
ht
tp

:/
/w

w
w

.fi
re

bo
xm

ed
ia

.c
om

/il
lu

st
ra

tio
n/

Emma Allen-Vercoe

Professor

Molecular and Cellular Biology

University of GuelphWomen & Their Microbes, Clinical Day
March 6th 2019

Microbe 
management 
- taking care 
of your gut 
microbiota



Presenter disclosure

• I am co-founder and CSO of Nubiyota LLC, 
a company focused on commercializing 
Microbial Ecosystem Therapeutics, which I will 
mention in this talk 



Everybody’s gut composition is different

Nature. 2012 Jun 14; 486(7402): 207–214

But microbial function is similar



Microbial function could infer how your 
gut microbiota ‘engine’ is running…

The engine

Its emissions

If the emissions are abnormal, this may 
indicate how the engine can be tuned to get 
it running optimally again



Microbial function could infer how your 
gut microbiota ‘engine’ is running…

The metagenome

The metabonome

If the metabonome is abnormal, this may 
indicate how the microbiome can be tuned 
to get it running optimally again



What can we do to support gut 
microbiome health?

Gut microbes digesting a kernel of corn.  SEM credit: Dr. Amber Park, U of G



A number of activities seem to 
support a healthy gut microbiota
• Natural childbirth, breastfeeding
• Increased social exposure 
• Regular exercise
• Outdoor activities
• Pet ownership (if the pet goes outdoors)
• Healthy diet
• Antibiotic and other drug use only as appropriate
• These are most effective if adopted early in life

Bloomfield et al. Perspect Public Health 2016 136:213-24; and many others!

Supporting microbial diversity is key



A healthy gut microbial ecosystem 
is metabolically balanced…

Complex 
starch 
consumer

Secondary 
metabolite 
consumer

CH4 Hydrogen 
consumer



Loss of one species (e.g. through 
Abx use) can disrupt this 
balance…

CH4

Secondary 
metabolite 
consumer

Hydrogen 
consumer

Complex 
starch 
consumer



How can we ‘fix’ 
dysfunctional 
gut microbial 
ecosystems?
Probiotics, prebiotics and beyond…



When most people think of gut microbes, 
they think of the good and the bad…

• Lactic Acid Bacteria (LAB)
– E.g. Bifidobacterium and 

Lactobacillus spp.

• Butyrate-producing 
bacteria

– E.g. Faecalibacterium
prausnitzii, Roseburia spp.

• Opportunistic pathogens
– E. coli
– Clostridioides difficile
– Bacteroides fragilis

• Sulfate-reducing bacteria
– E.g. Desulfovibrio spp.

: it really is not that clear-cut!



Can we remediate a damaged 
microbiome with probiotics?

• If you take an antibiotic, you can just cancel 
the negative effects out by taking a probiotic 
as well, right?

• Nope!
• Many types and strains of probiotics

• Many manufacturers, some legitimate, most not
• Many over-inflated claims
• Very little clinical evidence/only very few 

well-designed trials



In a nutshell
• Probiotic strains of a given species are not the 

same
• Not all probiotics have been clinically proven
• If the advertising sounds too good to be true, it 

probably is!
• BUT
• Probiotics are generally regarded as safe
• Canada’s Guide to Probiotics is a great 

resource



Prebiotics
• ‘Food’ for your gut microbes

• Intended specifically for beneficial 
microbes in the gut – but unlikely to be 
this exclusive

• Typically non-digestible* fibre
compounds

• (*your microbes digest them just fine!)
• Not a ‘one size fits all’ approach 

• But sold that way!
• Could be used more cleverly

• A great example: introduction of 
HMOs into formula milk

• Will help to support the pioneer 
microbes in the infant gut

• A diet that is very rich in diverse fruit 
and vegetables will naturally contain 
prebiotic compounds



Exclusion diets
• Gluten-free, Paleo, Atkin’s, FODMAP etc.

• Often involve removal of prebiotic substances, with 
a compensatory increase in protein

• Suppress growth of saccharolytic bacteria
• Promote growth of proteolytic bacteria

Saccharolytic pathways

Short chain fatty 
acids (butyrate, 

acetate, propionate 
etc.)

Gases (e.g. CO2, H2)

Usually beneficial to host and 
supportive of microbial metabolism

Nitrogenous 
compounds 

(ammonia, amines)
Branched chain fatty 

acids
Indoles, phenols

Proteolytic pathways

Can be genotoxic to host and 
detrimental to microbial metabolism



Exclusion diets: compensation 
for microbial diversity loss?
• Exclusion diets can bring relief to some patients 

under some circumstances
• This may be because of prior gut microbial 

‘extinction events’ – loss of key microbial species
• Potentially missing as a result of antibiotic use or enteric 

infection
• These patients may have a build-up of certain 

metabolites obtained through saccharolytic
pathways 

• not appropriately removed by other microbes that may 
be missing from the ecosystem

• This build-up may be responsible for some symptoms
• There is no one-size-fits-all diet



Paving the way to smarter 
probiotics/prebiotics/synbiotics
• In other words – tuning the ‘gut microbial 

engine’
• Potentially this could be done with personalized 

approaches to microbiome restoration

Poop sample
Metabolic/metagenomic profile

Computational algorithms

Comprehensive personalized 
microbial prescription and 
advice for dietary support



for your attention
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