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Background
Abnormal glucose metabolism in skeletal muscles and placenta are central to the pathophysiology of Gestational Diabetes Mellitus (GDM).
The aim of the present study is to characterize the changes in proteomic profile in the skeletal muscles and placenta in GDM. Also, the
differentially expressed miRNAs in circulating exosomes in GDM was identified. We further identified the proteins and pathways in
skeletal muscles which could be targeted by these miRNAs in GDM.
Methods
Primary trophoblast cells and skeletal muscle tissues were obtained from normal pregnant and GDM women, at delivery. Information-
dependent acquisition (IDA) of the mass spectra was performed using liquid chromatography, tandem MS and quantitative proteomics
performed using the Sequential Windowed Acquisition of All Theoretical Mass Spectra- MS (SWATH-MS). Plasma exosomes were
isolated from normal and GDM pregnant women and their miRNA profile was analyzed by next generation sequencing. The circulating
exosomal miRNAs and skeletal muscle proteins in GDM were integrated using Ingenuity Pathway Analysis (IPA)

Fig 3: Total circulating exosomes were
isolated from plasma from NGT (n=16) and
GDM (n=8) patients by density gradient
centrifugation(A) Size distribution of the
vesicles of 100-150 nm in Nanoparticle
Tracking Analysis (NTA) (B) Presence of
cup-shaped vesicles in electron microscopy
(C) Expression of exosome markers on
Western blotting.

Fig 3: (A) Linear mixed modelling
identified 175 statistically significant
miRNAs which change across gestation
when comparing normal to GDM
pregnancies. (B) On integration of
exosomal miRNA and skeletal muscle
protein expression profiles, we
identified miRNA-targeted networks
involved in regulation of skeletal
muscle insulin signaling and glucose
homeostasis. Each network displays the
genes as nodes and the relationships
between the nodes as lines. STAT 3
was identified to be a significant
pathway targeted by multiple proteins
(indicated by blue lines).

Conclusion
GDM is characterized by differential expression of proteins associated with insulin signaling and glucose
metabolism in skeletal muscle and placenta. Circulating exosomes in GDM carry a specific set of miRNAs that
target specific pathways associated with skeletal muscle insulin sensitivity and glucose homeostasis.

Specific set of proteins were differentially expressed in skeletal muscle and placenta in GDM compared to healthy pregnancy
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Fig 1: Volcano plot showing
differentially expressed
proteins in skeletal muscles
and placenta in GDM
compared to NGT. In skeletal
muscle, 42 proteins were
upregulated and 9
downregulated in GDM
compared to NGT. In
placenta, 73 proteins were
upregulated and 68
downregulated in GDM
compared to NGT. The
differentially expressed
proteins in GDM were
targeting glucose metabolic
pathways on Cytoscape
analysis.

Characterization of plasma exosomes from normal and GDM patients across gestation
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Change of miRNA profile in GDM compared to normal pregnancy and is association with skeletal muscle glucose homeostasis
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