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EVOLUTION OF THE HUMAN 
HOLOGENOME



1. STOMACH (ACIDITY)   
Crab-eating Macaque
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evolution of stomach 
acidity and its relevance to 
the human microbiome." 
PloS one 10, no. 7 (2015): 
e0134116.
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IMPORTANCE
• Hard(er) for adult humans to acquire new 

microbes (e.g., from fermented foods)

• Any procedure or medicine that raises the 

pH of the stomach (makes it more neutral) 
increases risk of pathogens surviving to 
reach the intestines



2A. INTESTINES (GEOGRAPHY)







Due to a mixture of vertical inheritance of microbes from mom (during birth),

environmental acquisition and diet. 



Importance
• Has the effect of engendering microbiomes 

that reflect local conditions



 2B. INTESTINES (CULTURE) 



CHIMPANZEES HAVE GASTRONOMIC CULTURE





ç



Zero calorie Camponotus





Different cultures have different microbiomes



Importance (geography + culture)

• Has the effect of engendering microbiomes 
that reflect local conditions


• This becomes decoupled, however, when 
acquisition is interrupted (e.g., C-sections) 
or disconnects between ancestral and 
modern diets





C-sections + diet changes disconnect local context and microbiomes



Importance
• Has the effect of engendering microbiomes 

that reflect local conditions

• This becomes decoupled, however, when 

acquisition is interrupted (e.g., C-sections). 
This includes the loss of species. 


• The species being lost are not only locally 
adapted, they are also key functional 
species.





3. SKIN
Sculpture by Ron Mueck



Sebaceous 
gland = 
apocrine 
gland

Sweat gland

= eccrine 
gland



DEMODEX MITES





BACTERIA (AND FUNGI)

The Bellybutton as seen by Martin Oegerlli

Photo by Martin Oegerili



MEDICALLY NORMAL = Staphylococcus

The Bellybutton as seen by Martin Oegerlli

Photo by Martin Oegerili







POTENTIAL ORIGIN  
 OF THE GLANDS

• Sexy (costly signal)

• Prevents pathogens (favors a good layer)

• Signals ill health (or good health)

• Other?

• Fun to develop theory here, but it hasn’t 

been (not yet)



Dr. Julie Horvath Roth
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Variation among humans



Kate Coyle



Importance
• People with different skin microbiomes are 

differently susceptible to particular 
pathogens


• Skin microbiome composition influences 
attractiveness to mosquitoes (Staph = 
more attractive)


• Whatever the ancestral function of skin 
microbiomes, we have radically altered 
them



4. VAGINAL COMMUNITIES



Dr. Elizabeth Miller,

Now at U. of Minnesota





Healthy humans

Chimpanzees



Healthy humans

Chimpanzees





5A. THE EXTENDED HOLOGENOME



THE COGNITIVE BUFFERING 
HYPOTHESIS







EXTENDING THE HOLOGENOME…

• Makes inedible food edible (some roots/
tubers)


• Allows foods to be stored

• Helps to transform what is edible in a 

landscape (transforms the edible 
landscape)


• May help kill foodborne pathogens

• BUFFERS HARD TIMES
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FERMENTATION APPEARS ANCIENT
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FERMENTATION APPEARS ANCIENT



Two Kinds of Rot

Rot by molds (= typically not safe) 

Rot by yeasts 
and lactic acid

bacteria (safe 
because of 
acids and 
alcohols)



Alcohol





Super-
speedy 
Alcohol

Dehydrogen
ase





Novel Lactic 
Acid 
Receptor

Suppresses immune response and 
slows metabolism of fat.  





A brief history of fermentation (beer, fruit, grain, honey)
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A brief history of fermentation (meat)



Prof. Dan Fisher,

University of Michigan
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A flavor “like Stilton cheese and steak all in 
one”
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5B. THE ROLE OF THE BODY



Dr. Emily Meineke

Musician Joe Kwon

Chef 
Mama 
Kwon



Dr. Emily Meineke
Musician Joe Kwon

Chef 
Mama 
KwonTson mat (Hand Flavor)



Soured with GI and sometimes 
vaginal Lactobacillus





Sour with GI and sometimes 
vaginal Lactobacillus Reddened by skin Brevibacterium linens

Sticky with foot Bacillus subitilis Sour and punchy with oral Streptococcus



Big Man, Ron Mueck

BODY 
FLAVOR







Reese, Aspen T., Anne A. Madden, Marie Joossens, Guylaine Lacaze, and Robert R. Dunn. "Influences of ingredients and 
bakers on the bacteria and fungi in sourdough starters and bread." Msphere 5, no. 1 (2020): e00950-19.
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FOR MORE ON THE INTERSECTION OF ORTHONASAL OLFACTION

AND THE BRAIN, SEE ALSO… SHEPHERD
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Each time we smell something, that 
experience receives two cards. One card is 
associated with something like the title of the 
experience, a story recorded as a memory. “I 
was eating cheese with my friend and…” 
 The second card records the subject 
“cheese.”


The more different experiences accumulate in 
a particular subject, the more finely the 
subject cards are divided. Also, the less 
random the connections among subjects 
become. Cheeses become divided into hard 
and soft cheeses. Then soft cheeses become 
divided into blue cheeses and, for example, 
washed rind cheeses. And so on.


Here an expert is someone who can 
distinguish, whose card catalogue has many 
divisions.  

Cabrales cheese 
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THIS BEGINS EARLY IN LIFE
Sculpture by Ron Mueck 
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½ ate anise

½ did not
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Lick-lipping

pleasure

Scrunchy-faced

displeasure
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IMAGINE A EXTENDED CULTURAL HOLOGENOME

(IMPRINTED ON THE NOSE)
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5C. IT IS NOT JUST HUMANS 



ALEXIS ROCKMAN, THE ECOTOURIST



WASP
Stefanini, Irene, Leonardo 
Dapporto, Jean-Luc Legras, 
Antonio Calabretta, Monica 
Di Paola, Carlotta De 
Filippo, Roberto Viola et al. 
"Role of social wasps in 
Saccharomyces cerevisiae 
ecology and 
evolution." Proceedings of 
the National Academy of 
Sciences 109, no. 33 (2012): 
13398-13403.





The Innovation: Led to a patent and a start up (Lachancea LLC, John 
Sheppard). Dr. Anne Madden pictured (not here tonight). 
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ALEXIS ROCKMAN, THE ECOTOURIST



ALEXIS ROCKMAN, THE ECOTOURIST





5D. WHY SHOULD ONE CARE? 







Me and My Other Self, Joana Ricou

THE HOLOGENOME (Zooming back out)



A FEW EXAMPLES OF MANY






