simon Cowell.)

Science also has its rituals of choosing
the next big star. I suppose this could
apply to individuals, but I was thinking
more about their discoveries. Like the
contestants on American Idol, some
research ideas seem destined for long,
productive careers while others turn out
to be mere flashes in the pan. Examples
of success stories include the amyloid
hypothesis and Apolipoprotein E as a
risk factor for sporadic Alzheimer’s dis-
ease. On the other hand, how many of
you are using tropicainamide eye drops
to help diagnose AD these days? Do you

remember when that seemed like it
might be the Next Big Thing? The jury is
still out on some other important heir
apparents for superstar status, like the
Alzheimer’s vaccine, even though both
MedLine and the NIH funding mecha-
nism (I think of them as the equivalent
of the celebrity judges on the TV show)
jumped on that bandwagon with consid-
erable enthusiasm. 

Some candidates without great star
power linger on in these contests, too.
The 2007 American Idol competition was
marked by the extraordinary persistence
of a young man named Sanjaya, whom
the judges marked as lacking the skills or
talent to be the winner. Despite the well-
substantiated and harshly-stated pro-
nouncements of the experts, the public
continued to support Sanjaya in the vot-
ing. Yes, dementia has its Sanjayas, too.
One of these is the lingering idea that
aluminum exposure causes AD. Despite
the pronouncements of many experts in
the field, who believe the evidence fails
to support a role for aluminum in the
pathogenesis of AD, the idea  continues
to live on as a viable candidate among
some segments of the population. 

Star Search
There’s a new star in the world of demen-
tia genetics over the last year named pro-
granulin. Progranulin is a growth factor
that mediates cellular motility, tissue
repair and tumorigenesis.2 In 2006 three
separate groups3-5 published nearly simul-
taneous reports that mutations in the
progranulin-encoding gene PRGN
caused frontotemporal dementia (FTD)
linked to chromosome 17 in what Dr.
Lewis Rowland called a three-way tie in

the “race to find the gene.”6

The progranulin story practically
exploded onto the scene in 2006, with
no fewer than 11 papers linking muta-
tions in PRGN to various clinical and
pathologic expressions of autosomal
dominant dementia with an FTD pat-
tern. There were 11 more original
research reports on progranulin and
FTD in the first four months of 2007.
Not one paper prior to July of 2006
addresses this association. Like the con-
testants on American Idol, practically no
one in the dementia world had ever
heard of progranulin prior to the big
splash last year.

So, what’s the story behind dementia’s
new sweetheart? Progranulin is a 593
amino acid glycoprotein with a repeating
12-cysteine sequence known as the gran-
ulin motif. This creates a unique tertiary
structure, unlike that found in any other
animal protein.2 It is encoded by a gene
on the short arm of chromosome 17,
which is expressed most prominently in
rapid-turnover tissues like epithelium
and bone marrow. It is scarce in most
slowly remodeling tissues like muscle and
connective tissue. Paradoxically, it is
expressed at relatively high levels in pre-
sumably post-mitotic cerebellar, hip-
pocampal and cerebral cortical neurons.7

Progranulin plays crucial role in
embryonic development, with mRNA
transcripts increasing as early as the 8-
cell stage of embryogenesis. In the CNS,
it plays a regulatory role in the early sex-
ual differentiation of the brain and is fre-
quently expressed in glioblastomas. Prior
to the recent discoveries related to FTD,
the human PRGN gene was not known
to be associated with any human disease.2

A Star is Born
A sudden burst of research has thrust a little-known genetic mutation into the spotlight. 
Will it live up to its early acclaim, or be a one-hit wonder?
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There are now more than 20 known
progranulin mutations associated with
FTD; all cause a loss of function of one
allele. This suggests that the growth fac-
tor function of progranulin, evident in
its role in wound healing and tumorige-
nesis, is necessary for the normal health
of the aging cerebral cortical neuron.
Unlike the outcomes associated with
mutations in tau protein in other herita-
ble forms of FTD, or the abnormalities
in amyloid precursor protein or its pro-
cessing enzymes in Alzheimer’s disease,
progranulin does not accumulate abnor-
mally in the brains of affected individu-
als with FTD. This is an important
observation, because it opens the door to
potential gene therapies. Restoring lost
function is an easier target for gene ther-
apeutic approaches than repairing the
gain of function mismetabolism of con-
stituent proteins associated with autoso-
mal dominant AD. 

Dancing with the Stars
Just like American Idol, the progranulin
story is beginning to generate spin-offs.
Certainly, FTD is an important and dev-
astating disease, but it represents a much
smaller public health burden than
Alzheimer’s disease. Beyond that, PRGN
mutations account for only a minority of
FTD cases. As a result, investigators are
beginning to examine potential roles for
progranulin in AD and other neurode-
generative illnesses. At the same Aca-
demy of Neurology meeting that
brought us “Neurology Idol” this year,
some of the first abstracts looking at pro-
granulin in amyotrophic lateral sclerosis
and AD appeared. The preliminary
reports suggest overexpression of pro-
granulin in at least some cases of these
other neurodegenerative diseases. The
new findings also open the door to even
more spin-off research on whether pro-
granulin expression is protective or
pathologic.

One spin-off research topic for pro-
granulin is the potential role for alter-

ations in the function of promoter genes
for PRGN, which may contribute to
some types of cancer.2 Progranulin acts to
stimulate cell division and proliferation,

which is great for wound healing, but
may be fatal for neurons. Professor Karl
Herrup and colleagues have proposed
that abnormal drive to reenter the cell-
division cycle, such as might be stimulat-
ed by overactivity of progranulin or sim-
ilar growth factors, can actually trigger
neuronal death with Alzheimer-type

pathology.8 Increased progranulin expres-
sion after brain injury, and epidemiolog-
ic links between brain injury and AD, are
similarly intriguing.2 That makes me
wonder if promoter-related or other gain
of function abnormalities of progranulin
in AD might be the next big star on the
stage, at least for a little while. 

Right now, the practical clinical
implications of progranulin research are
limited, much like the record sales of this
year’s American Idol contestants. But, just
as hope springs eternal for the performers
on the show, perhaps the growing knowl-
edge about progranulin will allow us to
sing a new song about the novel ap-
proaches to dementia therapeutics in a
few more years. PN
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