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Nobel prize awarded for study of human evolution using
ancient DNA
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Geneticist Svante Paabo has been awarded a Nobel prize for his work on evolutionary genetics
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The 2022 Nobel prize in physiologv or medicine has been awarded to Svante Pddho for his discoveries
concerning human evolution and the genomes of our extinet human relatives.
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DNA has a 521-year half-life

Genetic material can't be recovered from dinosaurs — but it lasts longer
than thought.

Matt Kaplan

10 October 2012
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Half-Life of DNA Revealed

Researchers measure how long it takes for DNA from bone to degrade, confirming that genetic
information from dinosaurs could not last to the present day.
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Few researchers ever believed that DNA could
survive long enough to make Jurassic Park a reality,
and yet there have been no reliable models for how
long the molecule takes to degracde, But 2 study
published this week (October 10) in the Proceedings
of the Royal Society 8 estimates that DNA from
bone has a half-life of 521 years: after that amount
of time, half of the nucleotide bonds that hold it
together are broken, and after another 521 years,
those bonds are cut in half again, and so on.
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Dinos' DNA Demise: Genetic
Material Has a 521-Year Half-Life

A new analysis confirms the widely held suspicion that DA from dinosaurs and
ancient insects trapped in amber cannot be recovered to make a 'Jurassic Park'-style
theme park
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'Jurassic Park' May Be Impossible, But Dino DNA Lasts Longer Than
Thought

By Megan Gannon published (

Cctober 10, 2012



Eased on this study, Bunce and his team put DNA's half-life at EP4Ryears, meaning half of the DNA bonds would be broken
down 521 years after death, and half of the remaining bonds would be decayed another 521 years after that, and so on. This
rate is 400 times slower than simulation experiments predicted, the researchers said, and it would mean that under ideal
conditions, all the DNA bonds would be completely destroyed in bone after about 6.8 million years.
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Claims of extreme survival of DNA have
3. Resuits and emphasized the need for reliable models of DNA
discussion degradation through time. By analysing

mitochondrial DNA (mtDNA) from 158 radiocarbon
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S (1997). 'Neandertal DNA sequences and the origin of modern
humans'. Cell. 90 (1): 19-30.
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'Neanderthal genome completed'. Max—-Planck-Gesellschaft (Press

release). 12 February 2009. Archived from the original on 27

November 2021. Retrieved 4 October 2022.
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Rincon, Paul (2010). 'Neanderthal genes 'survive in us". BBC.

Archived from the original on 14 August 2012. Retrieved 7 May 2010.
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Dalton, R. 2010. Ancient DNA set to rewrite human history. Nature

News. Posted on nature.com May 12, 2010, accessed May 20, 2010.
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Lalueza—Fox, C; Gilbert, MTP (2011). 'Paleogenomics of Archaic

Hominins'. Current Biology. 21 (24): R1002-R1009.
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"By way of explanation, the investigators suggest that the

interbreeding occurred in the Middle East between 45,000 and 80,000



years ago, before moderns fanned out to other parts of the Old World

and split into different groups’.

Wong, Kate. "Neandertal Genome Study Reveals That We Have a Little

Caveman in Us'. Scientific American.
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the Wayback Machine, Science News, 30 September 2020.
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Paabo, Svante (2014). Neanderthal Man: In Search of Lost Genomes.

Basic Books. ISBN 978-0-465-02083-6.
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We generated three—way alignments between the Neandertal, human,
and chimpanzee genomes, filtering out genomic regions that may be
duplicated in either humans or chimpanzees and using an inferred
genome sequence of the common ancestor of humans and

chimpanzees as a reference

Green, R. E. et al. 2010. A Draft Sequence of the Neandertal Genome.

Science. 328 (5979): 710-722
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Svante Paabo has tested more than 70 Neanderthal specimens.
Preliminary DNA sequencing from a bone fragment of a femur found
at Vindija Cave, Croatia, in 1980 showed Neanderthals and modern

humans share about 99.5% of their DNA
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In July 2006, the Max Planck Institute for Evolutionary Anthropology
and 454 Life Sciences announced that they would sequence the
Neanderthal genome over the next two years. This genome was
expected to be roughly the size of the human genome, three-billion

base pairs, and share most of its genes.

Moulson, Geir; Associated Press (20 July 2006). “Neanderthal

genome project launches”. MSNBC. Retrieved 22 August 2006.
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Edward Rubin of the Lawrence Berkeley National Laboratory states
recent genome testing of Neanderthals suggests human and

Neanderthal DNA are some 99.5% to nearly 99.9% identical
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“Neanderthal bone gives DNA clues™.

CNN. Associated Press. 16 November 2006. Archived from the

original on 18 November 2006. Retrieved 18 May 2009.
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Than, Ker; LiveScience (15 November 2006). “Scientists decode

Neanderthal genes”. MSNBC. Retrieved 18 May 2009.
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The amount of diversity between Neanderthal and living humans is

not exceptional.
Scientific American. 1/1998.
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2014; DOI: 10.1534/genetics.114.162396
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Max Planck Institute for Evolutionary Anthropology in Germany and

454 Life Sciences in the United States.
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Zimmer, Carl (December 18, 2013). "Toe Fossil Provides Complete
Neanderthal Genome"'. New York Times. Retrieved December 18,

2013.
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Wall and Kim noted a length dependence of the results, having the
small fragments pointing to a divergence time similar to the results of

Noonan et al. and the large fragments much more similar on average

to modern human DNA
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Chimpanzee, 3.33 billion
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Gonilla: 3.04 bithon (estimated)

hiip://useast.ensembl.org'Gonlla gorilia’ Info/Index

Orangutan, 3.09 billion
hitp://useast.ensembl.org/Pongo_abelivinto/Index
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Genetic evidence published in 2014 suggests that Neanderthals
contributed to the DNA of anatomically modern humans, probably

through interbreeding between 50,000 to 60,000

http://www.nature.com/nature/journal/v514/n7523 [full/nature13810.ht

ml
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However, the 2010 sequencing of the Neanderthal genome indicated
that Neanderthals did indeed interbreed with anatomically modern

humans circa

Viegas, Jennifer (2010-05-06). 'Neanderthals, humans interbred,
DNA proves'. Discovery News. H Archived from the original on 2010-

11-22. Retrieved 2010-08-17.
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.2 If you’re Asian or Caucasian, your ancestors interbred with

Neanderthals



20Things You Didn't Know About ... Neanderthals Jonathon

KeatsSep 4, 2015 6:00 PM
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Extracted and sequenced protein from a Neanderthal from Shanidar
Cave, Iraq. ... The team found that the Neanderthal sequence was the

same as modern humans.

Proceeding of The National Academy Of Sciences March 8, 20035,

p.62
by asl (< ogh Uil 45lisig g ASlia (uialil) ¢pad
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cudal) Gudi g Cuaall Glud¥ly Uil
"Many would say that a species is a group of organisms that can
produce fertile offspring with each other and cannot do so with

members of other groups. From that perspective we had shown that

Neandertals and modern humans were the same species."

Svante Paabo 2014, Neanderthal Man, p. 237.
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