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What is colorectal cancer (CRC)?

E. coli monocolonized B. fragilis monocolonized E. coli & B. fragilis cocolonized 

● highest incidence rates in: Australia, Canada, 
Europe, New Zealand & US

● affects both sexes equally

● caused by an accumulation of colonic 
epithelial cell mutations 

Healthy Colon vs. Tumor Microenvironment: 

pks + E. coli

● chromosomal instability
● cell cycle arrest

colibactin (clbB)

B. fragilis toxin (bft) Enterotoxigenic B. fragilis

Escherichia coli (E. coli) & Bacteroides fragilis (B. fragilis):

Mouse Models:
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Step 1: mucus degradation by enterotoxigenic B. fragilis allows increased E. coli adherence to colon epithelial cells

Step 2: IL-7 production is promoted

leads to

increased epithelial cell DNA 
damage by clbB

Mechanism?

CRC Treatment & Prevention:

mucus

colon epithelial cells 

● hereditary condition

● but onset & frequency of polyps varies 
within families, therefore additional factors 
contribute to CDC onset (ex. microbiome) 

chromosome 5q21

● develop 100-1000s adenomatous colorectal polyps 

● promotes epithelial release of proinflammatory 
mediators 

+ proliferation

● > 9% of cancer cases
● 3rd most common cancer worldwide 
● 4th most common cause of death

CRC

5-10%

● CRC are due to inherited mutations 
(FAP = most commonly inherited 
condition)
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● caused by an autosomal dominant germline mutation in adenomatous 
polyposis coli (APC) = tumor supressor gene on chromosome 5q21

● also causes congenital hypertropy of retinal pigment 
epithelium & desmoid tumors

● mucus promotes tolerance to foreign antigens

● intestinal microbiota play an essential role in gut homeostasis

● mucus degradation & bacterial invasion
● biofilm formation (associated with pro-oncogenic state)
● polyps formation, composed mainly by Proteobacteria (pks+ E. coli) & Bacteroides 
(enterotoxigenic B. fragilis)
● DNA damage  
● chronic mucosal inflammation
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What is familial adenomatous polyposis (FAP)?

polyketide synthase (pks) 
genotoxic island encodes 
genes responsible for clbB

bft = zinc-dependent metalloprotease 
toxin
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● inflammation
● IL-7
● mucosal adherent E. coli

● mucus depth

early tumorigenesis & 
increased mortality

-helper cell 17 & innate cells 
produces IL-7

ablated tumorigenesis
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Step 3: tumor induction (CRC)
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● adjuvant therapy targeting microbiota associated with carcinogensis 
● screening/detection for coexpression of bft & clbB
● clbB-inhibiting drugs 
● bft-inhibiting drugs (could also offer protection against acute diarrheal disease & inflammatory 
bowel disease)
● prevention of mucus degradation by enterotoxigenic B. fragilis 
● reduce IL-7 expression or activation

1. number 1 treatment: colectomy + chemotherapy

2. personalized anticancer chemotherapy treatment
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In 70% of the patients with FAP, the colon 
surface found to be covered in biofilm 
patches.

Biofilm mainly consisted of pks+ E.coli & 
enterotoxigenic B. fragilis.

● also associated with acute 
diarrheal disease & inflammatory 
bowel disease

no tumor growth

cocolonized 

1L-7 deficient mouse

Colonization of pks+ E.coli & 
enterotoxigenic B. fragilis 
promote colon tumor growth.


