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Response: We thank Cohen et al. for their

analysis, which should become the standard
statement on coastal populations.

Peter M. Vitousek
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Genetics of Parkinson’s Disease

The identification by Mihael H. Polymero-
poulos et al. of an Ala53Thr alteration in
the a-synuclein gene in persons with auto-
somal dominant Parkinson’s disease (PD)
provides support for the genetic basis of PD
(Reports, 27 June, p. 2045). Because the
identical alteration was found among four
“unrelated” families [one Italian (Contursi)
and three Greek kindreds], Polymeropoulos
et al. suggest that this genetic alteration is
causative. This mutation nevertheless ap-
pears to be rare in familial PD, as others
have not detected linkage to 4q21-q23 in
sizable series of PD pedigrees, except for one
(family K), where it remains unclear whether
ot not family K is linked to 4q21-23 (1).
Assuming that the linkage of the Contursi
kindred to 4q21-q23 is valid, we are con-
cerned that this molecular alteration may
not be the disease-causing mutation, but rep-
resents a neutral variant in linkage disequi-
librium with a neighboring PD disease gene.

Factors including selection, admixture, fi-
nite population size, migration and muta-
tion, co-ancestry, genetic hitchhiking, and
growing population can affect linkage dis-
equilibrium (2). Contursi, in the Salerno
province, lies close to the port of Naples on
the west coast of Italy. Close contact be-

tween Greece and Italy has occurred through
the port of Naples for centuries. Thus, it is
possible that these four kindreds are distantly
related (co-ancestry) and that the Ala53Thr
alteration represents an a-synuclein poly-
morphism in allelic association with a neigh-
boring PD disease gene. Other neurological
disorders, such as idiopathic totsion dystonia
and Machado-Joseph disease, demonstrate
linkage disequilibrium between microsatel-
lite markers and the disease gene among
different national populations (3).

The mutated residue is not evolutionally
conserved, in contrast with adjacent resi-
dues, which are conserved between species.
The “mutant” human sequence has a threo-
nine at residue 53 like the wild-type rodent
sequence. Thus, the sequences are identical
in this domain of the protein. We know of
no precedent for a pathogenic mutation to
result in conversion of the human amino
acid sequence “back” to the rodent amino
acid sequence.

Notably, a-synuclein is found in Lewy
bodies, the pathological hallmark of PD (4).
However, -as many other proteins (for ex-
ample, neurofilament, and ubiquitin) are
present in Lewy bodies (4), the presence of
a-synuclein, although intriguing, does not
prove that a-synuclein is a candidate PD
disease gene. The report by Polymeropoulos
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et al. is a major step forward in PD research.

Even if a-synuclein is not the PD gene, the

Ala53Thr alteration provides further local-

ization of the PD disease gene that may lie
within one megabase of a-synuclein.

Timothy Lynch

Department of Neurology,

College of Physicians and Surgeons,

Columbia University,

New York, NY 10032, USA
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Response: Lynch et al. write that the muta-
tion in the a-synuclein gene that we de-
scribed in some families with PD may “not
be the disease-causing mutation,” but a
variant in linkage disequilibrium with the

disease allele. We have no evidence that
linkage disequilibrium is present in any of
the four families carrying the mutation. The
bias toward Mediterranean basin popula-
tions simply reflects the origin of our sam-
ple, and not necessarily a representation of
all samples. We know of no distant relation-
ships between the families carrying the mu-
tation, but it is possible that a founder effect
is present.

There is a precedent for the presence of
a human mutation as the normal allele in
the rodent: the ApoE4 allele, which has
been demonstrated to confer susceptibility
to Alzheimer’s disease; the identical ami-
no acid change is present in the rodent
(1). The mutation that we previously de-
scribed in the a-synuclein gene consti-
tutes genetic evidence for, and not proof
of, the role of this molecule in the patho-
genesis of PD. Recent data from our own
studies and those published by Spillantini
et al. (2) suggest that synuclein is an abun-
dant component of the Lewy body in
brains of patients with idiopathic PD. This
finding provides biological evidence that
the a-synuclein molecule is indeed a mo-
lecular player in PD. It seems therefore
possible that the mutation in the a-
synuclein gene is one of the molecular
mechanisms leading to the aggregation of
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this molecule in the Lewy body and thus
provides us with an important clue about
the generation of PD pathology.
Mihael H. Polymeropoulos
National Human Genome Research Institute,
National Institutes of Health,
Bethesda, MD 20892, USA
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Letters may be submitted by e-mail
(at science_letters@aaas.org), fax (202-
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1200 New York Avenue, NW, Washing-
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