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Outline

• Introduction to the microbiome
• Microbial alterations in GI malignancies
• Clinical implications



What’s This Microbiome That Everyone’s 
Talking About?

• >10x microbial cells (~100 trillion) than human

• Microbes: 1 – 3% of body’s mass

– 99% of all bacteria are commensal

• Humans possess 23,000 genes

– Microbes contribute ~3,300,000 genes

• Phyla present

– Firmicutes and Bacteroidetes: >90%

• Functions such as colonization resistance

• Alterations associated with disease states

We Are More Bacteria Than Human

Gilbert et al. Nature Medicine. 24, 392–400; Scott et al. Gut. 68(9): 1624–32.



Let’s Get the Terminology in Order

Microbiota: The microorganisms that live in an established 
environment

Microbiome: The combined genetic material of the microorganisms 
in a particular niche

Metabolome: Functional properties of the gut microbiota

Dysbiosis: A derangement in the microbiota



Proportion of Cancers Attributable 
to Infections



Most Common 
Infection-Attributable Cancers

Is it just single organisms that are associated?



Microbes and GI Cancers: 
An Age-Old Tale
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Pop et al. Pharmaceutics. 2022, 14(7), 1463, https://patient.gastro.org/tag/h-pylori/.



Is H pylori a Single Organism 
Pathogenesis?

Wroblewski et al. Clin Microbiol Rev. 2010 Oct;23(4):713-39. Abreu et al. Gastroenterology. 2014;146:1534–1546.



Microbiome and CRC in 1969…

Aries et al. Gut. 1969, 10, 334-335.



Microbial Alterations in Colo-Rectal Cancer

Sayed et al. Curr Opin Physiol. 2021, 22:100451.



Fusobacterium Nucleatum and CRC

Enriched in tumor 
compared to normal tissue

Kostic et al. Genome Res. (2012) 22:292-298; Mima et al. Gut. 2016 65:1973–1980. 



Is F nucleatum a Single 
Organism Pathogenesis?

Xu et al. Front Microbiol. 2023 Mar 21;14:1100873.



Is F nucleatum Ready for Practice?

Diets that may promote 
intestinal inflammation, 
based on EDIP score

Higher risk of F nucleatum
– positive CRC but not 
CRC that do not contain 
these bacteria

Metronidazole improved survival in 
mice with CRC with F nucleatum

? Targeted antibiotics

? Targeted microbiome 
therapeutics

Bullman S et al. Science. 358(6369): 1443–1448; Liu et al. Clin Gastroenterol Hepatol. 2018 Oct;16(10):1622-1631.e3.



How Does Dysbiosis Relate to 
Carcinogenesis? 

• No accepted 
quantitative definition of 
a ‘normal’ microbiome

• Persistent departure 
from a homeostatic 
state, towards a cancer 
promoting and/or 
sustaining phenotype

Dysbiosis is specific to an 
individual, the disease and the 

ecological niche

Gilbert et al. Nature Medicine. 24, 392–400; Scott et al. Gut. 68(9): 1624–32.



Rahman et al. Biomed & Pharmacother. 149 (2022) 112898.

Microbiome Interactions with 
Carcinogenesis



Rahman et al. Biomed & Pharmacother. 149 (2022) 112898.

Microbiome and Cancer Biology 



What’s Happening in Therapeutics?

No FDA approved options

• 81.1%: Enhance treatment 
efficacy
• Immunotherary: Check point 

inhibitors, PD-1 therapy
• 18.8%: Manage treatment 

complications
• Colitis, diarrhea, GVHD, etc

37 Studies: FMT | 
Interventional | Cancer

• Ability to induce CD8+ T 
cells

• Enhance checkpoint 
inhibitor efficacy

• Phase I trial

VE800: 
Oral, 

defined 
consortium, 
11 strains

• Enhance anti-PD-1 
checkpoint inhibitor 
efficacy

• Phase I trial

SER-401: 
Firmicutes 

spores 

Search conducted on April 10, 2023. Cancer Res. 2019;79(13 Suppl):Abstract nr 2839; VedantaBiosciences.com.



Microbiome therapeutic 
in metastatic RCC

Dizman et al Nature Medicine 28, pages 704–712 (2022)



Framework for FMT in 
Cancer therapeutics

Jamal et al Seminars in Immunology (67), May 2023, 101754



Future Directions for Research 

Large, international cohort studies

Prospective longitudinal sampling

More focus on interventional, rather than purely observational studies

Integration of microbiome analysis with other oncological research projects

Standardization and transparency in reporting microbiome research



Where Are We at in 2023?

True associations with H pylori and viral Hepatitis

Interactome: A tripartite, multi-directional framework of environment, epigenetic/genetics 
and the microbiome

No direct evidence: commensal microbiome causes cancer

Plausible mechanisms by which the human microbiome may cause cancer

2023: No microbiome therapeutics available for cancers
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