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Background

More than 1 in 10 infants are born prematurely worldwide, making preterm birth the leading
cause of neonatal mortality and morbidity [1, 2]. The high incidence of preterm labour (PTL)
and the severity of its consequences for societal health, dictates the need for our continued
search for novel therapeutic strategies to treat this condition.

The onset of labour, both term and preterm, is characterised by placental and amniotic
inflammation. Recent studies have suggested that the placenta harbours microbial communities
and that this ‘placental microbiome’ may be of importance in the etiology of preterm birth [3].
The use of 16S rDNA PCR, to facilitate microbiome analysis of samples, in combination with
standard microbiological culture assessments has indicated a much greater microbial
colonisation of amniotic fluid and placental tissue than previously envisaged [4, 5]. ~50% of
spontaneous PTL (sPTL) cases with preterm prelabour rupture of membranes (PPROM), and
15% of sPTL cases with intact membranes, had microbial invasion in amniotic fluid using this
approach with the detection of microbial DNA showing an inverse prevalent correlation with
gestational age. 16S rDNA PCR has also been used to analyse bacterial species in the placenta
and amniochorionic membranes of term labour and (very) preterm labour; bacteria were more
prevalent in sPTL <32 weeks gestation whether with intact membranes or with PPROM
compared to term samples [6]. Furthermore, there was increased diversity of bacterial species
detected in the preterm group. Doyle et al. recently confirmed that bacterial DNA is present in
the majority of placental membranes from both term and preterm deliveries, irrespective of
mode of delivery and there are consistently identifiable bacterial species in preterm labour [7].

Rationale

Rigorous and extensive sPTL phenotyping studies examining molecular, cellular and clinical
changes that are occurring in uteroplacental tissues during labour, preterm and at term are
required. These include histological changes and identification of bacteria in the placental
membranes. In order to set up these integrated studies and make optimal use of the data
accrued, it is first necessary to establish best practise methodologies.

To use term placentas as ‘controls’ in future studies examining the microbiome, it is imperative
to know whether mode of delivery and the presence of labour are associated with different
microbial community structures and if so, are we able to easily identify these differences.
Previous research showed a marked difference between the relative levels of Lactobacillus in
the vaginal deliveries compared to caesarean sections, which was easily identifiable [7].

At the RVI, placentas from preterm deliveries (<34 weeks) are all sent to Pathology for
histological examination. As a standard, placental tissues are processed and formaldehyde fixed
paraffin embedded (FFPE). As FFPE tissue blocks do not need to be frozen at -80 degrees
Celsius, this is a cheaper and more convenient way for long-term storage for subsequent
research. Previous studies of the placental microbiome all used fresh or fresh frozen samples for



DNA extraction and sequencing. Earlier pilot data from our laboratory showed that it is possible
to extract DNA from FFPE placental tissues, however, whether the process of FFPE alters the
microbiome community structures is unknown.

Objectives

The aim of this study was to determine if mode of delivery and the presence of labour are
associated with different microbial community structures.

More specifically, our objectives were:

1. To compare bacterial transcriptome-wide 16S rRNA diversity profiles of placental
membranes from low risk term spontaneous vaginal deliveries (i.e. term in labour) and
term elective caesarean sections (i.e. term not in labour)

2. To examine whether 16s DNA microbiome sequencing gives similar results from FFPE
membranes compared with fresh frozen placental membranes

Methods

Term (37-42 weeks gestation) placentas were collected following written informed consent,
within one hour either after a spontaneous vaginal delivery (VD) from the Newcastle Birthing
Centre or elective caesarean section (ELCS) from low risk women with a singleton pregnancy.
We defined ‘low risk’ as the absence of known maternal and/or fetal complications. Exclusion
criteria included, but were not limited to, fetal congenital abnormalities, clinical signs of
infection/chorioamnionitis during labour or at the time of delivery, prolonged ruptured
membranes (>24 hours), and antibiotics use in labour.

Amniochorionic membranes were carefully dissected free from other material, ensuring that
both amnion and chorion laeve are included. For each placenta, two fresh frozen membrane
rolls were prepared: one from the reflective amnion (P1) and one from near the placental bed
(P2). Correspondingly, two FFPE membranes were prepared: P1 and P2. For each sample, an
H&E section was examined histologically to assess inflammation and signs of chorioamnionitis.

DNA was extracted from all fresh frozen samples without histological chorioamnionitis in the
corresponding FFPE tissue block and (n=43 versus n=69 for VD and ELCS, respectively)
bacterial profiling analysis by 16S rRNA gene sequencing.

As ongoing research in our laboratory revealed that DNA extracted from FFPE membranes was
of too poor quantity and quality (assessed by spectrophotometry and gel electrophoresis), the
decision was made to only analyse DNA from fresh frozen samples by 16S rRNA PCR for this
project.

Results

The number of putatitive bacterial species (alpha diversity) were similar between VD and ELCS
samples (p=0.19) but Shannon diversity index, which takes into account species richness and
proportion of each species, showed a difference (p=0.0018).
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Beta diversity identified differences in bacterial community structure and membership between
VD compared to ELCS (p = 0.001).

P-Value: 0.001;, R-Squared: 0.1, F-Statistic: 8.81
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More specifically, the relative abundance of Lactobacilli was higher in membranes from VD
versus ELCS samples. This was not unexpected as this confirmed what Doyle et al. had shown in
previous research.
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In conclusion, amniochorionic membranes collected after VD and ELCS in low risk term
pregnancies showed different bacterial diversity profiles, which likely reflects Lactobacilli
acquired from the vagina during delivery.



Further research experiments to be completed

To validate and to quantify the above results, we have to perform quantitative PCR. The
appropriate probes and primers have been ordered and the PCR experiments are expected to be
completed within the next few months.

Dissemination of results

An abstract has been submitted for the BMFMS Conference in April 2018. We are also in the
process of drafting a manuscript to be submitted later this year.
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