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Abstract
Candidatus Saccharibacteria (TM7) is an underexplored bacterial group within the human oral 
microbiome. These ultra-small, host-dependent organisms, despite their reduced genomes, significantly 
influence microbial balance and host immunity, exhibiting dual roles in oral health and disease and 
emerging as a key focus in microbiome research. This systematic review aimed to synthesize evidence 
on the prevalence, host interactions, genomic features, and ecological roles of TM7 in the oral cavity. A 
total of 13 peer-reviewed studies published between 2020 and 2025 were selected for detailed review 
based on predefined inclusion criteria, including clinical, laboratory, and metagenomic analyses focusing 
on TM7 detection, isolation, host specificity, and interactions with oral microbial communities. TM7 was 
found to be predominantly oral-adapted, exhibiting site-specific colonization with higher abundance 
in saliva. Coculture experiments demonstrated strict host dependence, particularly on Actinomyces, 
Schaalia, and Arachnia species, with strain-specific variations affecting host viability and microbial 
networks. TM7 genomes are highly reduced, with specialized adaptations including type IV pili and 
arginine deiminase pathways. Interactions with the immune system were context-dependent, with 
both immunomodulatory and pro-inflammatory outcomes observed. Detection methods significantly 
influenced TM7 prevalence and functional interpretation. Overall, TM7 represents a host-dependent, 
ecologically influential oral bacterium with genomic specialization, strain-level variability, and complex 
interactions within microbial communities. These findings highlight its potential roles in oral health 
and disease and emphasize the need for advanced multi-modal analytical approaches. 
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INTRODUCTION

	 The human oral cavity has become a 
key model for studying microbial ecology and 
functionality due to its accessibility and clinical 
importance.1,2 Among the oral bacteria that are 
difficult to culture, Candidate Phyla Radiation (CPR) 
bacteria, particularly Saccharibacteria (TM7), have 
attracted considerable research attention. TM7 
have been found as commensals across multiple 
body sites in healthy individuals, including the oral 
cavity, intestine, skin, and stomach.3 Some studies 
link members of the TM7 phylum with periodontal 
disease, whereas others suggest they may reduce 
bone loss and inflammation.1,2,4

	 The first observation of oral bacteria 
was made by Antonie van Leeuwenhoek in 
1670, using his self-constructed microscope, 
marking the discovery of the oral microbiota.5,6 
Subsequent research demonstrated that oral 
microorganisms significantly influence host 
health and that dysbiosis in the oral microbiome 
contributes to both oral and systemic diseases.7 
The accessibility of oral microbiota allows 
direct observation of biofilm formation and 
microbial community assembly, making the oral 
cavity a powerful system for studying complex 
microbial ecosystems.8 Research indicates over 

700 bacterial species inhabit the oral cavity, 
primarily from a few dozen genera across seven 
phyla: Actinomycetota (formerly Actinobacteria), 
Bacteroidota (Bacteroidetes), Bacillota (Firmicutes), 
Fusobacteriota (Fusobacteria), Pseudomonadota 
(Proteobacteria), Saccharibacteria (TM7), and 
Spirochaetota (Spirochaetes). Within CPR, more 
than 70 phyla exist, including Saccharibacteria 
(TM7), ‘Candidatus Absconditabacteria’ (SR1), and 
‘Candidatus Gracilibacteria’ (GN02), all commonly 
detected in the human oral microbiome.9,10

	 Saccharibacteria are particularly 
noteworthy due to their high prevalence in the 
oral cavity and association with mucosal diseases.11 
The first cultured CPR bacterium, Nanosynbacter 
lyticus strain TM7x, revealed an ultrasmall cell size 
(200-300 nm), a reduced genome with limited 
biosynthetic capacity, and an epiparasitic lifestyle 
reliant on the bacterial host Schaalia odontolytica.12 
Six major Saccharibacteria clades (G1-G6) exist 
in the oral cavity, with all cultivated species 
belonging to clade G1.13 Long-read sequencing 
has enabled complete genome reconstruction 
from saliva metagenomes, producing the first 
complete genomes from Saccharibacteria clade 
G6, also known as ‘Candidatus Nanogingivalaceae’ 
and HMT-870.7 Despite numerous associations 
with disease, Saccharibacteria’s physiology 

Figure 1. Ecological Roles of TM7 in the Oral Microbiome23
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Table 1. Overview of Candidatus Saccharibacteria species/groups, associated diseases, and supporting evidence 
from the literature

Species/Group	 Disease Association	 Type of Study	 Cultivation	 Ref.

TM7x (G1)	 Periodontitis, peri-implantitis	 Co-culture, metagenomics	 Cultivated	 [14]
G1-G5 (Uncultured)	 Periodontitis	 16S rRNA, qPCR	 Uncultivated	 [4]
G5	 Oral Lichen Planus (OLP)	 16S rRNA, salivary	 Uncultivated	 [15]
		  microbiome
G2, G5	 Dental caries	 Salivary metagenome	 Uncultivated	 [16]
G3-G5	 Halitosis	 16S rRNA from tongue	 Uncultivated	 [17]
		  coating
TM7-like species	 HIV-associated oral dysbiosis	 Oral microbiome profiling	 Uncultivated	 [18]
TM7-like phylotypes	 COVID-19-associated oral	 Salivary microbiome	 Uncultivated	 [19]
	 microbiome changes
TM7-G1, G5	 Peri-implantitis	 Subgingival microbiota study	 Uncultivated	 [20]
TM7-like (skin-derived)	 Psoriasis, acne (weak association)	 Skin metagenome analysis	 Uncultivated	 [21]
TM7-like (oral-gut axis)	 Crohn’s disease, IBD (from oral	 Oral microbiome study	 Uncultivated	 [22]
	 samples)

and pathogenesis mechanisms remain poorly 
understood, though their ecological roles within 
oral microbiome are illustrated in Figure 1 and 
some studies report they can reduce bone loss 
caused by Actinobacteria in mouse models 
of periodontal disease.5,13 Saccharibacteria, 
Originally TM7, are widespread and inferred to 
rely on environmental or host-derived metabolic 
compounds.23,24

	 Several species have been cultured as 
obligate ectoparasites on Actinobacteria.12,24 Using 
targeted reverse-genomics, “Cand. Nanosynbacter 
sp. HMT352” strain KC1 (HMT352-KC1) was 
co-cultured with Schaalia odontolytica strain 
ORNL 0103.14,24 TM7 represents the first cultured 
member of CPR, with ~20 years required to 
uncover its epiparasitic lifestyle.24 Refer Table 1 
for six groups (G1-G6) exist in the oral cavity, with 
cultivated species only from G1 (Cross). TM7 adapt 
genomically during transition from environmental 
to mammalian niches. The oral cavity is a 
major Saccharibacteria habitat, with higher 
relative abundance than other niches.12 While 
increased abundance is linked to periodontitis 
and gingivitis, some Saccharibacteria species 
reduce inflammatory bone loss by modulating host 
pathogenicity.5,20

	 Oral manifestations of systemic conditions 
are frequently observed and often associated with 
changes in the oral microbiome. Cardiovascular 
disorders, for instance, may be accompanied by 
periodontal inflammation, gingival bleeding, and 

enhanced dental plaque formation, indicating 
a potential bidirectional relationship between 
oral and cardiac health.25,26 Oral inflammation 
and gingival bleeding have been correlated with 
elevated C-reactive protein levels and endothelial 
dysfunction, suggesting a bidirectional relationship 
between oral and cardiac health.27 In autoimmune 
diseases, such as oral lichen planus, reticular or 
erosive lesions, burning sensations, and alterations 
in the oral microbiome, including TM7 enrichment, 
have been observed.15,28 
	 Similarly, systemic lupus erythematosus 
(SLE) is associated with oral ulcers, hypo-salivation, 
and higher TM7 abundance in subgingival plaque, 
TM7 also been implicated in HIV-associated oral 
dysbiosis COVID-19-related oral microbiome 
alterations, suggesting potential role in immune-
compromised and infectious conditions.18,19,29 In 
psoriasis, oral mucosal plaques and erythema, 
along with potential changes in Saccharibacteria 
populations, have been reported.30 Rheumatoid 
arthritis presents with gingival enlargement, 
xerostomia, aphthous ulcers, and microbiome 
dysbiosis, including correlations with TM7.31 These 
findings underscore the complex interplay between 
systemic diseases and the oral microbiome, 
highlighting the potential role of Saccharibacteria 
in oral immune modulation and their possible link 
to systemic inflammation including associations 
with oral–gut axis and conditions such as Crohn’s 
disease inflammatory bowel disease.22,32
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	 Advances in culture-independent 
methods have revolutionized human microbiome 
studies, revealing significant uncultured diversity.33 
Exploration of this microbial “dark matter” 
led to new bacterial divisions and archaeal 
divisions (DPANN).34,35 The first TM7 16S rRNA 
sequence was described in 1996 and later 
confirmed by phylogenetic studies and genome 
reconstructions.34,36 CPR bacteria are widely 
distributed environmentally and in human 
niches, with Ca. Saccharibacteria and Ca. 
Absconditabacteria among the most represented 
phyla.34,37 TM7 represent a unique group of 
oral microorganisms that depend on specific 
bacterial hosts, such as Actinomyces, Schaalia, and 
Arachnia, for survival.14,38

	 These bacteria have highly reduced 
genomes and depend on host-derived nutrients, 
while specialized features like type IV pili 
and the arginine deiminase pathway support 
their attachment and persistence in the oral 
environment.13,39 TM7 display distinct site-
specific distributions, being more abundant 
in saliva, and they play significant roles in 
shaping microbial networks, modulating immune 
responses, and influencing oral health outcomes, 
including maintenance of microbial balance 
or contribution to periodontitis and caries.5,40 
Advanced methodologies, such as coculture 
experiments and metagenomic analyses, are 
crucial to fully understand their ecological roles 
and potential systemic effects.34,38 This review 
aims to comprehensively examine the diversity, 
genomic characteristics, ecological functions, and 
links to disease of TM7 within the oral microbiome, 
in order to better understand their role in oral 
microbial communities and potential impact on 
human health.

METHODS

Study design
	 This study was conducted as a systematic 
review to evaluate the role of Candidatus 
Saccharibacteria in the human oral microbiome 
and its associations with oral and systemic health 
and disease. The review was guided by the 
PRISMA framework41 to ensure methodological 

transparency and reliabil ity.  The review 
protocol was registered with PROSPERO (ID: 
CRD420251026385).

PICO framework
	 The review applied the PICO framework 
to clearly define the research scope. Population 
(P) included humans with a healthy or diseased 
oral microbiome. Intervention/Exposure (I/E) 
encompassed the presence, abundance, or host 
interactions of TM7. Comparison (C) involved 
different oral sites, health statuses, or detection 
methods. Outcome (O) focused on prevalence, 
diversity, genomic features, microbial interactions, 
and associations with oral or systemic diseases. 
Using PICO allowed structured selection and 
extraction of relevant studies to address the 
research objectives systematically.

Eligibility criteria
	 This review included studies published 
from January 2020 to January 2025 in peer-
reviewed journals that investigated Candidatus 
Saccharibacteria within the oral environment. 
Eligible studies reported on aspects such as 
prevalence, diversity, taxonomy, genomic 
characteristics, or microbial interactions, and 
those examining links between Saccharibacteria 
and oral or systemic diseases were also considered. 
Only full-text articles published in English were 
accepted. Studies were excluded if they were 
non-peer-reviewed sources, including conference 
abstracts, preprints, or dissertations, if they were 
not in English, if they did not present original data 
(e.g., reviews, commentaries, or editorials), or if 
they studied only diseased populations without 
including a healthy comparison group.

Information sources and search strategy
	 A comprehensive literature search 
was conducted in January 2025 across multiple 
databases, including PubMed, Web of Science, 
Scopus, MEDLINE, and the Cochrane Library, 
focusing on studies published between 2020 and 
2025. The search strategy combined relevant 
keywords using Boolean operators, such as 
“Candidatus Saccharibacteria” or “TM7” or 
“Candidate Phyla Radiation,” together with terms 
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related to the oral environment, including “oral 
microbiome,” “oral cavity,” or “oral microbiota,” 
and disease-related keywords, such as “disease,” 
“periodontitis,” or “systemic.”

Study selection
	 The initial search found 932 records. After 
removing duplicates, two reviewers independently 
looked through the titles and abstracts of all 
remaining studies. Studies that met the inclusion 
requirements moved forward for full-text review 
and detailed examination. When the two reviewers 
disagreed, a third reviewer helped settle the 
differences. The entire process was tracked and 
presented in a PRISMA flow diagram (Figure 2).

Data extraction and management
	 Data extract ion was carr ied out 
independently by two reviewers using a 
standardized form. The information collected 
included study details such as author(s), publication 
year, and location, as well as study design, 
characteristics of the study population, and the 
type of sample analysed, including saliva, plaque, 
or tissue. Details on the analytical methods, 
such as sequencing techniques and taxonomic 
tools, and key findings regarding the prevalence, 
diversity, genomic features, microbial interactions, 
and associations with oral or systemic diseases 
were also extracted. All data were subsequently 
cross-checked to ensure accuracy and consistency.

Risk of bias assessment
	 The risk of bias for the included studies 
was evaluated independently by two reviewers 
using the Cochrane Risk of Bias 2 tool. Each study 
was assessed across predefined domains and 
categorized as low risk, some concerns, or high 
risk. Any differences in judgments were resolved 
through discussion until agreement was reached. 
The overall results of this appraisal are summarized 
in Table 2.
	 The findings of the risk of bias evaluation 
are summarized in Table 2. Several studies were 
rated as having a low risk of bias across most 
domains. However, a considerable number of 
studies were judged to raise some concerns, 
particularly regarding allocation concealment and 
blinding. A few studies were assessed as being 
at some concerns, mainly due to incomplete 
outcome data and selective reporting.

Quality assessment
	 Each included study was evaluated 
for quality using a standardized appraisal tool 
designed for microbiome research. Criteria 
included participant selection, sample size 
adequacy, sequencing quality, data analysis 
methods, and reproducibility. Studies were 
classified as high, moderate, or low quality. Low-
quality studies were excluded from the synthesis.

Table 2. Risk of Bias assessment across included studies

Study	 D1	 D2	 D3	 D4	 D5	 D6	 D7	 Overall

Bachtiar et al.1	 +	 −	 +	 +	 +	 +	 +	 +
Chipashvili et al.5	 −	 +	 +	 +	 −	 +	 +	 −
Bor et al.14	 +	 +	 +	 +	 +	 +	 +	 +
Naud et al.34	 +	 +	 −	 +	 +	 ?	 +	 −
He et al.38	 +	 +	 +	 +	 +	 −	 +	 +
Nie et al.39	 +	 −	 +	 +	 +	 +	 +	 +
Wang et al.40	 +	 +	 +	 +	 +	 +	 +	 +
Papaleo et al.42	 −	 +	 +	 +	 +	 +	 +	 +
Murugkar et al.43	 +	 +	 −	 +	 +	 +	 +	 +
Utter et al.44	 +	 −	 +	 +	 +	 ?	 +	 −
Wang et al.45	 +	 +	 +	 +	 +	 +	 +	 +
You et al.46	 −	 +	 +	 +	 +	 ?	 +	 −
Naud et al.47	 +	 +	 +	 +	 +	 +	 +	 +

Note: “+” = low risk of bias, “–” = high risk of bias, and “?” = Insufficient information to make a judgement
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and functional features that determine host 
dependence and ecological adaptation, their 
involvement in oral diseases such as periodontitis 
and dental caries, and their broader significance in 
relation to systemic health. Across these themes, 
recurring patterns were identified, gaps in current 
understanding were noted, and implications for 
future lines of investigation were emphasized.

Data synthesis and analysis
	 Due to considerable variation in study 
methods, populations examined, and reported 
outcomes, a meta-analysis could not be performed. 
Instead, the evidence was synthesized narratively 
and grouped into four overarching themes: the 
prevalence and distribution of Saccharibacteria 
within the oral microbiome, their genomic 

Figure 2. PRISMA Flow Chart of Study Selection
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RESULTS

	 The studies included in this review 
provide insights into the distribution, diversity, and 
functional characteristics of TM7 in the oral cavity. 
They examine its interactions with host bacteria, 
methods of detection and isolation, and potential 
roles in oral health and disease. Collectively, the 
findings illustrate the ecological significance of 
TM7 and its complex relationships within the oral 
microbiome. The Table 3 highlights experimental 
approaches, host interactions, and laboratory-
based discoveries on TM7.
	 Table 3 explains the laboratory studies 
reveal that TM7 abundance varies across oral 
sites and correlates with host inflammatory 
markers, suggesting potential immunomodulatory 
roles. Coculture experiments with Actinomyces, 
Schaalia, and Arachnia species demonstrate strong 
host specificity and sometimes parasitic effects, 
such as host growth inhibition. Advanced imaging 
techniques, including FISH, SEM, and confocal 
microscopy, have visualized TM7 morphology 
and host attachment behavior. Genomic and 
metagenomic analyses uncover novel species, 
metabolic adaptations, and genes involved in 
host interactions. Cross-site and global screenings 
indicate that TM7 is predominantly oral-adapted, 
with occasional systemic colonization. Overall, 
these laboratory-based findings provide critical 
insights into TM7 ecology, host relationships, and 
their potential impact on oral and systemic health.
	 Table 4, describes recent investigations 
have provided valuable insights into TM7 biology 
and its interactions with host bacteria. Longitudinal 
clinical studies reveal site-specific abundance 
changes and potential immunomodulatory roles. 
Coculture experiments demonstrate strong host 
specificity, parasitic growth patterns, and effects 
on host viability, influencing microbial community 
dynamics. Metagenomic analyses have identified 
novel species and genera, highlighted metabolic 
adaptations, and pinpointed genes involved in 
adhesion and stress resistance. Cross-body site 
screenings confirm that TM7 is predominantly 
oral-adapted, with rare systemic presence. 
Collectively, these studies emphasize TM7’s 
ecological significance, host-dependent behavior, 
and implications for oral and systemic health.
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DISCUSSION

	 Candidatus Saccharibacteria represents a 
key yet understudied member of the human oral 
microbiome. Evidence from multiple investigations 
indicates that TM7 is primarily adapted to the oral 
environment, exhibits strict host dependence, and 
influences microbial community composition and 
host interactions in nuanced ways. Collectively, 
these studies provide insights into the ecological, 
genomic, and functional characteristics of TM7 
relevant to oral health and disease.
	 Prevalence and Site-Specific Colonization: 
TM7 is widely detected in the oral cavity, although 
its abundance varies across different sites. 
Study observed a temporal decline in TM7 
populations in saliva and peri-implant crevicular 
fluid during orthodontic treatment, implying 
that environmental or clinical interventions can 
modulate its prevalence.1 Study reported higher 
TM7 presence in saliva compared with the buccal 
mucosa, highlighting site-specific colonization 
patterns.40 Broad surveillance studies support these 
findings: Naud et al. reported detection of TM7 in 
approximately 95% of oral samples, whereas its 
presence in faecal matter, breast milk, urine, 
and blood remained limited.34 Methodological 
approaches also influence observed prevalence; 
demonstrated that conventional 16S rRNA-based 
assays tend to underestimate TM7, whereas 23S 
rRNA sequencing and metagenomic approaches 
provide more accurate detection.42

	 Host Dependency and Coculture 
Dynamics: TM7 relies on specific oral bacteria for 
growth, emphasizing its obligate host dependence. 
Study successfully cocultured novel TM7 strains 
(BB001, AC001, PM004) with Actinomyces and 
Pseudopropionibacterium hosts, while Murugkar 
et al.43 confirmed that only select Actinomyces spp. 
and Arachnia propionica can serve as basibionts. 
Study highlighted intra-species variation, showing 
that some TM7 strains trigger host growth-crash 
while others persist without damaging the host.39 
Also further reported strain-dependent host 
responses, including transient growth inhibition 
in permissive hosts and stable colonization in 
resistant hosts.44 These findings collectively 
underscore the ecological influence of TM7 as 
mediated by host-specific interactions, which can 
modulate overall oral microbial composition.

	 Advanced Techniques for TM7 Detection 
and Analysis: Several studies employed advanced 
methodologies to investigate TM7, but their 
approaches varied significantly. In Bachtiar 
et al.,1 study integrated host inflammatory 
markers with Nanopore sequencing and network 
analysis, whereas Papaleo et al. focused on 
improving detection sensitivity using 23S rRNA 
qPCR combined with metagenomic sequencing, 
highlighting methodological differences in 
microbial detection.42 In contrast, Bor et al.14 
and Nie et al.39 emphasized coculture-based 
strategies paired with FISH and SEM imaging to 
visualize TM7-host interactions and phenotypic 
diversity, while Utter et al.44 introduced gradient 
infection assays and pangenomic analyses to link 
host genotype with susceptibility. Studies such as 
Chipashvili et al.5 and Naud et al.34 combined high-
resolution imaging with computational or genomic 
approaches, providing a more integrated view of 
TM7 morphology and host specificity.

Microbial interactions and community integration
	 TM7 participates in complex interspecies 
networks within the oral microbiome. Study 
described antagonistic interactions between TM7 
and key periodontopathogens, while nitrate-
reducing bacterial populations remained stable, 
suggesting a potential buffering role.1 TM7 also 
serves as a connector in microbial networks, 
associating with Fusobacterium nucleatum and 
other members of the red complex to influence 
community structure. He et al. emphasized 
that, despite reduced metabolic potential, TM7 
retains functional mechanisms such as type IV pili 
and arginine deiminase pathways that facilitate 
host adherence and survival.38 Study reported 
that saliva microbiomes exhibit deterministic 
assembly with structured TM7-mediated 
interspecies relationships, whereas buccal mucosa 
microbiomes display more stochastic patterns.45 
He demonstrated that TM7-host complexes can 
exacerbate inflammatory responses and bone 
resorption in vivo, illustrating context-dependent 
ecological roles.5

	 Genomic Features and Functional 
Adaptations: Genomic analyses reveal that TM7 
harbors highly reduced genomes, typically under 
800 kbp, with limited biosynthetic capabilities, 
confirming its obligate dependence on hosts.14,38,39 



	  www.microbiologyjournal.org1067Journal of Pure and Applied Microbiology

Arumugam et al | J Pure Appl Microbiol. 2026;20(2):1057-1069. https://doi.org/10.22207/JPAM.20.2.57

Despite this reduction, TM7 exhibits specialized 
adaptations for survival in oral niches, including 
type IV pili for adhesion and arginine deiminase 
systems for acid tolerance. The author identified 
substantial genetic heterogeneity across TM7 
strains, including accessory genes that may 
influence host specificity, infection dynamics, and 
phenotypic outcomes.39 Also further highlighted 
that host glycosylation genes and arginine 
deaminase pathway components contribute to 
susceptibility to TM7 colonization, illustrating the 
genomic interplay between parasite and host.44

Phenotypic variability and ecological implications
	 T M 7  ex h i b i t s  s t ra i n - d e p e n d e nt 
phenotypic variation with ecological relevance. 
Bor et al. observed distinct morphologies and 
host-induced modifications, such as elongation 
and swelling.14 Study reported differences in 
growth-crash induction and infection timing 
among strains,39 while Utter et al. described 
unique attachment patterns to specific hosts.44 
These phenotypic differences suggest that TM7 
can exert selective pressures on host populations, 
modulating microbial community structure and 
influencing the balance between symbiosis and 
pathogenicity.

Host immune modulation
	 TM7 interactions with the host immune 
system appear context-dependent. Study noted 
inverse correlations between TM7 abundance 
and IL-6 levels following mini-implant placement, 
indicating potential immunomodulatory roles. 
Conversely, observed that TM7-host complexes 
increased pro-inflammatory cytokine expression 
in gingival tissues, contributing to alveolar bone 
loss. These findings imply that TM7 may exert 
protective or deleterious effects depending on 
host, strain, and ecological context.

Methodological considerations
	 Detection and characterization of TM7 are 
influenced by methodological approaches. High-
resolution techniques, including ultrafiltration, 
anaerobic coculture, long-read metagenomics, and 
fluorescence in situ hybridization, allow precise 
identification and functional analysis.1,14,39 In 
contrast, reliance on conventional 16S rRNA-based 

methods may underestimate TM7 prevalence and 
obscure strain-level diversity.43 Integrative multi-
modal approaches are essential for capturing TM7 
dynamics accurately in the human oral ecosystem.

CONCLUSION

	 Candidatus Saccharibacteria (TM7) 
emerges as a highly specialized and ecologically 
significant member of the oral microbiome. Its 
strict dependence on selects host bacteria and 
site-specific abundance highlight a finely tuned 
ecological role, while strain-level phenotypic 
and genomic diversity points to its capacity to 
modulate microbial community dynamics and 
influence host-microbe interactions. TM7’s 
context-dependent effects on the immune system 
suggest it may contribute to both protective and 
pathogenic processes in oral tissues.
	 The current understanding of TM7 
remains limited by methodological constraints, 
with detection and functional characterization 
strongly influenced by the approaches used, such 
as coculture, metagenomics, and FISH. Moreover, 
the diversity of TM7-host interactions, metabolic 
adaptations, and ecological strategies remains 
largely unexplored. A deeper investigation 
into these aspects could reveal critical insights 
into biofilm formation, microbial competition, 
and the balance between health and disease. 
Expanding knowledge on TM7’s functional roles 
may also provide novel perspectives on microbial 
ecology and its contribution to oral and systemic 
pathologies, making focused research both timely 
and necessary.

Limitations
	 This review is limited by the small number 
of eligible studies (13 in total) and the considerable 
heterogeneity in study designs, ranging from 
coculture experiments to metagenomic analyses. 
Differences in detection methods (16S vs. 23S 
rRNA sequencing, qPCR, metagenomics) may have 
influenced prevalence estimates. Most studies 
were either cross-sectional or laboratory-based, 
with limited longitudinal or clinical cohort data, 
reducing the ability to infer causal relationships. 
In addition, geographic representation was 
narrow, restricting generalizability across diverse 
populations.
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