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Bacteria and Health

Protein & Cell volume 11, (2020)

https://link.springer.com/journal/13238
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Kong et al Current Biology 26, 2016, gut microbes, 2019
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https://www.cell.com/current-biology/pdf/S0960-9822(16)30927-7.pdf
https://www.tandfonline.com/doi/full/10.1080/19490976.2018.1494102


youtube

https://www.youtube.com/watch?v=b6Ua_zWDH6U


Yatsunenko, T., (2012), Nature
Clement, J. (2015), Sci Adv
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https://www.nature.com/articles/nature11053
https://www.science.org/doi/10.1126/sciadv.1500183
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Blum, W., et al (2019). MicroorganismsP.W. Geissler., et al (1997). Tropical Medicine
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https://www.mdpi.com/2076-2607/7/9/287
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3156.1997.d01-345.x


Low contact with 

biodiversity
microbial

Allergy. 2019;74:1445–1456

Biodiversity 
hypothesis 
of health

https://onlinelibrary.wiley.com/doi/10.1111/all.13763


Low contact with 
microbial

biodiversity

Biodiversity 
hypothesis 
of health



Bac2play

Bac2building

Bac2theCity

Bac2veggie

Contact with 
microbial

biodiversity

Domains



Eat, Breathe and Touch 
green

Marco.van.es@Bac2nature.org



ISME Journal (2019) 13

https://www.nature.com/articles/s41396-019-0345-8


ISME Journal (2019) 13

https://www.nature.com/articles/s41396-019-0345-8


PNAS | September 13, 2016

https://www.pnas.org/doi/abs/10.1073/pnas.1521835113


Vangay et. al. Cell 2018

https://www.sciencedirect.com/science/article/pii/S0092867418313825


• 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

Practical Recommendations 
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Wassermann et. al. Frontiers in microbiology 2019

Bac2veggie

https://www.frontiersin.org/articles/10.3389/fmicb.2019.01629/full?fbclid=IwAR186rt61MMbzPSSfImPtslnqKKQuK5bjA8rg36Y9dCU4Q485LtP5ifFNCg


Hirt 2020 EMBO reports

Bac2veggie

https://www.embopress.org/doi/full/10.15252/embr.202051069


Do raw vegetables, 
grown in a rich microbial diversity,

have an extra health effect?

Rob Baan, Koppert Cress

“…Do you realize that this is the first time 
in 40 years of horticultural experience 
that I see a measurable difference 
between Organic and Conventional? If it 
is measurable instead of a feeling or an 
emotion, this is a world-class study…”

Bac2veggie



Hirt 2020 EMBO reports
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https://www.embopress.org/doi/full/10.15252/embr.202051069


2020 2021 2022

Wassermann et. al. 2019

€ 1.8 M Steering soil microbiomes 
for better crop quality

Bioglastuinbouw NL

2023

Bac2veggie

https://www.frontiersin.org/articles/10.3389/fmicb.2019.01629/full


Steering soil microbiomes
The holy grail to improve human health

2023 -> 2028
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Roslund et al; Science Advances Oct 2020

Our findings 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.

Bac2play

https://www.science.org/doi/full/10.1126/sciadv.aba2578


6 MSc Wageningen +
Day care
GGD
RIVM
Landscaping
Soil microbiome
Health care

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

Bac2play



Prof. Dr. Louise Vet

“As a scientist and president of 
the Deltaplan Biodiversity 
recovery and grand mother I am 
very much in favour of the 
Bac2play initiative to enhance 
the biodiversity at day-cares. 
Implement in The Netherlands, 
ASAP!”

Bac2play
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Flies et. al Science of the Total Environment 2020

27

Bac2building

https://www.sciencedirect.com/science/article/abs/pii/S0048969720338596


Flies et. al Science of the Total Environment 2020
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Bac2building

https://www.sciencedirect.com/science/article/abs/pii/S0048969720338596


Flies et. al Science of the Total Environment 2020

272213

Bac2building

https://www.sciencedirect.com/science/article/abs/pii/S0048969720338596
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Soininen et. al. Nature 2022

a randomized trial among 
urban office workers

air-circulating green walls may 
induce beneficial changes in a 
human microbiome

Bac2building

https://link.springer.com/content/pdf/10.1038/s41598-022-10432-4.pdf
https://www.nature.com/articles/ismej2011211
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Liddicoat et. al Science of the Total Environment 2020

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

Bac2theCity

https://www.sciencedirect.com/science/article/abs/pii/S0048969719346753


Flies et. al Science of the Total Environment 2020

Diversity 80
Rural kids have higher gut microbiome diversity
& lower prevalence of asthma and allergy

Bac2theCity

https://www.sciencedirect.com/science/article/abs/pii/S0048969720338596


O
bs

er
ve

d 
Sp

ec
ie

s

Skin
before after Nose

before after

Salway et. al Enviroment International 2020

Bac2theCity

https://www.sciencedirect.com/science/article/pii/S0160412020320390


Lahdenperä et. al Nature 2023

Residential green 
environments are 
associated with 
human milk 
oligosaccharide 
diversity

Bac2theCity

https://www.nature.com/articles/s41598-022-27317-1
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Soil – Plants – Human gut

https://www.nature.com/articles/nmicrobiol201648/figures/1

Soil

Alphaproteobacteria

Betaproteobacteria

Gammaproteobacteria

Acidobacteria

Gammatimonadetes

Actinobacter

Chloroflexi

Plant

Firmicutes

Bacteriodetes

Human

Bacteria residing on the skin 
mainly fall into four 
phyla: Firmicutes, Bacteroidet
es, Proteobacteria and Actino
bacteria. Source

https://www.nature.com/articles/nmicrobiol201648/figures/1
https://waojournal.biomedcentral.com/articles/10.1186/s40413-017-0160-5


Rook et. al. Allergy and Clinical immunology 2021

Exposure versus Targeted Hygiene
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Soininen et. al. Nature 2022

a randomized trial among 
urban office workers

air-circulating green walls may 
induce beneficial changes in a 
human microbiome

Product concept 

https://link.springer.com/content/pdf/10.1038/s41598-022-10432-4.pdf
https://www.nature.com/articles/ismej2011211
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