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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

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



Let's Get the Terminology in Order

A . :
=% Microbiota: The microorganisms that live in an established

- ‘4 environment
Microbiome: The combined genetic material of the microorganisms
in a particular niche

— B
23 Metabolome: Functional properties of the gut microbiota
4 &S

Dysbiosis: A derangement in the microbiota




Proportion of Cancers Attributable
to Infections
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Most Common
Infection-Attributable Cancers

\ \ | \ |
0 25 50 75 100

[ stomach M Liver [ Cervix [l Headand neck [ Otheranogenital Other

Is it just single organisms that are associated?



Microbes and G| Cancers:
An Age-Old Tale
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Is H pylori a Single Organism
Pathogenesis?
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Microbiome and CRC in 1969...

Bacteria and the aetiology of cancer of the
large bowel

VIVIENNE ARIES, J. 5, CROWTHER, B. 5. DRASAR, M. J. HILL, AND
K. E. O, WILLIAMS

From the Bacteriology Department, Wright-Fleming Institute, St Mary's Hospital Medical School,
Landon

Cancer of the large bowel shows marked variations and Meclesd, 1969); the hscteria have been found to
in geographical distribution (Dell, 1967; Doll, survive well under these conditions. Specimens were
Payne, and Waterhouse, 1966; Davis, Knowelden, ullivaied by the methods described previously (Drasar,
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the same high incidence of this cancer as the local
population (Haenszel and Dawson, 1965; Buell and RESULTS AND CHSCUSSION
Dunn, 1965). Changes in dictary habit may be
especially important (Wynder and Shigematsu, 1967, Qur findings are summarized in the Table. The same
Buell and Dunn, 1965) and diet is known to affect
the nature and distribution of bacteria in the faeces TABLE
{(Hoffmann, 1964; Dubos, 1965). ©
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Aries et al. Gut. 1969, 10, 334-335.
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48 UGANDAN ADULTS!

Organism English

Ugandan

|

Bacteroides
Bifidobacteria
Aerobic streptococci
Enterococci
Lactobacilli °
Yeasts
Enterobacteria
Clostridia
Veillonellae
Filamentous fungi

-1
H-
-3

L

Y- YTV T
LA e O o=l

taed
HHEHHHFHFHHT
b — S0 b3 G0 O W o8 u

.
&

— 2O

F
H

[= =]
(%)
H

B0 W N0
(N =R =N =0 -

#

HHHHHHHHFH

- ) e e T S e
“E XL - -

"
%Y

<0001
<0-001
0-01
0-01
0-01
0-01
>005
>0-05
=005
=005

!Arithmetic mean of log,, organisms per g wet weight + standard

Error.

*Agreed values obtained from both the student f test and the x* test.
*Agreed value obtained from both a rank test and the x* test.



Microbial Alterations in Colo-Rectal Cancer
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Fusobacterium Nucleatum and CRC
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Kostic et al. Genome Res. (2012) 22:292-298; Mima et al. Gut. 2016 65:1973-1980.



Is F nucleatum a Single

Organism Pathogenesis?
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Xu et al. Front Microbiol. 2023 Mar 21;14:1100873.
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Is F nucleatum Ready for PracticV/A

Diets that may promote
iIntestinal inflammation,
based on EDIP score

Metronidazole improved survival in
mice with CRC with F nucleatum

? Targeted microbiome — positive CRC but not
therapeutics CRC that do not contain
these bacteria

? Targeted antibiotics
_ pesine S il

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 G1 , @I
quantitative definition of g 1@ IO
a ‘normal’ microbiome N g 1 [ an\
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promoting and/or Dysbiosis is specific to an
sustaining phenotype individual, the disease and the

ecological niche

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



Microbiome Interactions with
Carcinogenesis
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Microbiome and Cancer Biology

- Cancer initiation
- Prebiotics & probiotics - Cancer progression
- Antimicrobial agents - Interference with host
(particularly antibiotics) metabolism
- Microbiome transplant - Inflammatory responses

H

Carcinogenesis

Anticancer therapy

Microbiota

) I

- Genetics of the host - Response to cancer therapy
- Lifestyle of the host - Chemotherapy

- Diet - Immunotherapy
- Radiotherapy

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




What's Happening in Therapeutics? .

No FDA approved options

37 Studies: FMT |

Interventional | Cancer

* 81.1%: Enhance treatment
efficacy
* Immunotherary: Check point
inhibitors, PD-1 therapy
* 18.8%: Manage treatment
complications
 Colitis, diarrhea, GVHD, etc

Search conducted on April 10, 2023. Cancer Res. 2019;79(13 Suppl):Abstract nr 2839; VedantaBiosciences.com.
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Microbiome therapeutic
in metastatic RCC
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Framework for FMT in
Cancer therapeutics

Donors

Source of donors

Cancer patient advantages:
- Microbiota that was associated with r
- Cancer specific beneficial microbiota

Healthy volunteer advantages:

- Certain legal authorities prevent FMT
patients

- Can exclude comorbities (DM, Obesit
- Overcome cancer-related dysbiosis

Cancer patients
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engraftment
' ‘ Diet
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(Deleterious vs beneficial)

Jamal et al Seminars in Immunology (67), May 2023, 101754
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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 20237

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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