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Colon cancer is common and largely unresponsive to immunotherapy

Dung, T., et al. NEJM. 2015.

Routy, B. et al. Science. 2018.

Matson, V. et al. Science. 2018.

Gopalakrishnan, V. et al. Science. 2018.

CRC is the third most common cancer in the world and one of the most 
deadly/difficult to treat in advanced cases. 

Very few show response to current immunotherapies like anti-PD1. Why is this?

• The microbiota (and a healthy one at that) is necessary for anti-PD1 responses 
in melanoma patients

• Select bacterial taxa have been associated with this response; however, the 
mechanism remains unclear

• Could this be applied to other cancers, especially those with direct interaction 
with the gut microbiome, such as CRC?



“I think I’ve seen this one before…”

William B. Coley (1862-1936): bone surgeon and cancer 
researcher

• Known as the father of cancer immunotherapy for Coley’s Toxins

• A newly minted surgeon, Coley was frustrated by the current treatment options 
for Sarcoma patients

• Noticed that a patient in NY had an inoperable tumor miraculously disappear 
after a skin infection with Streptococcus pyogenes

• Injected heat killed ‘bacterial toxins’ into tumors which resulted in tumor 
reduction or cures for some

• The emergence of radiation therapy quickly out shown Coley’s Toxins, and this 
practice became scarce

• Helen Coley Nauts carried on her father’s legacy through creation of the CRI 
in 1953

Can  we  t r e a t  CRC  w i t h  m i c r o b i o t a  
modu l a t i o n ?



Erdman, S, et al, Am J Pathol., 2003

Danne, C, et al, Cell Host Microbe, 2017

Xu, M, et al, Nature, 2018

Sterzenbach, T, et al, JBac, 2020

• Initially found in A/JCr mice with liver tumors in the 1990s

• Gram negative microaerophilic Proteobacteria

• Lives in the colon and cecum (and liver), adheres to the epithelium, and can invade

• Elicits a strong Hhep-specific immune response that is contextual to the environment (Th1, Tfh, Treg)

• Contributes to colitis and tumors in immunodeficient mice, associated with a lack of IL-10 production

W e  h y p o t h e s i z e d  t h a t  a d d i t i o n  o f  H h e p d u r i n g  C R C  t u m o r i g e n e s i s  w o u l d  i n d u c e  T r e g s  w i t h i n  t h e  
c o l o n ,  c a u s i n g  m o r e  s e v e r e  d i s e a s e  a n d  p o s s i b l y  T  c e l l  d y s f u n c t i o n .

Microbiome modulation through Helicobacter hepaticus

Kullberg, M, et al, Infect. Immun., 1998

Kullberg, M, et al, JEM, 2002

Kullberg, M, et al, PNAS, 2003
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Helicobacter hepaticus reduces CRC tumor burden and is CD4+ T cell dependent
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Colonization is associated with remodeling of the tumor microenvironment
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Hhep induces follicular helper CD4+ T cell development
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How do changes to CD4+ T cell 
development impact the 
surrounding tissue?

Overacre-Delgoffe, AE et al. Immunity. 2021.
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LYMPHOID STRUCTURES
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AOM-DSS AOM-DSS + Hhep
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Hhep-specific TFH are necessary and sufficient to drive TLS formation and 
limit tumor burden
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Microbiota-specific T cells positively impact anti-tumor immunity and may 

represent a unique immunotherapeutic target to turn resistant tumors into 

responsive tumors. 
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