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Brief on human virome
and cancer
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Human virome-related diseases
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Cancer risk factors
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Oncoviruses

% of cancer Cancer types
0.2%  oropharyngeat cance
89% iercancer
19% e
0.9% Kaposisarcoma
0.03%  Tcenteukemis

OngHK, et al. 2017



Mechanism of viral carcinogenesis
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Gut virome and
colorectal cancer (CRC)
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* The abundance of microbes in CRC tissue is different from normal tissue.

* Compared to health tissue, Fusobacterium is more abundant while

Bacteroides is less abundant in CRC tissue.

* Fusobacterium is the key phylotype that contribute to the dysbiosis in

CRC patients.

Mancabelli L, et al. 2017



Microbiota-related mechanisms ~ N Ef; ?w/&”%%k

{directly y (opportunistic \%

iIn CRC carcinogenesis N

microorgan isms)

: (e“éeﬁi’fﬁé‘fjﬂ (o cotbactmBF) [ ©afadh)  (alPS

: F\ W /7 m /
* By metabolites or genotoxins 1 G b 63/2 Q‘ lJ

) o gj MyD88

d ProcarCinOgenic bacteria and . ( E-cadherin)
opportunistic bacteria 5 ;. N o STATS)

’ ACtlvate Ca rCinOgenlc Slgna“ng 1 'f‘u\:"ntﬁcaten£ Intestinal Pro-inflammatory
pathways | : L signalling } [barrierl;reakage} \cyto:(;:sjlféﬁ.}lbﬁ,
\ Intestinal / \
* Molecular changes lead to CRC g pitholal ol - o |
progression 5 — 11,16, TNF /

ooy Myeloid cell

o _\_ =

Wong S H, et al. 2019



Known bacteria in CRC

Unknown bacteria and virus
in CRC



Gut Viral Database
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e Gut virome contains 13204 viral populations, including
prokaryotic viruses and eukaryotic viruses.

Gut Virome

141 * 96.1% of gut viral populations are bacteriophages, 3.8%
com pOSItIOﬂ are eukaryotic viruses.

Gregory, A. C., et al. 2019 (under peer review)



I Viruses in CRC

* Several eukaryotic
viruses can be detected
in CRC samples

* Negative association
with these viruses
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— ) Bacteriophage in CRC
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How bacteriophage
promotes CRC

* Phages alter bacterial community
» Space for opportunistic bacteria
* Adhere, colonize and may establish biofilm

* Oncogenic bacteria transforms epithelial cells
and disrupt tight junctions.
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Other conceptual models

Kill the winner Biological weapon

—

Phages act as predators of overgrowed Phages are used by commensal bacteria

bacteria X to kill bacterial competitor

Community shuffling {:ni' Emergence of new bacterial strains

°0O

o Phages operate as reservoirs of genetic
o O

negatively on their host diversity, without killing bacteria

A host reaction induced phages to act

Columpsi P, et al. 2016



summary

e Human virome has been associated with
diverse cancers and diseases.

* Bacteriophages can alter gut bacterial
community thereby promoting CRC
progression indirectly.

* More researches need to be done to
elucidate how phages influence CRC.
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