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Abstract
Preliminary researches have con�rmed that the number of apoptosis of adipose tissue-derived stem cells
(ADSCs) in patients with diabetes is signi�cantly increased, leading to di�culty healing a wound. More
and more researches revealed that the circular RNAs (circRNAs) take part in controlling apoptosis.
Whereas, if and how circRNAs are critical for regulating ADSCs apoptosis remain unknown. In this study,
we utilized in vitro model in which ADSCs were cultivated with normal glucose (NG) (5.5 mM) or high
glucose (HG) (25 mM) medium, respectively, and found that contrast to ADSCs in NG medium, more
apoptotic ADSCs were observed in HG medium. In further study, we found that hsa_circ_0008500
attenuated HG-mediated ADSCs apoptosis. In addition, Hsa_circ_0008500 could directly interacted with
hsa-miR-1273h-5p, acting as a miRNA sponge, which subsequently suppressed ELK1 expression, the
downstream target of hsa-miR-1273h-5p. Thus, these results indicated that targeting the
hsa_circ_0008500/ hsa-miR-1273h-5p/ELK1 signaling caspase in ADSCs may be an underlying treatment
target for repairing diabetic wounds.

1. Introduction
Diabetes is a growing public health concern with an elevating morbidity speculated at 110 million
individuals in PRC, leading to longterm high blood glucose and a variety of degeneration complications
(1). Impaired wound healing (2) especial chronic foot ulcers (3), was often observed in about 5–8% of
T2DM sufferers. Patients with diabetic foot ulcers(DFUs) usually exhibit unsatisfactory prognoses and a
great risk of major amputation as well as premature death(4). The standard treatment for diabetic ulcers
has been established. Despite the fact that novel treatment approaches have been put forward, the
outcomes are still not ideal. Therefore, more valid therapeutic regimens need to be established.

Cell-based regimens are prospective for DFUs treatment, preventing amputation in sufferers (5; 6). ADSCs
are stemmed from lipid tissue matrix, which can possibly affect wound therapies in non-diabetes
situations, whereas they have no effects on diabetes sufferers(7). Elevated programmed cell death in
stem cells is thought to damage wound repair in a diabetes rat model(8), but the precise mechanism of
apoptosis remains to be investigated. Revealing the causal link beneath the programmed cell death of
ADSCs might give rise to approaches for reducing apoptosis, which would help to enhance diabetic
wound repair.

Recently, circRNAs have been revealed to be vital molecules in genetic expression modulation on the post-
transcription level(9). CircRNAs are derived from a non-canonical form of variable splicing, usually where
the splice donor spot of one exon is ligated to the splice acceptor spot of an up stream exon(10; 11).
Diverse from linearity RNA, circRNA produces a continuous steady loop framework in the absence of
5’cap or 3’tail, which promotes its resistant feature to exonuclease digestion(12). The biofunction of
circRNAs is versatile, changing greatly from the location, binding spots and behavior patterns of
circRNAs(13). Andreeva(14) reported that circRNAs existed extensively in cellular tissue of plants and
animals and had various special features biologically. Many circRNAs (namely, circRNA_0054633,
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circHIPK3, circANKRD36, and circRNA11783-2) have been discovered to be related to the onset and
development of diabetic diseases(15).

Recently, researches have evidenced that certain types of circRNA expressing decreases in DFUs (16; 17).
Nevertheless, the effects of hsa_circ_0008500 on regulating ADSCs are still elusive. Herein, our team
highlighted the effects of hsa_circ_0008500 on ADSCs and found that hsa_circ_0008500 functioning as
a sponge of miR-1273h-5p to upregulate ELK1 protects ADSCs against apoptosis in repairing diabetic
wound.

2. Materials And Methods

2.1. Human ADSCs isolation and culture
ADSCs were donated by Qiang Li. Lipid tissular specimens were acquired from 3 liposuction samples of
sufferers with informed consent at the A�liated Hospital of Xuzhou Medical University. To acquire stem
cells, our team adopted the approaches from Zuk PA(18). Separated ADSCs were kept within L-
Dulbecco’s modi�ed Eagle’s medium (DMEM) (Invitrogen, America) involving 10% fetal bovine serum
(FBS) (Invitrogen) under 37°C humidi�ed incubating device at 5% CO2.

2.2. Cell treatment
ADSCs were cultivated with NG (5.5 mM) or HG (25 mM; Invitrogen, America) intermediary for 24 h.
Plasmid pCMV hsa_circ_0008500 containing human hsa_circ_0008500 gene sequence was purchased
from Openbiosystems, and the lentiviral vector was purchased from Shanghai Jikai Gene Company.

2.3. Flow cytometer assay
Annexin V-FITC/PI compound staining was �nished to identify programmed cell death. Posterior to 48 h,
Annexin V‐FITC/Propidium Iodide tool (BD Biosciences) was employed to dye the cells as per the
supplier's speci�cation. After that, the specimens were studied via a �ow cytometry analyzer (Attune NxT,
Thermo Fisher, USA). The entire experiments were performed in triplicate.

2.4. TUNEL
To evaluate programmed cell death within cells in the face of blood sugar, TUNEL dyeing was completed
as per the supplier's speci�cation (Beyotime Institute of Biological Technology, PRC). The cells were
cleaned for two times in cold PBS, subjected to �xation in 4% PFA for 0.5 h, cleaned once in PBS and
afterwards subjected to permeabilization in 0.1% Triton X-100 in 0.1% Na-citrate for 120 s on ice. After
that, 50 mL of TUNEL dyeing liquor was supplemented into the wells, and the cells were cultivated under
37°C for 60 min in a moist air without light. Subsequently, the programmed cell death was identi�ed via a
�uorescent microscopic device, and the apoptosis rate was studied.

2.5. RNA extraction and qPCR
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Total RNA was extracted by Trizol (15596-018, Invitrogen, New York, California, USA) according to the
manufacturer’s instructions. 500ng of total RNA was converted into cDNA via reverse transcription
through the PrimeScript RT Master Mix (TaKaRa, PRC). The comparative RNA expressing was tested via
the SYBR Premix Ex Taq II Kit (TaKaRa, PRC) on the StepOnePlus system (Applied Biosystems, America).
The data were computed via the 2 − ΔΔCt approach(19).

2.6. WB assay
Proteins were abstracted via RIPA cellular lysis buffering solution (Beyotime, PRC). 10 µg of proteins were
subjected to SDS-PAGE and moved onto PVDF �lms (Hybond; America). The �lms were subjected to
blockade for 60 min via 5% milk and afterwards probed with the �rst antisubstances and the proper
second antisubstances (CST, America). Eventually, WB was identi�ed via a chemiluminescent reagent
tool (Merck KGaA, Germany).

2.7. Luciferase reporter gene assay
Hsa_circ_0008500 WT and MUT sequences were cloned down stream of the FFL gene pGL3 vector
(Promega, America). Hsa-miR-1273h-5p expressing plasmids(pmirGLO) were cotransfected with FFL-
reporter plasmids in a transient way (Promega) via liposome transfection 2000 as per the supplier's
speci�cation. After that, pGL3- Hsa_circ_0008500 vectors were cotransfected with hsa-miR-1273h-5p
mimetic substances and NC into ADSCs. Posterior to 24 hours, Dual-luciferase Reporter Genetic Analysis
Tool (Promega) was employed to identify the �uorescein enzyme activity as per the supplier's
speci�cation. The comparative FFL activities were standardized to the Renilla �uorescein enzyme
activities.

2.8. RNA pull-down assay
ADSCs, stably transfected with circ0008500 or NC, were lysed and cultivated via special probes. The
biotin-coupled RNA complex in cellular lysates was pulled down by magnet beads coated with
streptavidin (TFS). The miR-1273h-5p level in the bound fraction was assessed via qRT-PCR.

2.9. RNA-binding protein immunoprecipitation (RIP) assay
RIP assays were completed via the aMagna RIP RNA-binding protein immune precipitation tool (Merck
Millipore). ADSCs were collected 24h posterior to the transfection of hsa-miR-1273h-5p mimetic
substances or miR-NC and lysed in RNA lysis buffering solution. The cellular lysates were cultivated with
antisubstance-conjugated magnet beads (AGO2 or IgG antisubstance, (CST, America) in 4℃for 4h. The
beads were subjected to treatment as per the supplier's speci�cation. The coprecipitated RNA was
subjected to puri�cation and identi�ed via qRT-PCR.

2.10. Fluorescence in situ hybridisation analysis
The subcell localisation of hsa_circ_0008500 and hsa-miR-1273h-5p was determined via FISH method as
per the speci�cation from the RiboTM lncRNA FISH Probe Mix (Red) (RiboBio, PRC). Speci�cally, the cells
were seeded into a 24-well dish at 6 × 104 cells per well till 85% con�uence, acquired and subjected to
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�xation in 1 mL of 4% PFA under RT. Posterior to the exposure to 50 µL of pre-hybridisation liquor for one
night. cells were cleaned for two times in PBST and dyed in DAPI (1: 800) for 300 s the next day. Posterior
to PBST cleaning, the cells were mounted with antifade reagent, studied and imaged via a �uorescent
microscopic device (Olympus, Japan). Eventually, 5 diverse �elds of view were stochastically selected for
study and imaging.

2.11. Statistics

Statistic assay was completed via GraphPad Prism 6 and SPSS v. 19. Remarkable diversity on statistics
was computed via t-test for two-group comparison with the controls or via ANOVA for multi-comparison
amongst groups. P < 0.05 had signi�cance on statistics.

3. Result

3.1. The expression of hsa_circ_0008500 was
downregulated under high glucose
CircRNAs have been reported to regulate apoptosis signaling in many cells during diabetes(16; 20–23).
As shown in Fig. 1, compared with normal glucose control, the high glucose group was apparently
decreased in serum content of hsa_circ_0008500. And the expressing level of hsa_circ_0008500 was
concentration-dependent and time-dependent (Fig. 1A, B). Then we decided to focus on
hsa_circ_0008500(Fig. 1C). Hsa_circ_0008500 was merely magni�ed by different primers in cDNA, and
no magni�cation products were identi�ed in gDNA (Fig. 1D). Moreover, hsa_circ_0008500 was resistant
to RNase R, whereas hsa_circ_0008500 mRNA was remarkably decreased posterior to the treatment with
RNase R (Fig. 1E). Taken together, those discoveries revealed that the expressing of hsa_circ_0008500
decreases in ADSCs under high glucose.

3.2. The apoptosis of ADSCs were increased in HG
condition
To explore the mechanism of ADSCs programmed cell death in diabetic wounds, ADSCs were exposed to
high glucose (25mM, 40mM, 80mM) for (12h, 24h, 48h). Flow cytometry analysis of cell apoptosis
showed that the apoptosis of diabetic ADSCs increased signi�cantly (Fig. 2A, B). Subsequently, our team
utilized a TUNEL tool to identify programmed cell death and acquired alike outcomes (Fig. 2C, D). WB
unraveled that the expressing of the proapoptotic molecule BAX was elevated and the expression of the
antiapoptotic protein BCL-2 decreased under high glucose (Fig. 2E, F). Collectively, those outcomes
unveiled that the glucotoxicity milieu accelerated the apoptosis of ADSCs.

3.3. Overexpression of hsa_circ_0008500 suppressed HG-
triggered apoptosis of ADSCs.
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Our team identi�ed increased apoptotic ADSCs in high-glucose conditions (Fig. 2A, B). After co-culturing
hsa_circ_0008500 with ADSCs, our team leveraged �ow cell technique to identify ADSC programmed cell
death, revealing a signi�cantly reduced apoptosis rate in the identical HG milieu posterior to co-culture
(Fig. 2A, B). Subsequently, our team employed a TUNEL tool to identify programmed cell death and
acquired alike outcomes (Fig. 2C, D). WB unraveled that the expressing of proapoptotic molecule BAX
was reduced with the elevation of hsa_circ_0008500, and the expressing of antiapoptotic protein BCL-2
was elevated with the elevation of hsa_circ_0008500 (Fig. 2E, F), con�rming that hsa_circ_0008500 could
reduce apoptosis of ADSCs within a HG milieu.

3.4. Hsa_circ_0008500 decoys hsa-miR-1273h-5p as a
sponge RNA.
we used RNA-FISH to detect the cellular localisation of hsa_circ_0008500. hsa_circ_0008500 was also
primarily located in the cytoplasm (Fig. 3A). Subsequently, to identify the causal link where
hsa_circ_0008500 modulates ADSCs programmed cell death, our team �nished qPCR to identify the
localization of hsa_circ_0008500 (Fig. 3B). Hsa_circ_0008500 was primarily located in the cytoplasm,
which revealed that it might compete with endogenetic RNA and could be a molecule sponge for miRNA.
A searching of the data base identi�ed the 3 miRNAs with the greatest binding scoring. we overexpressed
hsa_circ_0008500 in the ADSCs and measured these miRNAs. Only hsa-miR-1273h-5p was signi�cantly
downregulated by hsa_circ_0008500 in ADSCs (Fig. 3C). Moreover, our team forecasted the potential
binding spots of hsa_circ_0008500 in hsa-miR-1273h-5p and established WT and MUT �uorescein
enzyme reporter genes. The hsa-miR-1273h-5p mimic reduced hsa_circ_0008500 WT reporter levels, but it
did not affect hsa_circ_0008500 MUT reporter levels (Fig. 3D). Hsa_circ_0008500 RNA pull-down analysis
revealed that hsa_circ_0008500 probes could enrich hsa-miR-1273h-5p (Fig. 3E).

MiRNA inhibits the expression of its target via Argonaute RISC catalytic component 2 (AGO2). Thus, our
team utilized an RNA pull-down method to identify if hsa_circ_0008500 binds AGO2. As demonstrated by
WB, compared with antisense control, hsa_circ_0008500 could bind to AGO2 (Fig. 3F). RIP analysis was
also completed to assess the mutual effect between hsa_circ_0008500 and hsa-miR-1273h-5p. To
evaluate the binding mechanism of hsa_circ_0008500 and hsa-miR-1273h-5p, anti-AGO2 RIP was
completed in ADSCs overexpressing hsa-miR-1273h-5p. Cells transfected with hsa-miR-1273h-5p were
enriched with endogenetic hsa_circ_0008500 by AGO2 in a speci�c way (Fig. 3G), revealing that hsa-miR-
1273h-5p could be a hsa_circ_0008500-carrying miRNA. These �ndings support the notion that
hsa_circ_0008500 is like a sponge for hsa-miR-1273h-5p. AGO2-RIP assay showed that
hsa_circ_0008500 binds to the AGO2 protein (Fig. 3H).

3.5. MiR-1273h-5p advanced ADSCs apoptosis through
targeting ELK1.
Because hsa_circ_0008500 and hsa-miR-1273h-5p have a competitive endogenous relationship,
hsa_circ_0008500 promotes apoptosis by targeting hsa-miR-1273h-5p. To study the role of hsa-miR-
1273h-5p in apoptosis in depth, hsa-miR-1273h-5p -mimetic substances were transferred into the cells.
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Flow cytometry (Fig. 4C, D) and TUNEL (Fig. 4E, F) revealed increased apoptosis in the hsa-miR-1273h-5p-
mimics group under high-glucose stress. Western blot results revealed that BAX expression increased
with hsa-miR-1273h-5p -mimics transfection under high-glucose stress, while BCL-2 and ELK1expression
decreased (Fig. 4G, H). Those discoveries suggest that hsa-miR-1273h-5p alleviates ADSC apoptosis. To
reveal the cytoprotective mechanism of hsa-miR-1273h-5p, we predicted the down stream targets of hsa-
miR-1273h-5p through miRDB miRNA target forecast. Our team chose ELK1, as it is a known regulator of
apoptosis. To determine if hsa-miR-1273h-5p targets ELK1, our team cloned the 3’UTR sequence of ELK1
into the psiCHECK™-2 vector and established a MUT 3'-UTR reporter that had no hsa-miR-1273h-5p
binding site (Fig. 4A). Introduction of hsa-miR-1273h-5p diminished the �uorescein enzyme activity of
ELK1 3'-UTR reporter, while MUT ELK1 3'-UTR reporter gene activity remained unchanged (Fig. 4B). qPCR
and WB assays identi�ed that hsa-miR-1273h-5p downregulated ELK1 mRNA and protein (Fig. 4H, I).
Collectively, those discoveries unveiled that hsa-miR-1273h-5p straightly targeted the ELK1 3’-UTR,
downregulating ELK1 expression and inhibiting ADSC apoptosis in high-glucose stress.

3.6. Hsa_circ_0008500 regulates ADSCs apoptosis via hsa-
miR-1273h-5p.
Our team investigated in depth if hsa-miR-1273h-5p participated in the modulation of programmed cell
death by hsa_circ_0008500 under HG conditions. Our team performed the co-transfection of ADSCs with
hsa-miR-1273h-5p mimics and a hsa_circ_0008500 overexpression vector. Flow cytometry revealed that
hsa-miR-1273h-5p mimics signi�cantly increased apoptosis caused by hsa_circ_0008500 overexpression
(Fig. 5A, B). TUNEL (Fig. 5C, D) and WB analyses (Fig. 5E, F) revealed consistent results. Collectively,
those discoveries unveiled that hsa_circ_0008500 regulates high-glucose-induced ADSC apoptosis
through hsa-miR-1273h-5p /ELK1.

4. Discussion
Since ADSCs is imperative for wound healing, its pivotal to unravel the potential molecule-level causal
links of increased apoptosis of ADSCs in patients with diabetes. To date, Circular RNAs have been
associated with multiple mankind illnesses, such as diabetic diseases, heart and blood vessel illnesses,
persistent in�ammation illnesses and neurological disorders(24–27). There are few previous studies on
hsa_circ_0008500. Only one study indicates that hsa_circ_0008500 is like a miR-1301-3p sponge to
facilitate osteoblastic cell mineralisation via the upregulation of PADI4(28). Herein, hsa_circ_0008500
was focused on. Our results of qRT-PCR revealed that hsa_circ_0008500 was regulated downward in
ADSCs at HG in vitro. In addition, our team overexpressed hsa_circ_0008500 in diabetic ADSCs, and it
was discovered that the programmed cell death of ADSCs was remarkably decreased. The discoveries
herein unveiled that hsa_circ_0008500 is able to suppress the programmed cell death of ADSCs and
facilitate the healing of diabetic wounds.

Circular RNAs have diverse roles owing to diverse distributional status. To investigate the effects of
hsa_circ_0008500 on the modulation of cell apoptosis in depth, our team conducted localization
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experiments. Hsa_circ_0008500 was mainly distributed in the cytoplasm, and cytoplasmic CircRNA
primarily operates via ceRNA. Many Circular RNAs exert important biological functions by acting as
protein suppressors (‘sponges’) or microRNA, via modulating protein functions or via their own translation
(29). After that, by virtue of biological information forecast, our team discovered that miR-1273h-5p has a
hsa_circ_0008500 binding spot. miRNAs interact with the AGO protein family to inhibit translation or
decompose mRNA. After that, our team integrated the RIP and RNA pull-down assays to demonstrate that
hsa_circ_0008500 is capable of binding to the AGO2 protein. The luciferase reporter assay con�rmed as
well that hsa_circ_0008500 was able to inhibit miR-1273h-5p expression. We performed qRT-PCR in the
miR-1273h-5p-mimic group, demonstrating that hsa_circ_0008500 was decreased, which con�rmed that
hsa_circ_0008500 decoyed miR-1273h-5p as a sponge RNA.

CircRNAs can function as ceRNA of miRNAs by regulating apoptosis in mankind illnesses(30). For
example, circERCC2 could ameliorate intervertebral disc degeneration (IVDD) via miR-182-5p/SIRT1 axis
through stimulating mitochondrial autophagy and suppressing programmed cell death, and reveals that
circERCC2 is an underlying valid treatment target of IVDD(31). There has been evidence that
mmu_circ_0000250 inhibited programmed cell death by autophagy activation, and mmu_circ_0000250
reinforced the treatment potency of ADSCs-exosomes to facilitate wound repair in diabetic diseases via
absorpting miR-128-3p and upregulating SIRT1(16). The present research highlighted the effects of
hsa_circ_0008500 on regulating ADSCs apoptosis under high glucose, and demonstrated that high
expressing of hsa_circ_0008500 inhibited apoptosis of ADSCs. The causal link of hsa_circ_0008500 in
apoptosis of ADSCs is limited and needs more exploration.

MiRNAs participate in the modulation of post-transcription genetic expression in cytobiology. Coherent
with the high expressing levels of hsa-miR-1273h-5p identi�ed herein, the expression level of hsa-miR-
1273h-5p was high under high glucose conditions relative to that under normal glucose conditions. In
addition, the data herein revealed that the expressing of hsa_circ_0008500 was related to the expression
of hsa-miR-1273h-5p in a negative way. At the same time, the outcomes in this research greatly reveal
that hsa_circ_0008500 can be a ceRNA of miR-1273h-5p to realize the downregulation of its expression.
A study reported miR-1273h-5p as a contributor to gastric cancer growth and metastasis(32). MiR-1273h-
5p, which was remarkably elevated within the peripheral blood monocytes of SLE sufferers, might be a
new biomarker for the diagnoses and assessment of SLE(33). Since hsa_circ_0008500 sponged miR-
1273h-5p as a ceRNA, our team researched the effects of miR-1273h-5p on ADSC apoptosis and
discovered that miR-1273h-5p accelerated apoptosis. In addition, biological information forecast and
luciferase reporter assay unveiled that miR-1273h-5p was critical negative regulator of ELK1.

We sought to elucidate the effects of miR-1273h-5p on the modulation of ADSCs apoptosis in depth ;
indeed, we found that ELK1 acted as the targeted protein of miR-1273h-5p and demonstrated that miR-
1273h-5p suppressed ELK1 expression. ELK1, a TF of the ETS family, is a pivotal constituent of the
mitogen modulation signal path activating the mitogen-stimulated protein kinase cascade(34). ELK1
primarily participated in the modulation of cellular proliferation, differentiation, and apoptosis(35). ELK1
is vital for miR-139-3p to suppress osteoblastic differentiation and facilitate osteoblastic programmed
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cell death(35). MiR-150 can modulate the expressing of ELK1, while ELK1 knockout can terminate the
antiapoptotic effect of the suppressor miR-150 in endotheliocytes(36). Another study con�rmed that Zuo
Gui Jiang Tang Jie Yu Formula was capable of reversing the expression of ELK-1, JNK and c-Fos signals
in hippocamp nerve cells in DD milieu and eserted antiapoptotic effects(37). In conclusion, we unveiled
that hsa_circ_0008500 could modulate the expressing of ELK-1 via sponging miR-1273h-5p. We veri�ed
that hsa_circ_0008500 regulates ADSC apoptosis through miR-1273h-5p / ELK1, thus elucidating the
mechanism of ADSC apoptosis under high-glucose stress.

5. Conclusion
Taken together, we �rst demonstrated that hsa_circ_0008500 realized the upregulation of ELK1
expression via sponging miR-1273h-5p, inhibiting ADSCs apoptosis. Those discoveries might deepen our
knowledge as to the modulatory circRNA network and DFUs. These new data might be helpful to develop
circular RNA-based diagnosis and treatment regimens for DFUs.
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Figure 1

Hsa_circ_0008500 is downregulated in high glucose treated ADSCs. A. The comparative expressing level
of hsa_circ_0008500 in ADSCs was detected under different concentrations of high glucose environment.
B. The comparative expressing level of hsa_circ_0008500 at different time after high glucose treatment.
C. Schematic diagram of hsa_circ_0008500 structure. D. The presence of hsa_circ_0008500 was veri�ed
in ADSCs lines via RT-PCR. E. The expressions of hsa_circ_0008500 and hsa_circ_0008500 mRNA in
ADSCs treated with or without RNase R were detected via qRT-PCR. Data were presented as average ± SD,
n = 3. **P< 0.01. ***P< 0.001.
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Figure 2

Hsa_circ_0008500 regulated ADSCs programmed cell death under HG. ADSCs were treated with HG or NG
in hsa_circ_0008500 overexpressing ADSCs or control cells. A, B. Cells were stained with Annexin PE/7-
AAD and directly studied via �ow cell technique. C, D. Typical TUNEL dyeing image of ADSCs. E F. The
protein content of Bcl-2 and Bax was identi�ed via WB. Data were presented as average ± SD of 3
independently performed assays. **P< 0.01 ***P< 0.001.
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Figure 3

Hsa_circ_0008500 decoys hsa-miR-1273h-5p as a sponge RNA. A. FISH detection for hsa_circ_0008500
(red)was performed in (scale bar =20 μm). The nuclei were subjected to counterstaining via DAPI (blue).
The merge images displayed that hsa_circ_0008500 was primarily colocalized in the cytoplasm. B. RT-
PCR was used to identify the relative expression levels of hsa_circ_0008500, U6 and GAPDH in nuclei,
cytoplasm and whole cells of ADSCs. C. In the downregulated and overexpression groups of
hsa_circ_0008500, qRT-PCR was used to identify the expressing of microRNAs screened out. D. Relative
�uorescein enzyme activities of WT and MUT hsa_circ_0008500. E. Hsa_circ_0008500 was enriched with
hsa_circ_0008500 speci�c probe, and then hsa_circ_0008500 and hsa-miR-1273h-5p were identi�ed via
qRT-PCR. F. The biotinylation hsa-miR-1273h-5p was introduced into cells via transfection. Posterior to
streptavidin capture, hsa_circ_0008500 levels were quanti�ed by qRT-PCR. G. RNA pull-down test
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analyzed the interaction between hsa_circ_0008500 and AGO2. H. RIP test analyzed the mutual effect
between hsa_circ_0008500 and AGO2. **P< 0.01, ***P< 0.001.

Figure 4

MiR-1273h-5p advanced ADSCs apoptosis through targeting ELK1. A, B. miR-1273h-5p bound ELK1 for
dual luciferase assays were shown. C, D. After transfecting the miR-1273h-5p mimics and ELK1 plasmids
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to ADSCs, the apoptosis of the cells was identi�ed via �ow cell technique. E, F. The programmed cell
death was identi�ed via TUNEL assay. G, H. Western blot experiment detected apoptosis-related proteins
BAX, ELK1, BCL-2. I. The mRNA expressing of ELK1 was veri�ed via qRT-PCR posterior to transferring miR-
1273h-5p mimics into ADSCs. Scale bar = 50 μm. *p < 0.05, **p < 0.01, ***p < 0.001.

Figure 5

Hsa_circ_0008500 regulates ADSCs apoptosis via hsa-miR-1273h-5p. A. The hsa-miR-1273h-5p mimic
plasmid was transferred into ADSCs and the apoptosis of ADSCs was identi�ed via �ow cell technique. B.
Statistic analyses of �ow cell technique. C. The TUNEL assay detected apoptosis. D. Statistical analysis
of the TUNEL assay. E. Western blot experiment detected proteins BAX, ELK1, BCL-2. F. Statistical
analysis of proteins BAX, ELK1, BCL-2. Scale bar = 50 μm. *p < 0.05, **p < 0.01, ***p < 0.001.


