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Microbial:Colon Cancer Disease Paradigms 
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Hypothesis 
The microbiota and likely specific members of the 

microbiota are important to the initiation and progression 
of colon cancer. 
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Spatial mucosal microbiota geography:  
defining CRC bacterial biofilms 

Dejea et al. PNAS, December 2014 
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Figure	1. 
 

Bacterial biofilms in CRC or colonoscopy hosts 
are polymicrobial &, in CRC, mucosa invasive. 

Dejea et al. PNAS, December 2014 
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Figure	1. 
 

Sporadic right colon tumors are defined by bacterial biofilms 
Johns Hopkins & University of Malaya cohorts 

Diet, colon prep, other  
demographics do not correlate 

with findings 

When biofilms are present,  
CRC and normal tissues are nearly 

always 100% concordant for biofilms. 
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Biofilms alter normal colon epithelial biology: 
colonic epithelial cell proliferation (Ki67) 
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Also changes E-cadherin, IL-6, pStat3 
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Principle coordinates analysis of bacterial clustering 
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16S rRNA sequencing 
Hopkins cohort 

 
Limited  number specific 

species identified as 
differentially abundant 
between biofilm+ and 

biofilm- tissues. 

USA cohort, Johns Hopkins, 454 pyrosequencing 



Left biofilm+  
colon cancer 

N1, N12-diacetylspermine 
also increased in biofilm+  

normal tissues. 
 

More detailed studies 
suggest produced both 
by biofilm & host cells 

Scripps Institute 
 

Cell Metab 21:891, 2015 

Metabolomics: Biofilm presence 
correlates with increased N1, N12-diacetylspermine 

(untargeted à targeted mass spectroscopy pipeline) 
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Hypothesis  
Biofilms in healthy individuals increase 

 the risk of developing adenomas or colon cancer 

Biofilm formation 
 

Decreased barrier function 
 

Immune activation (IL-6) 
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Biofilm+ colon cancer is driven by carcinogenic  
mechanisms induced by invasive polymicrobial 
bacterial biofilms. 
 
Biofilm negative colon cancer: work in progress 

Sporadic Colon Cancer 

Hereditary Colon Cancer 
Work in progress 

Working Postulates 

By defining the putative microbial drivers of colon carcinogenesis,  
we can identify microbial-based biomarkers to test as new 

approaches to the prevention of human colon cancer. 

Goal 
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