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Differential miRNA expression in type 2 diabetes:
meta-analysis and network analysis

Abstract

Objective: To identify specific miRNAs and their molecular networks that are associated with
type 2 diabetes (T2D) by meta-analysis of differential miRNA expression studies.

Methods: A systematic review was conducted on the miRNA expression profiling studies indexed
by PubMed. The eligible studies compared the miRNA expression profiles between type 2
diabetic tissues and normal tissues with specific miRNA microarray methods and cut-off criteria
of differentially expressed miRNA. Meta-analysis of the eligible studies was conducted with odds
ratios (OR) under random effects model. Subgroup analysis examined tissue specificity and
species specificity. Sensitivity analyses tested the heterogeneity of the results. The OR, 95%
confidence intervals (Cl) and P-values of specific miRNAs were reported. Further gene set
enrichment analysis by the database for annotation, visualization and integrated discovery
(DAVID) on the statistically significant results of meta-analysis was performed to identify
molecular networks of target genes.

Results: A total of 310 differentially expressed miRNAs were found in 27 miRNA expression
profiling studies from 1993 to 20 April 2013, with 134 miRNAs were covered by at least two
reports. Among all studies, 92 out of the 134 miRNAs were contradictory in reports of
dysregulation directions. Meta-analysis found 49 dysregulated miRNAs statistically significant (32
up-regulated and 17 down-regulated). The most significant up-regulated miRNAs were such as
miR-29a, miR-192 and miR-34a. MiR-29a was reported in 10 sub-studies with (177.60, [48.84,
645.74], P<0.00001); miR-192 was reported in 9 sub-studies with (71.00, [3.42, 1474.66],
P=0.002); and miR-34a was reported in 8 sub-studies with (229.01, [54.31,965.58], P<0.00001).
The most significant down-regulated miRNAs were such as miR-146a, miR-182 and miR-487b.
MiR-146a was reported in 9 sub-studies with (62.28, [1.91, 2034.70], P=0.02); miR-182 was
reported in 7 sub-studies with (36.95, [1.03, 1329.36], P=0.04); and miR-487b was reported in 4
sub-studies with (148.18, [19.28, 1139.05], P<0.00001). In tissue types analysis, seven miRNAs
(miR-103, miR-107, miR-192, miR-29a, miR-29b, miR-34a, miR-375) were up-regulated in at least
two different tissues, and two miRNAs (miR-152 and miR-223) were highly tissue-specific. In
species analysis, miR-30e, miR-21 and miR-652 were significantly down-regulated in human
profiling studies while miR-708 and miR-92a were significantly down-regulated in animal profiling

studies, indicating a species difference in miRNA expression. In sensitivity analysis, the results of



BRI TR A2 1

ten MiRNAs (miR-107, miR-103, miR-16, miR-192, miR-29a, miR-93, miR-34a, miR-375, miR-18a
and miR-486) were robust and consistent with the dysregulation directions of overall effects. In
enrichment analysis, target genes were most notably associated with the regulation of
phosphoprotein, apoptosis and cell cycle.

Conclusion: This study found some statistically significant miRNAs associated with T2D. Among
them, the miRNAs (miR-103, miR-107, miR-144, miR-192, miR-29a, miR-34a and miR-375) could
be candidates of blood biomarkers. miR-152 and miR-223 were highly tissue-specific with
potentials of tissue biomarkers. These miRNAs with effects on cell cycle, apoptosis and p53
signaling pathway would provide useful epigenomic information about T2D.

Keywords: miRNA, type 2 diabetes, meta-analysis, network analysis
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