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Mir 128

MiR-128 is a brain-enriched microRNA.

In a study, Zhou et al. from Kunming, established mouse models of Parkinson's disease (PD) to
investigate the expression of microRNA-128 (miR 128) and mechanism through which it affects
apoptosis of dopamine (DA) neurons and the expression of excitatory amino acid transporter 4
(EAAT4) via binding to axis inhibition protein 1 (AXIN1).

Gene expression microarray analysis was performed to screen differentially expressed MicroRNAs that
are associated with PD. The targeting relationship between miR-128 and AXIN1 was verified via a
bioinformatics prediction and dual luciferase reporter assay. After separation, DA neurons were
subjected to a series of inhibitors, activators and shRNAs to validate the mechanisms of miR-128 in
controlling of AXIN1 in PD. Positive protein expression of AXIN1 and EAAT4 in DA neurons was
determined using immunocytochemistry. miR-128 expression and the mRNA and protein levels of
AXIN1 and EAAT4 were evaluated via RT-qPCR and Western blot analysis, respectively. DA neuron
apoptosis was evaluated using TUNEL staining.

They identified AXIN1 as an upregulated gene in PD based on the microarray data of GSE7621. AXIN1
was targeted and negatively mediated by miR-128. In the DA neurons, upregulated miR-128
expression or sh-AXIN1 increased the positive expression rate of EAAT4 together with mRNA and
protein levels, but decreased the mRNA and protein levels of AXIN1, apoptosis rate along with the
positive expression rate of AXIN1; however, the opposite trend was found in response to transfection
with miR-128 inhibitors.

Evidence from experimental models revealed that miR-128 might reduce apoptosis of DA neurons
while increasing the expression of EAAT4 which might be related to the downregulation of AXIN1.
Thus, miR-128 may serve as a potential target for the treatment of PD 1).

Frixa et al.showed that the miR-128-3p, which is up-regulated in lung cancer tissues, has Drosha and
Dicer, two key enzymes of MicroRNAs processing, as the main modulation targets leading to the
widespread downregulation of MicroRNA expression. They observed that the MicroRNAs
downregulation induced by miR-128-3p contributed to the tumorigenic properties of lung cancer cells.
In particular miR-128-3p-mediated MicroRNAs dowregulation contributed to aberrant SNAIL and ZEB1
expression thereby promoting the epithelial-to-mesenchymal transition (EMT) program. Drosha also
resulted to be implicated in the control of migratory phenotype as its expression counteracted
miR-128-3p functional effects. The study provides mechanistic insights into the function of
miR-128-3p as a key regulator of the malignant phenotype of lung cancer cells. This also enforces the
remarkable impact of Drosha and Dicer alteration in cancer, and in particular it highlights a role for
Drosha in NSCLC cells migration 2).

MiR-128 is an important suppressor of Polycomb Repressor Complex (PRC) activity, and its absence is
an early event in gliomagenesis 3).

Low miR-128 levels in serum and tissue were markedly correlated with high pathological grade and
low Karnofsky Performance Status score (KPS). These findings proved that serum miR-128 could be a
sensitive and specific biomarker of glioma 4).

Overexpression of miR-128 inhibits cell proliferation by targeting E2F3a and Bmi-1, and reduces
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neuroblastoma cell motility and invasiveness through inhibiting Reelin and DCX.

The plasma levels of miR-21, miR-128 and miR-342-3p were significantly altered in GBM patients
compared to normal controls and could discriminate glioma from healthy controls with high specificity
and sensitivity. However, these three MicroRNAs were not significantly changed in patients with other
brain tumors such as meningioma or pituitary neuroendocrine tumor. Furthermore, the plasma levels
of these three MicroRNAs in GBM patients treated by operation and chemo-radiation almost revived to
normal levels. FWang et al., demonstrated that miR-128 and miR-342-3p were positively correlated
with histopathological grades of glioma 5).

MicroRNA-128 was found to be decreased in glioblastoma, and knockout of the microRNA-128a gene
could induce epilepsy in mice. Based on the Chinese Glioma Genome Atlas and previous study, Yuan
et al., hypothesized that dysregulation of miR-128 expression may play a role in the pathogenesis of
TAE in low-grade glioma.

Fifty-three low-grade glioma samples were analyzed for the expression levels of miR-128 using qRT-
PCR, and candidate targets of miR-128 (Cacnge2, GRIK3, and GRIN2D) were detected by the 3'-UTR
luciferase reporter assay. Four other miRs (miR-9, miR-192a, miR-92a, and miR-451) that showed
dysregulation of glioblastoma in the CGGA data were also analyzed.

The microRNA-128 expression levels were down-regulated in low-grade glioma tissue (t-test;
p=0.009). Dysregulation of miR-128 expression in low-grade glioma is associated with glioma-
associated epilepsy (p=0.006). No statistical significance of miR-9, miR-192a, miR-92a, and miR-451
was found to be associated with LGG.

The results here, together with other recent lines of evidence, indicate that miR-128 is an extremely
attractive target for therapy in glioma patients with seizure 6).
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