
NEWS AND COMMENTARY
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From the detection of population
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G
enetics as a discipline has allowed
a sudden flourish in reconstruct-
ing the history of the human

species, including that of past continen-
tal groups and specific populations.
Beyond doubt, our historical knowledge
has received an unexpected boost
thanks to the surge of population
genetics methods in the fields of archae-
ology, prehistory, historical linguistics
and other historical sciences. Genetics
tools have improved with time thanks
to the description of new genome
variants (classical genetic markers,
microsatellites, single nucleotide poly-
morphisms or SNPs), and the develop-
ment of more powerful, quicker and
cheaper technologies for large-scale
genome typing. These allow the de-
scription of genetic differences accord-
ing to some external variable of
membership, for example, a geographic
place, an ethnic group, a linguistic
entity or a political unit. The overall
procedure is simple: take some kind of
genetic measure of difference (such as a
genetic distance) and investigate
whether the difference in membership
corresponds to the amount of genetic
difference expected under a given de-
mographic scenario of drift, population
expansion, migration and admixture.
Only a comparative population history
can be revealed, that is, the past of a
given population in relation to others,
according to the amount of genetic
differentiation achieved.

From time to time, individuals work-
ing on human population genetics are
able to shed light on previously un-
solved problems thanks to advances in
genome analysis techniques and in the
numerical methods employed. From the
conventional genetic-distance studies
on classical genetic markers—mostly
developed by Cavalli-Sforza et al.
(1994)—the main steps forwards have
been the inclusion of detailed data on
the non-recombinant regions of the
genome (mtDNA and non-recombinant

part of the Y-chromosome) and the
recent advent of lots of SNP data
produced by commercial whole-gen-
ome analysis arrays that have been
made easy to interpret thanks to the
development of powerful statistical
tools. These include the popular soft-
ware, Structure (Pritchard et al., 2000),
and the application of principal compo-
nent analysis (Reich et al., 2008) and
similar multidimensional scaling (MDS,
a special representation of data that can
facilitate interpretation and reveal rela-
tionships between variables). A series of
papers have been published in this area
(and this will continue throughout 2009)
since the seminal papers on European
population (Lao et al., 2008; Novembre
et al., 2008). The recent paper by Salmela
et al. (2008) is an analysis of the SNP
allele frequency of a whole-genome
scan in Finland and Sweden to uncover
population structure and relate it to
population history. Will this new per-
spective fill the gaps of previous genetic
analysis? Will this be the ultimate
genetic analysis to uncover population
history in Scandinavia? Let us look at it
in more detail.

The aim of this work was to char-
acterize the genetic variation of Finland
and Sweden, comparing it with North-
ern Germany and Great Britain, on a
finer level than was previously possible.
In addition to analysing the patterns of
population differentiation, diversity and
admixture in North Europe, the authors
have a special interest in elucidating
population structure within Finland.
Indeed, population history reconstruc-
tion is a by-product of population
genetics achieved by reading in histor-
ical terms the findings of structure and
differentiation of the units of population
defined a priori.

The results of this study revealed
greater than expected population struc-
ture within Finland, and a small but
significant differentiation between all
the populations (FST¼ 0.0040), with the

Germans and British appearing espe-
cially genetically homogeneous. The
fact that the Germans and British are
genetically close to each other is con-
sistent with earlier observations (Seldin
et al., 2006; Bauchet et al., 2007). How-
ever, the German, British and CEU
(Utah residents with ancestry from
Northern and Western Europe) samples
analysed here formed a single cluster,
contrary to studies with a more com-
prehensive sampling from Central Eur-
ope (Lao et al., 2008; Novembre et al.,
2008), possibly due to the lack of
neighbouring reference populations.
An interesting caution arising from the
work is the limitation of the widely
used MDS representations; the wider
spread on the MDS plot observed in
Swedes, compared with the other po-
pulations, was supported neither by
diversity calculations nor by a more
detailed analysis, and was at least partly
an artefact of the MDS, where the
representation in a few dimensions
probably fails to capture all aspects of
the complex data.

In contrast to the low divergence
between the British and German popu-
lations, both of which have high diver-
sity, the genetic distances between the
Swedes and Eastern and Western Finns
were larger, and the diversity of these
populations was lower. Moreover, the
genetic difference between Eastern and
Western Finland (FST¼ 0.0032) is sub-
stantial on a European scale and higher
than most differences among more
distant populations. Eastern Finland
presented especially extreme features,
such as high linkage disequilibrium,
high similarity within the population,
increased numbers of monomorphic
markers and divergence from the other
population. These results are in accor-
dance with earlier studies (Service et al.,
2006) and are likely to be caused by
population history: the young age of the
population, founder and bottleneck ef-
fects, and substantial genetic drift attri-
butable to small population size.

Comparisons with Asian HapMap
samples revealed an interesting differ-
ence between the studied populations;
the Nordic populations and Eastern
Finns, in particular, seem to harbour a
significantly stronger Asian affinity
than that of Central Europeans. A
similar eastern influence has been ob-
served in Y-chromosomal, mitochon-
drial DNA and autosomal studies of
the Finns (Lappalainen et al., 2006),
consistent with archaeological and lin-
guistic data. Therefore, the possible
eastern contribution observed among
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the Finns supports and extends the
earlier studies carried out with a more
limited number of markers. This study
provides a good example of the power
of genome-wide data sets to uncover
hidden population structures and illus-
trates the pressing need for using high-
coverage polymorphism data to identify
and delimit isolated populations—such
as the Finns—before their use as homo-
genous populations in gene mapping
analyses. These are undoubtedly inter-
esting findings, but, besides questions
of detail, there still remain two
important issues.

First, are these findings robust?
Would other genetic analyses (of other
individuals, other genome regions and
other genome polymorphisms) reveal
the same findings? The answer to that is
simple—all the findings are ‘supported’
by the data, but none have null and
alternative hypotheses to test using a
specific statistical test. Thus these re-
sults are plausible stories that have been
constructed using a variety of data
(including non-genetic) that seem
adequate: there is still a wide scope
for alternative explanations of the
same data, open to sharp minds to
re-interpret.

Second, could the future exploitation
of genome-wide diversity data drama-
tically change what has been found with
SNP and other marker analyses to date?
These analyses are similar to what
Cavalli-Sforza did many years ago, just
with more polymorphisms and with
somewhat higher certainty that markers

are neutral; and the methods used
have changed rather little. Overall, the
approach is to interpret the dominant
patterns of genetic differences in a
simplified multidimensional landscape.
There have been significant advances
in molecular evolutionary analysis
in recent years (including coalescent
analysis, sequence evolution, departure
from neutral models due to demogra-
phy and recombination analysis);
the future and the challenge for the
field is to integrate these methods with
new sources of data. Together, the use of
statistical methods to test alternative
hypotheses and the huge range of
genetic information available (soon,
full genome sequences) will provide
the power for genetic tools to dissect
patterns of historical demography
effectively, helping to fill the gap
between finely resolved genetic analysis
and ad hoc population history
reconstruction.
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