
C A N C E R  A N D  T H E  M I C R O B I O M E :
W H AT  Y O U  N E E D  T O  K N O W

D R  N I C O L A  A N N E L S
S E N I O R  R E S E A R C H  F E L L O W



L I F E S T Y L E  F A C T O R S  C O N T R I B U T I N G  T O  
C A N C E R  P R E V E N T I O N  A N D  S U R V I V O R S H I P



W H A T  I S  T H E  M I C R O B I O M E ?



F A C T O R S  I N F L U E N C I N G  
T H E  C O M P O S I T I O N  A N D  
F U N C T I O N  O F  G U T  
M I C R O B I O T A .  



T H E  M I C R O B I O M E  A N D  
T H E  I M M U N E  S Y S T E M  A R E  
C R I T I C A L L Y  I N T E R T W I N E D

What microbiota are present in the gut determines 
what education immune cells get. 
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H U M A N  M I C R O B I O T A  D Y S B I O S I S  C O N T R I B U T E S  
T O  V A R I O U S  D I S E A S E S

Hou et al.  Microbiota in health and diseases
Signal Transduction and Targeted Therapy (2022) 7:135

• Loose beneficial bacteria

• Potentially more harmful bacteria 
taking over your gut

• Less diverse bacteria in your gut



M I C R O B E S  T H A T  L I V E  I N S I D E  T U M O U R S

NEJAMN ET AL. SCIENCE
29 May 2020
Vol 368, Issue 6494



W H E R E  D O E S  T H E  T U M O U R  M I C R O B I O M E  C O M E  F R O M ?



M I C R O B I A L  S I G N A T U R E S  O F  
C A N C E R

ADAPTED FROM SCIENCE, 371:EABC4552, 2021;

- correlations between microbial signatures in these tissues 
and a patient’s diagnosis, prognosis, or response to treatment, 
which could one day help inform clinical care.

• Do the microbes play a role in the development of the 

tumour in the first place? 

• Are they simply opportunistic residents that have adapted 

to protect their cancerous home when they find one? 

• Can this microbe community be harnessed to help us in our 

fight against cancers? 

https://www.science.org/doi/10.1126/science.abc4552


M I C R O B E - C A N C E R  I N T E R A C T I O N S

ADAPTED FROM SCIENCE, 371:EABC4552, 2021;

Bacteria and other microbes living in tumours or in the
guts of cancer patients may influence their responses to
treatment. 

• Bacteria living inside cancers can protect tumours by 
inactivating chemotherapy drugs

     - Gammaproteobacteria breaks down gemcitabine,              
       tumours become resistant to the drug

https://www.science.org/doi/10.1126/science.abc4552


A N T I M I C R O B I A L  T H E R A P Y  D U R I N G  C A N C E R  
T R E A T M E N T

Kim et al., 2023, Cell Reports Medicine 4, 101251



T H E  M I C R O B I A L  C O M P O S I T I O N  O F  
T H E  G U T  I N F L U E N C E S  W H E T H E R  A  
P A T I E N T  W I L L  B E N E F I T  F R O M  
I M M U N O T H E R A P Y



T H E  M I C R O B I A L  C O M P O S I T I O N  O F  T H E  G U T  
C O R R E L A T E S  W I T H  T H E  R E S P O N S E  T O  I M M U N E  
C H E C K P O I N T  I N H I B I T O R S

Curr. Treat. Options in Oncol. (2022) 23:1777–1792

Clinical response
to ICIs



T U M O U R  M I C R O B I O M E  
D I V E R S I T Y  A N D  
C O M P O S I T I O N  I N F L U E N C E  
C A N C E R  S U R V I V A L  
O U T C O M E S

Riquelme et al. Cell. 2019 Aug 8; 178(4): 795–806.e12.



C A N C E R - M I C R O B I O M E  R E S E A R C H  A T  S U R R E Y

PANCREATIC CANCER PROSTATE CANCER

BLADDER CANCER OESOPHAGEAL CANCER

Does the tumour microbiome
explain the ethnic disparity in 
prostate cancer clinical 
outcomes?

Investigating the potential role of microbial biomarkers 
in pancreatic cancer

What is the role of the microbiome in bladder cancer 
progression?

Can exercise increase gut microbial diversity leading to 
enhanced anti-tumour immune responses?



C A N C E R  A N D  T H E  M I C R O B I O M E :  W H A T  Y O U  
N E E D  T O  K N O W

Microbes can both promote and inhibit cancer and affect cancer treatment success

Different cancers have different tumour microenvironments which is reflected in the microbes that have 
adapted to live there

Having a species rich and diverse microbiome increases the chance of harbouring anticancer microbes 
that would act against tumour and tumour-promoting microbes

Certain microbes can stimulate an anti-tumour immune response and thus promote immunotherapy 
success

By understanding the role that microbial communities play in cancer we aim to advance personalized 
medicine in the future to improve cancer detection, treatment and prognosis of cancer. 


