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Targeting the Human 

Microbiome for Allergies 
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Lee YK, Data are from the NIH-funded Human Microbiome Project. Science 2007 

Van Opstal and Bordenstein. Science 2015 

‘Cloak’ of Microbiota 



Human Genetic Inheritance Microbial Inheritance 

Faith JJ et al PNAS 2014 



Abundances of Phyla of Bacteria Genera  

1st and 3rd Trimester of Pregnancy 

1st trimester 3rd trimester 

Dramatic remodelling over the course of pregnancy 

Koren O et al. Cell 2012 



• Most of the early colonizers are 

derived from the mother 

 

• Vertical mother-infant 

transmission was frequent for 

important intestinal microbes 

such as Bacteroides and 

Bifidobacterium 



Meta-analyses of cohort and case-

control studies find a positive association 

with: 

• type 1 diabetes (based on 20 studies), 

• asthma (23 studies), 

• obesity (nine studies). 

 

 

We did not find any meta-analyses that 

reported no association with these 

outcomes. 



Nature Reviews Microbiology 2009 

‘heirloom’ microbes 



Korem et al, Science 2015 

Peak:Trough ratio 

New type of metagenomic analysis: 

 

Provides an accurate quantitiative 

estimate of the growth dynamics of 

the microbiota 



Growth dynamics vs Relative abundance 

Segre. Science 2015 



Diet, Metabolites 

and ‘Western 

Lifestyle’ 

Inflammatory 

Diseases 

Thorburn A et al Immunity 2014 

Maintaining the 

Microbiome? 



Probiotic supplementation 

DOES NOT reduce the risk of 

developing allergy in children 

 

There is a likely net benefit 

from using probiotics resulting 

primarily from prevention of 

eczema 

 

For at risk infants 

a) in pregnant women; 

b) in women who breastfeed 

infants  

c) In infants at high risk of 

developing allergy.  

 

All recommendations are 

conditional and supported by 

very low quality evidence. 

Probiotics of multiple strains analyzed 
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