Bi5130 Zaklady prace s lidskou aDNA

Mgr. et Mgr. Kristyna Pizova
pizova@sci.muni.cz

Laborator biologické a molekularni antropologie,
UEB, PrF, Mu

Bi5130 Zaklady prace s lidskou aDNA


mailto:pizova@sci.muni.cz

Bi5130 Zaklady prace s lidskou aDNA

ProC zkoumat aDNA a historii vubec?

Co se déje s DNA po smrti organismu a jak se meéni?
Zdroje aDNA?

Specifika analyz aDNA?

Metodické pristupy analyzy aDNA?

Vyzkumy aDNA od lovcu a sbéracu po francouzské
crale?

Historie nemoci a parazitu a paraziti a nemoci v
nistorii?




Co je aDNA?

 aDNA = ancient DNA, starobyla DNA,
historicka DNA

* analyza aDNA zahrnuje vyzkum
jakéhokoliv biologického materialu
starsiho 75 let (Graham, 2007)



Zdroje lidské aDNA

Historicky kosterni material
Muzejni sbirky
Mumifikované tkané
/mrzlé tkané

Koprolity

Sedimenty

Zubni kamen

Relikvie



Typy molekul aDNA a zpusoby
deédicnosti zkoumanych informaci

Nuklearni DNA
Mitochondrialni DNA—-HV | a HV Il

Mendelovska dédicnost (urceni pribuzenstvi — STR,
SNP, ABO)

Dédicnost po maternalni linii (mtDNA)

Dédicnost po otcovskeé linii (lokusy na'Y
chromozomu)



MITOCHONDRIE

a CYTOPLASMA
JADRO
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Inheritance pattern
of mtDNA
(males camy their
mother's mtDMNA,
but only females
pass it on to
their children)

recd = carrier
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Y STR Positions along Y Chromosome

Mew Y STRs from Mike Hammer's group

DyS458 DYS450 DY34689a
DYS463 DY3449 DY35464b DYS464c¢
DYS455 DYS454 DYS464a DYS464d
DY3446 DY3448
DYS453|pysas DYS447 DYS452 DYS459b
11 ' ' TT]1
Mb 1p 25 .~ 30
Dysses  DYS19 Dys3ot ,
— - DYS389 Il G
Minimal haplotype loci I DYS385a DYS385b
> X :

D

heterochromaifin



Historie vyzkumu aDNA

80. léta

1980 skupina ¢inskych védcd z Human Medical School
prokazala zachovani DNA ve tkanich historickych nalezl

1981 publikovana kompletni sekvence lidského
mitochondrialniho genomu tymem Anderson a kol.

1984 Higuchi a kol.: poprvé extrahovana aDNA z historickych
zvirecich vzorku. Byla izolovana DNA z muzejniho
exemplare vyhynulé zebry kvaga, a byla prokazana
fylogeneticka vazba k moderni zebre

1984 Paabo ziskal prvni lidskou sekvenci DNA (>3 kbp) z

tkaneé egyptské mumie staré 2 400 let

1985 Johnson et al. izolovali DNA z pozustatkll mamuta

1985 PCR (polymerase chain reaction)



Quagga - Eqg

uus quagga quagga

What is a Quagga?
What's New?

The Project
Objectives

The Founder
Project Coardination

Sponsors
FAQ

Make a Donation
Contact Us
Stud Book

Photo Gallery

Archives

This project, started in 1987, is an attempt by a
group of dedicated people in South Africa to bring
back an animal from extinction and
reintroduce it into reserves in its former
habitat.

Read | Haley Harvey Back to Life pdf 218kb

DMA. analysis has shown that the Quagga was not
a separate species of zebra but in fact a
subspecies of the Plains Zebra (Egquus Quagga)
The Quagga, formerly inhabited the Karoo and
southern Free State of South Africa. Like other
grazing mammals, Quaggas had been ruthlessly
hunted. They were seen by the settlers as
competitors for the grazing of their livestock,
mainly sheep and goats.

By selective breeding from a selected founder
population of southern Plains Zebras an attempt is
being made to retrieve at least the genes
responsible for the Quagga's characteristic striping
pattern.
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Historie vyzkumu aDNA

e 80. léta
e 1987

Cann et al.: predstavena teorie ,Mitochondrialni Evy“
(teorie o puvodu Clovéka na zakladé analyz mtDNA),
,mitochondrialni Eva“ zila v subsaharské Africe pred 290-
140 000 lety

e 1987

Hagelberg et al.: publikovana prvni uspésna amplifikace
DNA z archeologického kosterniho nalezu - zlomovy objev
oro antropologii




Historie vyzkumu aDNA

90. léta

unikatni izolace DNA z kosti
dinosaura (Woodward et al., 1994)

DNA komara zalitého v jantaru
(Cano et al., 1992)

Brzy vsak kritikové odhalili, ze za
uchvatnymi objevy se skryva
pouze mikrobialni DNA Ci DNA
zameéstnancuU laboratore
(Guiterréz et al., 2002).

PROTIKONTAMINACNI OPATRENI
VERIFIKACE VYSLEDKU
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Historie vyzkumu aDNA

 90. léta

* Identification of the remains of the Romanov family by DNA
analysis (Gill et al., 1994)
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Historie vy'/zkumu aDNA

e 2000—-2014
* Human Genome Project

2000 pracovni verze genomu

2003 konecna verze vysledku
e 2006 Neanderthal Genome Project
2010 Neanderthal mt genome

2013 Prvni nekompletni sekvence
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| Kdo zkouma aDNA?

Australian Centre for Ancient DNA, University of Adelaide

Austria

Forensic Molecular Biology, Institute of Legal Medicine, Innsbruck Medical University
Canada

McMaster Ancient DNA Centre, McMaster University, Hamilton, Ontario

Paleo-DNA Laboratory, Lakehead University

Denmark

Centre for Geogenetics, Natural History Museum, Denmark

Germany

Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany
Palaeogenetics Group, Eberhard Karls Universitat Tibingen, Tlibingen

New Zealand

Prof Lisa Matisoo-Smith, Department of Anatomy and Structural Biology, University of Otago

United Kingdom

LGC Forensics

DNA Worldwide - forensic DNA testing

Cellmark Forensic Services

Dr Robin Allaby, Warwick University - plant aDNA

Terry Brown, University of Manchester

Professor lan Barnes, Natural History Museum, London

Glyn Daniel Laboratory For Archaeogenetics, Cambridge

Greger Larson, Director of the Henry Wellcome Ancient Biomolecules Centre at Oxford University (from October 1)

Professor Mark Thomas, University College London. The UCL ancient DNA lab was opened in 2012. The plans can be see here
USA

Malhi Molecular Anthropology Lab at the University of lllinois. See also the blog post by Roberta Estes on The Malhi Molecular
Anthropology and Ancient DNA Labs

Mitotyping Technologies

Beth Shapiro's lab: Molecular Evolution, ancient DNA, viruses, and phylogenetics

Prof Noreen Tuross, Department of Human Evolutlpnary,BJ,olqu, Harvard University

JIOU ZdRTdUy PIrdiT S TTUSRUU dL}NA



http://www.adelaide.edu.au/acad/
http://gerichtsmedizin.at/forensic_molecular_biology.html
http://socserv.mcmaster.ca/adna/
http://www.ancientdna.com/
http://www.ancientdna.com/
http://www.ancientdna.com/
http://geogenetics.ku.dk/
http://www.eva.mpg.de/index.html
http://www.geo.uni-tuebingen.de/arbeitsgruppen/ur-und-fruehgeschichte-und-archaeologie-des-mittelalters/forschungsbereich/palaeogenetik/arbeitsgruppe.html
http://anatomy.otago.ac.nz/index.php?option=com_content&task=view&id=522&Itemid=46
http://anatomy.otago.ac.nz/index.php?option=com_content&task=view&id=522&Itemid=46
http://anatomy.otago.ac.nz/index.php?option=com_content&task=view&id=522&Itemid=46
http://www.lgc.co.uk/divisions/lgc_forensics.aspx
http://www.dna-worldwide.com/other-dna-testing/forensic-dna-tests
http://www.cellmarkforensics.co.uk/
http://www2.warwick.ac.uk/fac/sci/lifesci/people/rallaby/
http://www.manchester.ac.uk/research/Terry.brown/
http://www.nhm.ac.uk/research-curation/about-science/staff-directory/earth-sciences/i-barnes/index.html
http://www.mcdonald.cam.ac.uk/projects/genetics
http://www.dur.ac.uk/greger.larson/TheGroup/Home.html
http://www.ucl.ac.uk/mace-lab/people/mark
http://www.ucl.ac.uk/mace-lab/gallery/ancient
http://www.malhilab.com/
http://dna-explained.com/2012/09/22/the-malhi-molecular-anthropology-and-ancient-dna-labs
http://dna-explained.com/2012/09/22/the-malhi-molecular-anthropology-and-ancient-dna-labs
http://www.mitotyping.com/
http://homes.bio.psu.edu/people/faculty/bshapiro/
http://www.heb.fas.harvard.edu/Tuross/
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Kdo zkouma aDNA?

Laborator biologické a molekularni antropologie
Ustav experimentalni biologie, P¥F, MU

Analyza aDNA z obdobi:
Eneolit — Lochenice
— Unéticka kultura (2200 — 1700/1600 p¥. n. |.)
Velka Moravy — Pohansko u Breclavi, Znojmo Hradisté
Stredovék — kostnice u sv. Jakuba, Porta Coeli v Predklasteri u TiSnova



Kdo zkouma aDNA?

Laborator biologické a molekularni antropologie
Ustav experimentalni biologie, P¥F, MU

* Specialné zarizené pracovisté pro aDNA analyzy

* Separované laboratore pro jednotlivé kroky analyz

 Odbéry materialu v terénu

e Mt DNA, nuklearni DNA, zvireci DNA

* Pohlavi, STR genetické profily, stanoveni Y
haplotypu, mitochondrialni DNA, ABO...
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