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Supplementary Figures 
 

 
 
Supplementary Figure 1 | Community state types association with race and birth outcomes. (a) Frequency of 
each CST in non-AA and AA pregnant women when considering samples collected at visit 2 (20-24 weeks of 
gestation) or visit 3 (24-28 weeks of gestation). (b) Frequency of each CST stratified by outcomes (sPTB vs 
Term) in all subjects, non-AA and AA when considering samples collected at visit 2 or visit 3. n represents the 
number of samples included in the analysis. p-values were estimated using mixed effects Poisson regression 
models (all visits) or ordinary logistic regression models (single visit) Statistical significance is shown as * p-
value <0.01, ** p-value <0.001 and *** p-value<0.0001.  
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Supplementary Figure 2 | Dependence of the risk of spontaneous preterm delivery on bacterial taxa relative 
abundance. Dependence of the risk of sPTB (defined as <37 weeks of gestation) on the relative abundance of 
bacterial taxa for which the dependence was statistically significant in (a) all subjects/all visits, (b) AA/all 
visits, (c) all subjects/visit 1, (d) AA/visit 1, (e) all subjects/visit 2. n represents the number of samples in which 
the bacterial taxa was detected and included in the analysis. Statistically significant taxa were identified using a 
Bayesian logistic regression nonparametric adaptive spline models. 
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Supplementary Figure 3 | Dependence of the risk of spontaneous preterm delivery on bacterial taxa absolute 
abundance. (a) Total bacterial absolute abundance as determined by 16S rRNA gene copy numbers over 
gestational age in term and preterm pregnancies in all subjects and AA. Dependence of the risk of sPTB on the 
absolute abundance of M. curtisii/mulieris in (b) all subjects, AA and all subjects with CST IV-B vaginal 
microbiota. n represents the number of samples where M. curtisii/mulieris was detected in each group. 
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Supplementary Figure 4 | Vaginal microbiota Shannon diversity over gestational age in term and preterm 
pregnancies in all subjects and African American women. 
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Supplementary Figure 5 | b-defensin-2 and microbiota modulate the risk of spontaneous preterm delivery. (a) 
Modulation of the risk of sPTB by relative abundance of M. curtisii/mulieris stratified by Lactobacillus spp. 
relative abundance tertiles within all women when all visits are considered. n represents the number of samples 
where M. curtisii/mulieris was detected. (b) log10 b-defensin-2 abundances at visit 1 in all women stratified by 
pregnancy outcomes and vaginal community state types. p-values estimated using a t-test. (c) At visit 1 in all 
women, the risk of sPTB associated with the relative abundance of five bacterial taxa is modulated by the 
abundance of b-defensin-2. p-values were estimated using a Bayesian 2-proportions binomial model with 
uniform prior implemented in rstan R package. Statistical significance is shown as * p-value <0.01, ** p-value 
<0.001 and *** p-value<0.0001. 
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Supplementary Figure 6 | b-defensin-2, ethnicity and pregnancy outcomes. b-defensin-2 at visit 1 in AA 
women and pregnancy outcomes stratified by vaginal community state types. p-values estimated using a t-test. 
Statistical significance is shown as * p-value <0.01, ** p-value <0.001 and *** p-value<0.0001. 
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Supplementary Figure 7 | Interactions between b-defensin-2, Lactobacillus spp. relative abundance, M. 
curtisii/mulieris relative abundance, vaginal community state types and pregnancy outcomes in all women at 
visit 1. Each woman who went on to deliver preterm is represented by a triangle, while those who delivered at 
term by a square. Large and small triangles or squares are colored by CSTs and indicate relative abundances of 
M. curtisii/mulieris above and below its threshold value, respectively, as defined in Fig. 1. b-defensin-2 
concentrations and Lactobacillus spp. relative abundances were stratified into tertiles. The color of each 
quadrant indicates the proportion of sPTBs (number of sPTB/total births). 
  



 
 

10 
 

Supplementary Tables 

Supplementary Table 1. M&M study visit characteristics 
  Visit 1   Visit 2   Visit 3 

Visit characteristics 
Term sPTB 

p-value   
Term sPTB p-

value   
Term sPTB p-

value (n=419) (n=101) (n=423) (n=80) (n=419) (n=59) 

Intercourse ≤ 24 hours  75 (17.9) 19 (18.8) 0.88   77 (18.2) 15 (18.7) 0.88   60 (14.4) 11 (18.6) 0.43 

Douching ≤ 24 hours 8 (1.9) 1 (1.0) 0.99   9 (2.1) 3 (3.7) 0.42   10 (2.4) 1 (1.7) 0.99 

Vaginal exam prior to visit 8 (1.9) 1 (1.0) 0.99   11 (2.6) 0 0.23   1 (0.2) 0 0.99 

Antibiotics ≤ 4 weeks 22 (5.2) 5 (4.9) 0.99   17 (4.0) 3 (3.7) 0.99   10 (2.4) 2 (3.4) 0.65 

Tobacco ≤ 4 weeks 22 (5.2) 8 (7.9) 0.34   16 (3.8) 5 (6.2) 0.36   16 (3.8) 4 (6.8) 0.29 

Vaginal pH >=5.0 290 (69.7) 76 (76) 0.22   277 (67.4) 59 (74.7) 0.23   291 (71.7) 42 (73.7) 0.87 

BMI- kg/m2, median (IQR) 28.0 (24.1-
33.2) 

28.4 (23.7-
34.7) 0.45   28.8 (25.0-

34.1) 
27.9 (24.8-

33.0) 0.64   29.9 (26.0-
35.0) 

28.8 (25.3-
33.0) 0.39 
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Supplementary Table 2. 
Frequencies of CST per visit for all subjects, non-African Americans, African American and for each 
race represented in the cohort. p-values were estimated using ordinary logistic regression models. 
Significant p-values and trends are highlighted in bold 
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Supplementary Table 3. 
Maximum change of risk of sPTB in different sub-samples of the cohort for phylotypes relative 
abundance with significantly non-zero effect size (q-value significance set at 0.05) and an effect size 
amplitude of at least 10%. RA is relative abundance. n(TERM) and n(SPTB): n represents the number 
of samples and (TERM/sPTB) the number of participants included in the analysis. 
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Supplementary Table 4. 
Maxmum change of risk of sPTB in different sub-samples of the cohort for phylotypes absolute 
abundances with significantly non-zero effect size (q-value significance set at 0.05) and an effect size 
amplitude of at least 10%. RA is relative abundance. n(TERM) and n(SPTB): n represents the number 
of samples and (TERM/sPTB) the number of participants included in the analysis. 
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Supplementary Table 5. 
b-defensin-2 data and statistics in support of Figures 2, Supplementary Figures 5 and 6. p-values were 
estimated using a Bayesian 2-proportions binomial model with uniform prior implemented in rstan R 
package. Significant p-value are highlighted in bold. Significant p-values are highlighted in bold and 
yellow. 
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Supplementary Table 6. 
Statistical analysis in support of Figures 3 and Supplementary Figure 7. p-values were estimated using 
Bayesian binomial models using uniform prior for two proportions implemented in rstan R package. 
Significant p-values are highlighted in bold and yellow.  
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Supplementary Data Files 

Supplementary Data 1. 
Taxonomic assignment tables of taxa relative abundance and associated metadata. 

Supplementary Data 2. 
Taxonomic assignment tables of taxa sequence counts and associated metadata. 

Supplementary Data 3. 
Taxonomic assignments for 14 positive control samples comprising of a mixture of samples with known 
compositions. 


