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Ancient dispersal patterns of modern humans 
during the past 100,000 years 

Brenna M. Henn et al. PNAS 
2012;109:17758-17764

Early Spread of Modern Humans Outside Africa

(exact timings uncertain)

Ancient dispersal patterns of modern humans during the past 100,000 y. This map highlights demic 
(population) events that began with a source population in southern Africa 60 to 100 kya and conclude 
with the settlement of South America approximately 12 to 14 kya. Wide arrows indicate major founder 
events during the demographic expansion into different continental regions. Colored arcs indicate the 
putative source for each of these founder events. Thin arrows indicate potential migration paths. Many 
additional migrations occurred during the Holocene, including back migrations into Africa.



Environment of evolutionary adaptation EEA?

200,000 years of small scale societies

Is there a particular environment that shaped human biology? Mismatches 
caused by the many changes in our modern environment are among the causes 
for disease. Humans have also adapted to novel food sources, including the 
consumption of starches in tubers and grains, and the digestion of milk and its 
major sugar lactose.

Pre-agricultural life span was not short!

Longevity Among Hunter-Gatherers: A Cross-Cultural Examination Gurven and Kaplan 2 0 0 7  Population and Development Review

Neither short-lived brutes, nor noble savages!
Long before modern medicine and medications, the modal age at death in 
hunter gatherers was around 70 years!

Many details still controversial:  “The Cooking Hypothesis”

Hominin Dietary Changes Over Deep Time

Eisenstein, M. Evolution: The First Supper. Nature. 2010;468,S8-S9.  COMSTOCK 
IMAGES; D. STELLER /ISTOCKPHOTO; J. READER/SCIENCE PHOTO LIBRARY; UP THE RESOLUTION; 
A. DICKOV/ISTOCKPHOTO

Massive changes in menu

Dietary changes have also had both immensely positive and  very negative 
effects on human health.



Hominin Dietary Changes Over Deep and more Recent Time

cooked 
tubers

Meat eating, brain gain and grains (no small potatoes!)

Obesity

The Tuscan General 
Alessandro del Borro, 
attributed to Charles 
Mellin, 1645

“Venus” figurines 
from the middle 
stone age 
Lespugue, Dolni 
Vestonice and 
Willendorf, 26, 28 
24 ky

Fat Buddha: 
Contentment 
and 
Abundance 
Bu Dai 
� 
Xiao Fo �� 

From desirable to despised Obesity went from revered status symbol to pathological condition and social stigma. It 
was often perceived as a sign of female fertility and general prosperity. 
Obesity in modern times is associated with higher incidence of disease and infertility. 

Obesity More obese people than hungry people! High obesity rates (>25% of adults) are seen in the same places where food 
cost is very low!



Cheap Food? Too cheap? Have we reached a point where low food prices are partly responsible for 
obesity?

1. Diseases with genetic cause. 
Cystic fibrosis, Severe combined immunodeficiency, PKU, Tay-Sachs

2.  Diseases with environmental cause. 
Infection, dysbiosis, malnutrition, poverty

3.  Diseases that are byproducts of defense systems.

Autoimmune diseases, rheumatoid arthritis, Asthma, panic disorders

4.  Diseases of homeostasis. 
obesity, heart disease, type 2 diabetes, addiction

5.  Diseases caused by lack of maintenance.

age related cancers, neurodegeneration, cardiovascular disease, 


6. Diseases caused by stochastic developmental problems 
Trisomy 21, premature birth, preeclampsia

7. Diseases of pregnancy and early development caused by  
maternal-fetal or maternal paternal conflicts. 
Fetal growth restrictions, imprinting disorders, some autism spectrum disorders.

Types of Diseases Attempt to classify diseases according to their causes. Many diseases can also 
result from combination of causes.

Epidemiologcal Transitions

Omran, A.R. The epidemiologic transition: A theory of the epidemiology of population change. 
Milbank Q. 1971, 49, 509-538. 

Non-
miserable 
foragers?

Birth rates and death rates have dramatically changed during human prehistory 
and history. The extreme lowering of both rates is leading to populations with 
many more older (ever older) adults and a relative lack of young people. In this 
sense, successful cultural and technical solutions (medicine) are creating novel 
challenges (top heavy population age pyramids).



Aging and survival

(Hawkes 2010, PNAS) 

Age distribution Hadza grandmother at work
Wild chimpanzees  

(5 groups)
Humans 

(Hadza foragers)

(Hawkes et al. 1997 Current Anthropology)

Heidi feeds and teaches her

grand kids and other kids

Humans populations have many individuals who survive long after the period of 
reproduction. In Most other animals, when reproduction ceases, most individuals tend to 
die. Due to the bias favoring female survival , many more older females survive. Up to 
25% of living adults in a given social group can be post-reproductive females. The 
grandmother hypothesis proposes that these females benefit their younger relatives buy 
provisioning children with food, care and knowledge. 
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The hominid ecological niche: 
CULTURE  

                              C. Loring Brace

 Transmitted in all directions:

Non-biological inheritance system.

 Rapidly evolving.

Human biology:                                                             
profoundly embedded in culture and shaped by culture.

our diseases live in this niche!

A new type of ecological niche: ratcheting/cumulative cultures both technical 
and social! 
Human disease exist in this same human ecological niche: they are shaped by 
culture and also shape culture by their relative importance. e.g. 1) European 
reformation (the major split up of the Christian Church) was strongly influenced 
by the plague in the 15th century. 2) the loss of many traditional Native American 
Cultures was caused by the European diseases arriving with the European 
conquest.

The socio-cultural niche

Personal Names

Sacred Spaces

Increased capacity to cooperate with  
and compete against other groups.

Group Identity

Shared Rituals                         
Dance & Music

Kinship Terms
Tribes

Shared Symbols

Socio-cultural winning App: no personal names, no language, no 
reputation! 
Combining personal names with tracking of kinship and the formation of large 
social networks (tribes), the formation of large coalitions between tribes opened 
up completely new opportunities for infectious diseases….



Grooming Behavioral defenses Behavioral defenses such as grooming are very important for social animals. 
These behaviors can then also come to take on social importance.

Purity Worship:

Pushing back against infection with religious beliefs?
Hinduism Judaism

Islam

Buddhism

Shintoism TaoismChristianism

Cultural defenses? Could the recurring theme of purity, cleanliness and hygiene in many religions have 
originated from the observation that these attributes limit infectious disease? All these 
belief systems originated in regions with large cities, complex societies, trade, empire 
and other factors that facilitate disease transmission in densely populated areas….

Defense is Costly and Dangerous!

autoimmune disorders

The cost of immune defenses includes autoimmunity. 
Some individuals or some of their tissues come under attack by their own 
immune system. 
Can you name two autoimmune diseases: 
rheumthoid arthritis: self attack on joints 
multiple sclerosis: self attack on central nervous system 
type 1 diabetes: self attack on pancreatic islet cells that secrete insulin 
inflammatory bowel disease: self attack on gut tissue and or associated 
microbes



Know Thyself!

A Tsuku-bai (��) water fountain in Ryoanji Temple, Kyoto, Japan

our powerful immune systems have to know ourselves
Tsuku-bai (��)

Winnie Harlow

Autoimmune reaction targeting melanocytes

in Cannes, 2019

confusing self with non-self can be very costly

Vitilago, a highly visible autoimmune disease resulting from autoimmune attack 
of melanocytes, the cells that produce melanin, the pigment of hair, skin and 
eyes. Winnie Harlow, Canadian super model.

Verhasselt, V. (2010). Oral tolerance in neonates: from basics to potential prevention of allergic disease. Mucosal Immunology; 3(4):326-33. doi: 10.1038/mi.2010.25.

Breastmilk and immunity

before our immune 
systems come online, 
we get much needed 
help from our mothers!

Before reaching the milk, ingested airborne and dietary antigens are handled by the 
maternal digestive system, which could contribute to the generation of tolerogenic 
peptides. Depending on the maternal antigen exposure and mammary gland 
permeability, various amounts of antigen will be found in breast milk. Maternal 
sensitization to the ingested allergens will dictate whether the transferred antigens will be 
found in the milk free or complexed to antigen-specific IgA and IgG. The presence of IgA 
will trap antigens and prevent their transfer to the child, whereas antigen bound to IgG 
will be very efficiently transferred across the gut barrier using the FcRn. Prebiotics, such 
as oligosaccharides, that are present in breast milk will lead to the development of a 
microbiota promoting immune tolerance induction.



SIB Swiss Institute of Bioinformatics 

Viruses mighty, minute menaces! Practice question: 
Why were bacteria and protozoa discovered long before viruses? 
Because viruses are sub-cellular parasites that cannot be seen by light 
microscopy.

Bacteria

Institut Pasteur

bugs galore: enemies, friends, and passengers Many bacteria can easily be seen by light microscopy, especially after staining 
with dyes (originally developed to stain silk and other textiles, these dyes stain 
the glycocalyx of many bacteria differentially). Several steps in the life-life-cycle 
of bacteria can be targeted by medication (antibiotics).

Protozoa

Entamoeba  
histolytica

Trypanosoma brucei

Trypanosoma brucei

Balantidium  
coli

Babesia

single celled but often deadly or crippling Protozoa are true Eukaryotes, mono- or unicellular animals. Unlike unicellular 
plants (algae and phytoplankton) they need to eat and often infect multicellular 
hosts.  Anti-protozoan medications exist, but these are more likely to be more 
poisonous for mammalian hosts.



Fungi too! tenaceous and potentially very damaging Fungi like animals are heterotroph, they cannot make their own food from water, 
air and sunlight. Many fungi evolved to parasite multicellular plants and animals. 
Fungi complete with bacteria and can produce anti-bacterial compounds such 
as penicillin.

Virulence

How sick does a parasite or pathogen make its host?

Does its impact on host affect its probability of transmission?

asymptomatic disease death

In the tug-of-war between pathogens and host, the outcome can rapidly vary 
from asymptomatic, to disease, to death. 
Asymptomatic carriers of infectious disease agents, can be responsible for huge 
outbreaks (e.g. “Typhoid Mary” a cook in New York who was at the center of 
typhoid epidemic in 1906).

Anthrax vaccine antiseptic surgery
food  

pasteurization

Louis Pasteur: The power of microbes! Early microbiologists disproved ancient theories of spontaneous generation and 
ethical life force (elan vital) with experiments showing that if all microbes in a rich 
broth are killed by heat treatment, the broth will stay clear and remain 
unfermented in a sealed glass flask for decades…now centuries.



Robert Koch: proving that microbes cause disease

Koch’s  
Postulate

identified: 
Anthrax, Bacillus anthracis 

TB, Mycobacterium tuberculosis 

Cholera, Vibrio cholera

Koch and Pasteur were fierce rivals..in the spirit of ultranationalism of the times.

Rudolf Virchow: disease from within: its all cells!

Trichinella suis

Otto von Bismarck

Rudolf Virchow rejected germ theory and Darwinian thought,  
Eminent people often are eminently wrong. Activist for social justice can get their 
science wrong!

New Arrivals: Cross-species infections
Single host species or multiple host species?

Keim and Wagner 2009

Cross-species jumps can be associated with very high virulence

Infection cycles of Bacillus anthracis, Yersinia pestis and Francisella tularensis. a | Cattle and other ungulates 
serve as hosts for Bacillus anthracis, which causes anthrax. They inhale spores from the soil while grazing and, 
once ingested, these spores germinate. The bacteria then ultimately kill the host. Humans can be exposed to 
spores from the environment or contaminated animal products, such as meat or skin. b | Rodents are the 
hosts of Yersinia pestis, the causative agent of plague, and fleas are the vectors that spread the organism 
between hosts. Y. pestis continuously cycles between hosts and vectors without ever persisting in the 
environment. Humans are most commonly infected from the bite of an infected flea but can also become 
infected through contact with an infected rodent or other host. c | Type A tularaemia, caused by Francisella 
tularensis subsp. tularensis, is thought to be primarily a disease of lagomorphs (rabbits and hares) and 
arthropods. Lagomorphs are the hosts for the bacterium, and ticks and flies serve as vectors that transmit the 
disease between infected and naive hosts and may also serve as long-term reservoirs for the bacteria. 
Humans are typically infected by the bite of an infected tick or fly or by handling a diseased animal. d | 
Francisella tularensis subsp. holarctica has a more complex life cycle. A variety of mammals are thought to 



ABO histo-blood groups and Noroviruses

ABO and similar sugar chains are also 
massively expressed on mucus of the 
gut: 
They are directly targeted by Noroviruses

protection via individual variability

Noroviruses are infamous for infecting entire cruise ships. Different viral strains 
each favor different blood groups, i.e. individuals who express slightly different 
sugar chains on their gut epithelial cell surfaces.

Puerperal Fever

Ignaz Semmelweis and 
Oliver Wendel Holmes 
1840s

Lack of sanitation (hand 
washing by doctors, 
directly leading to deadly 
bacterial infection in 
mothers.

High Cost of Lack of Hygiene

mother-killing doctors Doctors in Europe and America  were actively infecting mother during child 
delivery because they did not wash their hands prior to attending the birth, often 
infecting the mothers with deadly bacterial infection from bacteria the doctors 
picked up doing necropsies.	  

Pellagra: colonized maize (without the Mayan recipe!!)

Niacin deficiency due to improper preparation of corn….

disease created by cultural ignorance
The use of new crops can come with the risk of malnutrition if the crop is 
borrowed without learning about adaptive ways of preparing it. Not nixtamalizing 
corn can lead to niacin deficiency in poor people who eat corn as major source 
of carbohydrates. 
Niacin: is a form of vitamin B3, an essential human nutrient.



.

The great leap forward policies and failures of 
farming, no free press, no opposition, no 
accountability!

The great Chinese famine under Mao

up to 40million deaths from starvation 1958 to 1962, impact 
still visible in China’s population structure

mass-starvation caused by idealism and inept government
��: �	�-����������� (Mubei: Yi Jiu Wu Ba – Yi Jiu 
Liu Er Nian Zhongguo Da Jihuang Shiji) ("Tombstone: An Account of 
Chinese Famine From 1958–1962”) 
War famously can expose large numbers of soldiers and civilians to 
human-made disease!

modern food supply

meat veggies

bag containing plant shoots which are suspected 
to contain bacterial strains of Escherichia coli 
O104:H4, a rare enterohemorrhagic strain of E. 
coli which has caused the recent outbreak of 
illness in Germany,  killing 35 people.

Mad cow 
disease: 
feeding cows 
cows….

deadly disease courtesy of our modern industrial food supply
Industrial food supply brings new risks for rapid dispersal of infectious agents. 
Feeding cattle with the remains of slaughtered cattle sparked the mad cow prion 
crisis in the 1980s.

DES daughters: When medications cause disease

Diethylstilbestrol
terrible unintended side effects

The synthetic estrogen DES was given to pregnant women at risk for 
miscarriage. Unbeknownst to the doctors, this molecule causes severe 
malformations of the female reproductive tract of the fetus. Thousands of 
women in the US were affected. The same chemical was also used to 
chemically “castrate” homosexual men, including the famous WWII code breaker 
and mathematician Alan Turing.



we share the planet!

West Nile, a flavivirus new arrivals

Many paths for a zoonotic virus to human hosts

Studying immunity to zoonotic diseases in the natural host — keeping it real. Andrew G. D. Bean, Michelle L. Baker, Cameron R. 
Stewart, Christopher Cowled, Celine Deffrasnes, Lin-Fa Wang & John W. Lowenthal Nature Reviews Immunology 13, 851–861 (2013) 



Eradication of Smallpox : from 20 million in 1920 to 0 in 1978 Vaccines have allowed the eradication of infectious diseases! 
The bad news is that some countries still keep stocks of live smallpox 
virus for their bioweapons programs…. and that most young people 
around the world have no immunity against smallpox.

The near-eradication of Polio 
due to oral polio vaccine (OPV) 
Developed by Albert Sabin.

Another success story: Some of the places where polio persists have very strong anti-vaccination 
attitudes e.g. Northern Nigeria.

Somatic versus organismal selection

Podlaha et al. Evolution of the once genome. 2012 Trends in Genetics

intra-somatic evolution: 

There are direct parallels between natural selection acting on organisms in the 
wild and somatic selection acting on cells within the body. Cancer is the result of 
intra-body selection. Anti-cancer drugs become novel selective forces on the 
rapid evolution of cancer. 
Cancer represents “catastrophic, runaway evolution within the body”.



Somatic Evolution

Podlaha et al. Evolution of the onco genome. 2012 Trends in Genetics

fighting cancer by abdicating its evolution?
Cancer progression. The progression to cancer begins with the emergence of the first genetic, 
epigenetic or genomic alteration in normal cells (blue circles) and usually ends with a large population of 
malignant cells invading multiple tissues (a). This process involves the evolution of multiple ‘novel’ 
cellular traits. Most somatic alterations in epithelial cells lining the colon, for instance, are not 
advantageous and will disappear with the death of a cell. Occasionally, an alteration that increases the 
proliferation rate of a cell arises, allowing this cell to increase in number. This population of ‘rogue’ cells 
can decline with the onset of anti-cancer therapy; however, the arrival of an alteration conferring drug 
resistance reverses the effects of treatment and allows new growth (b). In some cases, resistance to an 
anti-cancer drug may already be present in a small subset of tumor cells. In such a scenario, the 
population of sensitive cancer cells will decline and eventually be replaced by drug-resistant cells. 
Further alterations may be necessary to enable tumor cells to metastasize (c) and spread to other 
tissues (d); these changes might arise before diagnosis and treatment or, as shown in this example, 
thereafter.

onco-fetal (carcino-embryonic) antigens?
Antigen = molecule that can be recognized by an antibody 

Tumors and metastatic cancer cells can express many molecules otherwise 
only observed on fetuses and their placentas (trophoblasts).

These molecules evolved due to the advantages they provide to the growing fetus. 

Unfortunately, the instructions for assembling these molecules are present in the genome of 
every somatic cell.

“Oncofetal” antigens represent the double edged sword of fetal adaptations: the same 
gene can be highly beneficial early and highly detrimental late in life.

This is called antagonistic pleiotropy.

Practice question: 
What is Antagonistic Pleiotropy? 
Opposite effects of the same gene early and late in life.

Tumor specific antigens

Your immune system catches most cancers! 
There are a variety of molecules that allow your 
immune cells to recognize that something is off with 
cancer cells” 
Tumor antigens 

These include: 

Weird proteins resulting from cancer causing 
mutations. 

Normal proteins that are over or under expressed. 

Viral proteins expressed by cancer causing viruses. 

Altered cell-surface molecules, including many sugar 
chain compositions (glycans).

Most incipient cancers that form in our bodies get controlled by our immune 
systems. Our immune systems are not just self/nonself systems but also : 
damaged/dangerous self detectors.



Changing landscapes and homes Unburnt and burnt savannah grass land in souther Tanzania  
kitchen in field research Camp in Tanzania, open fire kitchens generate much 
smoke, often affecting women and their children more than adult men. 

Tobacco Adds Tobacco adds have worked to get the majority of US citizens to smoke. Anti -
Tobacco adds are equally effective.  
Edward Bernays, Sigmund Freud’s nephew was one of the inventor of mass 
marketing and was instrumental in launching the “independent women smoke” 
meme that is working still today….Over 6 million directly tobacco related deaths 
each year globally.

Air Pollution Air pollution in Bangkok, Saudi Arabia, China, India. Cameroon, Bangladesh and 
on I-5 in Los Angeles.



The necessary junk: new functions for transposable elements.

Muotri, et al. Hum. Mol. Genet. (2007)

Delicate balance between dangerous mutation and precious novel variation

As humans, chimpanzees and bonobos evolved from a common ancestor, retrotransposons 
actively mobilized in the ancestral germ lines, which resulted in the generation of genomic variation 
that natural selection then acted upon. Alu retrotransposition rates (represented by the thickness 
of the blue line) remained relatively similar between the three species; however, long interspersed 
nuclear element 1 (LINE1) retrotransposition rates (represented by the thickness of the red line) 
were suppressed in the human lineage. Retrotransposition of LINE, Alu and SINE–VNTR–Alu (SVA) 
elements continues to occur in the human germ line, which creates population variants that are 
present in every cell of an individual’s body and are also passed on to future generations. Whether 
LINE1 or Alu somatic retrotransposition rates differ between human and non-human primates is 
unknown. b | Somatic retrotransposition can happen at any time during embryogenesis. 
Retrotransposition events that occur in early pluripotent progenitor cells will result in somatic 
mosaicism: these unique cells will contribute to all tissues of the body of the individual, including 

Evolution of immunity coopted transposable elements The cover focuses on some of the immunities of various animals, such as 
DSCAM in insects, spRAG1l and spRAG2l in echinoderms, VLR in jawless 
vertebrates, and various immunoglobulin subtypes in animals that possess the 
adaptive immune system. The white on grey background displays receptors that 
play key roles within each of the immune systems, such as TLR for the innate 
immune system, and TCR, MHCI, and MHCII in the adaptive immune system.

RAG  to Riches  
from selfish DNA transposon to basis of our adaptive immune system

Recombination
Activating
Genes

Jawed vertebrate antibody genes are assembled via recombination activating 
gene (RAG)-mediated joining of immunoglobulin gene fragments consisting of 
variable (V), diversity (D) and joining (J) elements, as well as constant (C) exons. 
The mature antigen receptors in both cases are expressed on the surfaces of 
lymphocytes and can be secreted to the plasma. RAG are encoding 
recombinase enzymes and appear to have evolved from transposon enzymes 
(transposases). 



Placentation and Domesticated Retroviruses

Syncitin 1 and 2 are captive 
viruses: 

cell fusion: syncytium 
and immune suppression by 
viral glycoprotein

Invasive mammalian placentas have evolved in part by “co-opting” endogenous 
retroviruses for syncytium formation and immune evasion of maternal immunity.

South Africa: Project Coast

Racial warfare program led by 
cardiologist Wouter Basson and the 
Black Bomb!

Doctor Wouter Basson never went to jail……..despite his teams concerted effort 
to murder citizens of South Africa.

B-Virus ( Herpesvirus simiae) HVB

A macaque virus very dangerous for humans!

This virus can kill people when it infects their central nervous system. There have 
been several casualties at US primate centers. 



 Ebola versus Marburg Virus Ebola (circles) seems more prevalent in wet forests, Marburg, another filovirus 
more in drier forest 
both appear to exist in reservoirs in different bat  (flying foxes) species, most 
likely the hammerhead bat Hypsignathus monstrosus. 
Ebola is a huge concern for wild apes as well as for humans. 

IVF clinics 
per capita

IVF clinics 
per infertile women

Low fertility around the globe

Inhorn, MC, Patrizio, P. Hum. Reprod. Update (2015)

Assisted reproduction technology is concentrated where the money is: but 
infertility is increasingly also affecting people living in less wealthy societies.

Human genome editing in embryos

The potential risks of C-C chemokine receptor 5-edited babies in bone development Yong Xie, Shaohua Zhan, Wei Ge & Peifu Tang  Bone Research (2019)

Genome editing of embryos. A team in China has already edited human 
embryos, in one case leading to the birth of twins with genetic resistance to HIV 
infection edited into their genome (only one of them is actually protected). These 
experiments were performed under poor oversight and using fraudulent human 
subjects procedures…. they have cause international outrage. How much buy-in 
there was from the Chinese government remains unclear. There are suspicions 
of the existence of a modern eugenics program, trying to improve people…. 



The need for blame

Magical thinking, witchcraft

Litigation

RICHARD GAGE 
& ASSOCIATES 

Top Vaccine Injury Attorney 
in the entire United States 

Serving Clients Nation-Wide

Often disease is blamed on third parties. Both witch doctors and lawyers can 
make an easy living out of these tendencies. 
Blame is readily put on groups perceived as “others” immigrants, foreigners 
people with different or no religions, people that belong to readily identified 
minorities.

Disability or Other Ability?

The Price of ‘Disability Denial’ 
Catherine Kudlick

Is deafness simply “other abled” or is it a disability? Many people with disabilities 
also happen to be differently able. 
We all would have a lot to gain from nurturing these abilities by accommodating 
the disabilities.

Losing the fight: Measles back on the rise
Anti-vaccine misinformation is causing new outbreaks of preventable disease. 
Social media are powerful arenas of misinformation. Fanatic vaccine critics will 
create echo-chambers that amplify anti-vaccine messages. Most people in the 
modernized world have not lost children to infectious disease, as these diseases 
have become so rare due to immunizations: ironically vaccines are becoming 
victims of their own success!



Public: attitudes towards Immunizations Mixed reasons for both positive and negative attitudes towards immunization. 
Such attitudes seem to be influenced by our neighbors and other members of 
our respective societies. 
There is a need for open dialogue with parents to bring immunization rates up 
again.

SES Socio Economic Status

An 1880 painting by Jean-
Eugène Buland showing a 
stark contrast in 
socioeconomic status 
income, 
education and 
occupation

Feeling poor seems unhealthy

Socioeconomic status (SES) is an economic and sociological combined total measure of a person's work experience 
and of an individual's or family's economic and social position in relation to others, based on income, education, and 
occupation. 
Not a simple question of dollars per day, but very much influenced by how we perceive our relative poverty….

Social Capital

the collective value of all social networks (who people know), and the 
inclinations that arise from these networks to do things for each other 

(norms of reciprocity). Tom Sanders, Harvard

Social capital is hard to measure, but is independent of hard currency. 
How likely we each are to have other people caring about us seems to be a 
“money-independent” type of capital. 



Mental Health: Depression
Could social capital help?

Others, like depression have massively increased in many places around the 
world.  
No single cause is apparent, but poverty and political instability do not help…..

Summary of genetic analyses performed on 13 psychiatric disorders

anxiety 
alcohol abuse 
major depressive  
any phobia 
attehtion deficit 
conduct disorder 
PTSD 
bipolar 
eating 
OCD 
Autism Spectrum 
Schizophrenia 
Tourette syndrome 

Geschwind and Flint 2015 Science

Fig. 1. Summary of genetic analyses performed on 13 psychiatric disorders. (A) Highest lifetime (point for ASD) 
prevalence in percentages. The discontinuous bar in phobias represents the range in different forms. (B) 
Heritability estimates; bars, standard error (SE). (C) SNP-based heritability estimates; bars, SE. (D) Number of 
genome-wide significant loci.The x axis is discontinuous because of the large difference of associated loci 
between disorders. (E) The number of associated structural variants (SVs include copy number variation and 
chromosomal changes) that either reach genome-wide significance or have been replicated with P ≤ 0.01 in 
another study. (F) The y axis shows associated GWAS loci (blue) and SVs (green) by the number of cases (x 
axis) in the largest study for that disorder. The number of cases in the largest study for GWAS (D) and SV 
studies (E) is reported next to each disorder..The order of disorders and their color coding are maintained 
throughout the bar plots. SNPs are single nucleotide polymorphisms. 

Drugging the Mind
1 in six US citizens take psychiatric drugs. 
85% of them take them long-term.  Market is worth over 70 billion $.

NYT

The most commonly used type of drug was an antidepressant like Zoloft and 
Celexa, followed by an anti-anxiety or sleeping pill like Xanax and Ambien. All of 
these drugs can have withdrawal effects, including panic attacks and sleep 
problems, for many people on them long term.



Sexually imprinted brain theory

Simon Baron Cohen, Bernard Crespi and colleagues

The extreme male or female brain theory for mental diseases: the “tug of war” 
between maternal versus paternal imprinting can underlie many common forms 
of mental disease.

Mortality rates for firearm suicide and homicide for selected members of the 
Organization for Economic Co-operation and Development.

Data available at the GunPolicy.org website, http://www.gunpolicy.org 
(accessed August 28, 2014).

Access to guns = access to easy suicide

USA

Suicide versus other violence across the world The USA has similar suicide rates as Canada and Germany, lower than Japan, 
South Korea, and Russia.



Menopause: disease or adaptation? Some “diseases” are actually adaptations! menopause, the cessation of 
ovulation often followed by three decades of productive life is what made grand-
motherhood possible. Other adaptation often mistaken for symptoms of disease 
are medium level fevers (they help the body clear viruses) and pain, which is 
crucial for allowing recovery and healing of damaged body parts.

The values of evolutionary approaches to disease

The VAR2 story

Thinking outside the disease

Studies of malaria during pregnancy, a dangerous condition for mother and fetus 
have led to the discovery of a malaria parasite protein called VAR2, which allows 
the parasite to bind to the (fetal) placental cells. Further studies revealed that the 
parasites used a sugar chains on the placental cells to attach. Since then, 
almost every cancer styled investigated appears to also carry such sugar chains 
(glycosaminoglycans chains attached to a protein called syndecan1). A 
company has been founded in Denmark that develops cancer targeting drugs 
making use of this malarial sugar-binding protein.


