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Podminky uspésného absolvovani predmeétu
Bi5130 Zaklady prace s lidskou aDNA

* Absolvovany aDNA workshop

* Protokol z workhopu

e Zkouska — pisemna cast je povinna

30 otazek / 60 minut, rlzné typy zadani a odpovédi

- ustni €ast je volitelna a slouzi k vylepseni znamky



aDNA workshop

https://is.muni.cz/auth/seminare/seminare prehled?fak
ulta=1431:0bdobi=6664:predmet=901747:zuv=137405

Povinna ucast

Exkurze do Laboratori biologické a molekularni
antropologie

Ukazka zakladnich metod analyzy aDNA
Vypracovani protokolu

S sebou: Cisté laboratorni kalhoty/tepldky, bilé tricko,
laboratorni plast, prezivky


https://is.muni.cz/auth/seminare/seminare_prehled?fakulta=1431;obdobi=6664;predmet=901747;zuv=137405
https://is.muni.cz/auth/seminare/seminare_prehled?fakulta=1431;obdobi=6664;predmet=901747;zuv=137405

,Historie je nejlepsi ucitelkou s obzvlast nepozornymi zaky.”
Indira Gandhi
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Co je aDNA?

 aDNA = ancient DNA, starobyla DNA,
historicka DNA

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

Kdy a kde byl polozen zdklad dnesni lidské populace?

Zanechaly minulé populace potomky/néasledovniky?

Které populace se v historii misily, kde a s jakou Cetnosti?

Jsou zmény v archeologickych zaznamech vysledkem populacnich presunl nebo
kulturnich inovaci?

Jak se lidé geneticky adaptovali na zmeénu prostredi?

Které geny podléhaji evoluénim tlakim?
O jaké evolucni tlaky se jedna?

Jaké jsou rozdily v genomu soucasné populaci a populaci predchozich?



Historie objevl u¢inénych na aDNA

1984 — 1. analyza aDNA (iguchi et al., 1984)

1985 — 1. analyza lidské aDNA (pasbo 1985)

1991 -1. anal{/za aDNA z kosti (Hagelberg et Clegg, 1991)

1996 — Urceni pohlavi (stone et al,, 1996)

1997 — 1. analyza aDNA neandrtalce (krings et al., 1997)

2007 — gen z neandrtalce (Lalueza - Fox et al., 2007)
2007 — gen z archaického Cloveka (krause et al., 2007)

2010 — genom neandrtalce (Green et al, 2010)
2010 — genom archaického ¢lovéka (ras et al,, 2010)

2010 — genom Denisované (reich et al,, 2010)

| 2014 — aDNA epigenom (pedersen et al., 2014)

Limity analyz aDNA:
Vzorek z permafrostu cca 700 000 let
Vzorek z jeskyné cca 400 000 let
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1984 — Klonovani aDNA v bakteriich (Paabo 1985)
1988 — PCR aDNA (Paabo et al., 1988)

~ 2000 — Aplikace forenznich metod na aDNA

2010 - Cilené obohacovani exonu humanni aDNA I

2013 - Cilené obohacovani chromozomu aDNA

2013 - Cilené obohacovani genomu aDNA

1985 PCR (Mullis et al., 1985) ~ 2008 NGS

—

1995 - 2000 — Protikontaminacni opatreni
Analyza aDNA druhohorniho plaza (Woodward et al., 1994)
DNA komara zalitého v jantaru (Cano et al., 1992)
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Analyzované lokusy aDNA

1985 - mtDNA

NUDNA | | HY || STR | | Hum&nni patogeny | | Genom

" Qurtar smbraria 13 CODIS Core STR Loci
2 Inner membrane th Chromosomal Positions

- o’ ' . Metagenom

Epigenom

lsn

1981 Mitochondrial DNA project (Anderson el al., 2001)
1987 Teorie ,,Mitochondrialni Evy“ (Cann et al., 1987)

2000 — 2014 Human genome project

2006 — dodnes Neanderhtal project

2008 — 2013 1000 Genome project

Family Tree DNA, YHRD, Mitomap, The Genographic project
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Prakticke vyuziti analyz starobylé DNA
The Quagga Project South Africa

http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-

south-africa/
http://www.quaggaproject.org/what-is-quagga.htm

Bi5130 Zaklady prace s lidskou aDNA


http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://edition.cnn.com/2016/01/25/africa/quagga-project-zebra-conservation-extinct-south-africa/
http://www.quaggaproject.org/what-is-quagga.htm
http://www.quaggaproject.org/what-is-quagga.htm
http://www.quaggaproject.org/what-is-quagga.htm
http://www.quaggaproject.org/what-is-quagga.htm
http://www.quaggaproject.org/what-is-quagga.htm

Praktické vyuziti analyz starobyle DNA

Mammoth Gen?me Prqject X

e https://www.youtube.com/watch?v=xO043PSBn
KU

* https://www.youtube.com/watch?v=XWjgn24l6
T™M
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Praktické vyuziti analyz starobylé DNA
Romanovci

* Identification of the remains of the Romanov family by DNA
analysis (Gill et al., 1994)

https://www.youtube.com/watch?v=wUvk9COqz1U&list=PLEt4ZhZQpzXGfDEU9sly
k1UdFjtb4oikx
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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, Tiibingen

New Zealand

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

United Kingdom

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
Professor Mark Thomas, University College London

USA

Department of Human Evolutionary Biology, Harvard University



Kdo zkouma aDNA?

Department of

FATRETEE ¥ MAX-PLANCK-GESELLSCHAFT Evolutionary Genetics
3l wroar
Institute Genetics Human Evolution Primatology Linguistics Psychology Max Planck Research Groups Leipzig School

A A

I cenctics » st » Svante Pasbo » Home .
= CV

= Publications

Svante Paabo

Director

Neanderthal
Man

Max Planck Institute for
Evolutionary Anthropology
= Gallery Deutscher Platz 6

04103 Leipzig

= Links

In Search of e — tel: +49 341 3550 501
Ik mearch o fax: +49 341 3550 555

“ e-mail: B paabo@eva.mpa.de
] o5t { rCNOIMEes - Department of Evolutionary Genetics

Office: Level 3, Room U3.92

Max Planck Institute for Evolutionary
Anthropology

Deutscher Platz 6
04103 Leipzig

phone: +49 341 3550 - 500

Sy vt

e-mail: mittag@eva.mpg.de
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Kdo zkouma aDNA?

Laborator biologické a molekularni antropologie
Ustav experimentalni biologie, PfF, MU

* Specialné zarizené pracovisté pro aDNA analyzy

e Separovane laboratore pro jednotlivé kroky analyz

 Odbéry materialu v terénu

Mt DNA, nuklearni DNA, zvireci DNA

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



Kdo zkouma aDNA?

Laborator biologické a molekularni antropologie
Ustav experimentalni biologie, PfF, MU

Analyza aDNA z obdobi:
Eneolit Kultura moravské malované keramiky (5. a 4. tisicileti pf. n. |.)
Kultura zvoncovitych pohdrt (2900 - 1800 pfr. n. |.)
Unéticka kultura (2200 — 1700/1600 pf. n. I.)
Velka Morava — Pohansko u Breclavi, Znojmo Hradisté
Stredovek — Divaky- Padélky za humny, kostnice u sv. Jakuba, Porta Coeli v
Predklasteri u TisSnova
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