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Bacteria and cancer

• Infection of certain bacterial 

species promote tumors.

• H.pylori in gastric cancers; F. 

nucleatum in colon cancers.

• Mechanisms include inducing 

chronic inflammation, DNA 

damage, and activation of 

oncogenic pathways
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Mechanism of Bacteria-mediated 
carcinogenesis

H.pylori

• Competition with other 

microorganisms

• DNA damage via oxidative stress in 

gastric mucosa

• Suppression of immune response

Modified from Elghannam et al., Infection, 2024 CC-BY-4.0
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What about tumor suppression?
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Bacterial toxins with anti -cancer 
properties

• Clostridium perfringens 

enterotoxin (CPE) – highly specific 

to tight junctions Claudin-3 and -4

5

Mitchell et al., MDPI Toxins, 2010 CC-BY-4.0



The association of gut microbiota and 
cancer treatment

• Gut microbiota refer to diverse community 

of microbes that reside in the human gut.

• Number of studies have linked the 

association of gut microbiota and cancer.

1. Cancer treatment resistance

2. Cancer treatment response
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https://preventomics.eu/the-gut-microbiota-a-key-factor-in-

metabolic-disorders-and-dietary-interventions/



What are the implications of gut microbiota and cancer 
treatments?

1. Enhance cancer treatment efficacy

2. Reduce cancer treatment-related toxicities
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FMT of treatment-responding pat ients improve 
treatment eff icacy in non-responsive patients
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• Aimed to enhance immunotherapy 

efficacy with FMT

• FMT were from donors of prostate 

cancer patients with response to 

treatment

• FMT delivered via endoscopy

• FMT + re-induction of immunotherapy 

promoted intratumoral immunity activity



Improved levels of MAIT cel ls near primary 
tumor, enhanc ing eff icacy of immunotherapy
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• Mucosal-associated invariant T cell (MAIT) cells

• Exhaustion of MAIT cells make patients prone 

to bacterial and viral infections

• Enhance immunotherapy efficacy + protect 

patients from opportunistic infections while 

undergoing cancer treatment.



Partial recovery of chemo-related gut 
microbiota dysbiosis 
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• Prior to treatment, dysbiosis detected 

in breast cancer patients

• After treatment with probiotic + 

chemotherapy, higher abundance of 

enterococcus than placebo group



Future Direction: 

• Further bacteria strains exhibiting anti-cancer activity could be further 
explored

• Validate molecular mechanism of gut microbiotas’ role as anti-cancer 
agents

Challenges: 

• Microbiota heterogeneity is one major challenge for clinical 
translations in cancer patients. 

• Lack of standardized procedures (i.e. sample collection, technology, 
reproducibility)
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https://insight.microba.com/blog/your-gut-bacteria-the-good-the-bad-the-jack-of-all-trades/



Conclusion

• Further comprehend the influence of gut microbiota in 

cancer.

• The current clinical trials of modulating gut microbiota for 

cancer treatment are to enhance efficacy and reduce 

toxicities.

• The study of gut microbiota could open more doors for 

other treatment strategies, not limited to cancers.
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