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Co je evolucni medicina?

* Evolucni medicina neboli darwinovska medicina
je aplikaci moderni evolucni teorie k pochopeni
zdravi a nemodci.

 Moderni biomedicinsky vyzkum a praxe se

soustredily na molekularni a fyziologickeé

mechanismy, které jsou zakladem zdravi a nemoci,

e zatimco evolucni medicina se zameéruje na ‘
otazku, procC evoluce utvarela tyto mechanismy

zpusobem, ktery nas muize zanechat nachylny k
nemocem.

e Evolucni pristup vedl| k dulezitym pokrokum v
chapani rakoviny,] autoimunitnich onemocnéni| a
anatomie . Mezinarodni spolecnost pro evoluci,
medicinu a verejné zdravi koordinuje usili o rozvoj
tohoto oboru.

* Vlastni casopis Oxford University Press Evolution,
Medicine and Public Health a The Evolution and
Medicine Review.
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Kdy?

Obor tak mél nejisté rané détstvi, ale brzy jej pfivedly k omezeni dospivani dvé dila: pojednani z roku 1991 ,Usvit
darwinovské mediciny” od George Williamse a Nesse a kniha ,Evoluce infekénich chorob® z roku 1993 od Paula Ewalda.
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ABSTRACT

While evolution by natural selection has long been a _foundation for biomedical science, it has
recently gained new power to explain many aspects of disease. This progress results largely from the
diseiplined application of what has been called the adaptationist program. We show that this inereas-
ingly significant research paradigm can predict otherwise unsuspected facets of human biology, and
that it provides new insights tnto the causes of medical disorders, such as those discussed below:

1. Infection. Signs and symptoms of the host-parasite contest can be categorized according to whether
they represent adaptations or costs for host or parasite. Some host adaptations may have contributed
to fitness in the Stone Age but are obsolete today, Others, such as fever and tron sequestraiton, have
been incorrectly considered harmful. Pathogens, with their large populations and many generations
in a single host, can evolve very rapidly. Aequisition of resistance to antibiotics is one example. An-
other is the recenily demonsirated tendency to change virulence levels in predictable ways in response
to changed conditions imposed incidentally by human activities.

2. Injuries and toxins. Mechanical injuries or sivessful wear and tear are conceptually simpler
than infectious diseaser because they are not contests befween conflicling interests. Plant-herbivore
contests may often underlie chemical injury from the defensive secondary compounds of plant tissues.
Nausea in pregnancy, and allergy, may be adaptations agatnst such toxins.

3. Genetic factors. Common genetic diseases often result from genes mainiained by other bengficial
effects in historically normal environments. The diseases of aging are especially likely to be associated
with early bemefits,

4. Abmormal environments. Human biology is designed for Stone Age conditions. Modern en-




56 odbornikl z rtznych oborU, v€etné antropologie, mediciny, oSetfovatelstvi a biologie, se s
vyuzitim metody Delphi dohodlo na 14 zakladnich principech, které jsou vlastni vzdélavani a
praxi evoluéni mediciny.[5] Téchto 14 principu Ize dale seskupit do péti obecnych kategorii:
ramovani otazek, evoluce | a ll (s Il zahrnuje vySSi uroven slozitosti), evolucni kompromisy,
duvody zranitelnosti a kultura. DalSi informace o téchto zasadach naleznete v tabulce
nize.Zakladni principy evolu¢ni mediciny[5]Zakladni princip tématuTypy vysvétleni (ramovani
otazek) K uplnému biologickému pochopeni vlastnosti, v€etné téch, které zvysSuji zranitelnost vuci
nemocem, jsou zapotrebi jak pfiblizna (mechanisticka), tak kone¢na (evoluéni)
vysvétleni.Evolu€ni procesy (evoluce |) VSechny evoluCni procesy, vCetné pfirozeného vybéru,
genetického driftu, mutace, migrace a nenahodného pareni, jsou dulezité pro pochopeni
vlastnosti a nemoci.Reproduk¢ni uspéch (evoluce I) Pfirodni vybér maximalizuje reprodukcni
uspéch, nékdy na ukor zdravi a dlouhovékosti.Sexualni vybér (evoluce |) Sexualni vybér formuje
rysy, které maji za nasledek ruzna zdravotni rizika mezi pohlavimi.Omezeni (evoluce |) Nékolik
omezeni brani schopnosti pfirozeného vybéru utvaret vlastnosti, které jsou hypoteticky optimalni
pro zdravi.Kompromisy (evolu¢ni kompromisy) Evoluéni zmény v jedné vlastnosti, které zlepsSuji
kondici, mohou byt spojeny se zménami v jinych vlastnostech, které kondici snizuji.Teorie Zivotni
historie (evoluéni kompromisy) Vlastnosti Zivotni historie, jako je vék pfi prvnim rozmnozovani,
reprodukéni délka zivota a rychlost starnuti, jsou utvareny evoluci a maji dusledky pro zdravi a
nemoci.Urovné selekce (evoluce 1) Zranitelnost v{igi chorobam muze nastat, kdyZ ma selekce
protichtdné ucéinky na rdznych urovnich (napf. genetické prvky, buriky, organismy, pfibuzni a
dalSi urovné).Fylogeneze (evoluce Il) Sledovani fylogenetickych vztaht pro druhy, populace,
znaky nebo patogeny muze poskytnout pohled na zdravi a nemoci.Koevoluce (evoluce II)
Koevoluce mezi druhy muze ovlivnit zdravi a nemoci (napf. evoluéni zavody ve zbrojeni a
vzajemné vztahy, jako jsou ty, které Ize vidét v mikrobiomu).Plasticita (evoluce Il) Faktory
prostfedi mohou posunout vyvojoveé trajektorie zplsoby, které ovliviuji zdravi, a plasticita téchto
trajektorii maze byt produktem vyvinutych adaptivnich mechanism.Obrany (duvody zranitelnosti)
Mnoho pfiznakd a symptomU onemocnéni (napf. horecka) je uzite€nym obrannym prostfedkem,
ktery muze byt patologicky, pokud je dysregulovan.Nesoulad (duvody zranitelnosti) Rizika
onemocnéni mohou byt zménéna u organismu Zijicich v prostfedi, které se liSi od prostredi, ve
kterém se vyvinuli jejich pfedkové.Kulturni praktiky (kultura) Kulturni praktiky mohou ovlivnit
evoluci lidi a jinych druht (v€etné patogenut) zpUsoby, které mohou ovlivnit zdravi a nemoci (napf.
uzivani antibiotik, porodni praktiky, strava atd.).
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medicine
The Oxford Press open access journal Evolution, Medicine & Public Health has ClubEvMed - Online journal club/
published eight new Clinical Briefs in 2019. They are lovely one page summaries that discussion of current topics

are perfect for teaching...or just pleasure reading.

The shapes of virulence to come

Aakash Pandey, Daniel E DawsonEvol Med Public Health, Volume 2019, Issue 1, 2019, Page it i
3, https://doi.org/10.1093/emph/ecy037

Tandem repeat disorders
Calen P Rxc:nEvo.i :r\/l'ed Put}ﬁc Heq!th, Volume 2018, Issue 1, 2019, Page

Edited by
George H Perry et al,

Evolutionary Medicine: A Special Issue

elife is pleased to present a Special Issue to highlight recent advances in the growing and increasingly interdisciplinary field of
evolutionary medicine.
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You are here: English = Modules information = Focus area EVOLUTIONARY MEDI[::IP-II:Z

Focus area EVOLUTIONARY MEDICINE

Medical Life Sciences is one of the few Master programmes worldwide with a focus on Evolutionary
Medicine. It has been part of Medical Life Sciences form the start, and for a reason.

Module descriptions, curriculum, module Diseases can be puzzling. Why certain conditions occur or how to treat them are often questions for
overview 2023 which the answers are still pending. When regarding these BEIquestions from an evolutionary
perspective, researchers often find answers.

Understanding something that first seemed incomprehensible is a powerful expenience. It makes
progress possible and leads to new approaches, which is very important in medicine to prevent,
diagnose and treat medical conditions. Evolutionary Medicine helps create opportunities to do so.

Bringing together evolution and medicine gets fascinating
once you start looking at cancer, allergies, ageing,
autoimmune disorders or chronic diseases: Why do we suffer
from chronic conditions such as diabetes, heart disease or
obesity? Why do pathogens develop drug resistance? Can we
do something against t? How do our gut bactena and diet
influence our health? The more guestions you try to answer,
the more intriguing 1t gets.

You study the connections between evolution and medicine -
developing hypotheses, connecting the dots and getting ready
to conduct research yourself in your thesis and beyond:
Evolutionary Medicine is one of the biggest drivers in today's
biomedicine.

Elective: Tracing disease through time -
molecular paleopathology

Elective: MolOcular - Inflammatory and
degenerative diseases of the eye

Systems biology - medical statistics -
bicinformatics

In Kiel, you are extremely well positioned for plunging into
Evolutionary Medicine - or EvolMed for short:

= Medical Life Sciences has been teaching EvolMed since the
programme started, with professors hosting seminars for
students, running International research projects and
supervising students in their thesis work. As an EvolMed student, you will be involved in
research from the start.

= EvoMed lecturers are investigators in the BEI ROOTS Cluster of Excellence. This huge
interdisciplinary research project at Kiel University revolves around human societies through
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Shmunis Family Anthropology Institute 5
Faculty of Medical & Health Sciences
Tel Aviv University Global search

Home | About Research -~ Facilities - | Fossil Collection -~ | Inthe Media | Collaborations | Contact Us

(1= Shmunis Family Anthropology Institute= Research=Research Laboratories= Biohistory & Evolutionary Medicine Laboratory

Biohistory & Evolutionary Medicine Laboratory Related Links

Dan David Center for Human

Evolution and Biohistory

Research

Shmunis Family Anthropology

Institute

Faculty of Medicine
epartment of Anatomy &

Anthropology

School of Dental Medicine

Steinhardt Museum of Natura

History

Gitter-Smolarz Library of Life

Sciences and Medicine

Dr. Hila May

Our bichistory and evolutionary medicine laboratory focuses on several fields of interest:
» Evolutionary medicine: The impact of the "trade off" mechanism on present
human health. Many parts of our body had to accommodate themselves in order to
facilitate the development of our large brain and erect posture.

= Biohistory: Much of our history is recorded in our bones. Advanced methodologies
allow us to reconstruct important events on the individual level as well as on the
population level. This includes daily lifestyles, health, nutrition, inter or intra-
personal violence, labor intensity, demographical structure, etc.

= Ancient DNA: The reconstruction of past population structure and migration. The
Levant witnessed dramatic population movements and replacements during the
last 15,000 vears, which shaped the region's historv.
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Doby ledové
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Ice Ages during the past 2.4 billion years
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Doby ledové

Late Pleistocene glaciations compared with atmospheric C0O2 concentrations from glacial ice

(650,000 to 0 years before present)

(CO2 concentrations in parts per million [ppm])
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Doby ledové

Global Glacial Coverage During the
LGM
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Clovék neandertalsky — Homo neanderthalesis
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Neanderthal

Lower craniuim

Larger bowridge

Larger nose —

Larger, broader
rib cage

Shorter forearm

Broader hips

Shorter tibia

Modern human
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Browning et al. Page 25
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Figure 5. Mean amounts of detected introgressed material per individual, classified by affinity to
the Altai Neanderthal and Altai Denisovan genomes

Definitions of the affinity groups are grven in Methods. Unclassified material includes
segments that are too short to be confidently classified into an affimty group, as well as

longer segments that have low levels of affinity fo the archaic genomes.



Adaptace neandertalcu na klima
v Evropé€ a co jsme po nich zdédili

/ HHS Public Access
sC Author manuseript
Science. Author manuscript; available in PMC 2016 August 12.

Published in final edited form as:
Science. 2016 February 12; 351(6274): 737-741. doi:10.1126/science.aad2149.

The phenotypic legacy of admixture between modern humans
and Neanderthals

Corinne N. Simonti!, Benjamin Vernot2, Lisa Bastarache?, Erwin Bottinger®, David S.
Carrell®, Rex L. Chisholm®, David R. CrosslinZ°, Scott J. Hebbring’, Gail P. Jarvik2°,
Iftikhar J. Kullo®, Rongling Li°, Jyotishman Pathak'?, Marylyn D. Ritchie'''2, Dan M.
Roden'?14 Shefali S. Verma''!, Gerard Tromp'®16, Jeffrey D. Prato®, William S. Bush'’,
Joshua M. AkeyT2, Joshua C. Denny™":3.13 and John A. Capra'318.19"
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Neanderthal ancestry drives evolution of lipid
catabolism in contemporary Europeans

Ekaterina E. Khrameevau, Katarzyna Bozek1-3, Liu He', Zheng Yan!, Xi Jiang1, Yuning Weil, Kun Tang],
Mikhail S. Gelfandz-‘ﬂr Kay Prufer3, Janet Ke\so3, Svante Paabo3, Patrick Giavalisco®, Michael Lachmann®
& Philipp Khaitovich!3



Homo sapiens neonate

The Neandertal Progesterone Receptor
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Current Biology ¢ CelPress

OPEN ACCESS

A Neanderthal Sodium Channel Increases
Pain Sensitivity in Present-Day Humans

Hugo Zeberg,’=%" Michael Dannemann,’ Kristoffer Sahlholm,=* Kristin Tsuo,” Tomislav Maricic,’ Victor Wiebe,’
Wulf Hevers,” Hugh P.C. Robinson,*" Janet Kelso,' and Svante Paabo'~"

"Max Planck Institute for Evolutionary Anthropology, Deutscher Platz 6, 04103 Leipzig, Gemrmany

2Department of Meuroscience, Karcolinska Institutet, 17177 Stockholm, Sweden

3Department of Integrative Medical Biology, Wallenberg Centre for Molecular Medicine, Umea University, 90187 Umea, Sweden
4Department of Physiology, Development and Meuroscience, University of Cambridge, Cambridge CB2 3EG, UK
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Author manuscript
Cell. Author manuscript: available in PMC 2019 October 04.

4. HHS Public Access

Published in final edited form as:
Cell 2018 October 04: 175(2): 360-371.e13. doi:10.1016/j.cell.2018.08.034.

Evidence that RNA viruses drove of adaptive introgression
between Neanderthals and modern humans

David Enard'2" and Dmitri A Petrov3

Article

The major genetic risk factor for severe
COVID-19isinherited from Neanderthals

https://doi.org/10.1038/541586-020-2818-3  Hugo z.zberg“fE &Svante Paabo'*®

Received: 3 July 2020

Accepted: 22 September 2020 Arecent genetic association study' identified a gene cluster on chromosome 3as arisk
Published online: 30 September 2020 locus for respiratory failure after infection with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Aseparate study (COVID-19 Host Genetics Initiative)?
comprising 3,199 hospitalized patients with coronavirus disease 2019 (COVID-19) and
control individualsshowed that this cluster is the major genetic risk factor for severe
symptomsafter SARS-CoV-2infection and hospitalization. Here we show that the risk
isconferred by agenomic segmentof around 50 kilobasesinsize that s inherited from
Neanderthals and is carried by around 50% of people insouth Asia and around 16% of
peoplein Europe.

[®]Check for updates

=
A genomic region associated with protection against
severe COVID-19 is inherited from Neandertals

ab,1

Hugo Zeberg and Svante P33bo™<’

“Department of Evolutionary Genetics, Max Planck Institute for Evolutionary Anthropology, D-04103 Leipzig, Germany; "Department of Neuroscience,
Karolinska Institutet, SE-17177 Stockholm, Sweden; and “Human Evolutionary Genomics Unit, Okinawa Institute of Science and Technology, Okinawa
904-0495, Japan

Contributed by Svante Pdabo, January 22, 2021 (sent for review December 21, 2020; reviewed by Tobias L. Lenz and Lluis Quintana-Murd)
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LETTER

Altitude adaptation in Tibetans caused by
introgression of Denisovan-like DNA

Emilia Huerta q-.:l[]Ll:]'L..-'Ilj' XinJin'“*, Asan'-~"%* .-"hunma Bianha™*, l-:‘-LnJ.umn M. Peter’, Nicolas Vin

Xin Yi"**, Mingze He"®, Mehmet Somel”, Peixiang Ni', Bo Wang', Xiaohua Ou', Hoasang', liangbai Lusa..,

Kui Li", Guovi Gao'®, Ye Yin', Wei Wang', Xiuging Zhang™ ™ Xun Xu', Huanming Yang' 5% Vingroi Li', I
Jun ".-Il.'.i:l.[]j.’,_J AT o poacmis Nielsen 2207

Prizpusobeni vysokohorskym
podminkam Tibetanu ziskanych
od Homo denisoviensis






