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Abstract

The human microbiota is made up of trillions of bacteria that live in the human being,
whereas the microbiome is made up of the microbiota's genes and gene products. Bacteria
have long been thought of as pathogens that eventually lead to human illness. Bacteria are
increasingly recognized as generally beneficial commensal organisms and hence crucial to
proper and healthy human development, thanks to breakthroughs in both cultivation-based
approaches and the advent of metagenomics. This relatively new field of medical study has
given more information on illnesses such as inflammatory bowel disease, obesity, metabolic
and atopic disorders. However, there is a lot we don't know about the complexities of
microbe-microbe and microbe-host interactions. Future work targeted at resolving crucial
concerns about the early formation of the microbiome, in addition, what determines its
dysbiosis, will most likely lead to long-term mitigation of health. In this article, review the
research on prenatal and newborn microbiome modulations, the role of maternal and
environmental variables on forming the newborn microbiome, and future issues and
directions in the exciting new field of metagenomic medicine.
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Highlights

In this article, we show reviewed metagenomics and
microbiome importance for health, we also explain old and
new methods of metagenomics and microbiome. This
review, in first part, we explained what the predominant
microbiota in gut, which type of microorganism was
obtained in gut. In second part, we explained older and
current method of metagenomics, also changes of data and
out puts from both the methods. In third part, this review
gives information related to main drivers of the human
intestinal flora as well as microbial colonization, which
carries very important role in the health development.

Background

The development of genomics, largely guided by the human genome
project, has led to the metagenomics or application of modern genome
techniques for studying communities of microorganisms directly in
their regular habitat [1]. This expanding area of study has emerged
critical advancement in entire genome investigation, have
extraordinarily encouraged the investigation of the human
microbiome.

The microbiome represents all the bacteria that live in or on the
host. It has been called "the forgotten organ", with significant weight,
genetic content, cellular content and metabolic activity [2]. It is
estimated that 100,000 billion organisms, more than ten times the
total number of cells in the human body, constitute the intestinal
microbiome alone [3]. For the human, the interaction between the gut
and its microbiome is a complicated risk-benefit relationship. These
bacteria have a substantial impact on intestinal health and gut
function in a normal host. The human microbiome is the finest
example of a microbial community, which is defined as "the complete
microbial life that dwells in or on man's body." It is an element that
has far-reaching metabolic, nutritional, and immunological effects on
the host, and as a consequence has sparked a huge interest in
biomedical research.

The microbiome develops within a host from birth to death and
continually adapts to maintain a homeostatic balance with the host's
immune system. Continuous human postpartum microbiome
expansion is determined by host factors such as adaptive and innate
immune systems, and by external influences such as diet, disease, drug
and toxin load [4, 5]. The study of the gut microbiome begins in the
womb and continues throughout life, as well as its impact on health
promotion and disease development.

Variations in microbial colonization and intestinal immune function
in healthy neonates full-time and very low birth weight compared to
preterm infant (birth weight 1,500 g) peers, and implications on
illness development when the microbiome is disturbed (dysbiosis).

Predominant microbiota in infant gut

The classical measuring pattern colonization

A number of thoroughly completed culture experiments [6-10]
defined the baby gut microbiome in the 1970s and 1980s. Classical
research has found that the baby gut microbiota is less complicated
and has a bigger proportion of optional microorganisms than the adult
microbiome. For contrast, a significant study based on adult
microbiota culture is provided [11]. Note however that the latter
study bacterial population counts per gram of faeces dry dust instead
of wet stool. This results in higher values of about one-log unit.

Facultative bacteria

Submit a manuscript: https://www.tmrjournals.com/mmr

Facultative bacteria predominate the initial flora in quantity, and
oxygen in the newborn gut hinders the growth of anaerobes.
Historically, E. coli and enterococci (E. faecalis and E. faecium) were
recognized as the first baby invaders [7-9]. E. coli specializes in the
colonization of the human gut and other animals. Population levels
may exceed 1010 colony forming units (CFU)/g of faeces [9],
compared with 106-108 CFU/g in adults. The other
Enterobacteriaceae members, such as Klebsiella and Enterobacter are
both present in nature (e.g. on plants and fruits) and in the gut
microbiota. Klebsiella and Enterobacter is common in the intestinal
flora of the newborn [12, 13], but not in adults [11], reflecting their
temperament intestinal competitiveness versus E. coli. Aeromonas,
Pseudomonas and  Acinetobacter are other gram-negative
aerobic/facultative anaerobic bacteria that can briefly colonize
newborns during the first weeks of life [6, 8, 12], but is unusual in
adults.

Alpha hemolytic streptococci, e.g. S. intermedius, S. mitis and S.
salivarius, appear to colonize 20-30% of newborns in the first weeks of
life. Group B streptococci, which is a common cause of neonatal sepsis
colonize about 5% of newborns [14]. Some classical studies describe
regular colonization by a low to moderate number of
coagulase-negative staphylococci in neonates [9, 10], while
colonization by S. aureus was rare [7, 9].

Yeasts

Few studies have studied colonization by yeast. Isolation reported
rates were 0% in the first week, < 15% in first month and 50% at 4
months. Settled babies usually have 10>° yeast population levels
CFU/g faeces [6, 7].

Anaerobic bacteria

As the bacterial populations of facultative anaerobes expand, they
consume the oxygen and create an anaerobic environment. This
enforce anaerobic bacteria growth. In the 1970s and 1980s, in the first
week of life, Clostridium, Bacteroides and Bifidobacterium sp. were
isolated from at least half of the researched infants in < 10" CFU/g
faeces [7-9]. Species of bifidobacteria common to infants included B.
bifidum, B. catenulatum, B. breve, B. adolescentis, B. infantis and B.
longum [6, 15, 16], similar to adults. The belongs to Bacteroides, in
both infants and adults, B. fragilis group (e.g. B. fragilis, B. vulgatus and
B. thetaiotamicron) predominates. C. Difficult as well as C. Perfringens,
belonging respectively to the clostridial clusters I and XI, appear to
dominate young infants, followed by C. Tertium and C. paraputrificum,
these belong tocluster I [6, 7, 11, 16]. C. difficile may, for unknown
reasons, reach relatively high levels of population without causing
symptoms in young infants.

Lactobacillus sp. colonization was uncommon in classical studies in
the first year of life [6, 7], and it was suggested that these bacteria do
not form stable infant populations. However, occasional studies
reported higher rates of isolation [17].

Other anaerobes were often not targeted in these early studies, but
Veillonella were found in 40-90 percent of neonates, < 50 percent of
Eubacterium, and < 10 percent of Ruminococcus when investigated. On
the other hand, Peptostreptococi appeared only after solids were
introduced. Fusobacteria were found in < 5 percent of one month-old
infants, which are extremely sensitive to oxygen and difficult to
cultivate.

Comprehensive approaches for determination microbes

General characteristics

Despite the fact that microorganisms are pervasive and prolific, there
is presently a lack of fundamental mechanistic knowledge of many of
the critical functions of microorganisms play in nature, including
those in the human body [18]. Until the current discovery of novel
culture methods [19], only a very tiny proportion of the human gut
microbiota has been isolated and investigated in pure culture [18].
Because it was assumed that, a large portion of intestinal microbiota
had not been cultivated [20], independent culture approaches, such as
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metaproteomic, metatranscriptomic, and metagenomics, were
developed to uncover the activities, identities, and functional roles of
previously uncultured gut microbiota microorganisms.

The 16S rRNA based microbial profile technique is based on
universal primers for single or multiple hypervariable amplification
16S rRNA regions [21]. Readings from next-generation sequencing
(NGS) platforms are processed using bioinformatic pipelines such as
the popular Qiime software package [22] or Mothur [23], allowing
the microbial composition of the examined environmental sample to
be rebuilt. This technology also makes it simple to attribute
identification to strangers in microbial communities by discriminating
based on the sequencing of their distinct hypervariable regions [24].
Furthermore, a metagenomics method to microbiome sequencing has
been established to confirm both the phylogenetic activity and the
functional repertoire of the gut microbiota gene [25]. However, one of
its disadvantages of metagenomic techniques is that microbiome data
do not provide insight on whether or not genes are activated at any
particular moment. Other optical techniques are developed to solve
these constraints, such as sequencing the whole microbial RNA pool of
a particular sample, i.e., metatranscriptomic, or investigation of the
total protein composition or proteome, i.e., metaprotein. The
effectiveness of the latter two technologies is restricted, specifically in
the context of the metagenomic method, so many genes or their
homologues (and hence their products) are not functionally defined.
Finally, metabolomics will develop an overall signature of microbial
activity by evaluating the metabolites generated (microbially).

The gold standard methodology for determining microbiota

Most investigations on the intestinal microbiota rely on microbial
profile analysis based on the 16S rRNA gene. This gene is made up of
nine separate variable regions, namely V1 to V9, each accompanied by
evolutionarily conserved DNA sequences which are ideal for binding
PCR primers [26]. However, there is no standard method for choosing
the best PCR primer combination for amplifying a section of the 16S
rRNA for all taxonomy and phylogotypes present in the element
[27-30]. Furthermore, none of the currently available DNA sequencing
methods enable comprehensive genetic sequencing for many samples
that are economically multiplexed at the same time. As previously
stated, metagenomic injection sequencing is an ideal alternative for
cataloguing GIT using the 16S rRNA gene's microbial profile. This
approach ignores the specific gene amplification and possibly broken
DNA sequencing. Extracted from the examined environmental sample,
containing unclassified microorganisms and viruses. As the microbial
profile based on 16S rRNA, the metagenomic shotgun gives a lot more
information, including information on the functional features of the
microbial population. In this aspect, it is free of the possible bias of the
amplification reaction necessary for the gene-based 16S rRNA profile.
Shotgun data, in example, may be used to investigate the variety of
genes engaged in a broad variety of metabolic activities, like those
related to chemical production, such as resource catabolism or
short-chain fatty acids, such as carbon sources. Customised databases
of functional classification of metagenomic, provide information on a
wide range of functional aspects of the gut flora, including conjugated
bile salt degradation, prophages, antibiotic resistance and
extracellular structures involved in immunomodulation. Furthermore,
an assembly-based technique may be utilised to rebuild full or partial
genomes of previously uncultivated species, enabling for the
investigation of what was previously known as microbes dark matter
[31]. To analyse the massive amounts of DNA sequencing data from
diverse bacterial communities, like those found in the digestive tract,
extensive processing capacity and bioinformatic workflows for
sequence, interrogation, and information management are required
[18]. It should also be mentioned that underpopulated reference
databases and inadequate functional characterization of many genes
limit the use of metagenomic techniques used to research gut
microbiota.

Novel NGS-based approaches to obtain a high-definition image of
The composition of gut microbiota
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Microbial profile analyses predicated on the 16S rRNA gene offer
information on the diversity of the human microbiome at a taxonomic
level far higher than that of species [32]. To overcome this constraint
and acquire a more thorough picture of the makeup of the intestinal
microbiota, i.e., at the species or even subspecies level, a molecular
marker that is substantially more variable at the interspecific level
than 16S rRNA must be targeted. The internal transcribed spacer (ITS)
sequence, which is located within the rRNA between the 23S and 16S
rRNA genes, is a suitable as a genetic marker. An ITS-based procedure
known as bifidobacterial profiling analysis was used to acquire a
thorough view of bifidobacterial populations. In this regard, it has
been demonstrated that the bifidobacterial ITS profile technique
detects bifidobacteria strains from the baby microbiota that would
have been acquired through vertical transmission (from the respective
mother) [33-35].

Decoding the whole genetic profile of each component strain is
required for complete microbiome genome analysis. Due to the
difficulties of intestinal microbiota, which might consist of hundreds
of operational taxonomic units (OTUs), achieving this goal is
incredibly challenging. Furthermore, the failure of in vitro testing to
recreate the fundamental requirements of ecological niches makes it
very hard for most species of the intestinal microbiota to flourish.
Single-cell genomics can contribute to the genetic characterisation of
the microbiome. Physical separation of microbial cells is followed by
chromosomal DNA extraction and amplification of each cell's genetic
content [36]. Single-cell genome sequences, in example, may be
acquired directly from raw samples, resulting in reference genome
sequences for culture-resistant [37, 38] intestinal bacteria or
representing uncommon members of the community [39]. However,
currently existing unicellular procedures are not especially successful,
and the quality of the data acquired, as well as the possibility for
contamination, may skew the output results when compared to those
produced using normal genomic methods. Unicellular genomics is
predicted to address major gaps in existing knowledge of the subject
and structure of the human gut microbiome, especially if the
technology is improved. However, despite the promising
developments in microfluidic technologies for unicellular microbial
analysis, it remains very difficult to implement this approach.

A novel strategy of inferring the gut microbiota composition at the
strain level without isolation and bacterial strain culture includes
reconstructing an individual microbiota member's genome sequence
using metagenomic shotgun data [40]. This NGS technique gives not
only taxonomic information on lineage identity, but also extremely
relevant information on the genetic makeup of the organism,
including metabolic and evolutionary information [40]. MetaPhlAn is
an intriguing technique for determining the high-resolution (up to the
strain level) makeup of the intestinal flora [41].

This programme is based on reading mapped to a pre-computed
library of strain-specific marker genes derived from a comparative
investigation of all publicly accessible bacterial genome sequences.
The fundamental critique of this technique is that it can only profile
already sequenced species, neglecting the presence of
as-yet-unknown/uncultured individuals in the population.

Approaches of culturalomics

Over the last decade, most of the above-mentioned
culture-independent methodologies have been employed to analyse
the makeup of human gut microbiota, whereas microbial cultivation
techniques have been disregarded to some extent [42]. This has
resulted in a significant knowledge gap between bacterial species
found in the human gut but not yet isolated and cultured [42].
Approximately 56% of gut bacteria discovered by NGS methods have
cultivated representatives [43, 44]. With the introduction of so-called
cultural methods, this chasm is closing. Culturomics investigates the
microbiota of the human stomach using high-throughput growing
settings. Recently, various cultural studies of human stool samples
have involved the formulation of complex growth media, which has
allowed a considerable number of novel gut microorganisms to be
isolated and cultivated [19, 45, 46].
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Main drivers of the infant intestine microbial colonization

Way of delivery

In full-term infants, the manner of delivery is known as a key
determinant of early intestinal microbiota [47]. Vaginal delivery
delivered neonates come into touch with the mother vaginal and
faecal microbiota, leading in the colonization of the gut with
vagina-associated bacteria like Lactobacillus and Prevotella [48, 49].
Caesarean section (C-section)-delivered infants, on the other hand, are
not directly exposed to maternal microbes and are therefore more
likely to be colonized by environmental microorganisms from
maternal skin, hospital staff or hospital environment [49-53]. Several
studies using different culture-and molecular-based methodologies
have described a deviating gut microbiota in these infants, including
the recently used high-performance sequencing technologies and
metagenomics approaches [49, 50, 53]. The predominant phyla
represented during the early days of life were observed to be
Proteobacteria and Firmicutes, with Actinobacteria showing in the
faeces of C-section delivered kids on days 7 to 15 following delivery
[54]. Caesarean newborns also have a less complex gut microbiota
and are less commonly colonised by microbes such as Bifidobacterium
and Bacteroides, whereas Clostridium sensustricto and Clostridium
difficile [48, 49, 54-59] are more frequently colonised.

These differences gradually decrease between vaginal and cesarean
deliveries, but cesarean deliveries remain more heterogeneous than
vaginal deliveries for up to 12 months [53, 60]. Notably, permanent
variations in gut flora have been found in children as young as 7 years
old [57, 58, 61] between C-section and vaginal delivery. In contrast,
following the early neonatal period [62, 63], a recent article indicated
that C-section had no discernable influence on the early microbiome.
The found microbiota differences between vaginally delivered and
C-section delivered neonates were connected with the protective
benefit of natural delivery, especially because C-section has been
indicated to have long-term health repercussions. In fact, levels of
several cytokines have been demonstrated to be considerably lower in
C-section-born children [56, 64], as well as related with an increased
risk of immunological illnesses such as asthma [65], allergies [66],
type 1 diabetes (T1D) [67], and obesity [68]. The study suggests that
the manner of delivery influences adult health while the impacts on
the composition of the intestinal flora decrease during the first years
of life, emphasising the relevance of early gut microbiota in the
maturation and development of the host's immune system.

Age of gestation at birth
Gestational age is another crucial element in forming the newborn gut
microbiota. Preterm neonates are those that are born before 37 weeks
of gestation [69]. Depending on the degree of prematureness, preterm
newborns may have major health issues at first. They frequently have
undeveloped intestines as well as immunological, respiratory, and
neurological abnormalities when subjected to lengthy antibiotic and
other medication treatments or when neonates are frequently
hospitalised for extended periods of time, breathe artificially, feed
artificially, or parenterally. All of these events are likely to disrupt the
typical pattern of microbiota acquisition and growth, resulting in
abnormal establishment or aberration of the gut microbiota. Several
studies have found variations in the faecal microbiota between
preterm and full-term newborns. Preterm neonates have delayed
intestinal colonization with commensal anaerobic microbes like
Bifidobacterium or Bacteroides, and their faeces include much more
Enterobacteriaceae, Enterococci, and other harmful (opportunistic)
germs than mature neonates [59, 70-74]. Gram-positive bacteria, such
as Staphylococcus, Enterococcus and Clostridia, dominate the intestinal
microbiota of preterm during the first month of life, whereas
Gram-negative microorganisms such as Enterobacteriaceae and
Veillonella can vary [75].

In a very low-birth-weight (VLBW) preterm gut ecosystem, a trend
of colonization and progression of bacterial taxa ranging from Bacilli
through Gammaproteobacteria towards Clostridia was discovered
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[76]. The microbiota seemed to evolve with phases of dramatic
population changes and a common endpoint in the latter study,
whereas the preterm gut was discovered to be colonised by anaerobes,
mainly clostridia [76].

Though gestation has been postulated as the most critical
determinant for the creation of the gut microbiota, there is a
significant inter individual variability, which is most likely due to the
co-occurrence of the aforementioned variables. It is critical that the
observed aberrations produce a preterm baby microbiome rather than
the equivalent term, and a preterm baby microbiota is considered to
be connected with a delay in the creation of an adult microbiota
signature [77]. These modifications can have a significant impact on
one's health. Indeed, the combination of the preterm baby's altered
microbiota with its immature immune system can promote
inflammation and enhance infectious illnesses [78, 79]. Indeed,
preterm intestinal microbiota composition has been linked to a higher
risk of necrotizing enterocolitis (NEC) or sepsis [80-82]. Furthermore,
the preterm newborn bowel microbiota is differentiated not only by its
composition, but also by its characteristics. The contents of the major
short-chain fatty acids (GCC) generated by the gut microbiota were
shown to be lower in stool samples of preterm infants and NBMV than
in stool samples of term newborns [72, 83]. Functional inference
analyses have also identified pathways potentially affected by
prematurity, with a higher frequency of genes related to xenobiotic
biodegradation and metabolism and lipogenesis and a slower rate of
genes associated with energy metabolism and cofactor and vitamin
biosynthesis current in stool samples of premature babies compared to
forward counterparts [83]. It has been discovered that preterm babies
have an increase in bile acid derivatives, indicating abnormal lipid
metabolism. Furthermore, preterm newborns' metabolites urine
samples included higher levels of vitamins D and E [59].

Children's feeding mode

Another key component that influences microbial colonization and, as
a consequence, the makeup of the neonatal intestinal flora and
gastrointestinal function is the type of flow. The microbial makeup of
the intestines of mammography and formula-fed children differs [84,
85], with higher levels of Bifidobacteria observed in the first cohort of
infants. Breastfeeding delivers a combination of nutrients as well as
antibacterial and probiotic substances, which supports the
development of a "milk-based microbiota.". Breast milk IgAs antibody
promotes a stronger tolerogenic and regulating immune system [86].
Human milk oligosaccharides (HMOs) are also found in mother's milk
and can help beneficial microorganisms develop and operate (see
below). Breastfed infants' gut flora is less diverse than that of bottled
newborns [87]. Transcriptomic analyzes of intestinal epithelial cells
have shown that the type of feeding of infants also affects the
expression of host genes, with the increase in transcriptional supply of
genes that are associated with immune activity and metabolic activity
[53, 88]. Formula-fed infants were exposed to a variety of bacteria,
carbohydrates, and nutrients (micro), resulting in varying patterns of
microbial populations of the intestine. Breastfed babies' stools raise
the levels of Lactobacilli and Bifidobacteria and decreased level of
potential pathogens than formula-fed babies' stools [3, 58, 60, 87, 89,
90], with the latter being associated with the latter being linked with a
more diversified intestinal microbiota dominated by Bacteroides,
Staphylococci, Clostridia, Enterobacteria, Enterococci, and the genus
Atopobium. Because of these differences in microbiota, SCFA levels are
also different in the faeces of breast-fed infants, with propionate and
butyrate being present at higher levels in the latter group [91]. On the
other hand, it appears that babies fed on powdered milk may rapidly
deviate from those of an adult composition of the microbiota [53].
The newborn microbiota seems to float throughout the period of
exclusive nursing, and the phenomena of bacterial succession
continues; nevertheless, after weaning, when changed into a
microbiota comparable to that of an adult, the microbiota becomes
more stable and complicated [92-94]. The influence of weaning on
microbiota development has received far less attention than the early
feeding (exclusively milk) period [93, 94].
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Due to the concurrent introduction of a range of alpha bacteria
during weaning, Proteobacteria and Actinobacteria are replaced as
prominent members of the baby microbiota by Firmicutes and the
phylum Bacteroidetes [92, 93]. A research of the development of the
gut microbiota between 9 and 18 months after birth found a rise in the
relative abundance of certain of the main bacteria families, such as
Lachnospiraceae, Ruminococcaceae, Eubacteriaceae Rikenellaceae, or
Sutterellaceae [95]. Bifidobacteriaceae, Actinomycetaceae,
Veillonellaceae, Enterobacteriaceae, Lactobacillaceae,
Enterococcaceae, Clostridiales incertae sedis XI, Carnobacteriaceae,
and Fusobacteriaceae, on the other hand, decreased in relative
abundance during infant passage at the infant stage [95], which is
consistent with previous reports [53]. Protein consumption was linked
to an increase in Lachnospiraceae and a decrease in saccharolytic
bacteria, such as members of the Bifidobacteriaceae family, which are
normally associated in breast milk and baby feeding, while fibre
intake was linked to higher levels of Prevotellaceae [95].

Faecalibacterium prausnitzii and Akkermansia muciniphila, which are
missing or present at extremely low levels at the start of infancy,
respectively, grow for adult levels at 12 months and 24 months. This
rise in the latter example might be due to a progressive increase in
mucin production, the major carbohydrate fermented by A.
muciniphila and which is present at extremely low levels throughout
early development.

Stopping nursing and moving to more diverse and robust diets is
thought to boost the gut microbiota's alpha diversity [53, 95-98].
Furthermore, the change from breast milk toward formula milk (i.e.
bovine) has a massive effect on the intestinal microbiota's growth.
There was a rise in distribution and abundance of the taxa Bacteroides,
Blautia, and Ruminococcus, and also a drop in distribution and
abundance of Bifidobacterium, Lactobacillus, and Enterobacteria, within
5 days following breast milk [99]. There was also an elevation in
alpha diversity and faecal pH.. Furthermore, the observed increase in
bacterial diversity adds to functional alterations. There has been a
documented rise in overall SCFA concentrations, particularly butyrate
[60, 93]. The establishment of a mature microbiota comprising genes
responsible for the digestion of complex carbohydrates, starch, and
xenobiotics, as well as vitamin synthesis, is induced by switching
completely from milk-based diets to solid foods [93]. To digest
plant-derived polysaccharides from adult meals, the adult microbiota
is more functionally sophisticated and organised, giving mutual
advantages to the host and the microbe [96].

Mother diet

There is rising interest in studying the impact of maternal mortality
and BMI on the baby's gut microbiome [52]. Recently, it has been
discovered that the baby's faecal microbial composition is regulated
by the mother's BMI and weight growth during pregnancy [100]. In
the first 6 months of age, faecal bacteria and Staphylococcus
concentrations were significantly higher in babies of overweight
mothers; however, Bifidobacteria counts were higher in babies of
non-obese mothers. Other authors [101] have not confirmed these
observations. Furthermore, there is currently no information on the
impact of breastfeeding and its relationship to weight and the number
of mothers. These variables can be perplexing, indicating the need for
further investigation.

Environment (life style and location of the family)

Family members and near relatives (siblings) have also been
recognised as an important environmental element that may impact
the colonization pattern of the baby's gut microbiota [51], although
the effects of family size, structure, and birth order have yet to be
demonstrated [52]. Newborns aged one month who were enrolled
from the KOALA Birth Cohort Study in the Netherlands and had older
siblings had a larger amount of bifidobacteria in their gut microbiome
than infants without siblings [58]. It was also found, in this instance as
apart of the allergy flora research, that children who did not have
older siblings had an increased proportion of non-Escherichia coli,
Clostridia such as Enterobacteria in the gut, as well as an altered
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facultative anaerobic-anaerobic ratio [55]. A recent Danish cohort
research concluded that the prevalence of family members were
related with greater gut diversity and microbial richness throughout
childhood, but the involvement of domestic animals had less
determined on the gut microbiome [102]. The "brother effect" is a
notion that can help with creation. The theory is still debatable, and
further research is needed in this field.

Geographic location can also impact the microbiome, such as
microbiota differences seem to be related to dietary habits and
lifestyle in a specific area [51]. In addition, different ethno geographic
populations have distinct regions. cultural practices [103]. Infants
residing in rural hamlet in Africa, for example, vary from infants
residing in an urban location in Italy [104], and numerous other
studies have examined the spatial influence of ethnicity and/or
nutrition on microbiological composition and diversity [84, 92,
105-107]. Infants living on the street in Bangladesh have an intestinal
flora that differs dramatically from infants with the same age group in
upper middle class suburbs in the U.S. In instance, the faecal bacterial
community and composition of infants from these two different
regions differed, with Bangladeshi children's microbiota being
abundant in Prevotella and reduced in Bacteroides when compared to
American children [106]. Other research children from South-East
and Northern Europe observed discrepancies in composition of the
group of bacteria, with the species Bifidobacterium and the group
Bacteroides-Prevotella being present in greater abundance in African
children [105]. In general, it appears that the construction of the
house and familiar settings (rural vs. urban) influence colonization of
the gut microbiota after birth, however further research is needed.

Genetics host
More and more scientific data suggests that the host's genetics impact
the improvement and maintenance of the infant's gut microbiota
[108-110]. In this regard, the significance of the host genotype in
modelling the composition and organisation of the microbiome was
investigated in human and familial twins. In this regard, a study of
children under the age of ten found that genetically similar twins had
greater rates of similarity than identical and fraternal and independent
controls [111]. However, subsequent analyzes by other authors have
failed to identify significant differences in bacterial diversity between
monozygotic and dizygotic twins [112, 113]. A recent research of a
large cohort (1,539 persons aged 18 to 84 years) discovered a
connection between host genotype and the prevalence of different
bacterial taxonomies in adulthood. The authors [114] revealed that
genetic polymorphisms (SNPs) at the LCT locus (involved in the
production of human lactase) are linked to the frequency of
Bifidobacterium and identified a link among host genetics and dairy
product intake. This emphasises the need for more study into the
interaction of human genetics, nutrition, and microbiome growth.
Overall, the almost unlimited combinations of these well-known
genetic and environmental elements are responsible for the sole
bacterial community protected by each individual's gut.

From infancy to adulthood

It is a subject of great discussion in the scientific community to learn
how to differentiate the bacterial vaccine in different microbiological
ecosystems in several habitats associated with different ecologies. The
first step to understand this aspect is to know what are the "founder”
reference types of the nascent microbiota, then the next operational
taxonomic units are obtained. This evolution can be interpreted using
the tools of ecological sequence theory developed by plant ecologists.
Little is known about the developmental mechanisms of the human
microbiological ecosystem during the early stages of life in founding
communities [93, 115-117]. As mentioned earlier, neonates born after
natural delivery have a gut microbiota that mirrors the mother's
vaginal microbiota, as evidenced by meconium swabs [48, 118, 119].
Accordingly, the first acquisition of bacteria is apparently driven by
vertical transmission from mother to child; only then does it develop
into differential CDs associated with multiple anatomical regions
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[120], although the ultimate effect of the host genome on the
microbiome remains unclear. Indeed, in a follow-up study in 2009, 31
pairs of monozygotic twins and 23 pairs of monozygotic twins,
Turnbau et al. reports that microbiota monozygotic twins are not
significantly more similar to these twins. Thus, to date, no study has
proven the inheritance of the human microbiome in the digestive
tract. One possible reason for this discrepancy in results is that twin
studies have compared common communities, perhaps
underestimating the dynamics of known subsets in the community.

While the pioneers of the team from zero moment pollution
(delivery) from the cutaneous, vaginal or intestinal ecosystems of the
mother, is of uncertain origin [121] Voltage diversity is increasing
rapidly during the first years of life, but with a considerable degree of
instability [93, 116]. However, the reason for the growth of this
diversity is not known. New bacteria can enter a microbiota ecosystem
at a constant rate, depending on how they have lived in the region's
ecosystem or whether they need to grow in such a complex system.
different niches, or their origin is larger than the individual niches
[122]. Studies have shown that large islands are home to many
species, that increasing functional complexity itself brings taxonomic
complexity to balance, characterized by the "adult" microbiotype
(mainly Firmicutes and Bacteroidetes), which consists of a number of
characteristics: about a year and a half.

Although studies of individual children have shown significant
diversity in colonizing eggs, consortia of bacterial taxa are unpleasant
to a child, indicating that microorganisms depend on each other to
form a consortium [116]. This microbiological flexibility may be an
adaptive diet that is selectively beneficial for a wide variety of
variations in the physiological development of children. It is not
known how lifestyle, geographic location circumstances, puberty,
disease, and other variables affect the stability of the microbiota
throughout an individual's life [104, 123]. The process of monitoring
bacteria in early childhood, which varies from person to person [124],
as already mentioned, can be a model for understanding the process of
recolonization in adults after antibiotic therapy.

Conclusion

With the development of metagenomics, scientists can now define the
function and structure of the growing microbiome community.
Although cultivation-based approaches were formerly the gold
standard for assessing the microbiota, they have substantial
drawbacks, such as the inability to recognize fastidious and
low-abundant species. Metagenomics can discover organisms that are
not cultivated by culture-based methods, as well as accurately analyse
and determine amounts of these species that were previously
under-evaluated. Due to the finding of bacteria in previously sterile
tissues, dogmas such as the "sterile womb" notion are being challenged
by metagenomics. However, it's unknown if these bacteria invade the
foetus or are only there for the purpose of priming the foetal immune
system.

Over the course of the first few years of life, the neonatal
microbiome develops, with an increasing diversity of bacterial flora
that grow into specialised body niches. Interestingly, whereas the
manner of delivery was previously thought to have an important
impact in the establishment of the newborn microbiome, this is no
longer the case. Further research has revealed that this may not be the
most important element determining the offspring microbiome's
formation and development. Instead, maternal nutrition,
breastfeeding vs formula feeding, and gestational age have the
greatest impact on the newborn microbiota.

Changes in the newborn microbiota have the potential to cause
serious health problems and illness. Despite the fact that
metagenomics has allowed for the identification of healthy and
dysbiotic microbiomes, many uncertainties remain. Hypothesis-driven
research is critical to further probe disease pathophysiology as a result
of metagenomics findings; this will have a substantial influence on
illness prevention and therapy through modification of the human
microbiome.
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