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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim of the study: The term microbiome describes the 

assortment of microbes that dwell in and on a person's body, 
particularly in the gut, comprising fungi, bacteria, infectious 
agents and additional microbes. According to research, 
numerous elements of human well-being, such as digestion, 
immunological response and psychological well-being, have 
been linked to the microbiome. Preserving human wellness 
requires knowledge of the microbiome's stability and how it 
reacts to perturbations.

Material and Method: According to preliminary research, 
adults' microbial ecosystems are considered stable with no 
signs of significant disturbances. This stability is not preserved 
by inertia and the system's interaction with restorative forces 
keeps the processes stable. Short antibiotic doses can result in 
quick and substantial microbiome alterations. However, there is 
confirmation that the taxonomic structure of the microbiome has 
at least recovered after such disruptions. The effect of antibiotics 
is individualized and can be altered by earlier exposure to 
a similar drug, which is a crucial aspect to remember. These 
results suggest that the individual's microbiome has adaptable 
qualities. 

Result: Examining the microbiome's reactions to perturbations 
might be helpful in the prediction of potential instabilities and 
illness by revealing important features of function, microbial 
connections, and important species in the native microbiota. 

Conclusion: This information can benefit the management of 
the individual microbial community and the promotion of better 
health conditions.

Key words. Microbiome, human wellness, stability, 
sensitivity, microbial ecosystems.
Introduction.

Due to the significant decrease in cost and increase in 
Deoxyribonucleic acid (DNA) sequenced resolution in the 
past few years, molecular techniques are used to explain 
the diversity of microbial life associated with the species of 
eukaryotic organisms and environments [1]. Due to its affluent 
microbial population, aptitude for metabolic activity and 
capacity for transplantation, the human intestinal microbiota is 
acknowledged as an organ. Our understanding of gut microbiota 
has changed due to molecular ecology, which focuses on 
16S ribosomal DNA (rDNA) based techniques. It has been 
discovered that the predominant human gut microbiota contains 
many uncultured species [2].

The human microbiome helps to regulate homeostasis in a 
variety of body tissues, but even though the relationship between 
humans and their microbiota as a whole can be viewed as a 
mutuality symbiosis, eubiotics means that an average balance 
of gut bacteria might become out of whack, which can lead to 
the appearance of a range of long-term illnesses with underlying 
chronic inflammation [3]. 

The concept of the microbiome has gained broad embrace, it 
is known that every living thing with multiple cells connects to 
a wide range of protists, bacteria, viruses, fungi, and different 
microorganisms, which add to the biology of their hosts and 
have an impact on their physiology, development and fitness 
[4]. The preponderance of host DNA in entire metagenome 
analyses of human samples is a significant technical hurdle. 
According to information from the Human Microbiome Project 
(HMP), the percentage of human DNA varies depending on 
the body place and sample type. While fewer than 10% of 
human DNA can be found in feces samples, more than 90% 
of human-aligned readings can be found in materials like 
genital wipes, oral mucous membranes, salivary glands, and 
coughs [5]. To taint the beverages, microbial growth must 
reach a specific level, such as 105 to 106 cells/ml. In addition 
to the organism's development, secondary compounds from the 
microbe will cause indirect spoiling. If the raw materials are 
polluted, the product will spoil, the production process will fail, 
more foam will be produced, and the flavors will be lost [6]. 
The study [7] examines the limitations of present knowledge, 
the possibility of researching adaptation in the microbiome 
and techniques for identifying recent adaptive evolution. The 
diversity of within-person adaptable alterations found in the gut 
microbiota of humans can impact mental health, food metabolic 
rate and immune function. These alterations in complex human-
associated microbiomes have received little attention. The papers 
[8] analyze the effects of individual heat sensitivity (IH) and 
heat stress (HS) on the biochemical and microbiological makeup 
of dairy cows. According to the findings, HS and IH raise the 
body's core temperature, raise plasma levels of cytokines and 
cortical and lower levels of milk. Cows with a high tolerance to 
heat have activated metabolic pathways and neurodegenerative 
disease pathways that are downregulated. It argues that the HS 
environment alters biological characteristics and inflammatory 
cytokines, underscoring the role of the connection between the 
stomach and cortex in dairy cows. 

The study [10] looks into how denitrifying woodchip 
bioreactors (WBR) can lower the pollution of nitrates in 
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irrigation draining water. It postulates that seasonal variations 
and adaptations, possibly with bioaugmentation, can enhance 
populations of denitrifying bacteria acclimating to cold 
environments. It was found that the WBR microbiomes' 
increased denitrifying population had promised for NO3 take 
out at temperatures colder than zero degrees, which could be 
enhanced by the presence of neutralizing microorganisms that 
are habituated to low temperatures. 

The paper [11] provides databases and metagenomic tools to 
explore antibiotic susceptibility in human stomach metagenomes, 
supporting surveillance of patients, improved antimicrobial 
relaxing methods and custom therapeutic approaches. The battle 
against bacterial infections and the prevention of malnutrition 
are two critical ways that antibiotics contribute to human health. 

The variety of the gut's genomic and phylogenetic 
composition can change due to their exposure to the human 
heart, perhaps resulting in antibiotic resistance. The paper [12] 
analyzed symmorphosis theory, which postulates that animal 
physiological systems are regulated to satisfy their functional 
requirements, which impacts nutrition and metabolism. This 
idea can be used to study host-microbe interactions, considering 
both collaborative and outsourced tasks. Despite objections, the 
work offers ways to put these wild theories to the test to learn 
more about whether hosts evolve in response to their microbial 
populations. The paper [13] examines the effects of seasonal gut 
microbiome changes on wild animal growth and host-microbe 
interactions. The gut microbiome's features alter with host diet 
changes, but its impacts are still unknown. The season for shoot-
eating bacteria Mycobacterium butyricum was more common 
than the season for leaf-eating bacteria, according to a study 
involving fecal microbiota transplantation from giant pandas. 
This increased the host body mass to cause development and fat 
storage in mice receiving transplants of shoot-eating bacteria. In 
the study [14], fecal samples from 33 sympatric large herbivore 
species in a semiarid East African savanna were examined for 
plant and bacterial DNA. It was discovered that diet composition 
had a moderate correlation with the microbiome composition, 
while phylogenetic relatedness predicted it. Except for kudu, 
dietary variety did not expect the diversity of the microbiomes 
within the species. The diet-microbiome turnover was higher in 
domesticated species than in wild ones. They examined male 
rodents and it was shown that the microbiome's volatility was 
linked to the stress response's readouts, including behavior and 
the corticosterone response. By highlighting how stress affects 
the evolving microbiota, this work stresses the importance 
of including volatility in future microbiome investigations. 
The community of microbes in the intestines of Shetland and 
Jersey cows has been studied [15] under regular and heat-stress 
conditions. The results show Holstein cows had higher respiration 
rates and rectal temperatures during heat stress. In contrast, a 
greater share of genes connected to metabolic processes and 
energy production is found in Jersey cows. According to the 
linear discriminant analysis results, Holstein cows have six taxa, 
while Jersey cows have 29 taxa, demonstrating that the two 
breeds' rumen processes differ. According to the study, there 
have been significant changes in the morphology and active trait 
abundance of rumen bacteria, which could explain why jersey 
cows respond better to heat stress. In an attempt to comprehend 

these intricate linkages, the paper [16] looks at the Daphnia 
microbiome, its function in fitness and the associations with the 
host microbiota regarding biodiversity and genetics. Healthy 
ecosystems depend on microbiomes for recycling minerals, 
drug synthesis and trash digestion. They create various animal 
communities, defending hosts against diseases and supplying 
vital nutrients. The microbiome is influenced by the host's 
genetics and environment.

The main objective of the study is present-day examination of 
the microbiome of humans uses speculation from various fields, 
including ecosystems, demographics, the biological sciences, 
engineering, natural systems, and microbial habitats, to name 
a few.
Factors of Diversity in the Human Microbiome's Structure 
and Operation.

An essential aspect of human health, the microbiome is 
altered by many variables, including habitat, genetic makeup, 
and time. Habitat refers to the anatomical parts of the human 
body, whereas genetic background is related to the patient's 
genetic composition. The microbiomes of twins from identical 
and non-twin siblings are comparable to twins. Antigen, 
nutrition, chemical exposures, and health state are biological 
variables affecting the microbiome's composition and activity. 
Another important consideration in determining the makeup 
and function of the microbiome is time, especially in the early 
stages of life or in newly established environments [17]. The 
early microbial communities of the human body are dramatic, 
fierce, and homogeneous, the main characteristics of a child's 
microbiome are formed after 1-3 years of age. However, there 
are essentials, such as how assembly patterns might dictate the 
composition, functionality of microbial communities, as well 
as the significance of deterministic and stochastic mechanisms 
in comprehending microbiome traits. Stability and resilience to 
perturbations are critical factors for the human microbiome. In 
the case of ecology, it is essential to understand the way that 
changes occur, how long they last and what effects they have 
on the host [18].
Ecosystems' resilience and stability.

When the 20th century was halfway through, environmental 
stability and resilience were addressed, with varying definitions 
depending on the situation. In 1958, Eldon identified various 
sustainability-related factors, including population fluctuations, 
population recovery, ease of invasion and invasion-related 
consequences. Bioinformatics and Integrative Omics in 
Microbiome (BIMM) defined an ecosystem as stable if the key 
variables return to equilibrium values following displacement, 
resilient if these variables take a short time to return to their 
equilibrium values following removal and resilient if they persist 
in their preset values for key system variables, resist change in 
the services it provides, or with limited variability for crucial 
system parameters over time. The concept of environmental 
resilience was first discussed by Holling, who emphasized 
the importance of establishing a range of circumstances under 
which a system can regain its pre-disruption equilibrium 
[19]. Elasticity, amplitude, community member growth rates, 
member interactions and nutrient availability are the ways to 
measure resilience. These concepts and terminology can be used 
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the microbiota. In studies of patients treated with antibiotics 
with clinical grounds for using antibiotics. Healthy adult 
volunteers were administered a 5-day pulse of ciprofloxacin 
using an observation program involving bowel movements on 
monthly, frequent, and quarterly stool specimens for two months 
before exposure, as opposed to six months after exposure. A 16s 
rDNA hypervariable region pyro sequencing testing has been 
conducted to determine the inner samples' taxonomic makeup. 
The key findings of those investigations show that amoxicillin 
exposure for five days promotes a drastic decrease in variety at 
the end of the time frame of direction and a significant shift in 
one-third to half of all categorizations. Members of the species 
Firmicutes Ruminococcaceae and Lachnospiraceae and the 
phylum Baceroidetes are among the most affected genera. Most 
strains returned to their pre-exposure abundance levels two 
weeks after exposure. Outcomes are determined by the Bray-
Curtis dissimilarity, a single ecological distance measure. See 
the below figures (Figure 2 to 4) [23].

Bray-Curtis environmental distance measurements evaluate 
the difference over time of the penultimate pre-ciprofloxacin 
collection from every additional sample that belongs to the same 
person. Before each of the two 5-day courses of doxycycline, 
there is a different recovery of the bacterial community and 
relative constancy, in each patient, A, B and C the second 
antibiotic courses have a cascading effect.  

Each person's fecal microbiome's taxonomic makeup was 
confirmed. However, it has changed since the start of this 
investigation. Currently under scrutiny are relationships between 
operational capacity, resistance and evidence of species-species 
connections in acoustic sequencing information gathered from 
several of these animals. During longitudinal searches, the 

to understand human health and disease in environments with 
active native microbial populations. Ecological equilibrium 
and resilience are represented in tangible terms in a notional 
stability landscape, whereby civilization is shown as a ball 
resting on a terrestrial surface (Figure 1). In Holling's opinion, 
environmental changes can transform the topography, produce 
unimagined fixed levels, or devalue a community's standing, 
making it more desirable to relocate to another basin. The 
degree of social complexity, the particular social service that 
are evaluated, yet the spatial and temporal criteria employed all 
influence resilience as well as stability assessments [20].

An ecosystem (portrayed by the globe) might become less 
robust and drawn to a new steady state or phase as a result 
of external pressures and internal changes to the terrain. 
The topography of a particular human habitat can be helpful 
in the treatment of patients since it indicates the state of the 
environment.
The Interruption Ecology.

Natural communities experience significant spatial and 
temporal diversity due to disturbance, which drives the 
selection of specific life history variables. It is described as an 
event or process that causes sudden structural changes in the 
social system and impacts system-wide activities. Disruption is 
the killing, displacing, or injuring one or more individuals in a 
unique, punctuated way that allows others to settle. As history 
repeats itself with the same intensity and duration, society will 
adjust to an evolved time frame and embody the lessons learned 
in its form and function. The size of the disturbed area and 
the amplitude, frequency, predictability and duration of each 
disturbance event are among the elements of the disturbance that 
must be understood to comprehend the effect. The disturbance 
intensity and frequency are the most critical factors. Traditional 
ecological research has demonstrated that the diversity of an 
ecosystem's species increases at moderate levels of disturbance 
[21]. Collaborative disturbances, or combinations of disorders 
coinciding in space and time, have unexpected effects on 
ecosystems. Compared to non-human related phenomena, 
human activities in the external environment, such as land use, 
are considered to have a significant impact on macro-species 
and their ecosystems. The results of disturbances caused by 
microbial species and humans in the indoor environment have 
received less attention. Disruption-based controlled research 
brings to light the parts of an elaborate ecosystem that are not 
well known. Species that are low in equilibrium, undisturbed 
conditions are more likely to occur during or after a disturbance 
and biases between community members and interactions 
between species can be detected and documented. These kinds 
of studies highlight the characteristics of social resilience and 
stability [22].
Antimicrobials as a Source of Issue.

Most studies have focused on the formation of species and 
strains of resistance. However, the use of antibiotics in high 
doses and concentrations has become commonplace. Some 
research has examined the harmful effects of antibiotics on 
the general makeup and characteristics of theanimal’s native 
microbiome in specific individuals. The potential confounding 
impacts of underlying an issue are health conditions that affect 

Figure 1. Multiple stable levels or policies, or basins of attraction, in 
a stable ecosystem.

Figure 2. Individual response of the clone A.
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of autotrophs and decomposers are two crucial functional 
categories for terrestrial and aquatic ecosystems. They 
discovered that because the number of species per active group 
is increasing, mimicking biomass and density measurements 
of communities is more stable, demonstrating the biological 
insurance hypothesis. A community's subsequent response to a 
disturbance depends on how the goods were evenly distributed 
before the incident [25].

A chaotic adaptive model, which supports this hypothesis, 
shows that species richness has two main effects, it lowers 
the variability of environmental output across time and boosts 
the average production process. As one species makes up 
for the loss or decline of another, future average ecosystem 
performance is conserved, performance variability is decreased, 
long-term capacity for resilience is made possible and durability 
against periodic disturbances is enhanced. These findings 
affect the animal microbiome community and its relationship 
to wellness and illness. For instance, characteristics associated 
with high resilience can be used to create and test an indicator 
for durability in the human being's microbiome environment. 
Essential subjects, including the collection of goods and services 
provided by the human microbial ecology are necessary to 
safeguard people's well-being and need to be discovered [26].
Uses in Medicine and Applicability.

Interdisciplinary efforts in environmental and human health 
are beginning to bear fruit. Identifying desired disturbance 
regimes, measuring desirable aspects of microbial diversity, 
and determining which microbial ecosystems are most suitable 
for different human health conditions are critical. In addition, 
scientists are investigating whether disease outbreaks in 
people at risk for diseases associated with disrupted microbial 
communities, such as Crohn's disease, are linked to reduced 
resilience in microbial communities. In addition, they are 
exploring the possibility of predicting treatment failures by 
detecting a catastrophic regime change or flare-up by detecting 
early erosion of the stability landscape [27].
Conclusion.

Through genetic technologies, an ecological perspective, and 
recent studies on the symbiotic link between people and their 
native microbial populations, a new point of view is available 
about the roles provided by the human intestinal microflora 
in wellness and illness. The next stage is gaining additional 
insight into the stability and strength of human microbial 
ecology's functioning procedures. According to early studies, 
the microbial community of adults maintains relative stability 
without substantial change. However, regular changes in social 
makeup indicate that the restructuring forces preserve long-term 
stability in a dynamic system.

REFERENCES
1. Voolstra CR, Ziegler M. Adapting with microbial 
help: microbiome flexibility facilitates rapid responses to 
environmental change. BioEssays. 2020;42:2000004.
2. Cullin N, Antunes C.A, Straussman R, et al. Microbiome and 
cancer. Cancer Cell. 2021;39:1317-1341.
3. Makki K, Deehan EC, Walter J, et al. The impact of dietary 

human microbiome might offer information about resilience 
and homeostasis, community members' capacity to compensate 
for lost skills and the potential significance of species-species 
interactions. This study and others support the hypothesis that 
direct and indirect pathways contribute to antibiotic resistance. 
Identifying the human microbiome's resilience before a shock 
or restoring these features to ecosystems that have been 
damaged holds great promise for improving health from both a 
therapeutic and translational approach [24].
The Assurance Premise and Biodiversity.

Environmental sustainability has been debated since the 
early 20th century, yet both theoretical and experimental 
evidence supports this claim. Early research in Tanzania 
and Kenya showed that the diversity of plant communities 
confirms ecological functional characteristics in response to 
environmental disturbances, causing relationships between 
interacting organisms that sustain homeostasis. In a more 
current trial, the microbial microbes with diverse populations 

Figure 3. Individual response of the clone B.

Figure 4. Individual response of the clone C.



138

fiber on gut microbiota in host health and disease. Cell host & 
microbe. 2018;23:705-15.
4. Elijovich F, Laffer CL, Sahinoz M, et al. The gut microbiome, 
inflammation, and salt-sensitive hypertension. Current 
hypertension reports. 2020;22:1-5. 
5. Pereira-Marques J, Hout A, Ferreira RM, et al. Impact of 
host DNA and sequencing depth on the taxonomic resolution 
of whole metagenome sequencing for microbiome analysis. 
Frontiers in microbiology. 2019;10:1277.
6. Shankar V, Mahboob S, Al-Ghanim KA, et al. A review 
on microbial degradation of drinks and infectious diseases: A 
perspective of human well-being and capabilities. Journal of 
King Saud University-Science. 2021;33:101293. 
7. Lieberman TD. Detecting bacterial adaptation within 
individual microbiomes. Philosophical Transactions of the 
Royal Society B. 2022;377:20210243.
8. Chen S, Wang J, Peng D, et al. Exposure to heat-stress 
environment affects the physiology, circulation levels of 
cytokines, and microbiome in dairy cows. Scientific reports. 
2018;8:14606.
9. Jéglot A, Sørensen SR, Schnorr KM, et al. Temperature 
sensitivity and composition of nitrate-reducing microbiomes 
from a full-scale woodchip bioreactor treating agricultural 
drainage water. Microorganisms. 2021;9:1331.
10. Nogueira T, David PH, Pothier J. Antibiotics as both friends 
and foes of the human gut microbiome: the microbial community 
approach. Drug development research. 2019;80:86-97.
11. Fontaine SS, Kohl KD. Optimal integration between host 
physiology and functions of the gut microbiome. Philosophical 
Transactions of the Royal Society B. 2020;375:20190594.
12. Huang G, Wang L, Li J, et al. Seasonal shift of the gut 
microbiome synchronizes host peripheral circadian rhythm for 
physiological adaptation to a low-fat diet in the giant panda. 
Cell Reports. 2022;38.
13. Kartzinel TR, Hsing JC, Musili PM, et al. Covariation of 
diet and gut microbiome in African megafauna. Proceedings of 
the National Academy of Sciences. 2019;116:23588-93.
14. Bastiaanssen TF, Gururajan A, van de Wouw M, et al. 
Volatility as a Concept to Understand the Impact of Stress on the 
Microbiome. Psychoneuroendocrinology. 2021;124:105047.

15. Kim DH, Kim MH, Kim SB, et al. Differential dynamics 
of the ruminalmicrobiome of Jersey Cows in a heat stress 
environment. Animals. 2020;10:1127.
16. Akbar S, Gu L, Sun Y, et al. Understanding host-microbiome-
environment interactions: Insights from Daphnia as a model 
organism. Science of the Total Environment. 2022;808:152093. 
17. Scepanovic P, Hodel F, Mondot S, et al. A comprehensive 
assessment of demographic, environmental, and host genetic 
associations with gut microbiome diversity in healthy 
individuals. Microbiome. 2019;7:1-5.
18. Zhang G, Bai J, Tebbe CC, et al. Salinity controls soil 
microbial community structure and function in coastal estuarine 
wetlands. Environmental Microbiology. 2021;23:1020-37.
19. Van Meerbeek K, Jucker T, Svenning JC. Unifying the 
concepts of stability and resilience in ecology. Journal of 
Ecology. 2021;109:3114-32. 
20. Wade WG. Resilience of the oral microbiome. Periodontology 
2000. 2021;86:113-22.
21. Moreno-de-las-Heras M, Lindenberger F, Latron J, et al. 
Hydro-geomorphological consequences of the abandonment of 
agricultural terraces in the Mediterranean region: Key controlling 
factors and landscape stability patterns. Geomorphology. 
2019;333:73-91. 
22. Weedige SS, Ouyang H, Gao Y, et al. Decision making in 
personal insurance: Impact of insurance literacy. Sustainability. 
2019;11:6795.
23. Wilbert SA, Welch JL, Borisy GG. Spatial ecology of the 
human tongue dorsum microbiome. Cell reports. 2020;30:4003-
15.
24. Gursoy O, Can M. Hypervariable regions in 16S rRNA genes 
for the taxonomic classification. Southeast Europe Journal of 
Soft Computing. 2019;8. 
25. Ruiz-Barbadillo E, Martínez-Ferrero J. Empirical analysis 
of the effect of the joint provision of audit and sustainability 
assurance services on assurance quality. Journal of Cleaner 
Production. 2020;266:121943.
26. Farré-Maduell E, Casals-Pascual C. The origins of gut 
microbiome research in Europe: From Escherich to Nissle. 
Human Microbiome Journal. 2019;14:100065.
27. da Silva GF. Biomassa residual frutícola: umaabordagem-
metagenômica da microbiotaautóctone e suautilizaçãona-
produção de biossurfactantes.


	Title

