Vaginal microbiota of asymptomatic reproductive-age women in Estonia
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INTRODUCTION

Although well-studied with the classical microbiology I

approach, the knowledge of the healthy vaginal | i
microbial communities remains still unclear. Though it
is critical to determine “normal baselines” to compare |
them with the shift in microbial composition caused | T |

Yy diseases. ,, l ‘
Recent studies using cultivation-independent methods ‘ | | | H L
nave shown that the community composition of 03 - :

microbes in the vagina can vary (greatly between | | ‘ u WL || [ il H | '
healthy women and the common understanding of the | ﬁ b | i L

healthy vaginal microbial community dominated by | il |
e e 1 I |

Lactobacillus spp. has revealed greater complexity
Vv 11 vl 'V I11 I 1V

—

(e.g. Ravel et al. 2010, Zhou et al. 2007). However, A
the broad-scale studies addressing this topic are
rather scarce.

Hereb we have applied metagenomic . . . . o . " . .

rosey’uencin and taxonomicpli:)dentification tg 255eSS Fig. 1. The linkage clustering due to the similarities between individual bacterial communities. Horisontal axis represents 450
PY : q_ ) 9 ) ) ) _ samples of individual vaginal communities. Defined groups consisting =15 members. Similarity level = 0.3 (similarity is
the individual microbial profile of Estonian women calculated by Yue & Clayton measure).

with asymptomatic urogenital tract.

Table 1. Means of the frequencies of OTUs within each individual cluster. Cluster numbers are in accordance with Fig. 2.
RESULTS Consensus confidence specifies the percentage of the sequences within an OTU matching to the agreed taxonomy.
The sequences were in average 300 bases long and S S S S
Were aSSIQned Wlth a 970/0 Identlty threShOId to OTU (consensus oTuID |m +SD OTU (consensus OTUID |m +SD OTU (consensus oTuUID | ™M +SD OTU (consensus OTUID | M +SD
operational taxonomic units (OTUs) (Fig. 2). e e L i eIl
Individual vaginal bacterial communities acquired by el 2 |ooieee R I L |oestees ) 2 |omioad ot IO L3S
the analysis of 16S rRNA gene sequences, were nctobadillus(o6) > 0024006 E—— —o8ean s Ureaplasma(100) o 0011002 Bactonat100) 26 |0032000
grouped into 7 clusters based on the similarities of Gardnerella(100) 33 [001+004 ; T Aerococcus(100) 15 [002+008
Lactobacillus(82) 1 0.02+0.04
OTU compositions within the community (Fig. 1). Only V (=15 mermbers) VI (0=15 members) N (=17 members) Sneata(100) - 18 [o02roos
clusters = 15 members were included. Most frequent confidence threshotd %) | OTU1D [ Mean 5D confidence threahord %) | OTUID | Mean £ SD confidence threshotd %) | OTUID | Mean £ SD Prevotela( o) 26 001004
taxons were Lactobacillus and Gardnerella, which L actobacillus(@2) 1 0312007 Bifidobacterium(1 00) 3 |ocazon Lactobacillus(6) > |o10201s Clostridigles(83) 6 10012000
were dominant, respectively, in 5 and 2 clusters (see Coricbacteriabeas(97) 7 |ooaso.06 Corbhatetacsma(97) 7 [60320.00 Lacrobadilua(s2) 1 |o.01200s
. .y o Sneathia(100) 8 0.02+0.05 Bifidobacterium(99) 38 0.03+0.07 Ureaplasma(100) 9 0.01 £ 0.03
Table 1. for the community compositions of these Lactobacilus(7 6 [oor=o0s Sneathia(100) 8 [001+0.05
grou ps) _ L:cr:?ggggilljli(s(96; 2 [0.01+0.02
Prevotella(100) 20 0.01 +0.03
The remaining 136 vaginal communities were
considered as a nonrelated heterogenous group. Most
frequent OTUs of the non grouped samples are shown Q
in 'cl:l'abIeZ J P P Table 2. Means of the frequencies of OTUs from the < 7] o ©
' comparision of non-clustered vaginal communities, n=136. ° o 4
O
Consensus confidence specifies the percentage of the o o o
sequences within an OTU matching to the agreed taxonomy. l‘g” S %o o°
o & X o
CONCLUSIONS = %
) O
This is the first study using HTP pyrosequencing of heterogenous group (n=136 members) §
u . n N _Q
bacterial 165 rRNA gene for characterizing vaginal o 1oy | OTUID |Mean £ sD S g - o
microbiota in the population of annually monitored Gardnerelia(100) 3 [019%022
Estonian women declaring no medical complaints. actobacilus(2) P o
Our results of separately clustered samples are Lactobadllus@7) 5 looazods _ 6
supporting the recent view of the broad variation RS R S SN > [oosroor | ' ' | |
amongst the  healthy vaginal  microbial o) 0208008 0 1000 20003000 4000
communities. ggfevﬁfgfélﬁg(’%) fg 8282 z 8:?613 # sequences
Results of the current pilot study using oGS 23 0012009 Fig. 2. The blue line depicts the conditional mean of
metagenomic approach enable us to investigate Cnotoatigoscae199) 1o lo01:io008 number of observed OTUs (assigned by RDP Classifier)
some further the conditions associated with the AL 12 1901=0.09 showing their relation to the number of sequences.
deviation from the “normal” microflora Ureaplasma(100) o loo1x004 Circles depict 450 samples of individual vaginal

communities.
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MATERIAL AND METHODS

All the 450 human subjects in the study were healthy pre-menopausal non-pregnant ethnically homogenous women 15-44 (mean
31.1 £6.4) years of age without complaints and symptoms in urogenital tract. The lack of infections was confirmed by
gynecologists during the physical examination of patients while samples were taken from individual’s vaginal fornix. Sampling
period was June — Octobre 2010. The individual samples were stored at -20° C until extracting total DNA with BioSprint 96 DNA
Blood Kit (Qiagen). Pyrosequencing analysis of the 16S rRNA gene V2-V3 hypervariable regions for parallel tagged sequencing on
the 454® Platform were performed by Roche/454 Life Sciences sequencer (GS junior). Used primers:

8F 5' TTGGCAGTCTCAGNNNNNNNNAGTTTGATCCTGGCTCAG 3' and 357R 5' GTCTCCGACTCAGNNnnnnNnNnCTGCTGCCTYCCGTA 3'
(McKenna et al. 2008). The 8-bp barcode sequence is marked as ,,n"'s.

The sequences in the initial pretrimmed dataset (757282 sequences) were checked for chimeric artifacts, pyrosequencing noise
and non-unique sequences were removed. The reference sequences of aligned 16S rDNA were obtained from SILVA ribosomal
RNA database. Taxonomic assignments were done by Ribosomal Database Project (RDP) Naive Bayesian classifer. OTUs with a
97% identity threshold were defined using the average neighbor clustering algorithm of mothur 1.17.2 software (Schloss et al.
2009). Statistical analyses for the regression curve and OTU frequencies were performed with the R 2.12.1.

The study protocol and informed consent document were reviewed and approved by the Ethics Committee of Medical Research in
Tallinn.
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