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ResultsResults

Background
•Disruptions to the vaginal microbial ecosystem have profound 
consequences for women’s health, including bacterial vaginosis (BV), 
pelvic inflammatory disease and infertility, pregnancy loss and 
preterm birth, and increased risk of HIV and other sexually 
transmitted infections. 

•To better diagnose, treat, and prevent these conditions, it is critical 
to comprehensively characterize the microbial species present in 
both health and disease states.

•The gold standard diagnostic for clinical assessment of the vaginal 
microbiome is the Gram stain, where microscopy is used to classify 
vaginal smears as normal, intermediate, or BV using Nugent’s criteria. 
This is not sufficiently sensitive or accurate to provide a complete 
picture of this complex ecosystem.

•We have developed a method that employs the 60 kDa chaperonin 
(cpn60) gene, a highly informative target that provides more power 
to distinguish closely related species, subspecies and serotypes than 
the 16S rRNA gene.

Hypothesis
•Healthy reproductive-aged women share a core vaginal 
microbiome, with variations that can be defined and correlated with 
health and disease.

Objectives
•To define a core human vaginal microbiome in a cohort of 
asymptomatic women using cpn60-based genomic profiling. 

•To explore variability in the microbiome within- and between- 
individuals, across the menstrual cycle.

•To identify bacterial indicator species associated with Nugent’s 
score categories, demographic and behavioural variables.
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ConclusionsConclusions

•This cohort of women were clinically asymptomatic despite some 
variation in Nugent’s score and genomic profiles.

•Overall, four species were seen in almost every vaginal microbiome; 
L. iners, L. jensenii, L. crispatus, and unexpectedly G. vaginalis. 

•However, over the course of the menstrual cycle there were pattern 
shifts seen in the microbiome.

•Our preliminary data suggests health encompasses a range of 
vaginal microbiota profiles rather than a universal “core” vaginal 
microbiome although 4 organisms were ubiquitous.

•Inter-individual variability and intra-individual stability of the vaginal 
microbiome will be explored further in ongoing analyses.

Study population: Thirty-two reproductive-aged women were 
recruited to participate. All women reported regular menstrual cycles, 
did not use hormonal birth control or IUD, and had not used systemic 
or topical antimicrobial therapy within the prior month. All women 
were examined by a clinician, and none showed evidence of an 
active vaginal infection. 

Study design: Longitudinal observational study.

Sample collection: Initial samples were collected via speculum exam 
by the attending clinician.  Subjects were then instructed to self- 
sample at weekly intervals over the next three weeks. Four vaginal 
swab samples (two for Gram stain, two for sequencing) were 
collected at each time point. 

Data collected: Demographic, behavioural, and clinical history. 
During the study, subjects recorded genital symptoms, sexual activity, 
menstrual cycle, and use of antimicrobial medication or “feminine 
hygiene” products.

Lab methods: Samples were amplified using cpn60 Universal Target 
primers which have unique Multiplexing IDs (MIDs) on the 5’ end of the 
primers. MIDs are 10bps long, support up to 2 errors and have been 
validated by Roche / 454. Data was derived by 454 titanium 
sequencing for 86 distinct samples. A distinct sample is a unique MID 
within a physical region. There were 646,204 reads comprising 
247,291,542 bps.
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Table 1. Selected demographic, behavioural, and clinical characteristics for the study cohort.

Sequence (% id to neighbour) Intermediate -> High
Bifidobacterium longum ATCC 15697 (99) 338X
Bifidobacterium longum ATCC 15697 (98) 234X
Klebsiella pneumoniae JCM1662 (99) 158X
Streptococcus constellatus ATCC 27823 (97) 77X
Corynebacterium glucuronolyticum ATCC 51867 (99) 62X
Bifidobacterium breve JCM1192 (99) 58X
Bifidobacterium breve JCM1192 (99) 30X
Bifidobacterium longum ATCC 15697 (99) 24X
Gardnerella vaginalis A1 (89) 16X
Corynebacterium genitalium ATCC 33030 (84) 16X
Lactobacillus iners DSM 13335 (97) 155X
Alloscardovia omnicolens LMG 23791 (99) 107X
Lactobacillus crispatus CECT4840 (99) 90X
Lactobacillus crispatus CECT4840 (99) 76X
Lactobacillus crispatus CECT4840 (99) 49X
Lactobacillus crispatus CECT4840 (99) 31X
Lactobacillus jensenii ATCC 25258 (96) 24X
Lactobacillus crispatus CECT4840 (99) 19X
Lactobacillus jensenii ATCC 25258 (100) 17X
Lactobacillus jensenii ATCC 25258 (100) 17X
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Bifidobacterium longum ATCC 15697 (99) 338X
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Sequence (% id to neighbour) Low -> Intermediate
Gardnerella vaginalis B1 (89) 1352X
Gardnerella vaginalis B1 (90) 86X
Gardnerella vaginalis B1 (90) 63X
Bifidobacterium bifidum JCM1255 (99) 56X
Lactobacillus iners DSM 13335 (97) 53X
Streptococcus agalactiae ATCC 12386 (99) 42X
Lactobacillus iners DSM 13335 (96) 38X
Lactobacillus iners DSM 13335 (97) 37X
Alloscardovia omnicolens LMG 23791 (98) 35X
Bifidobacterium longum ATCC 15697 (99) 34X
Gardnerella vaginalis B1 (89) 276X
Arthrobacter aurescens TC1 (84) 231X
Gardnerella vaginalis A2 (91) 109X
Brevibacterium mcbrellneri ATCC 49030 (94) 66X
Corynebacterium genitalium ATCC 33030 (89) 55X
Corynebacterium simulans A3M21 (90) 53X
Sanguibacter keddieii DSM 10542 (83) 41X
Corynebacterium genitalium ATCC 33030 (84) 40X
Lactobacillus iners DSM 13335 (99) 39X
Brevibacterium mcbrellneri ATCC 49030 (96) 39X
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Figure 1. Overall variation in vaginal microbiome structure between individual women. Common organisms 
(OTU) highlighted.

Figure 2. Hierarchical clustering across phases of the menstrual cycle.

Table 2. Changes in sequence frequencies In women who shifted between Nugent’s scores of low to 
intermediate or intermediate to high.

L. iners

G. vaginalis

L. jensenii

L. crispatus

A
B

C

D

http://www.whri.org/

	Slide Number 1

