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Abstract

Abstract

Introduction

DNA was extracted from the Neandertal-type specimen found in 1856 in western Germany. By sequencing clones fr
short overlapping PCR products, a hitherto unknown mitochondrial (mt) DNA sequence was determined. Multiple co
indicate that this sequence is endogenous to the fossil. Sequence comparisons with human mtDNA sequences, as
phylogenetic analyses, show that the Neandertal sequence falls outside the variation of modern humans. Furthermg
age of the common ancestor of the Neandertal and modern human mtDNAs is estimated to be four times greater th{
of the common ancestor of human mtDNAs. This suggests that Neandertals went extinct without contributing mtDNA

Results
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modern humans.
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No Evidence of Neandertal mtDNA Contribution to Early
Modern Humans
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Abstract

The retrieval of mitochondrial DNA (mtDNA) sequences from four Neandertal fossils from

sc 0 Germany, Russia, and Croatia has demonstrated that these individuals carried closely related 3 ¢
_ mtDNAs that are not found among current humans. However, these results do not definitively AP
dootie resolve the question of a possible Neandertal contribution to the gene pool of modern humans s

since such a contribution might have been erased by genetic drift or by the continuous influx of

modern human DNA into the Neandertal gene pool. A further concern is that if some

Neandertals carried mtDNA sequences similar to contemporaneous humans, such sequences

may be erroneously regarded as modern contaminations when retrieved from fossils. Here we 3
address these issues by the analysis of 24 Neandertal and 40 early modem human remains. 5
The biomolecular preservation of four Neandertals and of five early modern humans was good >

References enough to suggest the preservation of DNA. All four Neandertals yielded mtDNA sequences » 3

similar to those previously determined from Neandertal individuals, whereas none of the five o

early modern humans contained such mtDNA sequences. In combination with current mtDNA ' >

data, this excludes any large genetic contribution by Neandertals to early modem humans, but L

does not rule out the possibility of a smaller contribution
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The taxonomic status of Neanderthals lies at the center of the modern human origins

O PDF

debate. Proponents of the single-origin model often view this group as a distinct species

with little or no contribution to the evolution of modern humans. Adherents to the regional

continuity model consider Neanderthals a subspecies or population of Homo sapiens

which contributed significantly to the evolution of early modern Europeans. Paleontologists

generally agree that fossil species should be equivalent to extant ones in the amount of

their morphological variation. Recognition of fossil species therefore hinges on analogy to

living species. A previous study by one of the authors and recent work by other researchers
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Neanderthals in central Asia and Siberia ‘ : HaJIeOFeHeTI/I'leCKI/Ie 'HaHHble‘
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Abstract g : , & , : ’ L e A ; s Tl
Morphological traits typical of Neanderthals began to appear in European -
hominids at least 400,000 years ago! and about 150,000 years ago®in
western Asia. After their initial appearance, such traits increased in
frequency and the extent to which they are expressed until they
disappeared shortly after 30,000 years ago. However, because most fossil )
hominid remains are fragmentary, it can be difficult or impossible to : o g L oaav : » A% ,'»-'

determine unambiguously whether a fossil is of Neanderthal origin. This
limits the ability to determine when and where Neanderthals lived. To

determine how far to the east Neanderthals ranged, we determined ﬁ 1 ’ 500 km

mitochondrial DNA (mtDNA) sequences from hominid remains found in

Uzbekistan and in the Altai region of southern Siberia. Here we show that
the DNA sequences from these fossils fall within the European
Neanderthal mtDNA variation. Thus, the geographic range of

Neanderthals is likely to have extended at least 2,000 km further to the
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east than commonly assumed.
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