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wide range of AP and amyloid deposition
that occurs with age in both humans and
PDAPP mice, all PDAPP mice overproduce
human AP and, unlike humans, all mice
will eventually develop AP and amyloid
deposition in the brain. In quantitative
terms, this contrasts with what is observed
in the aging human brain. Whereas cortical
amyloid plaque burden in humans with pre-
clinical and clinical AD are similar to each
other and to that observed in the PDAPP
mice we studied with high AP burden,
studies have shown that most cognitively
normal elderly humans (~70% by age 75)
have either no or only very small amounts
of cortical AR deposition (3, 20). The latter
human group would be analogous to the
mice in our study with little to no AP
deposition (lowest quartile). This dichoto-
my in amyloid plaque burden observed in
the aging human brain suggests, therefore,
that measuring plasma A after administra-
tion of antibody to AP may be able to
clearly distinguish such individuals. Thus,
the use of a monoclonal antibody with char-
acteristics similar to m266 but developed
for humans may provide a means to devel-
op a facile diagnostic test to quantify amy-
loid burden in persons with pre-clinical
AD, as well as to assist in the differential
diagnosis of clinical AD. Such a test may
also have utility for monitoring the re-
sponse to anti-amyloid therapy.

The highly significant correlations be-
tween plasma AP and both brain AR and
amyloid burden strongly suggest that the
presence of m266 in the peripheral circula-
tion directly facilitated net AR efflux from
the brain, acting as a “peripheral sink.”
Further supporting this model is that sig-
nificant correlations were observed within
5 min after peripheral injection of m266.
By increasing AR efflux from brain, it ap-
pears that the presence of m266 in plasma
can also reveal quantitative differences in
brain AP deposition, presumably by facili-
tating efflux of soluble AR from brain.
Taken together, our data suggest that brain
AP clearance is a dynamic process and that
modifying this process may be useful in
both diagnosing and treating AD.
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Dynamics of Pleistocene
Population Extinctions in
Beringian Brown Bears

I. Barnes,"? P. Matheus,? B. Shapiro,? D. Jensen,?* A. Cooper?f

The climatic and environmental changes associated with the last glaciation
(90,000 to 10,000 years before the present; 90 to 10 ka B.P.) are an important
example of the effects of global climate change on biological diversity. These
effects were particularly marked in Beringia (northeastern Siberia, northwestern
North America, and the exposed Bering Strait) during the late Pleistocene. To
investigate the evolutionary impact of these events, we studied genetic change
in the brown bear, Ursus arctos, in eastern Beringia over the past 60,000 years
using DNA preserved in permafrost remains. A marked degree of genetic struc-
ture is observed in populations throughout this period despite local extinctions,
reinvasions, and potential interspecies competition with the short-faced bear,
Arctodus simus. The major phylogeographic changes occurred 35 to 21 ka B.P.,
before the glacial maximum, and little change is observed after this time. Late
Pleistocene histories of mammalian taxa may be more complex than those that
might be inferred from the fossil record or contemporary DNA sequences alone.

Throughout the late Pleistocene Beringia
formed a largely ice-free subcontinent connect-
ing the Old and New Worlds. This period saw a
number of major events including global climat-
ic change, the movement of humans into the
New World (~13 ka B.P.), and a large-scale
extinction of megafauna (~12 to 10 ka B.P.).
Preliminary studies of mammal bones preserved
in permafrost deposits have shown that genetic
information can be retrieved from material aged
more than 60 ka B.P., beyond the limit of radio-
carbon dating (/—4). To study genetic change in
large-mammal populations throughout this peri-
od, we examined 71 brown bears preserved in
east Beringian permafrost and cave deposits,
comprising all suitable specimens available in
museums. Brown bears were chosen because
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their extensive modern distribution in Europe,
Asia, and North America shows strong phylo-
geographic structuring (5—7), and they are
thought to have entered Eastern Beringia early
in the last (Wisconsinan) glaciation (8). In
North America, three genetically and geograph-
ically distinct clades of brown bears (2, 3, and 4)
are currently recognized (Figs. 1 and 2D) as well
as several subclades (3a, 3b, 2a), one of which
consists of the polar bear [U. maritimus, 2b (7)].
Studies suggest that much of this structure may
have resulted from expansions following glacial
population bottlenecks, and that late Pleistocene
populations were considerably more diverse ge-
netically (2).

DNA was obtained from cortical bone sam-
ples (~0.5 g) of 36 specimens by established
ancient-DNA techniques (9). Two sections of
the mitochondrial (mt) control region, 135 and
60 base pairs (bp), respectively, were amplified
by polymerase chain reaction (PCR). Primer
pairs were chosen to amplify short yet highly
variable regions of mtDNA, to maximize an-
cient-DNA recovery while allowing the detec-
tion of population turnover through time. The
phylogenetic relationships of brown bear clades
have been previously established with the use
of longer sequences (7). Stratigraphic control is
often lacking for permafrost bones, so radiocar-
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