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Abstract

Objectives: Dialister is the genus classified within Veillonellaceae family in Firmicutes phylum. Dialister genus has been
detected in patients with oral infections and healthy people in their oral cavity, as well as in clinical samples in different
parts of the body. Cancers are complex and multifactorial diseases and considered a global problem. End products of
Dialister such as acetate, lactate and propionate seem to be important in the mechanism of carcinogenesis. Although
it is reported that the composition of Dialister has changed in articles investigating the microbiome relationship with
cancer patients, it is seen that it is not taken into consideration. The aim of this review was to investigate cancer studies
in humans on the association of microbiome with composition changes in Dialister.

Methods: A systematic literature search was performed using in Pubmed. In vitro and animal studies were excluded.
After database search, 510 articles were found. 484 article were excluded based on the exclusion criteria. The remain-
ing 26 articles were identified and analysed for Dialister. Meta-Mar online software was used for metaanalysis results.
Results: The meta-analysis included 26 studies with 1649 control samples and 1961 cancer samples. Compared to
healthy controls, Dialister were significantly elevated in samples from cancer patients (Hedges'g=0.907, p<0.05, 95%ClI
[13.19 - 16.746]. Statistical heterogeneity was found hihg (1>=99.6%).

Conclusion: This review showed that a relationship between different cancer types and Dialister composition of mi-
crobiome. however, these data still seem very weak to reveal the Dialister and cancer relationship. Dialister can be an
important genus especially in solid tumors but, more comprehensive and wider studies are needed to understand the
relationship between Dialister and cancer. In addition, due to rapidly developing new bioinformatics analysis tech-
niques, massive data should be added to public databases by the authors in studies of microbiome or microbiota
disease relationship. Thus, it is valuable in terms of detecting different strains such as Dialister, which can be ignored by
re-evaluating these data in the future.
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Cancers are complex and multifactorial diseases and
considered a global problem, each year, approximate-
ly 9 million people die because of cancer in the world."?
In recent years, although significant advances have been
made in prevention and treatment options for some cancer
types, the number of cancer patients is still increasing due
to the aging global population, as well as risk factors such
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as smoking, obesity and diet.®! Incidence of cancer is esti-
mate to increase two times more in 2035. It is expected to
affect especially in low-income and middle-income coun-
tries [LMICs]?. Of course not all cancers can be prevented,
but prevention is very important and need long-term strat-
egy. Besides surgery and radiotherapy systemic treat-
ment options such as cytotoxic chemotherapy, hormonal
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therapy, immunotherapy and targeted therapies are used
for the treatment of cancer patients.” While many types of
cancer cannot be cured, when they detect upper stages,
early detection of cancerous and precancerous lesions are
very important in order to reduce mortality, morbidity,
psychological and economical burdens.® Despite the com-
plex structure of cancers, technological techniques includ-
ing medical imaging or minimally invasive biomarkers are
used as reliable techniques in the diagnosis, treatment and
follow-up of cancers patients. On the other hand, the inter-
pretation of the big data obtained by these techniques is a
new challenge.”’

Many recent studies showed that symbiotic microorgan-
isms that colonize body surfaces in the host are play impor-
tantrole in health or diseases such as cancer and associated
with these conditions. The largest symbiotic microorgan-
ism concentration is found in the intestine, skin and oral
cavity. Our system evolves together with these microor-
ganisms, allowing our immune system to be regulated.®
In recent years, advances in sequencing technology and
bioinformatic techniques have enabled complex symbiotic
microorganism communities to be detected in the host.
Big data including these techniques such as the Human Mi-
crobiome Project, allowed us to understand the metabolic
and metagenomic potentials of these symbiotic microor-
ganisms. These data caused a very important change in our
perspective. We no longer think of microorganisms as just a
cause of disease, but we also believe that microorganisms
contribute to the state of health.” The term microbiome
refers to all habitats containing microorganisms, their ge-
nomes and environmental conditions.'"” The main purpose
in human microbiome studies is to identify and character-
ize bacterial taxa and their functions.'"” With the use of
culture-independent approaches based methods such as
high-throughput sequencing, new culturable or non-cul-
turable bacteria in the microbiome were detected. Thus, it
was possible to determine the identity, activities and func-
tional roles of these bacteria in the microbiome. Detection
of a conserved fragment of the 16S rRNA gene by the am-
plification of universal primers using the High-throughput
sequencing method is considered the standard method for
detecting the complex microbiome profile.l'?

Dialister is the genus classified within Veillonellaceae fam-
ily in Firmicutes phylum. Although it is in Gram positive
phylum, it has Gram negative cell wall. It is nonmotile, non-
spore forming, nonfermentative small coccobacilli shaped
cells. Dialister are obligatory anaerobic or microaerophilic
bacteria. Dialister pneumosintes, Dialister micraerophilus,
Dialister propionicifaciens, Dialister succinatiphilus and
Dialister invisus species were identified according to their
main cellular content and using with 16S rRNA sequenc-
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ing techniques. Dialister genus has been detected in pa-
tients with oral infections and healthy people in their oral
cavity, as well as in clinical samples in different parts of the
body. Acetate, lactate and propionate have been reported
as metabolic end products.’*'” In addition to being such
important end products for carcinogenesis, it is seen that
although the composition of Dialister has changed in the
articles investigating the microbiome relationship in can-
cer patients, it is not taken into consideration.

The present systematic review aims to examine and dis-
cuss all available microbiome studies such as case-control,
cross-sectional, prospective cohort, observational, inter-
ventional, experimental or clinical trials in humans on the
association of cancer with changes in Dialister.

Methods

The main questions for this review was; How did changed
the amount of Dialister spp in microbiome of cancer pa-
tients? The PRISMA guidelines was used to design this sys-
temic review.!'®

Searching Strategy

A thorough systematic literature search was performed
(March 13, 2020) using the following databases: Pubmed,
BioMed Central, Cochrane Library, EBMR, EMBASE, Informa
Healthcare. The systematic literature search was structured
by means of the PICOs acronym (participants, interventions,
comparators, outcome measures, study design). The follow-
ing query was created by using the Boolean Search Opera-
tor: ((dialister[All Fields] AND ("microbiota"[MeSH Terms] OR
"microbiota"[All Fields] OR "microbiome"[All Fields])) AND
("microbiota"[MeSH Terms] OR "microbiota"[All Fields]))
AND ("neoplasms"[MeSH Terms] OR "neoplasms"[All Fields]
OR "cancer"[All Fields])

Eligibility Criteria

Eligibility criteria of this review were 1) Articles in english,
1) research articles which included studies of case-control,
cross-sectional, prospective cohort, observational, inter-
ventional, and experimental or clinical trials Ill) articles fo-
cus on patients diagnosed with cancer, IV) microbiome or
microbiota studies using with next generation sequencer.
V) reported Dialister result. In vitro and animal studies were
excluded.

Data Extraction

The following information was extracted from each article:
author, published time, target cancer type, study popula-
tion (number of participants) total study population, LDA
Score (log10), sample type, sequencer, sequencing proto-
col, cancer patients age, gender, BMI, country, enrollment
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time of study, Dialister result from study and Dialister status.

Statistical Analysis

Meta-Mar online metaanalysis software was used for the
statistical analysis and foresplot figure and p<0.05 value
was being considered statistically significant. Effect estima-
tion was performed Hedges'g value (small = 0.2 - 0.49, me-
dium =0.5- 0.79 and large > 0.8). Statistical heterogeneity
were calculated with I test (0-40% small, 40-70% medium,
70-90% high).

Results

After database search, 510 articles were found. 484 article
were excluded based on the exclusion criteria. The remain-
ing 26 studies were identified as using with next genera-
tion sequencing to analyse microbiome of cancer patients
and mentioned about Dialister and then fully reviewed, The
process for selecting studies for inclusion in this review is
detailed in Figure 1. Main characteristics of studies includ-
ed in this systematic review showed that in Table 1.

The meta-analysis included 26 studies with 1649 control
samples and 1961 cancer samples. Compared to healthy
controls, Dialister were significantly elevated in samples
from cancer patients (Hedges'g=0.907, p<0.05, 95%cCl
[13.19 - 16.746]. Statistical heterogeneity was found hihg
(1>=99.6%) (Table 2, Table 3, Figure 2).

Wang et al."™ (2015), Walther-Anténio et al.?” (2016), and
Sims et al.?" (2019) examined the microbiome of cervical

Records identified though database search
(n=510)

J,.,

{ Records screened (n =510) }

Nao
Ves

Records excluded according to
eligibility criteria (n = 476)

v

Full text articles assessed for
eligibility (n = 34)
ez Records without LDA scores
compared to conirols were excluded
Mo after data extraction (n = 8)
v

Studies included in the
systemic review (n = 26)

Figure 1. Flow diagram of studies included in these review.
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cancer patients using with stool, swab & scrape and stool
samples respectively. Walther-Anténio et al., (2016), Sims et
al. (2019) reported Dialister were found to be significantly
elevated in cancer patients (p=0.0061; p<0.05 respective-
ly).2°2Wang et al.," (2015) reported had increased abun-
dance of Dialister.

Eight studies were found for association of colorectal can-
cer with changes in Dialister.?>?"! Different sample types
such as stool or tissue samples were used in these stud-
ies. Six of these studies reported Dialister were found to
be significantly elevated in cancer patients, however, two
of these studies reported Dialister were found decrease in
cancer patients.”>?” Zhang et al. 2018, which also showed
increased Dialister pneumonsintes.?® Chen et al., (2012)
reported specifically Dialister pneumosintes.”? While the
microbiome results of cancer patients generally were com-
pared with the healthy control group, only the Loke et al.,
(2018) and Chen et al., (2012) studies compared the micro-
biome results of the cancerous and non-cancerous tissues
of cancer patients.?2?”!

Chen et al,, (2015) and Elliot et al., (2017) reported for asso-
ciation of esophageal cancer with changes in Dialister. Sa-
liva and tissue samples were used in these studies respec-
tively.?#2% Chen et al., (2015) reported a decrease in cancer
patients compared to healthy controls,?® while Elliot et al.,
(2017) reported an increase in cancer patients compared to
healthy controls.”*

Six studies were found for association of gastric cancer
with changes in Dialister.3*3¥ In all of these studies except
Liang et al.B" (2019), Dialister were found elevated in mi-
crobiome results of cancer patients compared to control.
In all of these studies except Liang et al.®" (2019), also
performed from tissue samples, but Liang et al,, (2019)
performed their study with stool samples.B" Interestingly,
Liang et al., (2019) reported Dialister were found reduced in
microbiome results of cancer patients compared to healthy
controls. They also found Dialister were increased postop-
erative samples from gastric cancer patients compared to
preoperative samples from gastric cancer patients.’*"

Eight studies were found for association of head and neck
cancer with changes in Dialister.®>*"! Gong et al. performed
two different studies in 2014 and 2017 association of laryn-
geal carcinoma with Dialister and other studies association
of head and neck squamous cell carcinoma with Dialister.
185371 Different sample types such as oral rinse sample, oral
swab sample, tissue biopsy sample for buccal mucosa or sa-
liva were used in these studies. All of these studies reported
that Dialister were increased in the head and neck cancer pa-
tient group compared with the control subjects. Yang et al.,
(2018), reported specifically Dialister pneumosintes.*
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Table 3. Summary of results - fixed and random effect models

Demirci, Dialister in Cancer / doi: 10.14744/ejmo0.2021.65073

Hedges'g (SMD) SEg 95%Cl Z score p Heterogeneity
Fixed Effect Model 14.97 0.907 [13.19-16.746] 16.499 p<0.5 12=99.6%, Chi2=6938.02, df=25
Random Effect Model 577.62 30.443 [517.949 - 637.286] 18.974 p<0.5 99.6%, Tau2=16555.81

Figure 2. Forestplot - fixed and random effect models.

Three studies were found for association of lung cancer
with changes in Dialister.>*! In these three lung cancer
microbiome studies, they used different types of samples
and were protected specimen brushing (PSB) samples, tis-
sue biopsies and stool, respectively. except PSB samples.
42 of other samples.*** reported Dialister were elevated in
cancer compared the controls. But in PSB samples, Liu et
al. (2018a) found Dialister was reduced in the microbiome
of lung cancer patients.* Liu et al., (2018b) reported that
patients with lung cancer plus emphysema had the highest
Dialister amounts compared only emphysema or only lung
cancer patients.”

Discussion

The interaction between microorganisms, cancer and im-
mune response has not yet been fully discovered. Never-
theless, the evidence on the roles of microbiome studies
in carcinogenesis and immunotherapy reveals that the mi-
crobiome should be examined.* The effect of microbiome
changes on the formation of the immune response is indis-
putable.“® An important way that the microbiome affects
the host is bacterial metabolites. they can reach the target
cells by participating in the circulation. these metabolites
can affect the host through mitochondrial metabolism and
can also regulate important metabolic processes such as
lipid metabolism.*”

Short chain fatty acids (SCFAs) are the ones that are consid-
ered to be the most important among the bacterial metab-
olites that affect the cellular orimmunological mechanisms
of the host. SCFAs is mainly accepted as butyrate, propio-
nate and acetate™® and these are essential to maintain in-
testinal homeostasis, especially in the anaerobic environ-
ment of the intestine. SCFAs may have opposite effects that

induce or inhibit autophagy and thus inhibit proliferation
of cancer cells or induce apoptosis of cancer cells.*!

Acetate, lactate and propionate have been reported as
metabolic end products of Dialister.'>'* Acetate has been
reported as an important energy source for the develop-
ment of solid tumors.”® Similar to acetate, lactate has been
reported as an important component of primary and meta-
static cancer metabolism.®" Propionate has been reported
as an anti-tumor effective prebiotic, unlike acetate and lac-
tate.”

Recently, articles also have been published about the re-
lationship between Dialister and different diseases other
than cancer such as depression,*® obesity®™ or ankylosing
spondylitis.* The data in these studies draw attention to
the Dialister.

Yost et al,, 2018 reported, Dialister were more active in
the tumour sites.® Ling et al., 2019 reported, Dialister ge-
nus positively correlated with Forkhead box protein P3
(FoxP3)+ T regulatory cells (Tregs).B3! FoxP3+ Tregs cell el-
evations showed both prognostic effect and a positive cor-
relation with poor clinical outcomes in cancer patients.®”
End products of Dialister may also be at play here. Jimma
et al., 2010 reported acetate® and Angelin et al., 2017 re-
ported lactate® induce FoxP3+ Treg cells.

In this review, there are some limitations such as different
types of cancer, different sample types in analysis, different
gene regions and different number of patients. Despite all
these limitations, it is important to reach important conclu-
sions about Dialister and cancer relationship.

Conclusion

In a conclusion, although there are interesting results re-
lated to Dialister in different cancer-microbiome relation-
ship studies, it is not much emphasized. Generally, it is seen
that the amount of Dialister is elevated in the microbiome
of cancer patients. We think that due to the effects of bacte-
rial metabolites on host cells, Dialister can be an important
genus especially in solid tumors. Nevertheless, more com-
prehensive and wider studies are needed to understand
this relationship between Dialister and cancer. In addition,
although high-throughput data are obtained with con-
stantly developing new molecular sequencing techniques,
some genus with low levels such as Dialister can be over-
looked among these data. For this reason, these raw data



must be uploaded to public databases by the authors in
microbiome or microbiota - disease relationship studies.
Thus, raw data will have the chance to be re-evaluated with
continuously developing bioinformatics techniques.
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