At Home with your microbes — new friends
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Some typical cells
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» Antonie van Leeuwenhoek — 1676
» 1828 bacterium = staff or cane

» 1859 Louis Pasteur microbes cause
fermentation

» 1876 Robert Koch — cause disease
» 1900s Elie Metchnikoff - phagocytosis
» 1910 Paul Ehrlich — magic bullets



» Wet weight (69% water) all humans on Earth =
350 million tons (7000 Titanics)

> Ants = 300 million tons
> Termites = 445 million tons

» Dry weight of bacteria 350-500 billion tons
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Paul Ehrlich
1845-1915

“‘magic bullet” - chemical dyes — killed bacteria

Dyes were used as stains to show bacteria under the microscope



Paul Ehrlich

The Terrorists

Infectious Diseases killed 1 in 3 children
Puerperal fever killed many mothers
Plague, TB, Typhoid, Cholera + + +

~ Antibiotic therapy transformed

medicine and with sanitation human health

Microbes = Disease and must be eradicated



-

Microbes have provided almost all of the compounds
that are made into antibiotics
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The Terrorists

Infectious Diseases killed 1 in 3 children
Puerperal fever killed many mothers
Plague TB, Typhoid, Cholera + + +
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Microbes = Disease and must be eradicated
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INTESTINAL PUTREFACTION SHORTENS LIFE

Uselessness of the large intestine in man.—Case of a woman
whose large intestine was inactive for six months.—Another
case where the greater part of the large intestine was com-
pletely shut off.—Attempts to disinfect the contents of the
large intestine.—Prolonged mastication as a means of pre-
venting intestinal putrefaction . . : - . o 18X

\'

LACTIC ACID AS INHIBITING INTESTINAL PUTREFACTION

The development of the intestinal flora in man.—Harmlessness
of sterilised food.—Means of preventing the putrefaction of
food.—Lactic fermentation and its anti-putrescent action.—
Experiments on man and mice.—Longevity in races which
used soured milk.—Comparative study of different soured
milks.—Properties of the Bulgarian Bacillus.—Means of
preventing intestinal putrefaction with the help of microbes 161




In answer to the question, I have formed the theory that
the large intestine has been increased in mammals to make
it possible for these animals to run long distances without

having to stand still for defacation. The organ, then,
would simply have the function of a reservoir of waste

matter.




M. Grigoroff, a Bulgarian student at Geneva, has been
surprised by the number of centenarians to be found in
Bulgaria, a region in which yahourth, a soured milk, is
the stable food. Some of the centenarians, described by
M. Chemin in his memoir, lived chiefly on a milk diet.
Marie Priou, for example, who died in the Haute-Garonne

in 1838 at the age of 158 years, had lived for the last ten
years of her life entirely on cheese and goat’s milk (0. cit.
p. 100). Ambroise Jantet, a labourer of Verdun, who died
in 1751 at the age of 111 years, ‘‘ ate nothing but unleav-
ened bread and drank nothing but skimmed milk”’ (p.




Friends vs terrorists

Microbes In every corner of our planet
1000 x times mass of all humans on earth

All animal and plant cells have incorporated
bacteria into their structure

Have been here ~ 4 billion years
— Homo sapiens 200k

— Civilisation 6k

— Industrial 0.2k

Bread, Wine, Yoghurt, Cheese,
Antibiotics many other molecules eg insulin



What is a microbiome?

Collection of bacteria in an ecosystem
GUT
SKin

LungS Bacteria can now be identified very easily by

Placenta . their unigue DNA signature
Specific genes for specific metabolism

Breast milk/
Homes

Soil

Water
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The POWER of POOP

promoting safe, accessible fecal microbiota transplant

for all who need it
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Chooseyour donor carefully



Domestic microbiome

Locality mmssp Indoor smmmd Gut, skin, ?airway

Animals important
Species richness and abundance — important
Richness +/- specific taxa (Gene sequencing)

Farm vs urban
developed vs developing



Asthma and Allergy
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Infant yoghurt consumption

Eczema Atopic
sensitization
Child yoghurt N OR(95%CIl)* P N OR (95% CI)* P value
consumption value

AVALe [ NIEdl 366 0.27 (0.08-0.89) 0.03 362 0.38(0.11-1.28) 0.12
mths

Sichllsne ey 396 0.45 (0.20-1.04) 0.06 392  0.71(0.41-1.23) 0.22
consumption< 6
mths*

AUVCA P IaNcExa 398 0.40 (0.20-0.80) 0.01 394 0.36(0.17-0.75)  0.006
mths

SELIEh[GAGE 398 0.75 (0.66-0.85) <0.001 394 0.74 (0.64-0.85)  <0.0001
consumption
6-12 mths*

AUVAY LIRS A 394 0.43 (0.21-0.89) 0.02 390 0.31(0.15-0.66) 0.002
mths



Pacifier use and oral ‘cleaning’

Eczema Atopic
sensitization

N OR (95% CI)* P N OR (95% CI)* P value
value
Any pacifier
use
<3 mths 0.71 (0.42-1.20) 0.20 0.76(0.42=1.40) 0.38
3-6 mths 0.70 (0.421.14) 0.15 1.09 (0.62-1.93) 0.76
6-12 mths 0.67 (0.39-1.15) 0.15 0.77 (0.42-1.42) 0.40
0-12 mths 1.20 (0.69-2.09) 0.51 1.26 (0.67-2.37) 0.48
Pacifier
cleaned by
sucking
<3 mths 0.59 (0.27-1.30) 0.19 0.42 (0.15-1.22) 0.11
3-6 mths 0.29 (0.11-0.75) 0.01 0.36 (0.12-1.03) 0.06
6-12 mths 0.34 (0.12-0.97) 0.04 0.53 (0.18-1.53) 0.24
0-12 mths 0.52 (0.27-1.01) 0.054 0.59 (0.28-1.250 0.17



Effects of early-life exposure to allergens and bacteria
on recurrent wheeze and atopy in urban children

Susan V. Lynch, PhD,** Robert A. Wood, MD,"* Homer Boushey, MD,* Leonard B. Bacharier, MD,°

Gordon R. Bloomberg, MD,® Meyer Kattan, MD,? George T. 0'Connor, MD,® Megan T. Sandel, MD,®
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Marcus Rauch, PhD,* William W. Busse, MD,' and James E. Gern, MD! San Francisco, Calif, Baltimore, Md, St Louis, Mo,
New York, NY, Boston, Mass, Chapel Hill. NC, Detrwit, Mich, and Madison, Wis

Background: Wheezing illnesses cause major morbidity in
infants and are frequent precursors o asthma.

Objective: We sought to examine environmental factors
associated with recurrent wheezing in inner-city environments,
Methods: The Urban Environment and Childhood Asthma
study examined a birth cohort at high risk for asthma (n = 560)
in Baltimore, Boston, New York, and St Louis. Environmental
assessments included allergen exposure and, in a nested
case-control study of 104 children, the bacterial content of
house dust collected in the first year of lile. Associations were
determined among environmental factors, aeroallergen
sensitization, and recurrent wheezing at age 3 years,

Results: Cumulative allergen exposure over the first 3 years was
associated with allergic sensitization, and sensitization at age

3 years was related to recurrent wheeze, In contrast, first-year
exposure Lo cockroach, mouse, and cat allergens was negatively
associated with recurrent wheeze (odds ratio, 0L60, 0L65, and
0.75, respectively: P <.01). Differences in house dust bacterial
content in the first year, especially reduced exposure to specific
Firmicutes and Bacteriodetes, was associated with atopy and

atopic wheeze, Exposure to high levels of both allergens and this
subset of bacteria in the first year of life was most common
among children without atopy or wheeze.

Conclusions: Ininner-ity environments children with the highest
expisure to specific allergens and bacteria during their first year
were least likely to have recurrent wheeze and allergic sensitization.
These findings suggest that concomitant expusure to high levels of
certain allergens and bacteria in early life might be beneficial and
suggest new preventive sirategies for wheezing and allergic diseases,
1) Allergy Clin Immunol 2004; 134: 593-601.)

Key words: Asthma, atopy, allergen exposure, microbial exposure,
inner city

Wheezing illnesses affect 35% to 50% of children by the age of
3 years ~ and are a leading cause for outpatient visits and
hospitalizations.”" Wheezing in nonatopic children is often
transient, but recurrent wheezing in children with early allergic
sensitization or other signs of atopy during the preschool years

Complex interplay of allergens and microbes (and presumably genotype)

may explain inconsistent findings

Lynch SV, Wood RA, et al. Effects of early-life exposure to allergens and bacteria
on recurrent wheeze and atopy in urban children. J Allergy Clin Immunol. 2014

134(3):593-601 el2.



A All Taxa B. Taxa of Interest
p= 059 0.055 0.02 019 0.0 0.001
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100 —

Neither Wheeze Atopic Both Meither Wheeze Atopic Both

Microbial (M) Richness and Allergen (A) Exposure

M High M High M Low M Low
A High A Low A High A Low

Complex interplay of allergens and microbes (and presumably genotype)
may explain inconsistent findings



A All Taxa B. Taxa of Interest
100 0.055 019 0.0 0.001
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Neither Wheeze Atopic Meither Wheeze Atopic Both

Microbial (M) Richness and Allergen (A) Exposure

Clean modern
Amish 5% MLow home

Complex interplay of allergens and microbes (and presumably genotype)
may explain inconsistent findings
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Amish Lite

Pre-industrial microbiota and aIIergens In a post mdustrlal

MATERNAL

City farm environment
Pets + close contact
Feather bedding
Internal compost

No disinfectants
Yoghurt/probiotics
Allergenic foods
Reduced cleaning

INFANT

City farm environment
Animal contact

Pets + close contact
Yoghurt - early

Early allergenic foods

Saliva transfer — pre-
mastication/pacifier

+++



New friends.................

Microbes really rule Earth

We need to re-connect with them
— Diet
— Probiotics (fermented food)

— Urban jungles and the psyche needs natural
environments

— Need care — “Keep your friends close and your
enemies closer (Nicolo Machieavellr)

City farms, City fields, Throw away your

bleach
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