Supplementary Methods

Periodontal diagnosis and clinical assessment

Periodontal diagnosis was established according to the 2018 AAP/EFP classification, including staging and grading when appropriate. All patients had previously completed initial periodontal therapy (scaling and root planing, oral hygiene instruction, and motivation).

At re-evaluation, patients demonstrating periodontal stability—defined as absence of active deep pockets (no PD ≥6 mm) and no sites >4 mm with bleeding on probing (BOP), allowing up to four residual sites with PD ≥5 mm without signs of activity—were enrolled in supportive periodontal therapy.

Clinical parameters were assessed at six sites per tooth. Probing depth (PD) was measured from the gingival margin to the base of the pocket. Clinical attachment level (CAL) was calculated as PD plus gingival recession. Bleeding on probing (BOP) was recorded 15 seconds after probing and expressed as the percentage of bleeding sites. Measurements were performed by a single calibrated examiner.

Microbiological analysis

DNA extraction and PCR amplification
DNA was extracted from subgingival samples using the DNeasy PowerLyzer PowerSoil® kit (Qiagen) following the manufacturer’s instructions. Negative and positive controls (ZymoBIOMICS Microbial Community DNA Standard®) were included to ensure procedural reproducibility. The V3–V4 region of the 16S rRNA gene was amplified by PCR using specific primers, followed by a second PCR to incorporate Nextera-compatible adapters and indices.
Amplicons were purified, and the resulting libraries were sequenced on an Illumina MiSeq platform using paired-end reads (2 × 300 bp, v3 chemistry), incorporating negative controls at all stages of the process. No contamination was detected in the included controls.

Quality control
Paired-end reads were processed using QIIME2 (version 2019.4) with the DADA2 plugin for quality filtering, denoising, read merging, and amplicon sequence variant (ASV) inference. Standard quality criteria were applied, and approximately two-thirds of the reads per sample passed filtering. Negative controls and the mock community yielded expected results, confirming the reliability of the processing and the absence of relevant contamination.

Bioinformatics
After quality filtering, reads were processed for ASV identification and taxonomic assignment using QIIME2 with a Bayesian classifier trained on the SILVA database (99% OTUs). Alpha- and beta-diversity analyses were performed after sample-size normalization using standard metrics (Jaccard, Bray–Curtis, and UniFrac). Differences in microbial community structure between groups were assessed using non-parametric tests and multivariate analyses, including permutational multivariate analysis of variance (PERMANOVA), with p ≤ 0.05 considered statistically significant.
Differential abundance analysis was performed using a negative binomial mixed model, implemented in R, and applying appropriate normalization and multiple testing correction to identify taxa with significant differences between groups. Statistical analyses and graphical representations were performed in the R environment. Given the compositional nature of microbiome data, results are presented as relative abundances and should be interpreted accordingly.
Sequencing depth was standardized across samples prior to analysis, and rarefaction was performed at 1000 reads per sample to maximize sample retention while maintaining adequate representation of community structure, and to minimize bias associated with uneven sequencing depth.

Supplementary Results




	ID
	Sex
	Age
	Number of cigarettes per day
	PD (mm) pre
	PD (mm) post
	CAL (mm) pre
	CAL (mm) post
	BOP (%) pre
	BOP (%) post
	TIME (min)

	1
	M
	58
	0
	4
	2
	4
	2
	20
	9
	17

	2
	F
	66
	0
	5
	2
	9
	5
	36
	10
	20

	3
	F
	43
	0
	7
	3
	7
	3
	6
	9
	34

	4
	F
	56
	0
	6
	3
	8
	3
	15
	4
	15

	5
	M
	61
	0
	5
	4
	6
	4
	35
	25
	18

	6
	M
	45
	0
	4
	3
	4
	3
	29
	5
	38

	7
	M
	55
	≤10
	6
	2
	7
	5
	15
	9
	15

	8
	F
	56
	0
	7
	5
	7
	5
	20
	10
	19

	9
	F
	43
	0
	5
	3
	5
	4
	15
	10
	23

	10
	M
	50
	0
	5
	3
	8
	6
	50
	24
	18

	11
	M
	37
	0
	4
	4
	4
	4
	20
	15
	23

	12
	M
	49
	≤10
	6
	5
	6
	5
	20
	7
	20

	13
	F
	78
	0
	4
	2
	4
	2
	15
	4
	15

	14
	M
	65
	0
	4
	3
	4
	3
	21
	6
	19

	15
	F
	35
	≤10
	5
	5
	6
	5
	20
	3
	20

	16
	F
	54
	0
	7
	6
	7
	6
	28
	20
	19

	17
	F
	59
	≤10
	3
	3
	4
	3
	20
	15
	30

	18
	F
	75
	0
	5
	4
	5
	4
	15
	3
	15

	19
	F
	80
	0
	5
	3
	8
	5
	25
	20
	30

	20
	M
	55
	≤10
	3
	3
	3
	3
	22
	5
	25



Supplementary Table 1. Sociodemographic  characteristics and clinical periodontal parameters of the study sample. Abbreviations: PD, probing depth; CAL, clinical attachment level; BOP, bleeding on probing; M, male; F, female.

Metagenomic analysis was performed at the family level, as 16S rRNA gene sequencing is more reproducible at this taxonomic resolution, thereby minimizing misclassification errors at lower levels. Supplementary Table 2 shows the correspondence between the main periodontopathogenic species and the bacterial families identified in the analysis.

According to the classification proposed by Socransky et al.15, species are grouped into the red and orange complexes based on their association with periodontal disease progression. However, Aggregatibacter actinomycetemcomitans, despite being considered a relevant periodontal pathogen, is not included within the classical chromatic complexes, as it exhibits an independent ecological behavior, a distinct colonization pattern, and a specific clinical association. Therefore, it was classified separately as an independent periodontal pathogen. This correspondence is provided for contextual interpretation only and does not imply species-level attribution of family-level findings.

	COMPLEX
	SPECIES
	FAMILY

	RED
	Porphyromonas gingivalis
	Porphyromonadaceae

	
	Tannerella forsythia
	Tannerellaceae

	
	Treponema denticola
	Spirochaetaceae

	INDEPENDENT PERIODONTAL PATHOGEN
	Aggregatibacter actinomycetemcomitans
	Pasteurellaceae

	ORANGE
	Prevotella intermedia
	Prevotellaceae

	
	Prevotella nigrescens
	Prevotellaceae

	
	Fusobacterium nucleatum (subsp.)
	Fusobacteriaceae

	
	Fusobacterium periodonticum
	Fusobacteriaceae

	
	Campylobacter rectus
	Campylobacteraceae

	
	Campylobacter showae
	Campylobacteraceae

	
	Campylobacter gracilis
	Campylobacteraceae

	
	Streptococcus constellatus
	Streptococcaceae

	
	Eubacterium nodatum
	Anaerovoracaceae



Supplementary Table 2. Correspondence between periodontopathogenic species and their bacterial families. The assignment to the red and orange microbial complexes was performed according to the classification described by Socransky et al.15.


