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Intense Scientific Research 

to Understand the Human Microbiome



You Are a SuperOrganism 
The Human Genome Contains  <1% of the Bodies Genes 

10X 

MORE
Bacterial Cells 

Than Human Cells

in Your Body



Cost of Sequencing a Human Genome

HAS FALLEN 

OVER 10,000X 

IN 10 YEARS

Enabling sequencing of 

Human and

Microbial Genomes



Can the Gut Microbiome Intermediate Between 

Inflammation & the Development of Colorectal Cancer?

Colorectal cancer (CRC) is 

the most common cancer 

among inflammatory bowel 

disease (IBD) patients

However, IBD-related CRC is 

only 2% of all CRC

The root cause of 

Colorectal Cancer 

is unclear, 

but inflammation is 

a well-recognized 

risk factor* 

(Wu et al. 2009; McLean et al. 2011)



Compared My Gut Microbiome Ecology with 

NIH Human Microbiome Project

5 Ileal Crohn’s Patients, 

3 Points in Time

2 Ulcerative Colitis Patients, 

6 Points in Time 

“Healthy” Individuals IBD Patients

250 Subjects

1 Point in Time

Larry Smarr

7 Points in Time 



Major Shifts in Microbial Ecology Phyla

Between Healthy and Two Forms of IBD 

Average Healthy

Average

Ulcerative Colitis

Average 

Larry Smarr

Average

Crohn’s Disease

Collapse of Bacteroidetes 

Explosion of Actinobacteria

Explosion of 

Proteobacteria

Hybrid of UC and CD

High Level of Archaea



Emerging Role of the Human Gut Microbiome 

in the Transition to Colorectal Cancer

“Inflammation is 

thought to 

induce or promote 

intestinal cancer
through the effects of immune cells 

on epithelial cells, 

leading to oxidative stress, DNA 

damage, and cell turn-over. However, 

the notion that chronic inflammation 

can lead to the accumulation of 

cancer-promoting bacteria 

begins to shift greater 

attention toward the 

microbiota.”



Fusobacteria Are Found To Be More Abundant 

In Colorectal Carcinoma Tissue

Aleksander D. Kostic et al.

Mauro Castellarin et al.



The Bacterial Driver-Passenger Model 

for Colorectal Cancer Initiation

Is Fusobacterium nucleatum

a “Driver” or a “Passenger”

Tjalsma, et al. Nature Reviews Microbiology v. 10, 575-582 (2012)

“Early detection of Colorectal 

Cancer (CRC) 

is one of the greatest challenges 

in the battle against this disease 

& the establishment of a CRC-

associated microbiome risk 

profile 

could aid in the early 

identification of individuals 

who are at high risk and require 

strict surveillance.”



Chronic Inflammation Can Accumulate 

Cancer-Causing Bacteria in the Human Gut

Escherichia coli Strain NC101



E.Coli Claims the Driving Seat for Cancer

“Arthur et al.

provide evidence that

inflammation 

alters the intestinal 

microbiota 
by favouring the proliferation 

of genotoxic commensals, 

and that the 

Escherichia coli 

genotoxin 

colibactin promotes 

colorectal cancer.” 

Christina Tobin Kåhrström 

Associate Editor, 

Nature Reviews Microbiology 



I Discovered I Had the Highest Values of E. coli NC101 

and Fusobacterium nucleatum of All My Subjects

My Peak of Inflammation

My Peak of Inflammation



National Programs Are Underway:

Inflammation, Microbiome, & Cancer



Predictive, Personalized, Preventive

& Participatory Medicine

Will Grow to 1000, then 10,000
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