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MiR-100-3p and miR-877-3p regulate overproduction of IL-8 and IL-1β
in mesangial cells activated by secretory IgA from IgA nephropathy
patients
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a b s t r a c t

IgA nephropathy (IgAN) is the most common type of primary glomerulonephritis, characterized by
mesangial deposition of pathogenic IgA and the injury to mesangial cells. Our previous studies indicate
that secretory IgA (SIgA) plays an important role in the pathogenesis of IgAN, and miR-16 is involved in
destructive process in mesangial cells mediated by the SIgA from IgAN patients. Our current study aimed
to study the role of miRNAs in the effect of SIgA from IgAN patients on mesangial cells. MicroRNA mi-
croarray and cytokines assay were performed to obtain the differential microRNAs expression profile in
human renal mesangial cells stimulated by SIgA from IgAN patients (P-SIgA) with the cells treated by
SIgA from healthy subjects (N-SgA) as control. The microRNAs with the most significant differences in
microarray analysis were validated by quantitative RT-PCR. Among them, miR-100-3p and miR-877-3p
were selected to predict target gene related to cytokines detecting in this study. Fifty-six differentially
expressed microRNAs were chosen and 17 microRNAs with the most prominent changes were validated.
Compared with N-SIgA, P-SIgA increased the production of interleukin (IL)-1β, IL-8, monocyte chemo-
tactic protein-1 and transforming growth factor-β1. In addition, we for the first time demonstrated that
over-production of IL-8 induced by the SIgA was regulated by down-expression of miR-100-3p in me-
sangial cells. Similarly, IL-1β over-production was regulated by down-expression of miR-877-3p. Our
findings represent a pathogenic microRNAs expression profiling in human mesangial cells activated by
P-SIgA. Furthermore, we provide a new explanation characterizing the molecular mechanism responsible
for the regulation of IL-1β and IL-8 production in P-SIgA-triggered mesangial cells.

& 2016 Elsevier Inc. All rights reserved.

1. Introduction

IgA nephropathy (IgAN) is the most common type of primary
glomerulonephritis and about 40% of IgAN patients develop end-

stage renal failure [1]. The disease is characterized by mesangial
deposition of pathogenic IgA, proliferation and cytokines produc-
tion of mesangial cells, increased synthesis of the extracellular
matrix, and inflammation [2,3]. However, the mechanism under-
lying the formation of IgAN is not completely understood. Previous
studies reveal an association between the flare of IgAN and mu-
cosal infection. Secretory IgA (SIgA) is the dominant im-
munoglobulin in mucosal immunity and plays an important role in
the pathogenesis of IgAN [2–5]. Serum concentration of SIgA is
associated with creatinine clearance, proteinuria, and renal pa-
thological phenotypes [6]. It induces proliferation of human renal
mesangial cells (HRMCs) and increases production of proin-
flammatory cytokines [7].

Recent studies have focused on aberrant regulation of gene ex-
pression in IgAN [8,9]. MicroRNAs (miRNAs) are short (approximately
22 bases) noncoding RNA molecules that post-transcriptionally
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regulate gene expression through incomplete base pairing with the
3′-untranslated region (UTR) of target mRNAs [9]. They regulate
many biological processes including cell proliferation, inflammatory
responses, and apoptosis [10,11]. Some miRNAs also play a crucial
role in renal disease including IgAN [9]. However, very few studies
have been performed to investigate the role of miRNAs in mesangial
cells during IgAN formation and progression. The observations made
in our own group suggest that SIgA mediated interleukin (IL)-6
production in human mesangial cells is regulated by miR-16 [7]. To
further examine the role of miRNAs in the injury of mesangial cells
activated by SIgA from IgAN patients, we performed miRNA micro-
array analysis to obtain the miRNA expression profile in HRMCs sti-
mulated by SIgA from IgAN patients. The cells treated with SIgA from
healthy subjects were used as control. Then, miR-100-3p and miR-

877-3p was selected to investigate the proinflammatory mechanism
of SIgA from IgAN patients in mesangial cells.

2. Materials and methods

2.1. Patients

Seventy-six patients were enrolled in the current study after
pathological identification of primary IgAN with renal biopsy.
Routine direct immunofluorescence showed a significant deposi-
tion of IgA with an absence of IgM in the glomerular mesangium.
The demographic and clinical parameters of all patients were
obtained before renal biopsy.

Table 1
Quantitative RT-PCR primer sequences for miRNAs.

miRNAs Primer sequences

miR-3613-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTGTTTTT3′
Forward primer 5′TCCGACTTCCCAACCCGAAAAA 3′
miR-223-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACACAGTCA3′
Forward 5′TCCGAACCCCATAAACTGTT 3′
miR-1237-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGGAAGA3′
Forward 5′TCCGAGACCCCCTGCCTCG 3′
miR-563
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCCAACT3′
Forward 5′TCCGACCCTTTGCATAC 3′
miR-100-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGTTCGAA3′
Forward 5′TCCGAGTATGGATATCTATG 3′
miR-19b-1-5p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCAAAAC3′
Forward 5′TCCGACGACCTACGTTTGGAC 3′
miR-615-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGGCTCG3′
Forward 5′TCCGATTCTCCCTCTGGGTC 3′
miR-16-2-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGGTTATA3′
Forward 5′TCCGAATTTGCTCGTGTCAT 3′
miR-508-5p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACATGAGGT3′
Forward 5′TCCGAGTACTCACTGCGGGAG 3′
miR-877-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGGAGAA3′
miR-301b-3p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGTCACGT3′
Forward 5′TCCGACGAAACTGTTATAGTA 3′
miR-490-5p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGGTACCT3′
Forward 5′TCCGATGGGTGGACCTCT 3′
miR-4499
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTTCTGAC3′
Forward 5′TCCGAAGGGAGGAGA 3′
miR-6076
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCGTACT3′
Forward 5′TCCGAGGTGGAGAGGAGAC 3′
miR-1246
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTTACCTA3′
Forward 5′TCCGAGGACGAGGTTTT 3′
miR-1224-5p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCACTCCT3′
Forward 5′TCCGAGGTGGAGGGCTC 3′
miR-146a-5p
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACACTCTTG3′
Forward 5′TCCGATTGGGTACCTTAAGT 3′
U6
RT-primer 5′GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAATATGGAACTGC3′
Forward 5′CTCGCTTCGGCAGCACA 3′
Conmon Reverse 5′GTGCAGGGTCCGAGGT 3′
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