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Different genetic components in the Norwegian
population revealed by the analysis of mtDNA and
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The genetic composition of the Norwegian population was investigated by analysing polymorphisms
associated with both the mitochondrial DNA (mtDNA) and Y chromosome loci in a sample of 74
Norwegian males. The combination of their uniparental mode of inheritance and the absence of
recombination make these haplotypic stretches of DNA the tools of choice in evaluating the different
components of a population’s gene pool. The sequencing of the Dloop and two diagnostic RFLPs (AluI
7025 and HinfI at 12 308) allowed us to classify the mtDNA molecules in 10 previously described groups.
As for the Y chromosome the combination of binary markers and microsatellites allowed us to compare
our results to those obtained elsewhere in Europe. Both mtDNA and Y chromosome polymorphisms
showed a noticeable genetic affinity between Norwegians and central Europeans, especially Germans.
When the phylogeographic analysis of the Y chromosome haplotypes was attempted some interesting
clues on the peopling of Norway emerged. Although Y chromosome binary and microsatellite data
indicate that 80% of the haplotypes are closely related to Central and western Europeans, the remainder
share a unique binary marker (M17) common in eastern Europeans with informative microsatellite
haplotypes suggesting a different demographic history. Other minor genetic influences on the
Norwegian population from Uralic speakers and Mediterranean populations were also highlighted.
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Introduction
Y chromosome specific and mtDNA polymorphisms, which

are uniparentally inherited and are not reshuffled by recom-

bination, are particularly useful tools for investigations

involving the genetic structure and the history of human

populations. Progress in elucidating Y chromosome varia-

tion1 – 3 has catalysed the simultaneous study of both

loci.4 – 10 In many cases different pictures emerged that have

been attributed to possible differential migration

patterns11,12 or other demographic phenomena.13,14

Recent studies involving Y chromosome and mtDNA

sequence variation, have recently provided a refined

portrait of the genetic variability of Scandinavian and

northern European populations.8,9,15 – 17 These studies have

also allowed the authors to make inferences on the rela-

tions between different populations of linguistic northern

European population,17 to reappraise the origin of the

Saami and to evaluate the influence of the Norse on other

North Atlantic populations.8,9,16 These studies however,

did not specifically address the possible origin of theReceived 25 September 2001; revised 2 May 2002; accepted 7 May 2002
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Norwegians and the prehistoric migrations that affected

Norway and Scandinavia. Here we report the results from

Norwegian samples studied at relevant Y chromosome and

mtDNA markers that have recently been used to reconstruct

the prehistory of human groups in Europe.7,18,19 The haplo-

types defined by these polymorphisms were extremely

useful in understanding the re-peopling of Europe that

occurred following the Last Glacial Maximum (LGM), the

demic diffusion of Near Eastern agricuturalists that intro-

duced agriculture in Europe: and the migration spread of

Finno-Ugric Uralic speakers into Europe. Archaeological

and genetic data indicates that these events strongly influ-

enced the peopling of Norway and Scandinavia.19,20 – 22

The improvement of the climatic conditions following

the end of the last glaciation about 12 000 years ago gradu-

ally exposed the Scandinavian Peninsula, opening it to

colonisation. Archaeological evidence suggests that groups

of hunter-gatherers migrated from present day Poland

and nearby regions.20 The subsequent arrival of agriculture

to the Scandinavian Peninsula and possibly the Indo-

European languages21 transformed the lifestyle and possi-

bly also influenced the indigenous gene pool. Finally,

UralicFinno-Ugric speakers arriving in northern Scandina-

via, probably from a region west of the Urals,17,23 had

sporadic contacts with Norwegians.23 Here we define the

genetic composition of Norway and attempt to distinguish

possible signatures of these prehistoric events and to what

extent: they involved gender modulated demographic

phenomena.

Materials and methods
DNA samples

The sample was composed of DNA collected from 74 young

men collected during their medical check before the enrol-

ment to the Norwegian army. The donors were a pan-

Norwegian collection, although there was a slight majority

from the central and southern part of the country. DNA

extraction was performed using the ABI 340A extractor with

phenol chloroform extraction followed by ethanol precipi-

tation.

Y chromosome binary polymorphism PCR and

genotyping

The markers studied were the same (22 markers) as those

used to define the totality of the underlying structure of

European Y chromosome binary variation.7 In addition,

M21, M72, and M223 were also included in the haplotyp-

ing. The DHPLC technique24,25 was used for genotyping.

Details regarding primers, fragment size, the specific DNA

sequence variant and its location in the fragment are given

in Underhill et al.2

DHPLC analysis

Unpurified PCR products were mixed at an equimolar ratio

with reference Y chromosome amplicon of known allelic

status and subjected to a 3-min 958C denaturation step

followed by gradual reannealing from 95 to 658C over

30 min. Ten microliters of each mixture were loaded onto

a DNASep(tm) column (Transgenomic, San Jose, CA, USA),

and the amplicons were eluted in 0.1-M triethylammonium

acetate, pH 7, with a linear acetonitrile gradient at a flow

rate of 0.9 ml/min. Using appropriate temperature condi-

tions, predicted by computer simulation (available at

http://insertion.stanford.edu/melt.html) mismatches were

recognised by the appearance of two or more peaks in the

elution profile

DNA sequencing

Polymorphic and reference PCR samples were purified

with QIAGEN (Valencia, CA, USA) QIAquick spin

columns. Both strands were sequenced using the ampli-

mers as sequencing primers and ABI Dye-terminator

cycle sequencing reagents (Applied Biosystems, Foster

City, CA, USA). Each cycle sequencing reaction contained

6 ml of purified PCR product, 4 ml dye terminator reaction

mix, and 0.8 ml of primer (5 mM). Cycle sequencing was

started at 948C for 1 min, followed by 25 cycles of 968C
for 10 s, 508C for 2 s, and 608C for 4 min. The sequen-

cing products were purified with Centrifex(tm) gel

filtration cartridges (Edge Biosystems, Gaithersburg, MD,

USA) and analysed on an Applied Biosystems 373A

sequencer.

Y chromosome microsatellites

The microsatellites studied included DYS1926 and CAIIa,

CAIIb.27 One fluorescently labelled primer and one unla-

belled primer for each locus was amplified in a 10 ml PCR

reaction using reagent and PCR conditions as described in

Ruiz Linares et al.28 Following PCR, 1 ml of reaction product

was loaded onto a standard 6% polyacrlyamide denaturing

gel with electrophoresis performed in an ABI 373A sequen-

cer. Internal size standards were added to each sample to

permit quantitative sizing of each fragment using GeneScan

672 software.

mtDNA genotyping

D-loop sequencing of the HVSI fragment (16020 – 16383)

was performed in all the samples. Primers and conditions

are described in Graven et al.29 The status of the 7025 AluI

and 12308 HinfI sites were determinedas assayed as

described in Torroni et al.,30 to determine which samples

fell in haplogroup H and U respectively.

Statistical analysis

A network of the mtDNA haplotypes was obtained with the

program Network 2.0.31 – 33 The Fst and Fst quantities34

were calculated by means of the AMOVA program, which

is included in the Arlequin package (http://lgb.unige.ch/

arlequin/). The significance of the pairwise distances was

calculated by performing 10 000 permutations. The data
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were not used to test for possible genetic structure in the

Norwegian population.

Results
Table 1 reports the Y chromosome compound haplotypes

(c-hts) found in our sample. A sample’s c-ht was

constructed by combining the allelic status of both the

binary markers and microsatellite loci. Thirty haplotypes

were observed. Common ancestry within microsatellite

hts can be determined by examining binary markers. Using

this classification, with the exception of one individual

with EU16, all samples examined fall into one of four

binary haplotypes defined as EU18, EU19, EU7 and

EU14.7 The first three binary haplotypes account for 90%

of the sample and are major components of Western and

Central Europe.7 This is consistent with results by Helgason

et al.,8 Rosser et al.35 and Wilson et al.16 who, using a lower

resolution system, found three major haplogroups in

Norway (HG1, HG2, and HG3). Although these studies were

unable to define any specific binary marker to positively

define HG2, these lineages had a distinctive modal microsa-

tellite haplotype. The binary haplotypes presented here

provide an improved resolution and the phylogenetic rela-

tionships to previous data are shown in Figure 1. It is

likely that our M170 defined Eu 7 lineage represents at least

a major part of their undifferentiated HG2 representatives.

Also we infer that Eu 18 corresponds to HG 1 and Eu 19

to HG 3. Lastly, Eu14, which we define as a combination

of the TAT and M178 mutations, relates to HG16. The Eu

7 associated markers, M21 and M72 were not observed.

However one Norwegian Eu 7 chromosome displayed the

M223 mutation (shown in Figure 1 as Eu7.1) that was also

observed in two out of six German samples previously

reported as just Eu 7 in Semino et al.7 The frequency of

M223 elsewhere in Europe remains unknown. The haplo-

types Eu 9,Eu 10 and Eu 11, accounting for 20% of

Europeans, but uncommon in Northern Europe7 were not

found in our survey. One Eu16 lineage was observed. The

analysis of the DYS19 and CAII microsatelites attached to

each binary marker reveals that 10 of the 17 Eu19 samples

have two distinctive microsatellite motifs. Specifically six

M17 marked chromosomes have the 15.3/1 (21/19) and

four have the 16.5/1(23/19) structure, as defined by Quinta-

na-Murci et al.36 Interestingly, while the 16.5/1(23/19) is

common (65%) in Eu19 lineages from Eastern Europe, the

15.3/1 (21/19) haplotype is absent in Eastern Europe and

very rare elsewhere.37 Conversely, the microsatellite haplo-

types for Norwegian Y chromosomes displaying EU 7 and

EU18 are similar to those observed on the analogous Y

chromosomes found in Central and Western Europe.7 The

analysis of the pairwise distances calculated either taking

into account the molecular distances among haplotypes

or leaving them aside (Fst and Fst, respectively34) indicated

a close affinity of Norwegians with Germans and other

Central European populations (Czechs and Croatians)

(Table 2).

Table 3 reports the mtDNA mutations found in the D-

Loop analysis of the Norwegian samples, together with

the status of each sample at the 7025 AluI and 12308 HinfI

restriction sites. Data in Table 3 was used to construct the

reduced Median Network shown in Figure 2. Table 4

summarises the frequency of mtDNA haplogroups observed

in our sample. All of the nine haplogroups that are consid-

ered typical of Europe were found, and they accounted for

the whole sample, except two samples that were N1 and L2,

respectively. The most frequent haplogroup was H, followed

by haplogroup U. As previously reported for Northern

Europeans most of the samples displaying haplogroup U fell

in the U5 subgroup. Surprisingly high was the frequency of

haplogroup J, considering its Mid East origin.19,38,39

Discussion
Both mtDNA and Y chromosome have helped to elucidate

the re-population of Europe after the LGM (13 000 BP)

Table 1 Distribution of Norwegian Y chromosome com-
pound haplotypes. The first number denotes the binary Eu
haplotype given in Figure 1, followed by DYS19 tetra-
nucleotide repeats numbered 14 through 17, followed by
dinucleotide CAII a/b structure as defined by Quintana-
Murci et al.36

C-Haplotype N=72a

EU16; 14; 4/1 1
EU18; 14; 3/1 1
EU18; 14; 4/1 2
EU18; 15; 4/1 2
EU18; 16; 4/1 1
EU18; 14; 5/1 10
EU18; 16; 5/1 3
EU18; 14; 7/1 1
EU19; 15; 3/1 6
EU19; 16; 3/1 1
EU19; 15; 5/1 1
EU19; 16; 5/1 4
EU19; 17; 5/1 2
EU19; 15; 6/1 2
EU19; 15; 1/-6 1
EU7; 14; 3/1 15
EU7.1; 14; 3/1 1
EU7; 15; 3/1 2
EU7; 14; 1/1 3
EU7; 14; 4/2 1
EU7; 16; 3/1 2
EU7; 14; 1/-6 1
EU7; 16; 2/1 1
EU7; 14; 1/-5 1
EU7; 14; 3/-5 1
EU7; 14; 3/2 1
EU14; 15; 2/-1 1
EU14; 14; 4/-1 1
EU14; 14; 2/-1 1
EU14; 14; 1/-1 1
EU14; 14; 2/1 1
aTwo of the samples, typed for mtDNA, are not included because
they did not PCR-amplify for some of the Y chromosome analyses.
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and assess the impact of the spread of agriculture on the

descendants of the European Palaeolithic gene

pool.7,18,22,35,37,38 Although distinctions were detected,

indicative of some differences in demographic history

regarding peopling of Europe, there is much concordance

between the two uniparental loci. In particular they high-

lighted that most (about 80%) of the European genes

descend from the small groups of humans that sought

refuge from ice in a few scattered areas during the LGM,

namely in northern Spain, in central Europe and

Ukraine.7,38 Because of drift, these populations during the

long period of glaciation differentiated from each other.

Thus, the present European populations harbour different

genetic components that originated in distant locations.40

It is important, for addressing genetic research in a given

population, to determine these components and evaluate

their prevalence in the population.

The frequency of the Y chromosome binary defined

haplotypes suggests that, at least from the male perspective,

the genetic pool of the Norwegians is mainly composed of

genes that were present in Europe as early as the Palaeo-

lithic. In fact we do not observe those polymorphisms

that were putatively brought to Europe by Neolithic farmers

(that is p12f2, M201, YAP+/M357,10). Although we cannot

conclude these markers are totally absent in the Norwegian

population, this result indicates that their incidence is low.

This is consistent with other results.8,16,35 In addition our

observation of TAT/M178 lineages at 7% corroborates

previous observations,8,17,23 which have been interpreted

as a signature of Uralic Finnno-Ugric speaking males

migrating to northern Scandinavia and Finland about

5000 years ago. The presence of Eu14 in Norway suggests

that some admixture between Norwegians and the Finno-

Ugric Uralic speakers of Scandinavia (Saami, Finns) has

occurred. Interestingly, all the Y chromosome of our sample

carrying the TAT/M178 mutations display different attached

microsatellite haplotype, suggesting they come from spora-

dic cases of exchange and not by a single migration of a

defined population.
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M13 YAP RPS4Y
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Figure 1 Maximum parsimony phylogeny of 25 Y chromosome binary markers which define 22 haplotypes relevant in European
populations. The numeration of the haplotypes follows that given in Semino et al.7 The haplotypes observed in Norwegians are indicated
by solid lines. The remaining unobserved haplotypes are indicated by dashed lines. Correspondence between previously published HG1,
HG2, H3 and H16 designations are shown in brackets.

Table 2 Pairwise Fst and Fst of Norwegians with respect
to other European Populations (Data from Semino et al.7)

Population Fst Fst

Andalusia 0.0918* 0.2003***
Basque (Spain) 0.2035*** 0.3553***
Basque (France) 0.1544*** 0.3119***
Catalan 0.1233*** 0.2583***
French 0.0348 0.1041***
Dutch 0.0570* 0.1511***
German 70.0149 0.0254
Czech 0.0237 0.0376*
North Italian 0.0721* 0.1733***
Calabrian 0.1300*** 0.1624***
Sardinian 0.1483*** 0.1895***
Croatian 0.0191 0.0189
Albanian 0.1438*** 0.0956***
Greek 0.1146*** 0.1178***
Macedonian Greek 0.0391 0.0611*
Polish 0.0780*** 0.0917***
Hungarian 0.1111*** 0.1472***
Ukranian 0.0398* 0.1239***
Georgian 0.1868*** 0.2144***
Turk 0.2080*** 0.2012***
Lebanese 0.2391*** 0.1954***
Syrian 0.1464*** 0.1487***
Saami 0.1422*** 0.0948***
Udmurts 0.0839*** 0.1175***
Mari 0.3555*** 0.3258***

The significance levels are indicated as *55%, **51%, ***50.1%.
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Archaeological evidences have suggested that the core of

the oldest populations colonising Scandinavia 11 000 –

12 000 thousand years ago came from the present Germany.

They probably went through the Jutland and the now

submerged Doggerland, and then headed northward via

the ice-free coastal area of Norway. Their lithic tools suggest

they belonged to the Ahrensburgian culture,41,42 that

thrived in central and eastern Europe (artifacts have been

Table 3 Combined haplotypes of Norwegian mtDNA obtained by combining the data on the D-loop sequence and at the
AluLI7025 and HinfI12308 diagnostic restriction sites

D-loop variations for each haplotype Absolute
respect to Cbr. sequence less 1600047 7025 AluI 12308 HinfI Haplogroup frequency

1. 304 7 7 H 1
2. 189, 356 7 7 H 1
3. 0 7 7 H 14
4. 261 7 7 H 1
5. 209, 342 7 7 H 1
6. 189, 356, 362 7 7 H 1
7. 153, 271 7 7 H 1
8. 93, 230 7 7 H 1
9. 189 7 7 H 1
10. 235, 291, 357 7 7 H 1
11. 266 7 7 H 1
12. 147, 349 7 7 H 1
13. 147 7 7 H 1
14. 317 7 7 H 1
15. 168, 172, 362 7 7 H 1
16. 209 7 7 H 1
17. 129, 223 + 7 I 1
18. 129, 145, 223 + 7 I 1
19. 129, 172, 223, 311 + 7 I 1
20. 069, 126, 145, 172, 192, 261 + 7 J 1
21. 069, 126, 153, 319 + 7 J 1
22. 069, 126, 239 + 7 J 1
23. 69, 126, 145, 172, 192, 222, 261 + 7 J 2
24. 69, 126 + 7 J 2
25. 069, 126, 176 + 7 J 1
26. 224, 311, 320 + + K 1
27. 86, 129, 224, 311, 320 + + K 1
28. 224, 311 + + K 1
29. 086, 147A, 148, 214, 223, 320, 355 + 7 N1a 1
30. 192, 294, 296 + 7 T 1
31. 126, 192, 266, 294, 296, 324 + 7 T 1
32. 126, 163, 186, 189, 294 + 7 T 2
33. 126, 222, 294, 296 + 7 T 1
34. 126, 294, 304 + 7 T 1
35. 126, 294, 296, 304 + 7 T 1
36. 126, 291, 294, 296, 337 + 7 T 1
37. 126, 294, 296 + 7 T 1
38. 93, 189, 324, 319 + 7 U 1
39. 256 + + U 1
40. 150, 301, 343, 356 + + U3 1
41. 192, 249, 270, 311 + + U5a1 1
42. 192, 207, 256, 270, 291 + + U5a1 1
43. 145, 189[3], 256, 270 + + U5a1a 1
44. 256, 270 + + U5a1a 1
45. 189, 325 + + U5b 1
46. 189, 192, 270 + + U5b 1
47. 189, 242, 270 + + U5b 1
48. 144, 189, 270 + + U5b1 3
49. 298 + 7 V 2
50. 271, 298 + 7 V 1
51. 189[3], 221, 298 + 7 V 1
52. 189, 223, 292 + 7 W 1
53. 223, 292 + 7 W 1
54. 189[3], 223, 278 + 7 X 1
55. 086, 189[3], 223, 278, 290, 294, 309 + 7 L2 1

The notation 189[3] indicates that besides the 16189 transition T?C, the deletion of one of the four Cs before the 189 position was observed.
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found in Poland, Lithuania and Russia) in the so called ‘Late

Glacial’, that is at the end of the LGM, when the increase of

temperature and precipitation triggered the recession of the

ice sheets. The analysis of many Ahrensburg sites and the

related lithic tools has suggested that this culture started

from the Dniepr valley in Ukraine,20 one of the sites were

humans found refuge during the LGM. The analysis of Y

chromosome polymorphisms in present European popula-

tions has indicated that Eu 19 (that is also characterised by

other Y chromosome markers: 49a,fht11, SRY 1532G35)

expanded between 13 000 and 7600 years ago from the

Dniepr-Don Valley area, probably when groups that initially

sought refuge in that area during the LGM were allowed to

migrate by the improved climatic conditions to those

regions of Europe previously covered by ice.7,37 In fact this

Y chromosome lineage, is by far more frequent is eastern

Europe with a decreasing westward gradient. In addition it

is much more diversified in eastern European populations.

The highest degree of diversification was observed in Ukra-

nians. It is then possible that Ahrensburgian men, as well

as most of the men descending from the Ukranian LGM

refuge bore Eu19 Y chromosomes. The microsatellite haplo-

types linked to M17 in Norwegian individuals represents

indeed a subset of the repertoire observed in eastern Europe.

In particular it was observed the prevalence of the 15.3/1

(21/19 repeats) and of the 16.5/1 (23/19 repeats) haplotypes

with their relative derivatives. The Eu19 16.5/1 haplotype is

also very common in eastern Europe, while Eu 19 15.3/1

haplotype is common in Norway but very rare elsewhere.35

This peculiar pattern of microsatellites affiliated with EU19

may be explained by a founder effect, subsequent isolation

in Norwegians (and possibly the Scandinavians) and even-

tual in loco expansion, as also observed elsewhere.37 If it

seems reasonable to assume that most of the Ahrensburgian

men bore the Eu19 Y chromosomes, it cannot be excluded

that they mixed with other groups before moving northward

to Norwegian coasts. In particular, late glacial central Europe

was characterised by the expansion of northern Balkan

groups, where the frequency of M170 Y chromosomes (EU

7) was probably very high.7 In addition, based on the differ-

entiation of haplogroup V in Scandinavia, it also seems that

groups coming from the northern Spain refuge entered

Norway.22,43 Should this be true, it is likely that M173 Y

chromosomes (EU18) also entered Norway during the late

glacial.

With the exception of rather recent migrants from the

Urals, it has been proposed that the appearance of domestic

economies in Scandinavia arrived from central and north-

ern Europe. These populations would have likely been

Indo-European speakers that possibly fostered the Proto

Baltic-Slavic-Germanic linguistic unity to the Baltic area

and to north-eastern Europe. Specifically the Corded Wares

culture from Central Europe (present Germany) and the

Battle-Axe culture from Jutland.21 The spread of agriculture

correlated with the Corded Wares – Battle Axe cultures and

possibly involved the displacement of some of the previous

populations, but in other cases, such as Poland and north-

ern Russia it was mainly a cultural phenomenon.21 In

Norway, hunting and fishing became a secondary source

of sustenance. However it is debated if this was a conse-

quence of the displacement of the previous populations,

or of a cultural switch driven by a few newcomers.21

The present German gene pool shows a high frequency

of Eu7 and Eu18 haplotypes. These haplotypes, which

account for about 75% of the Norwegian Y chromosome

pool, are then likely to have been brought to Norway by

those groups who also brought the Indo-European

languages and the agriculture. However, at present, it is

not possible to evaluate how much this migration impacted

the Norwegian gene pool. First, because it is not possible to

distinguish between lineages brought in the late glacial

time and those brought 5 – 6000 years ago. In addition,

non-random mating phenomena may also play a role. It

is possible that these cultures were composed of a subset

of elite males,21 who reduced the reproductive success of

other males and then the Y chromosome may emphasise

the real genetic contributions of the central European

migration to Norway. It has to be noticed that also part

of the Eu19 lineage could have entered Norway with the

migrations that brought the transition to agriculture. In

fact, although very low in Germany, this lineage is very

high in Poland, Hungary and in the former Czeckslovakia.

However the network of microsatellite haplotypes attached

to this lineage seems to suggest a long time in loco differen-

tiation (see above). Either because of late glacial or of more

recent migrations the Norway Y chromosome gene pool

appears to be very close to present day Germans. In fact

the Fst and the Fst data indicate Germans and a few other

Central European populations as being the closest to the

Norwegians. When we compare our results with those

based on different polymorphic systems,9,17 we can infer

that these conclusions are also valid for Swedish, while

Finns and Saami had a quite different genetic history with

a great impact of Uralic Finno-Ugric speaking population.

The mtDNA polymorphisms had previously shown the

genetic closeness of Norwegians with Germans, based on

Table 4 Summary of the frequencies of mtDNA haplo-
groups

H=29
T=9
J=8
I=3
X=1
W=2
U=16
V=4
N1=1
L2=1
Tot. 74
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Figure 2 Reduced median network of the mtDNA haplotypes based upon HVSI mutations and the 7025AluI and 12308 HinfI sites (see
Table 3). The relevant mutations are indicated. The positions of the D-Loop mutations are given according to Anderson et al.,47 less
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mutation at 270.
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the statistic r.8 Our data are consistent with this finding

and support the Y chromosome representation of a strong

genetic influence from central European groups, although

it is less quantifiable. Like the TAT Y chromosomes (EU

13,14), mtDNAs with the 16144,16189, 16270 motif44 indi-

cate a low level of gene flow from Saami. As previously

reported,8 a low frequency of H1 mtDNA was observed

(mutation at 16 304). This haplotype has been proposed

to mark the eastward spread of slavonic speakers from

central Europe.45 Haplogroup J, possibly brought to Europe

by Neolithic farmers coming from the Near East is found at

a frequency of 10% in our sample. It has also been reported

elsewhere at 7% in Norway.46 Given its frequency in North-

ern and Central Europe, it is likely it has been brought by

the Germanic migrations to Norway. As previously noted7,

the distribution of this haplogroup throughout Northern

Europe indicates that during the spread of agriculture

women moved throughout Europe, crossing group and

cultural barriers more so than men. In addition, any asym-

metric cultural factors that reduce the effective population

size of men relative to women would influence the

geographic patterns of mtDNA lineages relative to Y haplo-

types. Positive selection is also a possible influence. The

presence of mtDNA haplogroup J in our sample, and else-

where in Northern Europe9,18 shows that its frequency in

Norway is even higher than in those areas from where it

probably arrived. It would be intriguing, although very

speculative, to hypothesise that the climate of Northern

Europe may have played a selective pressure where the

uncoupling of oxidative phosphorylation and the conse-

quent higher production of heat in J individuals39,40 may

have led to an advantage, as previously suggested for the

European groups during the glaciations39. One mtDNA

molecule displayed an L2 haplotype, that is typically Afri-

can, but is also sporadically found in Southern Europe

and is likely to be a result of more recent gene flow. In

conclusion mtDNA and Y chromosome analyses show a

strong similarity between Norwegians and central European

populations. However the Y chromosome locus has allowed

us to apportion the genetic variability of Norwegians, indi-

cating the components that are present in their gene pool.

This information may constitute an important basis when

complex genetic traits are studied in Norway. Further analy-

sis is necessary to better understand when, and which way

each component entered Norway. For this aim we are look-

ing for additional local Y chromosome SNPs, that allow a

refined phylogeographic analysis of the European late

glacial migrations to be made.
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