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LncRNA SNHG16 promotes Schwann cell proliferation and
migration to repair sciatic nerve injury
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Background: To investigate the expression of long non-coding RNA (IncRNA) Snorna hostgenel6
(SNHGI6) in sciatic nerve injury tissues and cells. The molecular mechanism of SNHG16 regulating signal
activator of transcription 3 (STAT3) expression through “sponge” adsorption of miR-93-5p was also studied.
Methods: A rat model of sciatic nerve injury was established, and primary Schwann cells (SCs) were extracted.
The expression of SNHG16 in animal tissues with sciatic nerve injury and SCs treated with ischemia and
hypoxia was detected by qPCR, and CCK-8 assay, cell scratch assay, and Transwell chamber assay were used to
detect cell proliferation, migration, and invasion. The targeted binding of SNHG16 to miR-93-5p was verified
by double luciferase reporter gene assay and miRNA immunoprecipitation assay. MiR-93-5p mimic, SNHG16
overexpression vector, and sh-STAT3 plasmid were transfected into cells, respectively, and the mRNA
expressions of SNHG16, miR-93-5p, and STAT? in the cells were detected by qPCR.

Results: The expression of IncRNA SNHG16 was decreased after sciatic nerve injury, while overexpression
of SNHG16 promoted the proliferation, migration, and invasion of SCs. The results of dual luciferase reporter
gene assay and miRINA immunoprecipitation reaction showed miR-93-5p interacted with SNHG16, and the
overexpression of miR-93-5p reversed the promoting effects of SNHG16 on the proliferation and invasion
of SCs. At the same time, the knockdown of STAT3, which is the target gene of miR-93-5p, reversed the
proliferation and invasion promotion effect of SNHG16 on SCs. SNHGI6 affected the expression of its
downstream target gene STAT3 by adsorbing miR-93-5p via endogenous competitive sponge.

Conclusions: SNHGI16 can regulate STAT3 expression by sponge adsorption of miR-93-5p in SCs, and
SNHG16 and miR-93-5p can be used as potential targets for the diagnosis and treatment of sciatic nerve injury.
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Introduction has been found to be regulated by many molecules and

Peripheral nerve injury is common (1), and its repair and cells. After injury, Schwann cells (SCs) divide, proliferate,

regeneration is a physiological process involving multiple and secrete a variety of neurotrophic factors providing a
factors (2). Increasing attention is being paid to nerve injury microenvironment suitable for repair and regeneration (4,5).

and repair, especially its molecular mechanism (3), which With a length of more than 200 nucleotides (6), long
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non-coding RNAs (IncRNAs) the largest class of non-
coding RNAs, and compared with mRNA encoding protein,
have stronger tissue and cell expression specificity (7).
Recent studies have found many IncRNAs are differentially
expressed after peripheral nerve injury and play an
important role in peripheral nerve regeneration (8-10).
LncRNA UC.217 was down-regulated in dorsal root
ganglion neurons after sciatic nerve injury, while its
elimination significantly promoted the growth of cultured
dorsal root ganglion neurons (11). The down-regulation
of IncRNA BC089918 also promoted neurite growth in
dorsal root ganglia, and the co-expression network showed
that its potential targets included FAM57B, KCNSI,
and CACNG2. Among these three targets, KCNS1 was
expressed in sensory neurons, and its protein level was
significantly down-regulated after sciatic nerve injury,
affecting neuronal excitability (12). Snorna hostgenel6
(SNHG16) is a IncRNA located on human chromosome
17 17q25.1 (13,14). Existing studies have reported that
SNHG16 expression is up-regulated in patients with
neuroblastoma (15), and its expression is correlated with
bladder cancer invasion (16), with cell proliferation and
apoptosis in colon cancer (17). However, the role of
SNHGI6 in sciatic nerve injury has not been reported.

The purpose of this study was to determine whether
SNHGI6 could be used as a gene to promote nerve repair
by examining the effects of its overexpression on the
proliferation, migration, and invasion of SCs during sciatic
nerve injury. Further analysis of the molecular mechanism
was also undertaken to confirm whether SNHG16 could
up-regulate signal activator of transcription 3 (STAT3)
expression through endogenous competitive sponge
adsorption of miR-93-5p.

We present the following article in accordance with the
ARRIVE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-3971).

Methods
Sciatic nerve injury model

Forty healthy adult SPF SD rats were purchased from the
Beijing Vital River Laboratory Animal Technology Co.,
Ltd. and randomly divided into 0, 1, 4, and 7 d groups, 5
in each group. To establish a sciatic nerve injury model,
rats were anesthetized by intraperitoneal injection of
2% pentobarbital (40 mg/kg), and after prone fixation,
a longitudinal incision (about 1.5 cm) was made in the
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posterior femoral section of the left lower limb under
aseptic conditions. The left sciatic nerve was exposed, then
cut laterally 8 mm from the lower margin of the piriformis
muscle. The epineurium was then sutured with a “10-0”
micro-noninvasive suture in accordance with the vascular
direction on the epineurium surface, and the incision
closed layer by layer with thicker sutures. Cage feeding
after operation to promote animal activities and prevent
plantar ulcers was implemented. The rats were killed by
decapitation. The corresponding author was aware of the
group allocation at the different stages of the experiment
(during the allocation, the conduct of the experiment, the
outcome assessment, and the data analysis). Experiments
were performed under a project license (No.: 2020-012)
granted by ethics board of the Second Affiliated Hospital of
Soochow University, in compliance with USA Institute for
Laboratory Animal Research (ILAR) Guide for the care and
use of animals. A protocol was prepared before the study
without registration.

Isolation and culture of Schwann cell

Five rats were sacrificed after cervical dislocation and about
1.5 cm of bilateral sciatic nerve was taken for SC culture by
the enzyme digestion method (18). The general procedure
was as follows: the epineurium was carefully peeled off
under dissection microscope and the nerve was cut into
pieces with a volume of about 1 mm’. Type II collagenase
was added at a concentration of 0.1% and the volume
was about 20 times that of nerve tissue. After fully mixed
digestion in a carbon dioxide incubator for 35-45 min
and there was no obvious tissue mass, the supernatant was
discarded after centrifugation at 1,000 r/min for 5 min.
DMEM/F12 medium containing 10% fetal bovine serum
was added to resuspend the cells, which were then gently
beaten until thoroughly mixed. Cells were inoculated in a
25 cm’ cell culture flask coated with laminin and the density
was (3.1£0.17)x10’ cells/mL. SCs were purified by low
concentration collagenase differential digestion (19).

Cell transfection

Transfection was performed using Lipofectamine 2000
Liposome Transfection according to the manufacturer’s
instructions. 0.5 pg transgenic plasmid was mixed with
50 pL incomplete medium DMEM (Liquid A), and 1 pL.
Lipofectamine 2000 was mixed with 50pL incomplete
medium DMEM (Liquid B). Liquid A and liquid B were
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then mixed and incubated at room temperature for 20 min
to form a liposome complex, to which 0.8 mL incomplete
medium DMEM was added before being placed on cell
culture plates. These were then incubated at 37 °C in an
incubator containing 5% CO, for 6h, and the complete
DMEM was replaced and cultured for 48 hours. Each group
had five duplicate holes.

QRT-PCR

Total RNA was extracted by the Trizol method (Sigma
Corporation, USA) and ¢cDNA was obtained by reverse
transcription. The reaction conditions were 37 °C for
15 min and 85 °C for 15 s. The reaction system consisted
of a 2 pLL 5x reaction mixture with 1 pL. RNA and 7 pL
H,O. The primer sequence was as follows: SNHG16
upstream 5'-CCGGTTTTCCAGTTCTTGCA-3', and
downstream 5'-GCCTCACAGGGAAACTTCATG-3".
The internal reference of GAPDH was upstream
5'-CaAGGTCATCCATGACAACTTTG-3" and
downstream 5'-GTCCACCACCCT-GTTGCTGTAG-3".
PCR was performed using cDNA as the template. The
reaction system consisted of 10 pL SYBR, 1 pLL cDNA,
1 pL primer, and 7 pL H,O, and the reaction conditions
were 95 °C for 10 min, 95 °C for 30 s, 60 °C for 15 s,
72 °C for 20 s (40 cycles), and 72 °C for 10 min. The relative
expression level was calculated by the 27°°“" method.

Fluorescence in situ bybridization

SCs fixed with paraformaldehyde were treated with
0.1%Triton-X 100 for 5 min to improve the permeability
of the probe, then fixed with 4% paraformaldehyde for
15 min and rinsed with PBSM (0.01M PBS containing
5 mM MgCl,). 50% formamide/2x SSC was used for
equilibrium at room temperature for 10 min. A 100 pL
fluorescent probe solution (concentration 2.5 pmol/L)
was then added, and the reaction was carried out at 50%
formamide/2x SSC 37 °C for 3 h, then flushed with PBSM.
Glycerin was sealed after dehydration with gradient alcohol,
then a fluorescence microscope was used for observation.

CCK-8§

U251 cells in logarithmic growth phase were seeded into
96-well plates at a density of 1x10* cells/well, 100 pL
per well. After cells adhered to the wall, 10 pL. CCK-8
solutions were added for 72 h. The optical density (OD)
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was measured by a microplate analyzer to reflect the
proliferation ability of cells.

EdU experiment

4x10° cells per well were seeded into 96-well plates and
cultured 48 h after transfection. The EdU solution was
diluted with cell medium at a ratio of 1,000:1, and after
culture for 4 h, the cells were washed twice with PBS.
Samples were fixed with 4% methanol and stained with
Apollo for 5 min each time and DAPI was used to dye
the nucleus. Multi-field photos were taken under the
microscope for counting.

Transwell experiment

The upper chamber of the Transwell plate was first coated
with matrix adhesive, and the logarithmic growth phase
cells of each group were then seeded into the 24-well plates
of the Transwell compartment. Cells were added into the
upper chamber at a density of 2x10° cells/mL (100 pL per
well), and a medium containing fetal bovine serum
(250 pL/well) was added to the lower chamber. After 48 h
of culture, the compartment was removed and the cells in
the suprapore compartment were swabbed with a cotton
swab. The upper and lower sides of the chamber were
flushed twice with phosphate buffer and cells attached to
the microporous membrane of the inferior compartment
were then fixed with paraformaldehyde. Cells were then
stained with crystal violet for 15 min, and after drying, were
observed under microscope (400x) with five fields of vision
used for counting.

Scratch test

SCs were collected after transfection, digested with
trypsin solution for 1 min, then centrifugal resuspended
and inoculated into 6-well plates at a concentration of
2x10° cells/mL. After the cells were fully integrated and
lined the bottom of the culture plate, they were scratched
with the 100 pL tip of the spear. The culture was continued
for 48 hours, and a microscope used to take photos which
allowed cell mobility to be calculated.

Double luciferase reporter gene assay

Bioinformatics software TargetScan was used to predict the
binding sites of miR-93-5p and IncRNA SNHG16 3'UTR,
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Figure 1 Expression of IncRNA SNHG16 was decreased after sciatic nerve injury. (A) The expression of SNHG16 was detected by qRT-

PCR at 0, 1, 4, and 7 days after sciatic nerve injury, n=10. (B) The expression level of SNHG16 in Schwann cells after OGD treatment was
detected by qRT-PCR. (C) The cell sublocalization of SNHG16 was detected by fluorescence in situ hybridization. **, P<0.01. IncRNA

SNHGI16, long non-coding RNA Snorna hostgenel6.

and the gene fragment of the binding site was amplified by
qRT-PCR. The segment was inserted into the luciferase
reporter gene vector (pmirglo-REPORT, pMIR-report)
and SNHG16 wild plasmid constructed. The SNHG16
mutant plasmid was then constructed by a gene site image
technique. According to the instructions of Lipofectamine
3000, the wild plasmid, the mutant plasmid, and the internal
luciferase plasmid PRL-thymidine kinase (TK) were co-
transfected into the cells, and after incubation for 48h, the
luciferase activity was detected by the luciferase activity
kit. Relative luciferase activity was expressed by the ratio of
luciferase activity of firefly to luciferase activity of Renilla
Luciferase.

RNA pull down experiment

Biotin-labeled miR-93-5p was transfected into the cells
after their density was more than 80%. After 36 h of
culture, the medium was discarded, the cells were washed
twice with PBS, and RNA pull down lysis reagent was added
before collection. 50 pL of pyrolysis solution was absorbed
for input detection, while M280 streptomycin beads
were coated with yeast tRNA 60 min in advance. M280
streptomycin magnetic beads were added to the sample
solution before incubation at 4 °C for 3 h. The supernatant
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was then discarded, and the cracking solution was added
and washed twice. The sample was then washed with low
salt solution and high salt solution twice, respectively,
before the supernatant was removed and Trizol added. RNA
was extracted and qRT-PCR was performed to verify the
content of target genes captured by the miR-93-5p probe.

Statistical analysis

SPSS18.0 software was used for data statistical analysis.
Measurement data were expressed as mean = standard
deviation and the #-test was used for comparison between
the two groups. One-way analysis of variance was used for
comparison between groups and P<0.05 or P<0.01 indicated
a statistically significant difference.

Results

Expression of IncRNA SNHG16 decreased after sciatic
nerve injury.

To investigate the role of SNHG16 in sciatic nerve injury,
we constructed nerve injury models iz vivo and in vitro.
The expression of SNHG16 was detected by qRT-PCR at 0,
1, 4, and 7 days after injury (n=10), and the results showed
that the expression of SNHG16 decreased gradually with
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the extension of time (Figure 14). In addition, qRT-PCR
was used to detect the expression of SNHGI16 in primary
cultured SCs after OGD treatment. The cells were hypoxic
under the condition of low oxygen and high nitrogen in
a three-gas incubator, and a medium with low sugar and
no serum was used. The experimental results showed
that compared with the control group, the expression of
SNHG16 in SCs treated with OGD was decreased, with
statistical significance (Figure 1B). Subsequently, the cell
sublocalization of SNHG16 was detected by fluorescence
in situ hybridization (FISH) and the localization of
the SNHG16 fluorescent probe in cells was captured
by fluorescence microscopy. The results of the FISH
experiment showed that SNHG16 was localized in the
cytoplasm (Figure 1C).

Overexpression of SNHG16 promoted the proliferation,
migration, and invasion of SCs

QRT-PCR was used to determine the transfection
efficiency of overexpressed SNHG16. PCR results showed
that the expression of SNHG16 in the SNHG16 group was
significantly higher than in the control group, indicating
the SC model with overexpression of SNHG16 was
successfully constructed (Figure 24). CCKS8 results showed
that with the increase of culture time, the proliferation
ability of SCs in the overexpressed SNHG16 group was
significantly enhanced compared with the control group,
and the difference was statistically significant (Figure 2B).
After transfection with SNHG16, SC proliferation was
analyzed by EdU staining, and the results showed that
the number of EAU positive SCs in the overexpressed
SNHGI16 group was significantly higher than in the control
group, and the difference was statistically significant (Figure
20C). Collectively, these results suggest the overexpression
of SNHG16 could promote the proliferation of SCs.
The invasion ability of SCs transfected with SNHG16
was detected by Transwell and the experimental results
showed that its overexpression promoted the invasion of
SCs compared to the control group (Figure 2D). Similarly,
the migration ability of SCs transfected with SNHG16
was detected by the scratch test, and experimental results
showed that overexpression of SNHG16 promoted SC
migration compared to the control group (Figure 2E).

SNHG16 plays a biological role as a “sponge” of miR-93-5p

To study the downstream regulatory molecular mechanism
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of SNHG16, we predicted the binding sites of SNHG16
and miR-93-5p through Starbase (Figure 34) and verified
the binding reliability of miR-93-5p with SNHG16 through
dual luciferase reporter gene assay. While the results
showed that in the wild-type vector, overexpression of miR-
93-5p could significantly reduce the luciferase activity of
SNHG16, the inhibitory effect of miR-93-5p on luciferase
activity was lost after co-transfection of the vector with
miR-93-5p and mutation at the target site (Figure 3B). In
addition, we verified the binding of SNHG16 with miR-93-
5p through a miRNA pull down experiment, and the qRT-
PCR results showed that Biotin-miR-93-5p was significantly
enriched in SNHG16 (Figure 3C). The detection results of
miR-93-5p expression in the SC OGD model showed that,
compared with the control group, the expression of miR-
93-5p was up-regulated (Figure 3D). PCR results showed
that the mRNA expression level of miR-93-5p in SCs in the
SNHGI16 overexpression group was significantly decreased
compared with the control group (Figure 3E), indicating
the overexpression of SNHG16 inhibited the expression of
miR-93-5p.

Overexpression of miR-93-5p reversed the promoting
effects of SNHG16 on SC proliferation and invasion

In SCs, we transfected blank plasmid, SNHG16
overexpressed plasmid, co-transfected SNHG16
overexpressed plasmid, and miR-NC, and co-transfected
SNHGI16 overexpressed plasmid and miR-93-5p mimics.
We first detected the transfection efficiency of miR-93-5p
by qRT-PCR and the results showed miR-93-5p mimics
could up-regulate the expression of miR-93-5p (Figure 4A).
The detection results of miR-93-5p expression after
different treatments showed that, compared with cells
transfected with blank plasmid, the expression of miR-93-
5p in cells transfected with SNHG16 overexpressed plasmid
decreased. Further, compared with cells co-transfected
with SNHG16 overexpressing plasmid and miR-NC, the
expression of miR-93-5p in those co-transfected with
SNHG16 overexpressing plasmid and miR-93-5p mimics
increased (Figure 4B). CCK-8 was used to detect the changes
of cell proliferation, and the results showed that, compared
with cells transfected with blank plasmid, the proliferation
ability of those transfected with SNHG16 overexpression
plasmid was enhanced. In addition, compared with cells co-
transfected with SNHG16 overexpression plasmid and miR-
NC, the proliferation ability of cells co-transfected with
SNHG16 overexpression plasmid and miR-93-5p mimics
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Figure 2 Overexpression of SNHG16 promoted the proliferation, migration, and invasion of Schwann cells. (A) Transfection efficiency of
overexpressed SNHG16 was determined by qRT-PCR. (B) CCKS8 analysis of Schwann cell proliferation after SNHG16 transfection. (C)
EdU analysis of Schwann cell proliferation after SNHGI16 transfection. (D) The invasion ability of Schwann cells transfected with SNHG16
was detected by Transwell, crystal violet staining. (E) The migration ability of Schwann cells transfected with SNHG16 was detected by
scratch assay. **, P<0.01. SNHG16, Snorna hostgenel6.
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Figure 3 SNHG16 plays a biological role as a “sponge” for miR-93-5p. (A) Schematic diagram of binding sites of SNHG16 and miR-93-5p.
(B) The binding of SNHG16 with miR-93-5p was verified by dual luciferase reporter gene assay. (C) The binding of SNHG16 with miR-
93-5p was verified by miRNA pull down. (D) The expression of miR-93-5p was up-regulated in the OGD model. (E) Overexpression of
SNHGI6 resulted in down-regulation of miR-93-5p expression. **, P<0.01. SNHG16, Snorna hostgenel6.

was decreased (Figure 4C,4D). We also used Transwell assay
and scratch assay to detect changes in cell invasion and
migration and the results showed that compared with cells
transfected with blank plasmid, the invasion and migration
ability of cells transfected with SNHG16 overexpression
plasmid was enhanced. However, compared with cells co-
transfected with SNHG16 overexpressed plasmid and
miR-NC, the invasion and migration ability of cells co-
transfected with SNHGI16 overexpressed plasmid and miR-
93-5p mimics were decreased (Figure 4E,4F).

STAT3 was the target gene of miR-93-5p

By binding with miR-93-5p, SNHG16 may affect the
binding of miR-93-5p to its target genes. We predicted
the target gene of miR-93-5p and found that STAT3 could
be a target gene of miR-93-5p (Figure 5A). The question
of whether miR-93-5p could bind to STAT3 was explored
with dual luciferase reporter gene assay and showed that in
wild-type vectors, overexpression of miR-93-5p significantly
reduced the activity of STAT?3 luciferase. However, the
inhibitory effect of miR-93-5p on luciferase activity was
lost after co-transfection of the vector with miR-93-5p and
mutation at the target site (Figure 5B). The binding of miR-

© Annals of Translational Medicine. All rights reserved.

93-5p with STAT3 was also verified by miRNA pull down
(Figure 5C). We detected the effect of miR-93-5p on the
effective expression level of STAT3 in SC lines by PCR,
and the results showed that overexpression of miR-93-5p
significantly reduced the effective expression of STAT3
(Figure 5D). PCR results showed that compared with the
control group, the mRNA expression level of STAT3 in
SCs in the SNHG16 overexpression group was significantly
increased (Figure SE), showing overexpression of SNHG16
promoted the expression of STAT3. In addition, STAT3
expression was down-regulated in the SC OGD model

(Figure 5T).

Stat 3 knockdown reversed the proliferation and invasion
promotion effect of SNHG16 on SCs

After elucidating the ceRNA mechanism of SNHG16/
miR-93-5p/STAT3 in SCs, we further studied the effect
of STAT3 knockdown on SNHG16 through rescue
experiments. QRT-PCR results showed that sh-STAT3
plasmid could reduce STAT?3 expression (Figure 6A4), and
further results showed that the expression of STAT3 in
cells transfected with SNHG16 overexpressing plasmid was
increased compared with that in cells transfected with blank

Ann Transl Med 2021;9(16):1349 | https://dx.doi.org/10.21037/atm-21-3971
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Figure 5 STAT3 is the target gene of miR-93-5p. (A) Schematic diagram of miR-93-5p binding to STAT3. (B) Dual luciferase reporting
was used to detect the binding of miR-93-5p to STAT3. (C) The binding of miR-93-5p with STAT?3 was verified by miRNA pull down.
(D) MiR-93-5p inhibited the expression of STAT3. (E) Overexpression of SNHGI16 upregulated the expression of STAT?3. (F) Stat3 is
downregulated in the OGD model. **, P<0.01. STAT?3, signal activator of transcription 3; SNHGI16, Snorna hostgenel6.

plasmid. Compared with cells co-transfected with SNHG16
overexpressing plasmid and sh-NC, the expression of
STATS3 in cells co-transfected with SNHG16 overexpressing
plasmid and sh-STAT3 decreased (Figure 6B).
The cell proliferation ability test results showed that the
cell proliferation ability was enhanced after transfection
of SNHG16 overexpression plasmid. However, the
proliferation ability of cells co-transfected with SNHG16
overexpressing plasmid and sh-STAT3 was decreased
(Figure 6C,6D). The changes of cell invasion and migration

© Annals of Translational Medicine. All rights reserved.

ability showed that the invasion and migration ability of cells
were enhanced after transfection of SNHG16 overexpressed
plasmid. However, the invasion and migration abilities of
cells co-transfected with SNHG16 overexpressing plasmid
and sh-STAT3 were decreased (Figure 6E,6F).

Discussion

During peripheral nerve injury and regeneration, SC
function becomes very active (20). SCs are the only cells
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Figure 6 STAT3 knockdown reversed the promoting effects of SNHGI16 on Schwann cells proliferation and invasion. (A) STAT3
transfection efficiency detection. (B) STAT3 expression levels were detected after different treatments. (C) CCK-8 is used to detect cell

proliferation experiments. (D) EdU assay was used to detect cell proliferation. (E) Transwell was used to detect the invasive ability of

Schwann cells after transfection. (F) The migration ability of Schwann cells after transfection was detected by the scratch test. **, P<0.01.

STAT3, signal activator of transcription 3; SNHG16, Snorna hostgenel6.

that divide and proliferate in Wallerian degeneration, are
the main cellular source of some active substances (21), and
are involved in the whole process of injury and regeneration
at the beginning of the Wallerian denaturing response. SCs
proliferate and divide immediately after peripheral nerve
injury (22), and the regeneration of injured nerves depends
largely on their large numbers to form a basal membrane
which can prevent adhesion between injured nerves and
surrounding tissues. The biological activity of SCs can be
enhanced by various methods and approaches to promote

© Annals of Translational Medicine. All rights reserved.

the repair of peripheral nerves, which can provide a new
theoretical basis and treatment methods for these injuries (23).

The proliferation and migration of SCs contribute to the
growth and functional recovery of axons after peripheral
nerve injury (24), and studies have shown that IncRNAs
can act on SCs to promote their regeneration (25). The
expression of Nuclear-enriched Transcript] (NEAT1) and
Special AT-Rich Sequence Binding Protein 1 (SATBI)
of IncRNAs increased and the expression of miR-34a
decreased after peripheral nerve injury. Overexpression of
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NEATT also promoted the proliferation and migration of
SCs. As a competitive endogenous RNA, NEAT'1 regulates
the expression of nuclear matrix binding region protein 1
through sponge-like interaction with miR-34a. NEAT1
promotes axonal growth of dorsal root ganglion neurons
by regulating the expression of miR-34a and nuclear matrix
binding region protein 1 (26).

In this study, we found the expression level of IncRNA
SNHG16 decreased after sciatic nerve injury and the up-
regulation of SNHG16 could promote SC migration and
affect STAT3 expression by acting on miR-93-5p. Cell
experiments showed that overexpression of SNHG16
promoted the proliferation, migration and invasion of
SCs in the sciatic nerve injury model and interaction
between SNHG16 and miR-93-5p was predicted by online
software analysis. Further experiments confirmed that the
expression of miR-93-5p was up-regulated in nerve injury.
We confirmed SNHG16 inhibits the effect of miR-93-5p
on downstream target genes by adsorption with miR-93-5p,
and MiR-93-5p affects the proliferation and migration of
SCs by targeting STAT3. Further, we showed that miR-93-
5p was highly expressed in nerve injury and was negatively
correlated with SNHG16. STAT3 is the target gene of
miR-93-5p, and SNHG16/miR-93-5p/STAT?3 constitutes
the regulatory mechanism of ceRNA. Knocking down
STATS3 significantly inhibited the role of SNHG16 in SCs.
Many miRNAs also inhibit SC proliferation and migration,
and MiR-182 directly targets fibroblast growth factor 9.
The inhibitory effect of miR-182 on fibroblast growth
factor 9 directly inhibited the migration and proliferation
of SCs (27). MiR-9 inhibited the migration of normal and
tumor cells, and its silencing promoted SC migration after
peripheral nerve injury. This is because collagen triple
helix repeat protein 1 is a direct target of miR-9, which
inactivates RAC1IGTP (28).

Signal activator of transcription (STAT) is an
intracellular signal transduction pathway present in the
axons and cell bodies of normal peripheral nerves. It is
also closely related to the degeneration and regeneration
of neurons after peripheral nerve injury (29,30). STATS3,
a member of the STAT family, is a key molecule of signal
transduction in ciliary neurotrophic factor (CNTF) cells,
and in this study, we found that SNHG16 promoted
the proliferation, invasion, and migration of SCs by
upregulating STAT3. Our results suggest that STAT3
activation is closely related to axon regeneration and SC
proliferation and migration in damaged peripheral nerves,
especially in migrating SCs.
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Conclusions

In summary, IncRNA SNHG16 was studied by using a
rat sciatic nerve injury model. We confirmed the down-
regulation of IncRNA SNHGI16 after peripheral nerve
injury, and further experiments showed that silencing
IncRNA SNHG16 in SC cells promoted their proliferation,
invasion, and migration. Studies on this mechanism suggest
that IncRNA SNHG16 may play this role by competing
with miR-93-5p to regulate STAT?3 expression in SCs. This
study provides a new mechanism and a potential therapeutic
target for peripheral nerve injury.
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