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Microbiome taxonomy (MTG and MTX), pathway, and targeted MTX data for the four top species used in this study have been deposited and are freely accessible
alongside metadata (i.e., demographic and clinical phenotype information) used in ZOE 2.0 and ZOE pilot via the Carolina Digital Repository: https://cdr.lib.unc.edu/
concern/data_sets/5d86p890x These data directly correspond to the R code that has been made available.

The sample size for taxonomic discovery was determined based on a convenience sample representing ~5% of the parent cohort study (n=300
out of ~6,400 participants) and was selected as a case-control sample of caries cases:control among the first enrolled/examined participants.
This sample was multiple times larger than previous studies reporting taxonomic discovery employing WGS shotgun and/or RNAseq in dental
caries--e.g., PMID: 33239396 included 47 participants, PMID: 30671194 included 30 participants, and PMID: 32423437 included 20
participants. The replication sample of 116 participants was fixed and was not based on based on a calculation but rather availability of funds
to generate MTG and MTX data to determine feasiblity and fidelity of the experimental approach.

MTX data were not available for 3 participants in the ZOE 2.0 study (discovery sample) leaving an analytical sample of 297 for that analysis;
meanwhile, MTG and MTX data were not available for 2 ZOE pilot (replication sample) participants, leaving analytical samples of 116 for these
analyses.

Replication of the identified associations of taxonomic abundance in supragingival biofilm microbiome data were sought across 8 different
analyses. These involved MTG and MTX data, localized and person-level caries experience traits, as well as a discovery and a replication
sample. As evidence of replication, we considered, in order of ascending importance, directional consistency of the estimate of association,
nominal significance, or FDR-level significance in the replication sample. Species that were FDR-significant in all 4 models in the discovery
sample and were at least nominally significant for localized disease experience in MTG data were termed “significant species”. This set of
species with high-confidence evidence of association from multiple traits, MTG and MTX data, and from all 416 study participants were
prioritized for reporting and were candidates for consideration in the experimental validation pipeline.

There were no human experimental group or intervention allocation in this study. Randomization of animals was undertaken at the
experimental aspect of the study.

Blinding is not relevant to this observational study because all participants underwent clinical dental examinations prior to the conduct of
microbiome analyses and the latter could not have possibly influenced clinical examination findings. For the animal experimental study,
investigators were masked to experimental group (i.e., infection) allocations during the infection, sampling, and assessment stages, by using
color-coded samples.
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Materials & experimental systems
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
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Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data
Policy information about clinical studies
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Clinical trial registration

Study protocol

Laboratory animals were 15 day-old female Sprague-Dawley rat pups, specific-pathogen-free grade, that were purchased with dams
(8 pups per dam) from Harlan Laboratories (Indianapolis, IN, USA)

There were no wild animals involved in this study.

Supragingival plaque biofilm samples for MTG and MTX were collected using sterile tooth picks from the facial/buccal surfaces of the
upper-right 5 primary teeth. Samples were immediately stored in RNAlater TissueProtect 1.5ml tubes and frozen on premise using
coolboxes and portable -20 freezers. Subsequently samples were transfered to the UNC biospecimen core processing facility and
were stored in -80 until nucleic acid extraction, and processing. Further details are provided in the study's supragingival biofilm
collection and processing protocol reported by Divaris et al. 2019 PMID: 30838598.

Human observational data and analyses received approval (#14-1992) from the University of North Carolina-Chapel Hill Office of
Human Research Ethics Institutional Review Board on September 18, 2014. Legal guardians of all children provided written informed
consent for participation in the study. The in vivo experimental study was reviewed and approved by the Institutional Animal Care
and Use Committee of the University of Pennsylvania (IACUC#805735).

Participants in the discovery cohort (ZOE 2.0 study) were 300 children with mean age 4.5 yrs (52 months), 48% female, and of
mixed race/ethnicity (i.e., 38% African-American, 33% Hispanics, and 30% non-Hispanic whites), selected as a 5% subset of
the parent cohort of the ZOE 2.0 study, 1:1 case-control ratio for established person-level dental caries experience.
Participants were sequenced in two batches. Two initially selected participants who did not produce microbiome sequencing
or clinical data in the first batched were replaced in the second batch, to maintained a discovery sample size of 300. The
replication sample comprised 116 preschool-age children from the same population (i.e., public preschools in North
Carolina), who were of similar age (55 months), 54% were female, and also of mixed race/ethnicity (i.e., 45% African
American, 40% Hispanics, and 16% non-Hispanic whites). Two participants out of an intial sample of 118 were excluded due
to insufficient reads produced in MTG/MTX.

Participants of both ZOE 2.0 (discovery sample) and ZOE pilot (replication sample) were a community-based sample of
children attending public preschools (i.e., Head Start programs/centers) in North Carolina. All children in a state-wide sample
of 3-5-year-olds attending public preschools were eligible for study participation, as long as they had a caregiver at least 18
years of age who understood the study documents and agreed to participate. A flowchart of eligibility and enrollment of the
parent study is presented as Figure in the cohort profile publication with PMID: 33139633. Children in the replication sample
were a convenience sample of children from the same population that contributed to studies supporting feasibility and
fidelity of procedures and protocols developed for and employed in the parent study.

Human observational data and analyses received approval (#14-1992) from the University of North Carolina-Chapel Hill Office
of Human Research Ethics Institutional Review Board on September 18, 2014. Legal guardians of all children provided written
informed consent for participation in the study. All research was performed in accordance with the Declaration of Helsinki.

This was an observational study and thus was not registered as a clinical trial.

Clinical data collection protocol reported in Ginnis et al. 2019, PMID: 30838597; biofilm collection protocol reported in Divaris et al.,
2019, PMID: 30838598.




