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protease opens up to allow the products to
escape. The findings of Shen ef al." suggest that
this final enzyme-opening step limits the rate
of the overall reaction, so that mutations that
facilitate this opening process activate IDE.
Shen and colleagues’ results' excitingly
suggest that drug molecules might also be
able to activate IDE by mimicking the latch-
disrupting mutations. Of course, designing
amolecule that targets the latch system may
prove challenging. On the other hand, the new
structures of IDE will undoubtedly facilitate
the development of inhibitors targeting IDE’s
active site. The potential use of IDE inhibi-
tors for the treatment of diabetes should not
be dismissed out of hand, because transient
pharmacological inhibition of IDE might yield
different results from the life-long, pan-cellular
defects present in the genetically altered rodent
models discussed above. Moreover, any risk of
exacerbating Alzheimer’s disease (by elevating
amyloid-p-protein levels) might be avoided by
using compounds that do not cross into the
brain. Whether inhibition or activation of IDE
is ultimately prescribed, Shen and colleagues’
crystal structures herald the dawn of a rational,
structure-based approach to the pharmacology
of this ubiquitous protease. ]
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Andromeda's troubled past

It would have been quite a collision.
Around 210 million years ago, galaxy
M31 — better known as Andromeda
— and its smaller neighbour M32
met almost head-on, leaving the
battered structure of M31seen
today. This striking proposal is
made by D. L. Block et al. on page
832 of thisissue (Nature 443,
832-834;2006).

The story is summed up by the
two snapshots, each roughly

of today.
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120,000 light years across,
included here. They show the
results of Block and colleagues'
numerical simulations, with (top)
a serene M31some 35 million
years before the collision, and
(below) the dishevelled M31

The simulations offer telling
support for the authors' scheme
of events, which hinges on two
dust rings in the galaxy's disk
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Return of the last Neanderthal

Eric Delson and Katerina Harvati

New finds from Gibraltar date Mousterian tools to as recently as 28,000
years ago. By inference, their Neanderthal makers survived in southern
Iberia long after all other well-dated occurrences of the species.

The last Neanderthals were participants in
one of the most dramatic events in the story
of human evolution. At a time of increasing
climatic instability and environmental deterio-
ration, they would have had to have survived in
ever-smaller groups, confined to less environ-
mentally hostile refugia on the coast of the
Mediterranean, and competing for access to
resources with modern humans pressing on
their territory.

These conditions are widely thought to have
led to the Neanderthals’ extinction within a
relatively short time after the colonization of
Europe by modern humans'. But in a paper’
on page 850 of this issue, Finlayson et al. revise
that model considerably*. They produce dat-
ing results from Gorham’s Cave, Gibraltar, that
might indicate that a group of Neanderthals
survived extinction in this part of southern
Iberia until at least 28,000 years ago — thou-
sands of years after anatomically modern
humans had firmly established themselves as
the inheritors of the European continent.

Neanderthals inhabited western Eurasia
from a time in the Middle Pleistocene between
500,000 and 160,000 years ago (depending on
the definition of the earliest members of the
Neanderthal group™) until approximately
30,000 years ago (Fig. 1). They were charac-
terized by a suite of specialized morphological
features, many of them unique to the group,
that together make them highly distinct from
modern humans. Their skeletal remains are
often found associated with ‘Mousterian’
stone tools, named after the Le Moustier site

*This article and the paper concerned” were published online
on 13 September 2006.
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(see Fig. Ton page 832). One, at a
radius of about 33,000 light years, is
well known; the other, much closer
in, was identified only recently with
NASA's Spitzer Space Telescope.
The two rings emerge from the

in France. In Europe — but not in northwest
Africa or southwest Asia — such tools are
exclusively found with Neanderthals, and are
presumed to have been made by them.

Neanderthal remains discovered from times
near the end of their existence are sometimes
found with tool assemblages resembling those
produced by early modern humans. This is
possibly a result of acculturation or imitation
of modern human technology’. Although there
is still some discussion over the Neanderthals’
taxonomic status and their relationship to
modern humans, it is now widely recognized
that they represent a distinct, Eurasian evolu-
tionary lineage. They shared a common ances-
tor with modern humans in the early Middle
Pleistocene or before™®’, but became isolated
thereafter from the rest of the Old World.
Glacial climatic conditions are considered at
least in part responsible for this isolation and
for the evolution of some distinctive features of
Neanderthal morphology, especially their short
limbs and heavy trunks. These are similar to,
but more extreme than, features of cold-adapted
modern populations such as the Inuit™’.

The interaction between Neanderthals and
modern humans after the arrival of the latter in
Europe around 40,000 years ago is among the
most interesting topics in European palaeoan-
thropology. Did they meet? Did they compete?
If so, in what ways? Did they interbreed? If they
did, did the Neanderthals become assimilated
into the modern-human gene pool, or was
theirs a union without issue*?

Until recently, the interval of coexistence of
the two groups in Europe was thought to be as
long as 8,000 to 10,000 years. Although it has

simulations — precise in both
position and orientation — as
a consequence of a head-on
galaxy-galaxy impact, with
M32 being the likely culprit.
Tim Lincoln
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been suggested that modern humans arrived
in most areas after Neanderthals had already
become locally extinct®, most researchers found
it difficult to imagine that the two groups never
interacted during those millennia. The most
recent review of the dating evidence', however,
has proposed that the duration of coexistence
was much shorter than thought, and limited to
as little as 2,000 years in some places.

Such a short interval points to a relatively
fast Neanderthal extinction and a competitive
edge for modern humans. That edge came per-
haps from cultural practices such as improved
clothing and more effective social networks,
as documented by finds of personal orna-
mentation™'’. The short time span also limits
the scope for interaction, whether cultural or
genetic, between the two groups. This view is
consistent both with genetic evidence pointing
to very little, if any, Neanderthal contribution
to the modern-human gene pool, and with the
paucity of potential hybrid skeletal remains.

Finlayson and colleagues’ evidence’ adds yet
another dimension to the story of coexistence.
It indicates that at least one group of Neander-
thals in Gibraltar was able to survive the deteri-
orating climate and competition from modern
humans, while continuing to use Mousterian
(Middle Palaeolithic) technology, until 28,000,
and possibly 24,000, years ago. Such a late
survival would reinforce the importance of
southern Iberia as a refuge area at a time when
modern humans were expanding and diversi-
fying culturally across mid-latitude Europe.

Finlayson et al. are rightly cautious in their
treatment of their very late dates for the last
Mousterian occupation at Gibraltar. Their dat-
ing sequence (their Fig. 1 on page 851 and Table
1 on page 852) shows several cases where sam-
pleslower down in their dig have produced ages
that are younger than those above them. This
violates the basic rule of stratigraphic superpo-
sition, that younger layers overlie older ones.
The authors state that such reversals are due to
the reuse and cleaning of what is assumed to
have been the hearth area, suggesting that dates
within the main part of the hearth (which has
24,000 above 26,000 above 30,000 years ago)
are more trustworthy than areas alongside it.
But there are just too many instances of dates
younger than 28,000 years that are out of order,
implying that these dates might not be reliable.
More extensive sampling of the in situ hearth
and surroundings might resolve this issue.

If the evidence for Neanderthal survival until
24,000 years ago were to hold water, it might
also put other findings in a new light, in par-
ticular the Lagar Velho child. This purported
Neanderthal-modern hybrid was found in
Portugal with Upper Palaeolithic artefacts, and
dated"" to 24,500 years ago. Until now, one of the
main objections to the acceptance of this find
as a possible hybrid — aside from its juvenile
morphology, which makes it difficult to draw
conclusions about the adult form — has been its
chronology. The specimen dates to several mil-
lennia after the Neanderthals were thought to
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Figure 1| Principal late Neanderthal/Mousterian sites across western Eurasia. Finlayson and
colleagues’ find’ of Mousterian tools in Gorham’s Cave, Gibraltar, might be the most recent indication
of Neanderthal settlement yet. Zafarraya (Spain) and Figueira Brava (Portugal) have yielded southern
Iberian putative late Neanderthal fossils, whereas St. Césaire and Arcy-sur-Cure (both France) are slightly
older (between 35,000 and 30,000 years old). Also indicated are Le Moustier, the eponymous site for

the Mousterian tool industry, and Feldhofer, the site of the initial Neander Valley find of 1856. Vindija
(Croatia) and Mezmaiskaya (Russia) are noted by Finlayson et al.>as having recently been redated to older
than 30,000 years ago. Subalyuk (Hungary), Guattari (Italy), Amud (Israel) and Shanidar (Iraq), as well
as Feldhofer and Le Moustier, are older than 35,000 years, but they give an indication of the geographical
range of the last glacial Neanderthal finds; sites farther east, such as Teshik-Tash (Uzbekistan; not shown),

have recently been the subject of questions as to the identity of the fossils recovered.

have disappeared, and was therefore much too
recent to be a hybrid". This criticism would no
longer hold if Finlayson and colleagues™ young-
est dates could be accepted; for the moment, the
consensus is that they cannot.

When considering Finlayson and col-
leagues’ find, it is also important to point out
that evidence of Mousterian tools does not in
itself indicate that their makers were Neander-
thals; this is merely a reasonable assumption.
Recovering human fossils from the site would
resolve the uncertainty, and possibly shed light
on the morphology of late Neanderthals. Until
then, we can only be certain that Mousterian
toolmakers occupied Gorham’s Cave as late as
28,000 years ago. The interval between 28,000
and 24,000 years ago, and the toolmakers’ iden-
tity, remain in question. Finally, the authors
correctly dismiss now discredited late Nean-
derthal dates from central and eastern Europe,
but they may have too quickly rejected some
from southern Iberia" that could complement
their own evidence for regional refugia.

The late survival of an archaic hominin is
not completely unexpected, given the spec-
tacular find of the even later Homo floresiensis
in Indonesia'“. However, as exciting as the new
Gibraltar dates might be, this is not the first
claim of the discovery of the last Neanderthal .
Finlayson and colleagues’ date of 28,000 years
ago is later than any other well-documented
supposed Neanderthal occurrence, proving the
importance of this long-term project. Gorham’s
Cave might well pinpoint the newly extended
end of a long lineage of human occupation in
Europe. But time will tell. [ ]
Eric Delson is in the Department of Anthropology,

©2006 Nature Publishing Group

Lehman College, Bronx, New York 10468, USA,
and at the American Museum of Natural History,
New York.

e-mail: eric.delson@lehman.cuny.edu

Katerina Harvati is in the Department of Human
Evolution, Max-Planck Institute for Evolutionary
Anthropology, Deutscher Platz 6, D-04103
Leipzig, Germany.

e-mail: harvati@eva.mpg.de

1. Mellars, P. Nature 439, 931-935 (2006).

2. Finlayson, C.etal. Nature 443, 850-853 (2006).

3. Delson, E. &Baab, K. in McGraw-Hill Encyclopedia of Science
and Technology Vol. 7, 464-478 (in the press ).

4. Harvati, K. &Harrison, T. (eds) Neanderthals Revisited: New
Approaches and Perspectives (Springer, Dordrecht, in the
press).

5. Harrold, F. B.in The Human Revolution: Behavioural and
Biological Perspectives on the Origins of Modern Humans (eds
Mellars, P. & Stringer, C.) 677-713 (Princeton Univ. Press,
1989).

6. Arsuaga, J. L., Martinez, I, Gracia, A. & Lorenzo, C.

J. Hum. Evol. 33, 219-281(1997).

7. Harvati, K., Frost, S. R. & McNulty, K. P. Proc. Natl Acad. Sci.
USA101,1147-1152 (2004).

8. Finlayson, C. Neanderthals and Modern Humans
(Cambridge Univ. Press, 2004).

9. Aiello, L. C. & Wheeler. P. in Neanderthals and Modern
Humans in the European Landscape During the Last Glaciation
(eds van Andel, T.H. & Davies, W.) 147-166 (McDonald
Inst., Cambridge, UK, 2003).

10. Stringer, C. et al. in Neanderthals and Modern Humans in
the European Landscape During the Last Glaciation (eds van
Andel, T.H. & Davies, W.) 233-240 (McDonald Inst.,
Cambridge, UK, 2003).

11. Duarte, C.etal. Proc. Natl Acad. Sci. USA 96, 7604-7609
(1999).

12. Tattersall, |. & Schwartz, J. H. Proc. Natl Acad. Sci. USA 96,
7N7-7119 (1999).

13. Hublin, J. J. &Bailey, S. E. in When Neanderthals and Modern
Humans Met (ed. Conard, N. J.) 105-128 (Kerns, Tubingen,
2006).

14. Brown, P. et al. Nature 431,1055-1061(2004).

15. Smith, F.H., Trinkaus, E., Pettit, P. B., Karavanic, |. &
Paunovic, M. Proc. Natl Acad. Sci. USA 96,12281-12286
(1999).

763




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




