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Healthy aging
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Medical care



Bacteria and health

o o ey P
< — L A e

o i - g
oy oy vy 11 Py

- g Ry —

s sy i | S g
o it - pipetin
AP A o By
P iy e S
— o o g i R
e e————— e —

— ey By @m0

|.II..J.||.II|
ey s Ry ey wa
e —
[ ST ————
SRV T S ——
ey - il
i ———
b 1y i o —
et o e i 4 Dt 1

_—m———
e, 7
v [
. 1l .
ke ¥

20UB125 JO Q3 U

2,500

SEU0DSY JO JUNoD)

2020

2015

2010

2005

2000

Yaar

Protein & Cell volume 11, (2020)




Healthy aging
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Kong et al Current Biology 26, 2016, gut microbes, 2019




Diversity

Human evolution
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Connection with noture
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Yatsunenko, T., (2012), Nature
Clement, J. (2015), Sci Adv
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Biodiversity and evolution
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Yatsunenko, T, (2012), Nature P.W. Geissler., et al (1997). Tropical Medicine
Clement, J. (2015), Sci Adv Blum, W., et al (2019). Microorganisms




Biodiversity and functionality
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Clement, J. (2015), Sci Adv Blum, W., et al (2019). Microorganisms




Resilience Progressive
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Biodiversity hypothesis of health

Inflammatory :
bowel SN Cancer
diseases Diabetes '\ )

Cardiovascular
diseases  piems
5 o

Low contact with
microbial

biodiversity

Immune

imbalance Allergy. 2019:74:1445-1456
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Vangay et. al. Cell 2018
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Practical Recommendations \rg(ggmﬁgglom
1 1 . - by ESNM

To Increase Gut Microbial Diversity ’

* Live on a farm, or at least have a dog or two

- Eat a diverse diet

- Eat washed raw fruits and vegetables

* Fibers

« Fermented foods

 Probiotics

- Wash hands with soap and water instead of
sanitizing

« Avoid unnecessary antibiotics

 Breast feed your baby

« Avoid elective caesarean births
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Rural kids have:
higher gut microbiome diversity
lower prevalence of asthma and allergy

Flies et. al Science of the Total Environment 2020




Kembel et. al. The ISME Journal 2012
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Raw fruits and vegetables

soil microbiome

RICH

soil microbiome

POOR

Hirt 2020 EMBO reports




Raw fruits and vegetables

~ Stem
Organic Conventional

Seeds
Organic Conventional

Fruit pulp
Organic Conventional

Ralstonia
B Pseudomonas
B Methylobacterium
® Burkholderia
' Hymenobacter
Variovorax
= Curtobacterium

B Comamonadaceae sp.

W Acinetobacter

B Pelomonas

m Bdellovibrio

M Flavobacterium

MW Kineococcus
Planctomycetes sp.

= Myxococcales sp.

B Armatimonadetes sp.

W Staphylococcus

W Oligoflexales sp.
Oxalobacteraceae sp.
Pedobacter

m Rathayibacter

M Legionella

M Bradyrhizobium

B Paenibacillus

Microbacteriaceae sp.

Rhizobiales sp.
Pectobacterium
W Nitrospira
M Buchnera
M Streptococcus

B Sphingomonas
Massilia

B Pantoea

B Rhizobiales sp.
Bacillus

® Mucilaginibacter
Zymomonas
Spirosoma

M Frondihabitans

® Acidiphilium

® Novosphingobium
Acetobacteraceae sp.

® Sphingomonadaceae sp.
Erwinia
Rhizobium

B Amnibacterium

® Deinococcus

m Caenimonas
Sphingobium
Sorangium
Gluconobacter

B Aquabacterium

m Corynebacterium

® Acidobacteria sp.
Chryseobacterium
Terriglobus
Stenotrophomonas

m Soil Crenarchaeotic Group(SCG)
Arthrobacter

M Reyranella

W Fructobacillus wassermann et. al. Frontiers in microbiology 2019




Resilient health

Inflammatory
bowel
diseases

Diabetes

microbial == 7N

biodiversity




Eat, breath and
touch green

Marco.van.es@Bac2nature.org
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biodiverse growing #

Rob Baan, Koppert Cress

“.... Besef je dat dit voor mij de eerste
keer in 40 jaar tuinbouwervaring is dat
Ik een meetbaar verschil zie tussen Bio

en ConvElBidony| v ReIgatollesbaar is
groRan weereich agticrodiellsdiversity,
ee%avéegﬁeé%ﬁg WHERIfRT BTGt

Alleen ziet niemand dit nog....



biodiverse growing &

FRAGILE
plant microbiome

HEALTHY
plant microbiome

POOR
soil microbiome

RICH
soil microbiome

Hirt 2020 EMBO reports
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biodiverse growing
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biodiverse playing

our flndmgs suggest that
biodiversity intervention

enhances immunoregulatory pathways and provide an incentive for future
prophylactic approaches to

reduce the risk of immune-

mediated diseases in urban
societies.

(1)




Steering soil microbiomes for better crop quality

(1)

The holy grail to improve human health

Governance and
Global Affairs
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Poor soil health Good soil health

Change in production
Acceptance by farmers and industry Rich microhiome
High functional diversity

High numbers of microbes

Simple microbiome
Low functional diversity
Low numbers of microbes

( Status quo ‘

Improved )
perception and governance

acceptance and governance
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biodiverse playing

Restoring biodiversity
of day care
playgrounds to kick
start children’s health [

endelijke bd

6 MSc Wageningen + \f waln ":":g‘wg e
Day care

GGD

RIVM
Landscaping
Soil microbiome
Health care




biodiverse playing @

“Ik ben als wetenschapper en
voorzitter van het Deltaplan
Biodiversiteitsherstel - én
als kersverse grootmoeder -
groot voorstander van dit
initiatief van Bac2Nature om
de biodiversiteit op
kinderdagverblijven te
vergroten. Uitrollen in
Nederland zou ik zeggen, zo
snel mogelijk!”

Prof. Dr. Louise Vet
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BacZbullding ventilation
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Kembel et. al. The ISME Journal 2012




vegetation A




daylight




Bac2bullding materials







Bac2building

O,

Sunlight s,
4

.0. ® °
,* Building
. e
materials

Layout

B,

Ventilation

The use of a range of
naturally occurring
elements should be
stimulated Furthermore,
pores in building
materials should not run
too deep

The use of natural ventilation should be
stimulated over the use of mechanical
ventilation

Include a diverse set of plants and take in
account humidity,temperature,sunlight

Spots in the house where harmful pathogens
are more likely to cultivate should be
strategically exposed to sunlight

Design spaces to include a variety of
different occupant activities




SacZthecity Urban Greenspace @

Soil dust exposure experiments

Biodiverse soil dust modulates gut microbiota
Bacteria from biodiverse soils may have an anxiety reducing effect

Liddicoat et. al Science of the Total Environment 2020
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SacZthecity Urban Greenspace

-

' saipadsg

g

-—

.____.

=

:

3

i

Salway et. al Enviroment International 2020




Prof. Dr. Stanley Brul

Prof. Dr. Ger Rijkers
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Prof. Dr. Paul Savelkoul
Prof. Dr. Renger Witkamp
Prof. Dr. Ben Witteman
Prof. Dr. Dinand Ekkel

Prof. Dr. Andreas Schwiertz
Dr. Hermie Harmsen

Dr. Erwin Zoetendal

Dr. Freddy Troost
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Exposure vs targeted hygiene

Rook et. al. Allergy and Clinical immunology 2021



