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Background
Small extracellular vesicles (sEVs) are membrane-bound vesicles derived from variety of cells and are enriched in selected proteins and
miRNAs. The aim of the present study is to identify the functional roles of miRNA and protein profile in placental cells and their secreted
sEVs, in the pathophysiology of Gestational Diabetes Mellitus (GDM).
Methods
Primary trophoblast cultures were developed from placentas at term obtained from healthy pregnant women and women with GDM. sEVs
were isolated from the primary trophoblast culture conditions media by differential ultracentrifugation. Using quantitative proteomic
analysis, we identified the specific set of proteins significantly different in placental cells and sEVs in GDM compared to healthy
pregnancy. Also, using next generation sequencing we identified the set of miRNAs differentially expressed in placental cells and sEVs in
GDM compared to healthy pregnancy. Using Ingenuity Pathway Analysis (IPA) analysis we identified the miRNA-gene interactions and
created a network that linked with the down- and up-regulated pairs of miRNA-proteins.

Fig 1: sEVs are “fingerprints” of the
releasing cells and their metabolic
status. The miRNA profile in trophoblast
cells and exosomes were determined
using an Illumina TrueSeq Small RNA kit
and a small RNA library was constructed.
The protein profile was analysed by MS-
SWATH (Mass Spectrometry- Sequential
Window Acquisition of all Theoretical
Mass Spectra). The miRNA and protein
profile in trophoblast cells and sEVs were
analysed using Pearson correlation
analysis and identified a significant
correlation of the miRNA (p value
<0.0001) and protein content (p value
<0.0001) of eEVs with trophoblast cells
in both normal pregnancy and GDM.

Fig 2: Specific packaging of miRNAs in sEVs
compared to their originating cells in NGT and
GDM. The volcano plot shows significant
differences in the miRNA profile between
trophoblast cells and exosomes in NGT and
GDM. Table shows the enrichment of top five
miRNAs in sEVs in NGT and GDM.

Fig 3: Integrative Analysis of
miRNA and Protein Paired
Expression Profiling of Primary
Human Trophoblast cells from
normal Compared with GDM
Reveals Multiple Altered Metabolic
Functions. As per the IPA analysis,
of the miRNA-protein interactions,
the top canonical pathways associated
with these miRNAs-protein networks
were PI3/AKT signalling and glucose
metabolism/insulin resistance.

Conclusion
miRNA and protein profile of trophoblast cells are reflected in the content of sEVs derived from them. Trophoblast-
derived sEVs in GDM can modify the metabolic response of their target cells and might contribute to regulation of
maternal metabolism in GDM.
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