From Sticky Mucus to Probing our Past: Aspects and problems of
the Biotechnological use of Macromolecules

Datum/Zeit Veranstaltungsort | Thema

Mi, 30.06.2010 | SR 309 Macromolecules as BioPharma

12.15-13.45 Carl-Zeiss-Str. 3 mucoadhesives

Do, 01.07.2010 | SR 308 Macromolecules as vaccines

08.15-09 45 Carl-Zeiss-Str. 3

Do, 01.07.2010 | HS Haus 1 Stability in response to Bioprocessing I.

13.15-14.45 August-Bebel-Str. 2 Thermal Processing, D, z and F values

Fr, 02.07.2010 | HS Haus 1 Stability in response to Bioprocessing
08 15-09 45 August-Bebel-Str. 2 Il: Irradiation and freezing

Fr, 02.07.2010 | SR307 The use of non-recombining parts of the

12.15-13.45 Carl-Zeiss-Str. 3 Y-chromosomal DNA and mitochondrial

DNA as a probe into our past
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DNA — natures most important glycoconjugate

High molecular weight
Polyanionic

Antiparallel chains of deoxyribose
linked by the 5’ and 3’ residues by
phosphate are held together by H-bonds
between bases

Packaged in chromosomes, in addition
some circlular DNA is found in
mitochondria

Carries the genetic code




The use of non-recombining
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Viking Genes of Northern England Project
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Mol. Biol. Evoel. 25(2):301-309, 2008

Excavating Past Population Structures by Surname-Based Sampling: The
Genetic Legacy of the Vikings in Northwest England

Georgina R. Bowden,* Patricia Balaresque,* Turi E. King,* Ziff Hansen,} Andrew C. Lee,*’
Giles Pergl-Wilson,T Emma Hurley,T Stephen J. Roberts,i Patrick Waite,§ Judith Jesch,|| Abigail
L. Jones,§ Mark G. Thomas # Stephen E. Harding, T and Mark A. Jobling*

*Department of Genetics, University of Leicester, Leicester, United Kingdom; TNational Centre for Macromolecular Hydrodynamics,
University of Nottingham, Sutton Bonington Campus, Loughborough, United Kingdom; {The Queen Katherine School, Kendal,
Cumbria, United Kingdom; §West Lancashire Heritage Association, Omskirk, United Kingdom; |[School of English Studies,
University of Nottingham, University Park, Nottingham, United Kingdom; 9The Centre for Genetic Anthropology, Department of
Biology, University College London, London, United Kingdom; and #Department of Biology, University College London, London,
United Kingdom

The genetic structures of past human populations are obscured by recent migrations and expansions and have been
observed only indirectly by inference from modern samples. However, the unique link between a heritable cultural
marker, the patrilineal surname, and a genetic marker, the Y chromosome, provides a means to target sets of modern
individuals that might resemble populations at the time of surname establishment. As a test case, we studied samples
from the Wimral Peninsula and West Lancashire, in northwest England. Place-names and archaeology show clear
evidence of a past Viking presence, but heavy immigration and population growth since the industrial revolution are
likely to have weakened the genetic signal of a 1,000-year-old Scandinavian contribution. Samples ascertamed on the
basis of 2 generations of residence were compared with independent samples based on known ancestry in the region plus
the possession of a sumame known from historical records to have been present there in medieval times. The
Y-chromosomal haplotypes of these 2 sets of samples are significantly different, and in admixture analyses, the surname-
ascertained samples show markedly greater Scandinavian ancestry proportions, supporting the idea that northwest
England was once heavily populated by Scandinavian settlers. The method of historical surname-based ascertainment
promises to allow investigation of the influence of migration and drift over the last few centuries in changing the
population structure of Britain and will have general utility in other regions where surnames are patrilineal and suitable
historical records survive.

Introduction through studies of men sharing surnames (Sykes and Irven

. . : .. 2000; King et al. 2006; McEvoy and Bradley 2006). Al-
Studies of the human past draw on lines of evidence L e Cr s -



DNA — Messages from our ancestors

DNA is a ‘text’ that changes slowly through time,
and varies between individuals
Analyse DNA from skeletons

‘Real’ information about the past

Difficult, small sample sizes, prone to modern DNA
contamination; maybe no descendants

Analyse modern people
Easy to get samples

Can be unrepresentative of past populations, need
methods of inference



Genetics of physical
characteristics 1

Blood groups
Poorly discriminating and widespread
Pigmentation, stature, facial shape

Complex, poorly understood, wide
distribution in N.Europe
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Genetics of physical
characteristics 1
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Blood groups
Poorly discriminating and widespread
Pigmentation, stature, facial shape

Complex, poorly understood, wide
distribution in N.Europe

Geipel J (1969) The Europeans: an
Ethnohistorical Survey. Longmans, London



Genetics of physical
characteristics

for some physical phenotypes — eye colour, hair
colour, the genetics are becoming better understood

N
AANANANAR AN

III||I.|II i NN
mnann
[N

3 A
AT ‘&Rl:t!:!u“}!RHR‘-R&:

2.
3
Ay
3
A

(U
(AL LR TR TARERMTY
[T IIIIHHIHHHHI LTI eeey
HIHITT DGR

TR
IHHHHHHHw”NHHHH

oty
N

AAMAAATAR AR A

111 TR AR AR

goor [T 20-40 1-19 B o

more

PERCENTAGE FREQUENCY OF LIGHT EYES IN AND NEAR EUROPE

Beals, R.L. & Hoijer, H. (1965) An Introduction to Anthropology (3rd edition), Macmillan, New York

TRLARLA NI A IRILI LR L
WY
AR A
LALIAALAALATEANAALAA AN,
RN

R

Ny -\\\‘\\\\\

7l
zZ
¥

2

LTy
I TS \
HHHHHHHH\H“HHH
IHHH HH”H\HHIMIH
(TR
(CEPCCAERLCLUTTEAERAATA ALy
IHHHHHHI\IIHHHHIHH“
IHH.HHHH\HHIHHHH\H
AT
o II\IHIH\\-HHIHI\\H\HIHIHI
(T O

|||||||H I e HIH g
Tl T TN 00O “mm“"‘
UM R0 R R RS
L e AN AT L
|HH|||||||1|H LR LR e .
T e e i
e T OTTIS
1 [ il
A S S M [ i
i TR
i 1133
(1) “‘“

=, 7
s seane
rreresresns
z
-2
Z:

S AAATAN
Aan:

T
AR
more

PERCENTAGE FREQUENCY OF LIGHT HAIR IN AND NEAR EUROPE




Genetics of physical
characteristics

for some physical phenotypes — eye colour, hair
colour, the genetics are becoming better understood

DeCode (Iceland) can make good predictions of hair
and eye colour based on genome analysis
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Genetics of physical
characteristics 3

Dupuytren’s / digitopalmar contracture
Inherited - dominant
Distribution suggests possible Viking origin

Evidence from Icelandic sagas: Longer Saga of Magnus of Orkney —

tells about a man called Sigurdr who after a pilgrimage to the shrine of Holy
Magnus allegedly had a complete recovery — the fingers became supple and
flexible and “could be put to any use”

More frequent in regions of Britain influenced by Vikings
But, crops up in other populations

Recent evidence from one family that chromosome 6 is
involved



Problem: multiple ancestry
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Problem: multiple ancestry
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Was one of your ancestors a Viking?

As anew supplementto our popular ¥-Line service, Oxford Ancestors ¢
Wiking, someone who travelled from Morway across the storm-tossed

We are able to offer this remarkable new service thanks to extensive re
College London. This research compared Y-chromosomes from thous
from Scandinavia to identify a range of ¥-Line signatures very likely to b
son through the generations, so by analysing itwe can reveal if your ge

We are now able to check your own Y-Line signature againstthese ressl\
Y-chromosomes. If it does match then, providing your paternal ancestry
paternal ancestors was a Morse R-"iking.

In order to do this, we will need to carry out a ¥-Line analysis to produce 32 GREAT-
the Wiking signatures. The cost for this analysis is £160 (F235). GREAT-
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240 =1,099,511,627,776 ancestors @ 40 generations ago




chromosomes
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$3 8% 80
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chromosomes autosomes

Men have a Y chromosome - sex-determining

Both sexes have mitochondrial DNA, but inherited only
from mothers to offspring
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For men we look for 2 types of variations in Y-DNA

SNP MICROSATELLITE

| ‘

Male | GTACTAGACTACTACTACTACTACTGGTG...

S repealts

Male 2 GTACAAGACTACTACTACTACTACTACTGGTG...

6 repeats
Male 3 GTACAAGACTACTACTACTACTACTACTACTGGTG...

7 repeats

*The SNP’s define a man’s HAPLOGROUP
°The STR’s define a man’s HAPLOTYPE



Results for a man’s Y-chromosome test

HAPLOGROUP
OA OBC ODE OF OG OH @1 O] OK' ORI ORla ORI

HAPLOTYPE

Drsede (12 | pysasn (10 | Dys3se1 (14 |
Dysedr [14 | Dyss0 [23 | DYS3891 |30 |
Dys43s 10 | Dys3s3 (13 | 61 (12 |
Cyseds (12 | Dys3sz (11 | a6z |12 |
Dyseds [T1 | Dysass [15 | 460 [10 |
Dyseds |12 | DYs1s |15 |

 Haplotype gives a much better resolution for individuals,
although they can’t be specified for mitochondrial DNA

* For population ancestry Y-chromosomal test can be linked to surnames
... this helps to get around the problem of modern population movements



Individual Viking ancestry?




Enter a man’s Y-data into a database — YHRD,
and look for matches

A

YHRD.ORG @
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short tander
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Matches for Peter Forshaw 166 matches/13003

Frequency

Population Count o
o

Norway Central 3 of 48

Norway East 5 of 85

Norway Oslo 2 of 33

Denmark 4 of 63

Norway North 2 of 45

Sweden 22 of 510

Zeeland 2 of 46

Budapest 3 of 117
. Freiburg 12 of 433
' o% Hamburg 30f114

LAy

}

Latium 6 of 222
15

-- 2 ..-..: :-.::

WIWIWIWW]Rr]IAR|RP]IOJIO|O0O |O

Norway W est 2 of 64




Population Viking ancestry: admixture
approaches

More secure at population level (>20 people)

Volunteer selection and the problem of modern
population movements

2 generation and old surname based selection
criteria

Compare distributions of Y-chromosome types —
“Admixture analysis”

Resolution of the method is improving all the time



The major haplogroups — continents show
major differences




In Europe we also see different distributions
using sub-haplogroups or subclades

others Eibib1
1% 20

B E1b1b1

£
mJ2

B K*(xR1)
G

O N1c
BR1b1b2

[IR1a1

... & there is further resolution at the haplotype level




Norse Viking ancestry: admixture
approaches

Admixture:
parental and
hybrid populations

Algorithms
available to Narse Viloes
eStimate i parental - modern 9

o . Norwegia
proportions ; ﬂ




Danish difficulties

Same approach?

Putative sources
for earlier
migrations
indistinguishable

from Danes

e.2. Anglo-Saxons
(Frisia); Jutes
(Jutland)




Heredity (2005), 1-7
© 2005 Nature Publishing Group All rights reserved 0018-067X/05 $30.00

www.nature.com/hdy

Genetic evidence for a family-based Scandinavian
settlement of Shetland and Orkney during the
Viking periods

S Goodacre'#, A Helgason®#, ] Nicholson', L Southam?, L Ferguson', E Hickey', E Vega?, K Stefansson?,
R Ward®>* and B Sykes'

"Weatherall Institute of Molecular Medicine, University of Oxford, Oxford OX3 9DS, UK; *deCODE Genetics, Sturlugata 8,

101 Reykjavik, Iceland; *Institute of Biological Anthropology, University of Oxford, Oxford OX2 6QS, UK
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 ANCESTRY |
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[ British/Irish

Goodacre, Helgason
et al. 2005

Analysed mtDNA and
Y markers, and used
admixture approach

Close to home, male
and female
proportions similar,
so family-based
settlement

Further afield, male-
biased settlement

Most biased In
Iceland




Viking Genes in Northern England Project:
1. Wirral & West Lancashire

Ormskirk @

WEST Skelmersdale
LANCASHIRE

Liverpool
A Warrington

® :
Ellesmere Port Northwich

&
MID
Og CHESHIRE

= Scandinavian major place-name

Bowden et al. (2008) Excavating past population structures by surname-based sampling: the genetic legacy of the
Vikings in northwest England. Molecular Biology and Evolution, 25, 301-309




Viking Genes in Northern England Project:
1. Wirral & West Lancashire
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Viking Genes in Northern England Project:
1. Wirral & West Lancashire




Viking Genes in Northern England Project:
1. Wirral & West Lancashire
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Viking Genes in Northern England Project:
1. Wirral & West Lancashire
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= Scandinavian major place-name

Bowden et al. (2008) Excavating past population structures by surname-based sampling: the genetic legacy of the
Vikings in northwest England. Molecular Biology and Evolution, 25, 301-309




Problem of large population movement
following the “Industrial Revolution”

So, we tested 2 population sets tested for Wirral and West
Lancashire

“Modern” — men whose parental grandparents from
that area

e “Medieval” — men whose parental grandparents from
that area AND possessing a surname present in the area
prior to 1600 (Medieval tax records, criminal
proceedings, lists of people paying towards salaries of
priests etc.)




‘Medieval’ samples differ from ‘moderns’
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Viking admixture results

Shetland
M Norse Isle of Man

O British/ '
Irish ] -
: W

‘Modern’ samples
Llangefni

amples |
samples N N

Wirral West Lancs

‘Mediey

Increases in ‘medieval’ samples ~50% Norse ancestry




Effect of surname frequency

Modern Medieval Rarer names

Admixture level increases further when common

surnames are excluded — significant differences
between modern and rarer names

Wirral




Part 2: N. Lancashire, Cumbria and N. Yorks

... currently underway




... and seeking improved control data from Scandinavia
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Perspectives

 The results confirm the belief that the coastal
regions of North-West England were once heavily
settled by Norse Vikings

 Sampling strategy important in linking old genes
with modern geography; surname method is very
useful but only for male history :

e Surname strategy could be useful in other areas
of Europe and the world where population
movements have been large — we can now use
surname CORES rather than having to resort to
lists.
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