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Abstract

Keeping specific diets is one of the main points in managing many diseases. It is also
known that the intake of certain food might provide predictable shifts in gut bacterial
communities in diseases. On the other hand, probiotics are suggested to restore the
unfavourable changes in gut microbiota. Moreover, food enriched with specific probiotics
might be the basis of certain diets, but the selection of probiotics and its targeted delivery
through food requires serious scientific-technological approaches to stimulate/keep the growth
of probiotic through synbiotic nutrition.

Periodic disease /PD, FMF, familial Mediterranean fever/, the autosomal recessive and
systemic autoinflammatory disorder, is characterized by recurrent bouts of fever, serositis,
synovitis, and/or cutaneous inflammation. A low-salt/low-fat diet may be used in the
management of PD patients. The exact role of intestinal bacteria is not yet fully understood, but
the potential for host-microbiota dialogue is widely discussed in the pathogenesis of PD.

This study aimed to clarify whether the investigations on DNA methylation of gut
commensal E. coli from FMF patients had actuality for evaluating host-microbiota dialogue.
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The following keywords- E. coli, gut, FMF and DNA methylation were used to collect
data from PubMed (1990-2021).

The analysis of the literature data substantiated the usefulness of the investigations on

DNA methylation of gut commensal E. coli in FMF disease for the evaluation of host-
microbiota dialogue.
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FMF, probiotic, E. coli, methylation, DNA, gut microbiota.
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AHHOTAIINA

CoOmofieHne/yCTaHOBJICHHE CIEUATIBHBIX JIMET - OIWH W3 OCHOBHBIX IYHKTOB B
yIpaBJIeHUH MHOTUX 3a0oneBaHWi. 3BECTHO Tarke, YTO HCIIOJIH30BAHHE OIPENEICHHBIX
IIPOJYKTOB BO BpeMsl OOJe3HEH MOXKET BBI3BAaTh IPEICKAa3yeMble CIBUTHM B KHIIEYHBIX
OakTepuandbHBIX coobmectBax. C Jpyroi CTOPOHBI, HPOOMOTHKH PEKOMEHIYIOTCS IS
BOCCTAHOBJICHHSI HEOJIAroNMpHUATHBIX W3MEHEHUH MHUKPOOMOTHI KUIIEYHHKa. bonee Toro, mwima,
oboromieHHas CrenuaIbHBIMHA MPOOHOTHKAMH, MOKET CTaTh OCHOBOH HEKOTOPHIX aneT. Brioop
MIPOOMOTHKOB, a TakKe IIeJICHANpaBleHHas IOCTaBKa MPOOMOTHKOB dYepe3 MNuIly Tpedyer
CePbE3HBIX HAYYHO-TEXHMYECKUX MOJXOMO0B IS TOTO, YTOOBI COXPAHATH/CTUMYIMPOBATH POCT
OakTepuu-poONOTHKA TIOCPEICTBOM CHHOMOTHYECKOTO TINTAHUSL.

[epromuaeckas 6omesns (116, PD, FMF, cemelinast cpemu3zeMHOMOpCKas TNXOPaIKa) -
3TO  ayTOCOMHO-PEIIECCHBHOE  CHCTEMHOE  CaMOBOCHAJIMTENbHOE  3aboneBaHue, |
XapaKTepu3yeTcs IEePHOIMYCCKHMH MPUCTYIIAMH JINXOPaJKH, CEPO3NUTa, CHHOBHUTOM W/MIH
peumauBupyomuMy aepMaturamu. J{nst ynpasnenus 116 MoXeT ycremrHO HCHONB30BAaThHCS
JMeTa C HHU3KUM COJIep)KaHHEM COJIM/KUpOB. ToOYHAs poOJb KHUIICYHBIX OakTepuil ele
MOJTHOCTBIO HE sICHA, HO B martoreHese [1b mmpoko obcyxaeTcs BaXXHOCTh JHUANOTa XO3SHH-
MHKpoOHOTa. llenbro HACTOSIIEro MCCIENOBaHHS OBIIO  ONpEETCHHE AaAKTYalbHOCTH
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uccnenoBanuii MmetwiupoBanus JJHK kumednsix koMmMeHcanbHbIX E. coli TIB manueHToB [yis
OIICHKW Jauajiora XO3suH-MuKpooOmoTa. s cOopa manHbix 3 PubMed (1990-2021) Obimm
HCIIONB30BaHbl ClIEAYIONMe KioueBble cioBa: E. coli, kumeunnk, FMF u MmerunupoBanue
JHK.

AHanmu3 JIUTepaTypHBIX JaHHBIX 000CHOBaJl Ba)KHOCTH HCCIECIOBAHWN METHIIMPOBAHUA
JTHK kuieyHbIx KOMMeHCAIbHBIX GakTepuil E. COli js oneHky nuanora Xo3suH-MUKPOOHOTA
Bo Bpems [1b.

KiroueBnie ciioBa u (ppassl
FMF; E. coli; npo6uotuk; merunuposanue; JJHK; IBD; kuieynas Mukpoduora.

Introduction

It is also known that the intake of particular food might provide predictable shifts in gut
bacterial communities in diseases (Singh et al., 2017). On the other hand, probiotics are
suggested to restore the unfavourable changes in gut microbiota (Sreeja et al., 2013). Moreover,
food enriched with specific probiotics might be the basis of certain diets, but the selection of
probiotics and its targeted delivery through food requires serious scientific-technological
approaches to stimulate/keep the growth of probiotic through synbiotic nutrition (Terpou et al.,
2019).

Although the precise role of gut bacteria in PD pathogenesis is not clear yet, the
acceptance of the importance of host-microbiota dialogue in the diseased gut increase (Maynard
et al., 2012; van Baarlen et al., 2013). The experiments have identified bacterial DNA and its
unmethylated CpG motifs as another microbial stimulus, which can be sensed by cells of the
innate immune system, inducing synthesis of an array of cytokines by immune cells (Peter,
2010; Pone et al., 2012).

It is commonly accepted now that gut microbiota maintains the human health-diseases
balance (Lozupone et al., 2012) via its interaction with the immune system (Craig et al., 2012,
Pepoyan et al., 2018; Galstyan et al., 2018) and can potentially be the target of a well-defined
diet for the prevention of various diseases. Noninfectious somatic “nutrition”-relevant diseases
like obesity, diabetes type Il, metabolic (MD) and cardiovascular diseases (CVD) are also
dependent on both the diet and gut microbiota (Tremaroli & Backhed, 2012). Candidate
mechanisms initiating these pathologies are described (Manco et al.,, 2010). Moreover,
microbiome (genomic), proteomic and metabolomic studies allowed more sophisticated
analysis and sampling of these complex systems by culture-independent methods (Weinstock,
2012).

This study aims to clarify if the investigations on DNA methylation of gut commensal E.
coli in FMF disease have actuality for evaluating host-microbiota dialogue.

Material and Methods

Following keywords: gut microbiota, E. coli, gut, FMF, probiotics and DNA methylation
were used to collect data from PubMed (1990-2021).
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Results

300 to 500 different species of commensal bacteria that colonize the gastrointestinal tract
of mammals (Salzman et al., 2009; Kamada et al., 2013) play an important role in maintaining
human health by preventing colonization by pathogens, degrading dietary and in situ produced
compounds, producing nutrients, shaping and maintaining the normal mucosal and systemic
immunity (Lee & Mazmanian, 2010; Clemente et al., 2012; Stecher et al., 2013). Other essential
functions of commensal microbiota became apparent, including the influence on the lipid
metabolism of the host (Wall R. et al., 2009) and therefore association with obesity (Ley et al.,
2006; Turnbaugh et al., 2006, DiBaise et al., 2008) and more peripheral also with intestinal
homeostasis, repair and angiogenesis (Sekirov, 2010).

Quorum-sensing systems are widespread in the bacterial world, existing in both Gram-
negative and Gram-positive bacteria (Henke & Bassler, 2004; Dubey & Ben-Yehuda, 2011).
The populations of bacteria employ a range of signalling strategies to exchange information,
like the secretion of quorum-sensing autoinducers and contact-dependent signalling
mechanisms (Zeuthen et al., 2006). Certain bacteria carry out collective activities using
different quorum-sensing molecules, such as tracking their cell numbers and synchronizing
gene expression. Furthermore, Quorum sensing is used to regulate to limit bacterial
pathogenesis such as virulence-factor secretion, biofilm formation, conjugation, and antibiotic
production (Konga et al., 2006; Feng & Zhou, 2012).

The extensive research materials collected so far witness the relevance of the intestinal
microbiota to the pathogenesis of IBD and FMF. It is now generally accepted that stimuli
coming from the commensal microbiota influence the immune cells of the gut (Blango &
Mulvey, 2009). In healthy individual bacteria-immune cell interactions leads to gut immune
homeostasis accompanied by tolerance to the microbiota. The immune system of healthy
individuals can discriminate appropriately between pathogens toward which an active immune
response should be elicited and harmless bacteria that should be tolerated by the active down-
regulation of the immune response. An immune system abnormality in response to normal
bacteria has been linked to conditions like food allergies and Crohn's disease (CD) (Shanahan et
al., 2004).

Nowadays, enteric microbiota is recognized as an attractive therapeutic target in treating
IBD, as dysbiosis is a frequent condition in IBD patients. Interestingly, it has been shown that
the bacterial flora of CD patients is different from the one of healthy individuals and also of
ulcerative colitis patients (Elinav et al.; 2011; Hao et al.; 2013). The modulation of the gut
microbiota with probiotic microbes and prebiotic factors seems to prove helpful in preventing
and controlling human diseases (Gill & Guarner, 2004). Based on many clinical and
experimental observations, it would be feasible to hold that the characteristics of the luminal
milieu embedding the luminal prokaryotic cells influence the balance between luminal
prokaryotic and the mucosal eukaryotic human cells and that consequent immunological and
humoral local or systemic responses take part in the pathophysiology of Crohn’s disease.
Therefore, bacteriotherapy seems to play a relevant role in its treatment and prevention.

Furthermore, recent experiments have identified bacterial DNA, and unmethylated CpG
motifs in particular, as another microbial stimulus that can be sensed by cells of the innate
immune system and induce the synthesis of an array of cytokines by immune cells
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(Hotamisligil, 2010; Pone et al., 2012). It is essential to point out that bacteria vary and hence
differ in immunostimulatory DNA content.

The DNA of many bacterial (and eukaryotic) species contains 5-methylcytosine (5mC)
in addition to cytosine. In Escherichia coli, some adenine and cytosine bases are modified to 6-
methyladenine and 5-methylcytosine. These modified bases are products of reactions catalyzed
by three enzymes that are specified by the host specificity (hsd), DNA adenine methylation
(dam), and DNA cytosine methylation (dcm) genes. The methylation reaction occurs on double-
stranded DNA in the presence of AdoMet.

Mechanisms of interactions of pathogenic bacteria with the host are well established, but
very little is known about the interaction of commensal bacteria with the host. There are some
indications only that gut commensals can downregulate the inflammatory responses. The
importance of gut commensal E. coli was described in several studies (Mirzoyan et al. 2007;
Stepanyan et al. 2007; Gasparyan et al. 2013; Pepoyan et al. 2015). The evaluation of the
duration of the growth phases for the predominant gut commensal E. coli in familial
Mediterranean fever (FMF) disease patients revealed that the duration of the preparatory growth
phase for the E. coli” diseased” strains was shorter. In contrast, the duration of the logarithmic
growth phase was longer (P < 0.03) than the appropriate growth parameters for the "healthy"
isolates (Pepoyan et al., 2017). Moreover, the effects of probiotic strain Narine on the growth
of commensal E. coli isolates in FMF patients were described (Pepoyan et al., 2017).

Thus, taking into account the above-mentioned information, it is possible to conclude
that DNA methylation of gut commensal E. coli might be important in the
clarification/evaluation of host-microbiota dialogue in FMF disease.
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