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The gut microbiome  



In numbers 

• 100 trillions of microbes 

• 95% in the gut 

 

• 5:1 viruses:bacteria 

 

• 150 microbial genes for 1 human 

 

• Unique fingerprint 

Hug et al., 2016 



Acquisition of the gut microbiome 

Bäckhed et al. 2015 

Kosticet al. 2013 



Shaping the gut microbiome 



The gut microbiome and health 

Nicholson et al., 2012 Jackson et al., 2018 



Characterising the microbiome 



Sampling the microbiome 

• Faecal sample 

 

• Swab 

 

• Colonoscopy 

 

• The gut is mostly anaerobic! 

• Think carefully about: 

• Collection 

• Storage 

• … 

 



Characterizing the microbiome – Culture - 

• Most microbes in the gut are: 

• Anaerobes 

• Fastidious growth  

• May have very specific requirements 

• Depend on one another  



Characterizing the microbiome – Sequencing- 

 • 16S rRNA -> who 

• Amplification step 

• ~ £30/sample 

 

• Shotgun metagenomics -> who 
& what  

• Untargeted 

• ~ £200/sample 



Data analysis  

• Alpha diversity • Beta diversity • Associations 



HIV and the gut microbiome 



Unique gut microbiota signature 

Vujkovic-Cvijin, 2013 

Science Translational Medicine 

P = 0.002 



Unique gut microbiota signature 



Prediction 



Probably because: 

Blacher et al, 2017 

J Immunol 



Possible consequences 



Resilience of the gut microbiome 



The gut microbiome and HIV 
treatment 



Vaccination? 



Vaccination? 



The microbiome & side effects 



Side effects 

Short-term: 
• Feeling tired 

• Nausea (upset stomach) 

• Vomiting 

• Diarrhea 

• Headache 

• Fever 

• Muscle pain 

• Occasional dizziness  

• Insomnia 

Long-term: 
• Kidney problems, including kidney 

failure 

• Liver damage  

• Heart disease 

• Diabetes 

• An increase in fat levels in the blood  

• Changes in how the body uses and 
stores fat  

• Osteoporosis 

• Nerve damage  

• Insomnia & depression 



Take home messages 

• HIV patients have a distinct gut microbiome 

 

• The gut microbiome could affect response to HIV treatment 

• Personalized medicine 

 

• Could probiotic/prebiotic help minimizing long-term side 
effects? 



Thank you! 

Caroline Le Roy: caroline.le_roy@kcl.ac.uk 


