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• 10-10012 microorganisms populate the intestine with highest 
levels in the colon

• Developmental changes in numbers, types and location

• Activate Toll-like receptors (TLR) and immune system

• No maintained inflammatory response in healthy individuals

Commensal microflora
Commensalis “sharing the same table”

• Bacteroides
• Clostridium
• Lactobacillus
• Streptococci



Yasmine Belkaid and Timothy Hand, 2014

Multiple roles of microbiota
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Microbiota impact epithelium regeneration and 
permeability of gut barrier



Figure adapted from Round and Mazmanian,  2009
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Gut brain Axis



APP/PS1 mouse model of Alzheimer's disease

• Express disease-associated 
mutant forms of human amyloid 
precursor protein (APP) and 
presenilin 1 (PS1)

• Transgenic mice have been able 
to recapitulate many, although 
not all, of the key features of AD 
at a behavioural and cellular 
level

• Develop amyloid plaques around 
7 months of age



PAS stained sections of intestine

Morphometry

Epithelial cell lineage/function
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Denaturing Gradient Gel Electrophoresis (DGGE) analysis



qPCR analysis

Normalised to 16s rDNA (Universal), and the 
relative abundances of each phylum determined 
using the delta delta Ct (2−∆∆Ct) algorithm 
method



DGGE analysis qPCR analysis

Differences in APP/PS1 vs. WT microbiota



Cohort ‘Enterotypes’ in Intestinal Microbiota Profiles
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This afternoon - Practical experience
Staining gut tissue

Goblet cells produce antibacterial mucin, impacts interaction with microbiome
Blue = Neutral
Pink = Acidic
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