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INTRODUCTION

Colorectal cancer (CRC) is one of the most common cancers worldwide. Although the numbers of colorectal cancer are currently slightly decreasing in developed countries, mainly thanks to the
preventive and screening programs, it is still a disease with complicated treatment and high mortality grade. Microbiome associated studies indicated that a state of pathological microbial
imbalance or dysbiosis is prevalent in the gut of patients with colorectal cancer (CRC). Although there is a significant increase in knowledge in these fields of study, no single species has been
found as a perfect marker universally present among patients with CRC. Even more, there is significant variation in microbial composition between CRC patients. The complexity of the
microbiome turns the need for microbial marker-based diagnosis techniques into a real challenge.

BACKGROUND

Microbiota alterations are linked with
colorectal cancer and a notably higher
abundance of putative oral bacteria in
colonic tumours.

Multiple factors make the CRC tumour
niche a favourable environment for oral
bacteria, in particular, for oral pathogens
(1, 2, 3). Inflammation in the oral tissue
niche selects for those species that are
most adapted to the new environment,
producing specific molecules such as
microbial proteolytic enzymes (4) that
break down the host’s extracellular matrix
and soluble factors to get nutrients and
invade the tissue.

Previously analyzed data obtained from
16S rRNA gene sequencing of paired
tumour mucosa, adjacent visually normal
mucosa and stool swabs showed that
fumour mucosa is dominated by
pathogenic bacteria of oral origin (5).
However 16S rRNA gene sequencing is
useful for the identification of bacterial
genera, but it fails at the identification of
strain level, in contrast to metagenomic

and metatranscriptomic approaches.

METHODS AND SAMPLES *

All specimens were collected at Masaryk Memorial Cancer Institute (Brno, Czech
Republic) from 2015 to 2019. The stool samples were collected from untreated
patients before the scheduled surgery. Patients performed the collection at home,
on the morning of their hospitalization for the surgery and brought the samples to
the hospital, where they were immediately frozen at -80 °C until further processing.
The swabs were then stored immediately a freezer in a -20 °C and, without
unnecessary delay, transferred
to -80 °C until further processing.
All samples were collected using

DNA free cotton swabs (Deltalab,
Barcelona, Spain).
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RESULTS AND DISCUSSION 4

In this study, we looked at specific oral bacteria as a potential marker for cancer stratification.
Fusobacterium nucleatum is one of the most described markers for CRC. However, detection
among colorectal cancer patients is highly inconsistent (Table 1.) but still is considered the best
potential marker for CRC detection.

% of detection

Publication Sample Population F. nucleatum References
Bundgaard-Nielsen et al. |tissue Denmark 29,3 % (6.)

EkI6f et al. stool/tissue  Sweden 69,2 % (7.)

lto et al. tissue Japan 56 % (8.)

Li et al. tissue China 22 % (9.)

Mima et al., tissue USA 13 % (10.)
Yamaoka et al. tissue Japan 75 % (11.)

Our data stool Czechia 26,77 %

Table 1. Studies examining the presence of k. nucleatum in CRC samples based on population and sample type
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may not depend on finding
one reliable and powerful
prognostic  bacteria, but
rather on more specific
bacteria as a panel (Fig.2).

Fig 1. The percentage of detection
oral bacteria  (Fusobacterium
nucleatum, Parvimonas micra,
Peptostreptococcus stomatis,
peptostreptococcus  anaerobius,
Gemella morbillorum, Prevotella
intermedia and Veillonella dispar)

Panel 7

Fig 2. Differences in percentages of
detected bacteria among CRC
patients based on different Panels.
Panel 4 is based on the 4 most
known bacteria, and Panel 7 is
based on all 7 most known bacteria » detectec

\ across the literature.

« The heterogeneity of CRC may relate to the host-microbiome that either
predisposes or provide resistance to the disease and profiling the oral microbiome
may offer an alternative screen for detecting CRC.

«  Considering more specific bacteria would be beneficial for more patients.

«  Next step will be identification specific taxa on tumour samples of CRC patients.
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