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reproduction of Fig. 5c-d and Supplementary Fig. 8c-d are in Supplementary Table 5 and can be found in the Source Data file.

The sample sizes for the experiments were not pre-determined statistically. The sample size of the in vitro monoculture data used for model
parameterization which ranged from n = 3 for the parameterization of MNZ uptake and metabolism, n = 9 for the growth rates and carrying
capacity, and n = 3-5 for sensitivity of the bacteria to MNZ. Completing these experiments in triplicate is typical in the field (Atassi, F., et al.
Diverse Expression of Antimicrobial Activities Against Bacterial Vaginosis and Urinary Tract Infection Pathogens by Cervicovaginal Microbiota
Strains of Lactobacillus gasseri and Lactobacillus crispatus. Front. Microbiol. 10, (2019); Jackman, C. M., et al. Microdroplet co-cultivation and
interaction characterization of human vaginal bacteria. Int Bio (Cam) 11, 69–78 (2019)). As accuracy in parameterization was not the central
goal of this manuscript the use of 3-9 independent biological replicates was satisfactory, and we additionally completed simulations over
ranges of possible parameter values observed in the literature (Fig. 4, Supplementary Tables 2-3). Moreover, since we later validated the
model that were based on measurements from monoculture data in co-culture, we further supported that the sample sizes and estimations
from the monoculture were sufficient. We selected a larger sample size for the in vitro validation study (n = 18) based on previous
experiments in the Klatt Lab between vaginal microbiota and drugs (Klatt, N. R. et al. Vaginal bacteria modify HIV tenofovir microbicide
efficacy in African women. Science 356, 938–945 (2017)). The de-identified clinical data sample size was limited to data previously collected in
those studies.

Exclusion criteria were not pre-established for the in vitro data, but no data was excluded from in vitro experimental measurements. Data was
excluded from the clinical cohorts based on the following predetermined (in regards to our statistical analysis) criteria (stated in the Methods
text): 1) MNZ regimen was not completed; 2) Individual did not have BV according to Nugent scoring at the time of MNZ treatment; 3)
Individual did not have follow-up data available; 4) Individual did not exhibit treatment failure as defined in the manuscript (resolved BV at an
intermediate time point followed by a positive test for BV).

To verify the trends observed in the clinical data, we looked at two independent studies in distinct study populations. The in vitro data had a

sample size of n = 18 co-cultures for each test condition. Additionally, when we observed variability in L. iners growth, we completed

simulations to determine how growth dynamic variability influenced the model findings. All attempts at replication of model findings were
successful.

The in vitro bacterial mono and co-cultures were not randomized, and no covariates are anticipated to influence the results as the
experiments were all completed by the same individual and same setting. Clinical data was randomized as previously described in their
respective publications (Ravel et al., 2013 (PMID: 24451163) for the UMB-HMP data and Thurman et al., 2015 (PMID: 26204200) for the BV
Conrad data).

Computational prediction of model findings by CYL was initially blinded to the experimental validation results by RKC, until experimenter

confirmed the ratio dependent trends were observed in the data. Clinical data was blinded as previously described in their respective

publications (Ravel et al., 2013 (PMID: 24451163) for the UMB-HMP data and Thurman et al., 2015 (PMID: 26204200) for the BV Conrad

data).




