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ABSTRACT

Background:OsteosarcomgOS)is a highly prevalent bone malignancywith poor clinical outcomes.Expressio
of the circular RNA, hsa_circ_0078767circFAM120B)s elevated in OS,however, its mechanismsin OSare
unclear.

Methods: CircFAM120Bevelswere detected in OStissue and cell lines. SilencedcircFAM120Bexperiments
were performed to assessits effects on OSin vitro cancer phenotypesand in vivo tumor growth. Then
bioinformatics analyseswere used to predict circFAM120Btarget microRNAs(miRNAs)and associatel
genes.

Results:CircFAM120Rnd the transcription factor, PTBPwere elevatedin OStissue and cell lines, while miR-
1205 was poorly expressed.SilencedcircFAM120Bsignificantly suppressedin vitro OScell proliferation and
invasion,and inhibited in vivo tumor growth. CircFAM120Elso appearedto function asan miR-1205sponge
as miR-1205 bound to PTBP1.Interestingly, overexpressedPTBP1(or miR-1205 inhibition) reversed the
inhibitory effectsmediated by circFAM120Riownregulationin OScells.

Conclusion:We hypothesizecircFAM120Bunctions as a miR-1205 spongeto elevate PTBPlevels, enhancing
OSprogressionand associatedmalignant phenotypes. Thus,circFAM120Bnay function as a crucial mediator
during OSprogression.

INTRODUCTION structures are typified by
36 free polarity [65, 6] . C

Osteosarcoma (OS) is a severe bone malignancy in young closely associated with several key cancer phenotypes

people, with elevated local invasion and distant metastasis during cancer progression [7]. CircRNA_069718

properties [1, 2]. Despite developments in multi promoted key cancer phewppes in triplenegative
disciplinary therapies, the high incidence of metastasis br ea st Cc a n c ecateninv signalingvn8j./ b
makes a poor survival in OS patief®, 4]. Therefore, a CircRNA_102171 overexpression stimulated papillary
better understanding of the biological mechanisms t hyr oi d cancer progression
underpinning OS will help scientists develop biomarker  catenin signaling in a CTNNBIRdependent manner
targeted therapies optimized for OS patients. [9]. Equally, hsa circ_0001361 stimtgéa bladder

cancer phenotypes via mi#91-5p/MMP9 signaling
Circular RNAs (circRNAs) are generated by the non [10] and similarly, hsa_circ_0078767 (circFAM120B)
canonical back splicing of prmessenger RNA, where was elevated in OS [11]. Howeverdefini-
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tive circFAM120B mechanisms in OS remain
unknown.
Mechanistically, circRNAs

microRNAs (miRNAs) to alter miRNAs actions and
subsequent downstream targets [12]. CircSERPINA3
promoted key cancer phenotypes by sponging-miR
944 and altering MDM2 levels during nasopharyngeal
carcinoma [13]. Also, hsa_circ_0007494 suppressed
prostate cancer bysponging miR616 to enhance
PTEN levels [14]. Additionally, circMYO10
stimulated OS by sponging mi&0-3p and altering
RUVBL1 | ev el s -catenin/LPpHL drams t e
criptional activity via chromatin remodeling effects
[15]. However, relationships betweeaircFAM120B,
miR-1205, and PTBP1 in OS are unclear and require
investigation.

Here, circFAM120B expression was highly elevated in
OS. Moreover, by sponging miR05, circFAM120B
promoted PTBP1 expression and increased OS
proliferation and invasion, suggng a mechanistic
function for circFAM120B in OS.

MATERIALS AND METHODS
Participants and samples

Our research was ethically approved by the Ethics
Committee of The First Affiliated Hospital and
College of Clinical Medicine of Henabniversity of
Science and Technologyll protocols conformed to
ethical principles governing both human and animal
subjects as indicated by national and international
guidelines. Tissue samples from 37 patients with OS
(paired normal and primary tumor gises) were
collected from The First Affiliated Hospital and
College of Clinical Medicine of Henan University of
Science and TechnologyAll participants provided
written informed consent. Resected or biopsy samples
were rapidly frozen in liquid nitrogen dnstored
at-80°C.

Cell growth conditions

Human OS cell lines (MG63, U20S, 143B, HOS, and
SJSAL) and osteoblasts, hFOB 1.19 were supplied by
the Chinese Academy of Sciences. Cultures were
mai nt ai ned i n Dul beccods
(DMEM) (Thermo HRsher Scientific, Waltham, MA,
USA) supplemented with 10% fetal bovine serum
(FBS) (Invitrogen, Waltham, MA, USA) and penicillin
(100 U/mL) at 37 in 5% CQ.

Small interfering RNA (siRNA) molecules for
circFAM120B (sici r ¢ FAM1 2-ATRSAACATT 56

CCAGGTGAACGA-3 6 ,-c i gic FAM1 2-OAB#H 2 : 5
TGACCATTCCAGGTGAA3 6 cigicCFAM120B#3:
AGATGACCATTCCAGGTGAAG3 6 ) , -1206i R
minmacs, tmiR1205 inhibitons, o RTBPA. soverexpreksion
plasmids, andcorresponding negative controlwere

generated by GenePharma  (Shanghai, d}hin
Lipofectaminé& 3000 (Invitrogen) was wused for
transfections.

Quantitative real-time PCR (qRT-PCR)

TRIzol reagent(Invitrogen) was used to isolate RNA
fmom all samples based on
The Power UpE SYBRE green
Biosystems, Foster City, CA, USA) was used to
determine circFAM120B, miFL 205, and PTBP1 levels.

The QuantStudio RPCR system (Applied
Biosystems) was used to conduct gRTR. Using 2
®®Ctrelative target expression and U6 and GAPDH
internal controls were determined. The following
pri mers wer e used: - cir
ACCTGCCTAGCTGTCAAGGA3 6 , Rev, 56
CTAGAGATGCGCCAAGS3 6 ; 120 F o F
CTGCAGGGTTTGCTTTGAGE 6 Re v, 56CTCC
GAACAGGGTTGACAGG3 6 ; PTBP1lFor, 5
GATCCATGTCTGGTTATTCTAGTG3 6 , Rev, E
TTACTCTCGAGTTACTGGGAATATCCGGTT3 6 .
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Cell Counting Kit-8 (CCK-8) assay

Using theCell Counting Kit8 kit (CCK-8, Beyotime,
Shanghai, China), cell viability was examined.
Briefly, transfected OS cells at 2x416ells/well were

i ncubated for 1, 2 C&K-8 3
reagent/well was added for 2 h and absorbance at 450
nm was measured on a microplateader (Life
Science, Hercules, CA, USA).

da

Colony formation

Approximately 1 x 1®transfected OS cells/well were
grown in 6well plates for 2 weeks. Colonies were fixed
in 4% paraformaldehyde (Sigr#ddrich, St. Louis,
MO, USA) for 5 min and stained witt® crystal violet
(SigmaAldrich) for 60 s. Colony images were captured
by a microscope (Nikon, Japan).

The 5-ethynyl-2'-deoxyuridine (EdU) assay

modi fied Eagl e medi um
Transfected OS cells in 96ell plates (2 x 19
cells/well) were cultivated for 48 h. Then, EdU
solutionwa di luted to 50 &M in
added. Plates were incubated for 120 min at G7°

fixed in formaldehyde, stained with Apollo, and
examined under an inverted fluorescence microscope
(Nikon, Japan).
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Transwell invasion assay

Affiliated Hospital, and College of Clinical Medicine of
Henan University of Science and Technology

Transwell assays determthe OS cell invasion

capabilities. Chambers were coated in matrigel (Corning, Statistical analyses

Mi dIl and, Mi chi gan, USA)-. Then, 200 eL cells in serum
free medium were added t o SPSP B0 was bsadidr statisicalamalysestaddddata was

complete medium to lower chambers. After 2 days,
invading cells were fixedvith methanol, stained with
0.1% crystal violet, and photographed and recorded using
microscopy (Nikon, Japan).

Dual-luciferase assay

Parti al circFAM1208B
untranslated region (UTR) containing miR05 sites
were generated by GeRharma and cloned into
pmirGLO vectors to generate witgipe (WT) or mutant
(WT) reporter circFAM120B and PTBP1 plasmids.
Plasmids were then transfected into cells plus-&#B5
agomir reagents. Results were quantified and
normalized to Renilla luciferasetivities (Beyotime).

RNA pull-down assay

RNA plasmids were constructed by RiboBio (Shanghai,
China). RNA was marked with a biotin probe and co
incubated with cell lysates to form prebeated beads.
After this, bead bound RNA complexes were processed
using a RNeasy mini kit (Qiagen) for expression
analyseg$16].

Western blotting assay

Protein from OS cells was extracted using RIPA buffer
(Keygen Biotech, Shanghai, China) and quantitatively
assayed using the bicinchoninic acid protein
guantification kit. Proteins were electrophoresed on
sodium dodecyl sulfatpolyacrylamide gels, transferred
to polyvinylidene fluoridemembranes, and blocked for
60 min in 5% faifree milk. Then, primary antibodies
were added overnight at 42, membranesvashed in
TBST, and further incubated with corresponding
secondary antibodies. Then, proteins were visualized
using an enhanced chemiluminescent (EChermo
Fisher Scientifiy detection system.

In vivo xenograft model

For in vivo tumorigenesis assays,ale BALB/c nude
mice (1 month old) were subcutaneously injected with
1x10 OS cells expressing stircFAM120B or shNC
plasmids. Palpable tumors were measured weekly. After
6 weeks, tumors were removed and weights recorded.
CircFAM120B, miR1205, and PTBPlevels were also
guantitated by RIPCR. The animal study has been
approved by the ethical committee of The First

s e-q u e rEthiessappraval dnd dorrsent topdrtiRipale

expressed as the mean * standard deviation (SD).
St ud e-estd were tused to analyze differences
between two groups and em&y analysis of variance
(ANOVA) f ol | opasthodesyweileusdde y 0 s
to determine differences between multiple groups. A P

< 0.05 was statistically significant.
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Ethical approval was given by the Ethics Committee of
The First Affiliated Hospital, and College of Clinical

Medicine of Henan University of Science and

Technology.

Availability of data and materials

The dataset supporting the conclusions of this article is
included within the article.

RESULTS
Aberrant circFAM120B elevation during OS

Previously, hsa_circ_0078767 (circFAM120B) (Figure
1A) was reportedly elevated in four OS tissues relative to
paired nortumor tissues [11]. To confirm these data, we
investigated circFAM120B relative expression in our 37
OS samples. Our expression anadysshowed that
circFAM120B levels were significantly elevated and were
related to advancelNM gradeand metastasis in patients
with OS (Figure 1B1D). Also, OS cell lines had higher
circFAM120B levels in comparison to hFOB 1.19 cells
(Figure 1E). When congped with FAM120B mRNA
expression, circFAM120B mRNA exhibited higher
resistance to RNase R digestion (Figure 1k, 1G)
suggesting circFAM120B mRNA was more stable than
linear RNA. Moreover, FISH assayhowed that
circFAM120B localized mainly to the cyttgsm of OS
cells(Figure1H).

Gene ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathway analyses indicated
circFAM120B was related to cell motility (Figure RA
2C) and tumor progression, respectively (Figure 2D).
inhibited OS

CircFAM120B suppressim cells

proliferation and invasion

To examine circFAM120B functions, we constructed
three siRNA oligonucleotides to silence circFAM120B
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and then assessed knockdown efficiency in OS cells
(Figure 3A). CCK8 assays showed circFAM120B
silencing suppressed OS viability (Figure 3B, 3C).
Similarly, colony formation assays showed that
downregulated circFAM120B levels inhibited cell
cloning efficiency (Figure 3D). Additionally, cell
invasion capabilities after circFAM120B silencing were
also significatly decreased (Figure 3E). Combined,
circFAM120B promoted OSn vitro cell proliferation
and invasion capabilities.

circFAM120B binds miR-1205 in OS

circRNAs exert their biological effects by interacting
with miRNAs [17, 18]. In this study, circRNAIRNA-
MRNA network analyses revealed that circFAM120B
contained binding sites for miR205, miR1184, miR

1276, and miRL2343p (Figure 4A, 4B).Pull-down
assayshowed miR1205was highly enriched in RNAs
when using thecircFAM120B probe in comparison to
the oligonucleotide probe (Figure 4C, 4D). Luciferase
reporter assay data showed that activities in OS cells
expressingcircFAM120BWT and miR1205 mimics
were inhibited (Figure 4E, 4F)RIP assay data
confirmedcircFAM120B and miR1205 were enriched
in AGO2 cell line immunoprecipitan{&igure 4G, 4H).
Combined, circFAM120B appeared to function as a
sponge for miRL205.

MiR -1205 suppresses OS cells proliferation and
invasion

To ascertain mIRL205 functional insights, miRL205
levels in OS samples and cell lines were explored
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(Figure 5A, 5B). Next, miRL205 mimics were

transfected into OS cells (Figure 5C), Edu
proliferation assays shwed that miR1205
overexpression inhibited in  vitro OS cells

proliferation (Figure 5D). We also observed similar
data for miR1205 effects onin vitro OS cells

invasion (Figure 5E). Collectively, miR1205
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putatively functioned as a tumor suppressor miRNA
during OS progression.

MiR -1205 negatively inhibits PTBP1 expression

Next, PTBP1 was selected as target of +h#®5 for
further investigation (Figure 6A).To confirm the
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