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A B S T R A C T

Parkinson's disease is normally accompanied by excessive inflammation. Myocardial infraction associated
transcript 2 (Mirt2) has an activity to relieve inflammation in numerous cell types. Here, we aimed to investigate
whether Mirt2 could elevate the resistance of SH-Sy5y cells to inflammation. Tumor necrosis factor alpha (TNF-
α) was used to induce inflammation in SH-Sy5y cells. Mirt2 overexpressed or silenced cells were established.
MicroRNA-101 (miR-101) mimic was used to up-regulate miR-101. Viable and apoptotic cells as well as reactive
oxidative species (ROS) were detected after staining. Proteins associated with apoptosis, interleukin (IL) and
signaling regulators were evaluated by Western blot. IL secretion was assessed by ELISA. Mirt2 and miR-101
were determined by qRT-PCR. We discovered that TNF-α weakened viability of SH-Sy5y cells and resulted in
sensitivity to apoptosis with cleavage of PARP and caspase-3. Expression and secretion of IL-6 as well as gen-
eration of ROS were facilitated by TNF-α. However, Mirt2 overexpression moderated TNF-α-caused apoptosis
associated with inflammation and oxidative stress. Mirt2 suppressed TNF-α-induced accumulation of miR-101,
and based on this Mirt2 exhibited anti-inflammatory roles. Additionally, TNF-α-triggered phosphorylation of
regulators was blocked by Mirt2 while restored by miR-101 mimic. In short Mirt2 overexpression exhibited anti-
inflammatory properties through miR-101 suppression. Through down-regulating miR-101, Mirt2 blocked TNF-
α-triggered NF-κB/p38MAPK pathway.

1. Introduction

Parkinson's disease (PD) is a neurodegenerative disease with a
predicted prevalence of 1.5 to 8.7 per 100,000 annually in China [1].
Although noteworthy advances have been achieved in understanding
etiology and discovering efficient therapeutic options [2], there is no
available therapies to entirely halt exacerbation of this disease [3]. It
has been known that neuro-inflammation is a major source of oxidative
stress which severely contributes to dopaminergic neurotoxicity and
neurons loss [4,5]. Based on the pathogenesis and progression of PD,
studies have been conducted to attenuate neuro-inflammation as well as
excessive oxidative stress [6,7]. Particularly, microRNA (miRNA)-based
molecular target therapies have been studied to stimulate the genera-
tion of neurons [8]. Blocking neurons loss might provide an opportunity
to relieve PD [9].

In the last few years, transcriptome analysis has revealed that
multiple long non-coding RNA (lncRNA) genes encompass transcrip-
tional units in proximity to PD-associated protein-coding genes, which

suggests that lncRNA can serve as targets for PD treatment [10]. Re-
cently, lncRNA myocardial infraction associated transcript 2 (Mirt2)
has been identified as a negative feedback mediator in response to
excessive inflammation, indicating a potency of Mirt2 to be applied as a
repressor of over-inflammation [11]. Of importance, a novel molecular
mechanism has been confirmed that Mirt2 can sponge miRNA and then
indirectly modulate protein expression in non-alcoholic fatty liver dis-
ease [12]. However, no studies have addressed the potential involve-
ment of Mirt2 in inflammation of PD, not to mention the mechanism in
relevance with miRNAs.

Recent studies have discussed the dysregulation of miRNAs might
play key roles in the pathogenesis of PD as well as serve as PD bio-
markers, implying their potent application as innovative targets in PD
therapy [13]. Mechanically, emerging data confirmed that post-tran-
scriptional modulation by miRNAs is implicated in inflammation re-
action of PD [14]. Specifically, microRNA-101 (miR-101) possesses a
potential to mitigate the pathological process of another neurodegen-
erative disorder disease Alzheimer's disease (AD) [15,16]. We

https://doi.org/10.1016/j.intimp.2019.105878
Received 1 July 2019; Received in revised form 3 September 2019; Accepted 3 September 2019

⁎ Corresponding author at: Department of Orthopaedics, The Second Hospital of Jilin University, No. 218 Ziqiang Street, Changchun 130000, Jilin, China.
E-mail address: zhong30zz@163.com (Z. Zhong).

International Immunopharmacology 76 (2019) 105878

Available online 09 September 2019
1567-5769/ © 2019 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/15675769
https://www.elsevier.com/locate/intimp
https://doi.org/10.1016/j.intimp.2019.105878
https://doi.org/10.1016/j.intimp.2019.105878
mailto:zhong30zz@163.com
https://doi.org/10.1016/j.intimp.2019.105878
http://crossmark.crossref.org/dialog/?doi=10.1016/j.intimp.2019.105878&domain=pdf


conjectured that miR-101 might be relevant to the process of PD in a
neuro-inflammation-associated mechanism. Besides, lncRNAs-modu-
lated dysregulation of miRNAs have been considered as a pathogenic
factor in PD [17,18]. As a consequence, it is imperative to evaluate
whether miR-101 could be a downstream responder of Mirt2 in answer
to neuro-inflammation.

Herein, our studies verified Mirt2 blocked inflammation-associated
apoptosis and identified miR-101 as a medium responder of Mirt2 in
answer to inflammation. Our study may help to acknowledge miR-101-
associated molecular effects that Mirt2 can exhibit on the PD.

2. Materials and methods

2.1. Cell culture and stimulation

Human neuroblastoma SH-Sy5y cells were purchased from
Addexbio (San Diego, CA, USA). According to the information from the
supplier, SH-Sy5y cells were derived from metastatic bone marrow. SH-
Sy5y cells were cultured in a mixture (1:1) of Dulbecco's modified Eagle
medium and Ham's F12 medium (Gibco, Gaithersburg, MD, USA) with
the addition of fetal bovine serum (FBS, 15%, Gibco), penicillin/
streptomycin (1000 IU/mL), and gentamicin (50 μg/mL) (Sigma-
Aldrich, St. Louis, MO, USA). The cells were cultivated in an atmo-
sphere containing 95% air and 5% CO2 at 37 °C. SH-Sy5y cells were
exposed to 20 ng/mL tumor necrosis factor alpha (TNF-α) (Peprotech,
Rochy Hill, NJ, USA) for 24 h.

2.2. Cell viability assay

The viability of SH-Sy5y cells was determined by cell counting kit-8
(CCK-8) assay kit (APExBIO, Houston, TX, USA) containing WST-8 [2-
(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-
tetrazolium, monosodium salt] which produces a water-soluble for-
mazan dye upon reduction in the presence of an electron mediator. The
cells were inoculated in a 96-well plate and stimulated with TNF-α.
Then, 10 μL of CCK-8 solution was added into the well, and the plate
was cultured for 1 h. At last, the absorbance was read at 450 nm using
plate reader (Molecular devices, San Jose, CA, USA). The viability was
expressed as the percentage of the control.

2.3. Measurement of reactive oxygen species (ROS)

SH-Sy5y cells were grown in 96-well plates and cultured for 24 h.
Next, the cells were treated with 20 ng/mL TNF-α for 24 h. The gen-
eration of ROS was evaluated using 2,7-dichlorofluorescein diacetate
(DCFH-DA), a redox-sensitive dye purchased from Beyotime, Nanjing,
China. After cultivation, the cells were washed in phosphate buffered
saline (PBS) (Sigma-Aldrich) twice and were stained by 20 μmol/L
DCFH-DA for 30min. Subsequently, the cells were digested using
trypsin after washed in PBS. The supernatants were removed after
centrifugation, and the precipitate was re-suspended in 500 μL PBS.
Then, a flow cytometer (Beckman Coulter, IN, USA) with an excitation
wavelength of 488 nm and an emission wavelength of 521 nm was used
to measure the fluorescent intensities.

2.4. Apoptosis assay

SH-Sy5y cells were grown and were exposed to TNF-α. The cells
were washed in cold PBS twice and collected by centrifugation. Next,
5× 105 cells were re-suspended in 500 μL 1× binding buffer, and in-
cubated with 5 μL Annexin V-FITC and 5 μL propidium iodide (Abcam,
Cambridge, UK) in the dark for 5min at room temperature. Finally,
Annexin V-FITC binding was detected by the flow cytometry with an
excitation wavelength of 488 nm and an emission wavelength of
530 nm. The apoptotic cells (Annexin V-FITC+/PI- and Annexin V-
FITC+/PI+) were differentiated from necrotic cells (Annexin V-FITC-/

PI+) or viable cells (Annexin V-FITC-/PI-). Annexin V-FITC positive
cells were counted.

2.5. Western blotting

For protein analysis, Western blotting was used. In short, the cells
were collected after TNF-α stimulation for disintegration in lysis buffer
(20Mm Tris, 150mM NaCl, 1% Triton X-100) (Beyotime) and protease
inhibitors (Thermo Scientific, Waltham, MA, USA). The content of
protein extract was determined using BCA protein assay kit (Pierce,
Appleton, WI, USA). The protein was separated by 12% sodium dodecyl
sulfate polyacrylamide gel electrophoresis with β-actin as a loading
buffer, and transferred onto a nitrocellulose membrane (Millipore,
Bedford, MA, USA). The membrane was blocked in 5% bovine serum
albumin (BSA) (Thermo Scientific) for 1 h at room temperature and
continually probed using primary antibodies (diluted at 1:1000) against
poly(ADP-ribose) polymerase (PARP) (Cat. No. 3002-30T; BioVision,
Milpitas, CA, USA), caspase-3 (AHP2717; Bio-Rad, Hercules, California,
USA), cleaved caspase-3 (AHP2286; Bio-Rad), interleukin (IL)-6
(701028; Thermo Scientific), IL-8 (710256; Thermo Scientific), β-actin
(bs-50545R; Bioss, Woburn, MA, USA), p65 subunit of transcription
factor NF-kappa B (NF-κB p65) (orb225487; Biorbyt, Cambridge,
Cambridgeshire, UK), NF-κB p65 (pSer529) (orb14916; Biorbyt), in-
hibitor of nuclear factor kappa-B alpha (IκBα) (IP1861; ECM
Biosciences, Versailles, Kentucky, USA), IκBα (pTyr305) (IP1041; ECM
Biosciences), p38 mitogen-activated protein kinases (p38MAPK)
(orb14630; Biorbyt), p38MAPK (pTyr182) (orb14942; Biorbyt) over-
night at 4 °C. After washed using PBS supplemented with 0.05% Tween
three times, the membrane was detected using horseradish peroxidase-
tagged goat anti-rabbit antibody (ab97057; Abcam) (diluted at 1:5000).
After washed, the interest proteins were visualized using the enhanced
chemiluminescent kit (Bio-Rad). ChemiDoc XRS system (Bio-Rad) was
applied to quantify the protein signaling intensity.

2.6. Transfection

The human Mirt2 transcript variant cDNA was amplified by PCR
and was ligated into pcDNA™3.1/V5-His-TOPO (pcDNA3.1)
(Invitrogen, Carlsbad, CA, USA) (pcMirt2). Then plasmids were trans-
duced into SH-Sy5y cells using lipofectamine 3000 transfection reagent
(Invitrogen). The HOTAIR stable transduced cells were selected in G418
(Invitrogen). Mirt2 short hairpin RNA (shMirt2) and its negative control
(shNC) were synthesized by GenePharma (Shanghai, China). These
shRNAs were transduced into SH-Sy5y cells according to the supplier's
protocol. miR-101 mimic and its scramble negative miR-101 control
(NC mimic), synthesized by GenePharma, were introduced into the cells
using lipofectamine. Mirt2 and miR-101 were detected using qRT-PCR
assay.

2.7. qRT-PCR assay

Total RNA was isolated from cells using TRIzol reagent (QIAGEN,
Hilden, Germany). RNA was reversely transcribed to cDNA using RNA
PCR kit (Takara Bio, Otsu, Japan). PCR was performed on 7900 HT
sequence detection system (Applied Biosystems, Foster City, CA, USA)
with reference to the manufacturer's instruction. The expression of
Mirt2 was normalized to GAPDH using 2-△△Ct formula, and miR-101
was normalized to U6. The PCR primer was listed as following, Mirt2
forward primer 5′-TCAACACTTTCCATAGGT-3′ and reverse primer
5′-ATTGTGAGGTCCAGATAG-3′; miR-101 forward primer 5′-GCTGTC
AACGATACGCTA-3′ and reverse primer 5’-CAGTACTGTG ATAACT
GAA-3′; U6 forward primer 5′-GTCGGAGTCAACGGATT-3′ and reverse
primer 5′-AAGCTTCCCGTTCTCAG-3′.
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2.8. Enzyme-linked immuno sorbent assay (ELISA)

After co-incubation with TNF-α, the cell supernatants were col-
lected. The concentration of IL-6 and IL-8 was examined using human
IL-6 ELISA kit (Abcam) and human IL-8 quantikine ELISA kit (R&D
Systems, Abingdon, UK).

2.9. Data analysis

Data analysis was conducted with GraphPad Prism 6.0 software
(GraphPad, San Diego, CA, USA). Student's t-test was used to compare
the difference between two groups. One way analysis of variance fol-
lowed by Bonferroni's post-test was performed to compare the differ-
ence among all groups. Data were expressed as the mean ± standard
deviation. The P-values< 0.05 were considered to indicate a statistical
significance. The differences were accepted when P was<0.05.

3. Results

3.1. Apoptosis process was triggered by TNF-α in neuroblastoma cells

To examine the function of Mirt2 in over-inflammation, we firstly
induced the inflammation overreaction using TNF-α. TNF-α (20 ng/mL,
24 h) caused evident decrease in viable activity (P < 0.01) and in-
crease in apoptosis (P < 0.001) (Fig. 1A–B). Meanwhile, high levels of
PARP and caspase-3 at cleaved forms were detected in TNF-α-treated
SH-Sy5y cells (both P < 0.001) (Fig. 1C). Next, the exposure to TNF-α
contributed to notable secretion of IL-6 and IL-8 (both P < 0.001)
(Fig. 1D), as well as abundance in SH-Sy5y cells (Fig. 1E). This over-
inflammation was accompanied by oxidative stress since TNF-α ele-
vated the cellular generation of ROS (P < 0.001) (Fig. 1F). These re-
sults showed that TNF-α facilitated apoptosis process associated with
over-inflammation and oxidative stress.

3.2. Mirt2 overexpression conferred a protective role against TNF-α-induced
apoptosis

Next, Mirt2 was exogenously elevated (P < 0.001) or repressed
(P < 0.01) in SH-Sy5y cells by transduction (Fig. 2A). The transduced
cells were then treated by TNF-α (20 ng/mL, 24 h). We found that
number of viable cells increased apparently (P < 0.05) in Mirt2 up-
regulated groups. Inversely, Mirt2 silence resulted in a decrease in
viability of SH-Sy5y cells (P < 0.05) (Fig. 2B). In addition, Mirt2-
overexpressed SH-Sy5y cells exhibited an obvious resistance to TNF-α-
caused apoptosis (P < 0.05) while Mirt2-silenced cells were sensitive
to it (P < 0.05) (Fig. 2C). To further investigate the role of Mirt2 in
apoptosis, we performed Western blot assay to detect PARP and cas-
pase-3. The results showed that Mirt2 overexpression suppressed the
production of cleaved forms induced by TNF-α while Mirt2 silence
aggravated the cleavage process of PARP and caspase-3 (both
P < 0.01) (Fig. 2D). Besides, we found TNF-α induced secretion and
abundance of IL-6 and IL-8 were controlled by Mirt2 up-regulation
while impeded by Mirt2 knockdown (P < 0.05 or P < 0.01)
(Fig. 2E–F). Consistently, the generation of ROS was blocked by Mirt2
overexpression while exacerbated by its silence (P < 0.05 or
P < 0.01) (Fig. 2G). Thus, the apoptosis of neuroblastoma cells in-
duced by TNF-α could be retarded by artificially up-regulating Mirt2.

3.3. miR-101 was implicated in the anti-apoptotic property of Mirt2 in TNF-
α-treated neuroblastoma cells

Next, we assessed miR-101 in transduced cells after TNF-α treat-
ment. We found TNF-α significantly promoted the accumulation of
miR-101 in SH-Sy5y cells (P < 0.01). However, the up-regulation of
Mirt2 contributed to the suppression of miR-101 after TNF-α treatment
(P < 0.05). By contrast, Mirt2 silence caused the abundance of miR-

101 in TNF-α-administrated cells (P < 0.05) (Fig. 3A). Consequently,
Mirt2-mediated resistance to apoptosis might be regulated by the down-
regulation of miR-101. With this in mind, we up-regulated miR-101 in
SH-Sy5y cells (P < 0.001) (Fig. 3B). As predicted, simultaneous over-
expression of Mirt2 and miR-101 abrogated the ability of Mirt2 to
maintain viability (P < 0.05) (Fig. 3C). Additionally, miR-101 over-
expression motivated SH-Sy5y cells to be sensitive to TNF-α-triggered
apoptosis (P < 0.05) (Fig. 3D). Meanwhile, we found this process was
accompanied by the cleavage of PARP and caspase-3 (both P < 0.01)
(Fig. 3E). Moreover, miR-101 mimic stimulated neuroblastoma cells to
generate and secrete IL-6 and IL-8 to negated the protective role of
Mirt2 against TNF-α (both P < 0.05) (Fig. 3F–G). As for the production
of ROS, miR-101 overexpression restored the high level of ROS induced
by TNF-α (P < 0.01) (Fig. 3H). Together, miR-101 functioned as a
medium responder to TNF-α-induced apoptosis, and through repressing
miR-101 Mirt2 exerted a protective effect.

3.4. Mirt2 lead to bluntness of NF-κB/p38MAPK pathway through
repressing miR-101 in response to TNF-α

Since Mirt2 conferred an inhibitory role in inflammation, we ana-
lyzed the alteration of associated cascades in SH-Sy5y cells. Firstly,
TNF-α visibly induced the phosphorylation of NF-κB p65, IκBα and
p38MAPK (P < 0.001). However, the phosphorylated ratio of NF-κB
p65, IκBα and p38MAPK was reduced in Mirt2-overexpressed SH-Sy5y
cells after TNF-α administration (P < 0.05 or P < 0.01).
Coinstantaneous transduction of Mirt2 and miR-101 precluded Mirt2-
caused blockade of phosphorylation in TNF-α-treated SH-Sy5y cells
(Fig. 4). These findings showed that Mirt2-meditated suppression of
miR-101 functioned in the blockage of NF-κB/p38MAPK which was
activated by TNF-α.

4. Discussion

Mirt2 exhibits an effective anti-inflammatory capacity and balances
macrophage polarization in response to excessive inflammation [11].
Currently, we investigated the anti-inflammatory role of Mirt2 in re-
sponse to TNF-α administration in neuroblastoma cells. Our data con-
firmed that Mirt2 prevented SH-Sy5y cells from TNF-α-triggered
apoptosis associated with inflammation and oxidative stress. The un-
derlying mechanism might be associated with Mirt2-mediated repres-
sion of miR-101.

The neuropathology of PD has been confirmed to be largely asso-
ciated with severe inflammation which is permanently present in PD
brains [19]. Neuro-inflammation results in generation and release of
reactive species and induces excessive oxidative stress which is a fun-
damental process in neurons destruction [20]. Hence, relieving over-
inflammation will be useful in better management of PD. Given human
origin, easiness of culture and catecholaminergic features, SH-Sy5y
cells has been widely applied as a cell model for PD study [21]. Cor-
respondingly, SH-Sy5y cells were stimulated by TNF-α to exhibit over-
inflammation and oxidation in our study. Besides, we detected the ac-
tivation of PARP and caspase-3 induced by TNF-α. PARP catalyzes the
synthesis of PARP implicated in parthanatos which also happens in
neuro-degeneration diseases [22]. Strikingly, excluding executioner
property of apoptosis, caspase-3 activation has been uncovered to
mediate apoptosis of microglia whose activation triggers pro-in-
flammatory reaction in PD [23]. Consequently, excessive inflammation
triggered the apoptosis process in neuroblastoma cells.

Controlling neuro-inflammation is considered to be of therapeutic
benefit for management and treatment of PD [24]. Since lncRNAs
regulate the transcription of genes associated with inflammation, some
lncRNAs might be able to function as inflammation repressors [25,26].
Mirt2 was initially detected in heart after myocardial infarction [27].
The anti-inflammatory capacity of Mirt2 was then demonstrated in
several cell types, for instance, tracheal epithelial cells, hepatocytes,
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adipocytes, cardiomyocytes and cardiac fibroblasts by Du et al. [11]. To
relieve or block neuro-inflammation of PD, we firstly transduced Mirt2
into SH-Sy5y cells. Surprisingly, Mirt2 also suggested notable anti-in-
flammatory roles in neuroblastoma SH-Sy5y cells. Not only did Mirt2
repress synthesis of cytokines and ROS, but also apoptosis process.
Therefore, Mirt2 up-regulation might be a promising tool for PD

treatment.
miR-101 has been detected in multiple human tissues, and it is

highly expressed in brain [28]. Besides, miR-101 was reported as a high
up-regulated gene in Huntington's disease, a neurodegenerative dis-
order [29]. In another neurodegenerative disease AD, studies showed
that miR-101 post-transcriptionally regulates the expression amyloid-β

Fig. 1. Tumor necrosis factor alpha (TNF-α) triggered inflammatory apoptosis in SH-Sy5y cells. SH-Sy5y cells were treated with TNF-α (20 ng/mL) for 24 h. A. The
tetrazolium salt was reduced into formazan orange dye in viable cells and detected by microplate reader at 450 nm. B. Phosphatidylserine from apoptotic cells was
affiliated by fluorescent-conjugated Annexin V and was observed by flow cytometer. C. Lyses from cells were probed with antibodies to the pro or cleaved forms of
PARP and caspase (cas)-3. Band intensity was quantified using densitometric analysis and was normalized to β-actin. D. The content of IL-6 and IL-8 in cell
supernatant was examined by ELISA. E. Lyses from cells were probed with antibodies to IL-6 and IL-8 with β-actin as a loading control. F. 2,7-dichlorofluorescein
diacetate (DCFH-DA) was oxidized by reactive oxygen species (ROS) into bright orange fluorescence which was detected by flow cytometer. Data represented the
group mean ± standard deviation. n=3. ** (P < 0.01) and *** (P < 0.001) indicated the significant differences.
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precursor protein, a component of insoluble amyloid plaques detected
in AD brains via a specific site targeting [15,16]. Here, TNF-α treatment
resulted in the abundance of miR-101, suggesting that miR-101 accu-
mulation might be attributable to over-inflammation in SH-Sy5y cells.
Additionally, simultaneous overexpression of Mirt2 and miR-101 halted
the protective impact of Mirt2 against TNF-α-triggered inflammation.
Consequently, Mirt2 overexpression-mediated miR-101 down-regula-
tion was a possible causative factor of the anti-inflammatory capacity.

Our study also dissected the alteration in inflammation-associated
signaling transduction cascades. In response to various stimuli, such as
inflammation and oxidative stress, NF-κB [30] and p38MAPK [31]
normally participate in PD, suggesting that cascades can be used as a
therapeutic target. Studies found MAPK and NF-κB signaling pathways

play vital role in mediating the expression of pro-inflammatory cyto-
kine production in through toll-like receptor under LPS-stimulated
condition [32,33]. In this context, Mirt2 overexpression impeded
phosphorylation process of p65, IκBα and p38MAPK initiated by TNF-
α. Similarly, in response to LPS-caused inflammation, Mirt2 restricts
MAPK and NF-κB through blocking oligomerization and ubiquitination
of TNF receptor-associated factor 6 [11]. However, another anti-in-
flammatory mechanism associated with miR-101 was proposed in our
study. We found miR-101 mimic negated Mirt2-elicited blockage of
MAPK and NF-κB which are activated in answer to excessive in-
flammation. Previous studies have presented the possible mechanisms
that miR-101 is implicated in the modulation of NF-κB-mediated anti-
apoptotic genes [34] and regulates MAPK phosphatase 1 [35].

Fig. 2. Myocardial infraction associated transcript 2 (Mirt2) overexpression relieved tumor necrosis factor alpha (TNF-α) induced apoptosis. Mirt2 was artificially
overexpressed or silenced in SH-Sy5y cells. A. Mirt2 was detected by qRT-PCR and was normalized to GAPDH. The transduced cells were treated by TNF-α. B. The
tetrazolium salt was reduced into formazan orange dye in viable cells which can be determined by microplate reader at 450 nm. C. Fluorescent-conjugated Annexin V
was affiliated with phosphatidylserine from apoptotic cells and then was observed by flow cytometer. D. The pro or cleaved forms of PARP and caspase (cas)-3 were
probed by primary antibodies. Band intensity was quantified using densitometric analysis with β-actin as an internal control. E. IL-6 and IL-8 in cell supernatant was
quantified by ELISA. F. IL-6 and IL-8 was probed by antibodies with β-actin as a loading reference. G. Flow cytometer was used to detect bright orange fluorescence
which was produced by 2,7-dichlorofluorescein diacetate (DCFH-DA) upon oxidation by reactive oxygen species (ROS). Data represented the group mean ±
standard deviation. n=3. * (P < 0.05), ** (P < 0.01), and *** (P < 0.001) indicated the significant differences.
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5. Conclusion

In summary, Mirt2 overexpression conferred an elevated resistant
activity to neuroblastoma SH-Sy5y cells in response to TNF-α-elicited
inflammation and oxidative stress. Mirt2-repressive miR-101 might be a
functional link during this process. Inhibition of miR-101 by Mirt2 re-
sulted in the blockage of MAPK and NF-κB cascades which might be a
significant implication in PD treatment.
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