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Objective: The pathogenesis of diffuse large B-cell lymphoma (DLBCL) has not yet been
fully elucidated. An increasing number of studies have shown that circular RNAs
(circRNAs) play an important role in tumorigenesis and development. The aim of this
study was to investigate the effect of CircCFL1 on the malignant progression of DLBCL.
Methods: RT-qPCR was used to detect the expression levels of CircCFL1 and miR-107.
A dual-luciferase reporter gene experiment was conducted to verify that CircCFL1 targeted
miR-107 and the miR-107 target gene HMGBI1. BrdU, transwell, and MTT tests were
performed to detect cell invasion and proliferation. Western blot analysis was used to detect
the phosphorylation of proteins. Xenograft models were established to confirm the effect of
CircCFL1 on DLBCL tumor growth in vivo.

Results: The expression of CircCFL1 in cells transfected with the CircCFL1 overexpression
vector was higher than that in the control group. After overexpressing CircCFL1, the
expression of miR-107 in cells decreased significantly, and the protein level of HMGBI
increased. The dual-luciferase reporter gene experiment showed that CircCFL1 directly
bound to miR-107 and reduced the inhibition of the target gene HMGBI1. After CircCFL1
was overexpressed, cell migration and proliferation were enhanced. The tumor volume and
weight in the lentivirus CircCFL1 group were higher than those in the lentivirus NC group.
Conclusion: Results showed that the circRNA CircCFL1 could regulate the expression of
HMGBI1 through miR-107 to promote the proliferation and migration of DLBCL.
Keywords: circular RNA, CircCFLI1, lymphoma, HMGBI, proliferation, migration

Introduction
Diffuse large B-cell lymphoma (DLBCL) is the most common non-Hodgkin B-cell
lymphoma in adults."> DLBCL has considerable heterogeneity in morphologies,
immunophenotypes, genetic characteristics, and clinical manifestations. In accor-
dance with gene expression profiles, DLBCL can be divided into germinal center
B-cell type (GCB type) with good prognosis and activated B-cell type (ABC
type).>* The difference in prognosis between GCB and ABC is due to their
different pathways. The difference in pathways is subsequently attributed to the
abnormal expression of proteins or the broken rearrangement, amplification, and
translocation of key genes. However, the pathogenesis of DLBCL has not yet been
fully elucidated.

Competitive endogenous RNA (ceRNA) is a transcript that achieves mutual
regulation by miRNA response elements that are competing to bind to common
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miRNAs.%’ Circular RNAs (circRNAs) are a type of non-
coding RNAs that are produced by special selective shear-
ing. Given their closed circular structures, circRNAs lack
free ends and are unaffected by RNA exonucleases and are
thus more stable than linear RNAs. Few studies have been
conducted on circRNAs, and their underlying mechanism
has not been elucidated. Nevertheless, experiments have
revealed that some circRNAs are rich in miRNA-binding
sites and play a competitive role in binding to microRNAs
(miRNAs), which are a class of highly efficient ceRNAs in
cells. MiRNAs are a class of endogenous single-stranded
noncoding regulatory small RNA molecules; they have
wide distribution and highly conserved sequences and are
approximately 18-25 nucleotides in length.** MiRNAs
regulate gene expression and participate in a series of
important biological processes, such as cell development,
proliferation, differentiation, and apoptosis. MiRNAs have
specific expression levels and patterns in DLBCL.
Changes in miRNA expression can cause the abnormal
expression of target genes, thereby affecting the occur-
rence and development of DLBCL.'°

HMGBI is an ubiquitous DNA-binding protein that is
involved in maintaining gene stability and regulating DNA
transcription and repair.'""'? Under the influence of injury,
infection, chemotherapy, and other factors, HMGBI1 can
be used as a DAMP to bind to RPR, TLR, CXCL12, and
other PRR receptors by activating CDC42, MyD88/
TRAF6, NF-xB, MAPK, and the antiapoptotic protein
c-IAP; this phenomenon leads to the mediation of inflam-
matory responses, angiogenesis, tumor cell growth, and
metastasis and  consequently  promotes  tumor
development.'® The current study found that HMGBI
played an important role in lymphoma development.
Kang et al.'*'> conducted immunohistochemical tests
and found that the expression level of HMGBI in the
lymph nodes of patients with non-Hodgkin’s lymphoma
is significantly higher than that in normal lymph nodes.

In this study, the expression of CircCFL1 was up-
regulated by transfecting a circular RNA overexpression
vector. The role of CircCFL1 in the proliferation and
migration of DLBCL was investigated to provide a new
target for clinical treatment.

Methods

Cell Lines and Cell Cultures
The human DLBCL cell lines OCI-Ly7 and OCI-Ly3 were
purchased from the ATCC. The cell lines were routinely

cultured in RPMI-1640 medium supplemented with 10%
heat-inactivated fetal bovine serum, 2.0 mM L-glutamine,
100 U/mL penicillin, and 100 mg/mL streptomycin. All
cells were cultured in a humidified incubator at 37 °C with
5% CO,. The cells were transfected by using the transfec-
tion reagent Lip2000 in accordance with the manufac-
turer’s instructions. After transfection for 48 h, the cells
were harvested for subsequent experiments.'®

Cell Transfection

Si-CircCFL1, vector-CircCFL1 (pc-DNA3.1-CircCFL1),
miR-107 mimics, si-HMGBI, and corresponding negative
control groups were all purchased from Ruibo (Shanghai,
China). Lentivirus CircCFL1 overexpression vector and
lentivirus-NC were constructed by OBiO Technology
Corp., Ltd. (Shanghai, China). OCI-Ly7 and OCI-Ly3
cell lines were transfected with these above agents by
using Lipofectamine 3000 reagent (Invitrogen). The OCI-
Ly7 and OCI-Ly3 cells were divided into four groups: si-
NC group, si-CircCFL1 group, NC vector group, and
vector-CircCFL1 group. Furthermore, the OCI-Ly7 cell
line was divided into the NC vector, CircCFLI,
CircCFL1+miR-NC, CircCFL1+miR-107, CircCFL1+si-
NC, and CircCFL1+si-HMGBI1 groups. Transfection effi-
ciency was detected via RT-qPCR.

Quantitative PCR

TRIzol was used to extract total RNA from the cells. The
integrity of the extracted RNA was determined via agarose
gel electrophoresis. RNA concentration and purity were
determined by using a microplate reader. cDNA synthesis
was performed in accordance with the instructions of the
reverse transcription kit, and qPCR was completed by
using a Bio-Rad real-time fluorescence quantitative PCR
instrument. The primer sequences of HMGBI are as fol-
lows: HMGBI1F: 5-TGCAGATGACAAGCAGCCTT-3'
and R: 5-GCTGCATCAGGCTTTCCTTT-3'. The primer
sequences of B-actin are F: 5'-CCTGTACGCCAACACAG
TGC-3' and R: 5'-ATACTCCTGCTTGCTGATCC-3'. The
primer sequences of miR-107 are F: 5'-GGAGCAGCA
TTGTACAGG-3' and R: 5-CAGTGCGTGTCGTGGA
-3'. The U6 primer sequences are F: 5'-GCTTCGGCAG
CACATATACTAAAAT-3" and R: 5-CGCTTCACGAAT
TTGCGTGTCAT-3'. For the quantification of circRNA
and miRNA, B-actin and U6 were used as internal con-
trols, respectively. The reaction conditions were as fol-
lows: predenaturation at 95 °C for 10 min; 95 °C for 10
s, and 60 °C for 60 s. A total of 40 cycles were performed.
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Three replicate wells were set for each gene, and gene
expression was calculated by using the 27" method. The
experiment was repeated three times.

Western Blot Analysis

9The cells were cultured for 48 h after transfection. Total
protein was extracted from the cells. Approximately 25 pg of
the sample was processed through 12% polyacrylamide gel
electrophoresis and then transferred onto a PVDF membrane.
The membrane was placed in blocking solution and shaken
slowly at 37 °C for 2 h. After blocking, the membranes were
incubated with the primary antibodies AKT (Abcam, 1:
1000), p-AKT (Abcam, 1: 500), ERK (Abcam, 1: 1000),
p-ERK (Abcam, 1: 500), STAT3 (Abcam, 1: 1000),
p-STAT3 (Abcam, 1: 500), and actin (Abcam, 1: 2000) at 4
°C overnight. The membrane was then incubated with the
secondary antibody [gG-HRP (Abcam, 1: 1000) at 37 °C for
2 h. ECL chemiluminescence was developed, and the gel
image was processed for analysis. The relative expression of
the target protein was obtained by calculating the ratio of the
absorbance of the target protein to the internal reference. The
experiment was repeated three times.

Dual-Luciferase Reporter Gene

Experiment

Specially designed upstream and downstream circularization
frameworks were inserted into the circRNA overexpression
vector PCDHCMV-MCS-EF1-copGFP. The upstream circu-
larization framework contained endogenous flanking geno-
mic sequences and EcoRI restriction sites. The downstream
circularization framework contained partially inverted
upstream sequences and BamHI restriction sites. The
CircCFL1 sequence was amplified, and the amplified frag-
ment was connected between the upstream and downstream
circularization frameworks of the vector. An empty vector
without the CircCFL1 sequence was constructed. The
psiCHECK?2 dual-luciferase reporter gene vector was pur-
chased from Shanghai Hanheng Biotechnology Co., Ltd.
The CircCFL1 sequence was cloned into the psiCHECK2
vector, which was named as psiCHECK2-CircCFL1-WT.
The CircCFL1 sequence with the miR-107 binding site
mutation was synthesized and cloned into the psiCHECK?2
vector. This construct was designated as psiCHECK2-
CircCFL1-Mut. The HMGB1 3'UTR containing the miR-
107 binding site was cloned into the psiCHECK?2 vector.
This construct was named as psiCHECK2-HMGB1-3'UTR-
WT. The HMGB1 3'UTR with the mutated miR-107 binding

site was cloned into the psiCHECK2 vector. This construct
was designated as psiCHECK2-HMGB1-3'UTR-Mut. This
vector used the Renilla luciferase gene as the reporter gene
and the firefly luciferase gene as the internal reference gene.
After vector construction was completed, the vector was
identified by sequencing. The cells were transfected in
groups by using Lip2000 in accordance with the instruc-
tions. Luciferase activity was detected in accordance with
the manufacturer’s instructions. The luciferase gene lumi-
nescence value/firefly luciferase gene luminescence value
(Rluc/Fluc) was used to represent relative luciferase activity.

Invasion Experiment

The cells were cultured in 300 plL of serum-free medium.
A total of 30 uL (or 50 pg/well) of Matrigel was added to
the cells. The mixture was mixed well on an ice bath at 4 °C.
Approximately 100 uL (3 rooms) of the mixture was placed in
the upper chamber and incubated at 37 °C for 4-5 h (>5 h).
The cells were digested, washed three times with serum-free
medium, counted, and prepared into a cell suspension. Then,
they were washed with serum-free medium. Approximately
100 pL of the cell suspension was added to each well in the
lower chamber. The chamber was filled with 600 puL of serum-
free conditioned medium and incubated at 37 °C for 24 h. The
transwell was removed. The cells were washed twice with
PBS, fixed with 5% glutaraldehyde at 4 °C, washed twice with
PBS, and stained with crystal violet (0.1%) at room tempera-
ture for 0.5 h. The stained cells were washed twice with PBS,
and the upper surface cells were wiped with a cotton ball. The
cells were observed under microscopy.

Scratch Test to Detect Cell Migration
Capability

The cells were cultured for 48 h after transfection. When
cell confluence reached 95%, a 200 pL pipette was used to
create scratches. After changing the medium to serum-free
medium for 24 h, the cells were observed under an
inverted microscope. The relative migration capacity of
the cells was determined. Three visual fields were taken
for analysis in each group.

MTT Test to Detect Cell Proliferation
Capability

At 48 h after transfection, the cells were seeded in 24-well
plates to a cell confluence of 60%. A total of 200 puL of
diluted MTT solution was added to each well, and the cells
were incubated for 2 h in accordance with the instructions
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of the MTT kit. Absorbance was recorded by using
a microplate reader."’

Establishment of the Nude Mouse Model
Ten female BALB/c nude mice (4 weeks old) were pur-
chased from Vital River Laboratory Animal Technology
Co., Ltd. (Beijing, China) and randomly divided into the
lentivirus CircCFL1 and lentivirus NC groups (5 in each
group). OCI-Ly7 cell lines (1 x 107 cells) transfected with
lentivirus CircCFL1 or lentivirus NC were injected into
the backs of the mice. The tumor volume was tested every
week until the mice were sacrificed. Finally, xenograft
tumors were removed and weighed. All animal experi-
ments were approved by the animal ethics committee of
Guangzhou First People’s Hospital. The guidelines for the
welfare of experimental animals are GB/T 35892-2018
standard issued by the General Administration of Quality
Supervision, Inspection and Quarantine of the People’s
Republic of China.

Statistical Analysis

SPSS19.0 was used for statistical analysis. 7-test was used
to compare the means of two samples, and ANOVA was
conducted to compare multiple groups. P < 0.05 means
that the difference was statistically significant.'®

Results
CircCFL| Promoted the Malignant
Behavior of DLBCL

We constructed an overexpression plasmid for CircCFL1
and applied siRNA to knock down the expression of
CircCFL1 to study the effect of CircCFL1 on DLBCL.
The experimental groups were divided into four groups,
namely, the si-NC, si-CircCFL1, vector-NC, and vector-
CircCFL1 groups. CircCFLI1-overexpressing vector and
empty vector were transfected into the cells. Relative
CircCFL1 expression was detected. The results showed
that the relative expression of CircCFLI1 in cells trans-
fected with the expression vector was significantly higher
than that in the control cells. CircCFL1 expression was
effectively reduced in the knockdown group (Figure 1A
and B). The proliferation capabilities of OCI-Ly7 and
OCI-Ly3 were promoted by the overexpression of
CircCFL1 and inhibited by the knockdown of CircCFL1
(Figure 1C and D). Cell proliferation and transwell tests
were also conducted. The proliferation and invasion of
OCI-Ly7 and OCI-Ly3

were promoted by the

overexpression of CircCFL1 and the knockdown of
CircCFL1 (Figure 1E-H).

Overexpression of CircTCF25 Activated

the AKT/ERK Pathway

The AKT, ERK, and STAT3 signaling pathways control
cell proliferation, and these molecules are actively phos-
phorylated. Therefore, we tested whether CircCFL1 pro-
motes cell proliferation via the above signaling pathways.
Protein phosphorylation changed after we overexpressed
and knocked down CircCFL1. The overexpression of
CircCFL1 up-regulated p-AKT, p-ERK, and p-STATS3,
whereas the knockdown of CircCFL1 suppressed p-AKT,
p-ERK, and p-STAT3 expression (Figure 2A and B).

CircCFLI Sponged MiR-107 to Inhibit
MiR-107 Expression

We conducted a predictive analysis of miRNAs bound by
CircCFL1 to further verify the target gene of CircCFLI.
The prediction results showed that CircCFL1 could bind to
miR-107 (Figure 3A). The dual-luciferase assay results
revealed that CircCFL1 directly bound to miR-107
(Figure 3B). The miR-107 expression test also proved
that the overexpression of CircCFL1 inhibited the expres-
sion of miR-107. The inhibition of CircCFLI1 promoted
the expression of miR-107 (Figure 3C). The RIP experi-
ment (AGO antibody probe) also confirmed that CircCFL1
bound to miR-107 (Figure 3D). The RNA pull-down
experiment (miR-107 probe) showed that miR-107 was
bound by CircCFL1. Compared with the control treatment,
the biotin-miR-107 probe could bind to more CircCFL1
(Figure 3E).

MiR-107 Bound to HMGBI to Inhibit the
Expression of HMGBI

We first predicted the genes that could be bound and
determined potential binding target genes through
TargetScan and database prediction to study the target
genes of miR-107 (Figure 4A). The dual-luciferase experi-
mental results showed that miR-107 directly bound to
HMGBI1 (Figure 4B). The results of RNA pull-down
experiments showed that biotin-miR-107 directly bound
with HMGBI1 (Figure 4C). The qPCR expression analysis
results indicated that miR-107 could inhibit the expression
of HMGBI1. However, miR-107 inhibition promoted the
expression of HMGBI1 (Figure 4D). Further research

showed that the overexpression of CircCFL1 promoted
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Figure | CircCFLI promoted the malignant behavior of DLBCL. (A and B) qRT-PCR detection of the expression levels of CircCFLI in OCI-Ly7 and OCI-Ly3 cell lines.
(C and D) Cell proliferation experiment on OCl-Ly7 and OCI-Ly3 after different treatments. CircCFL| overexpression promoted cell proliferation. (E and F) BrdU assay of
the proliferation of OCI-Ly7 and OCI-Ly3 cells. CircCFLI| overexpression promoted cell proliferation. (G and H) Transwell assay experiment on the cell invasion capabilities
of OCI-Ly7 and OClI-Ly3 via after different treatments. CircCFL| overexpression promoted cell invasion. *p < 0.05, **p < 0.01, **p < 0.001. Magnification: 200x.
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**p < 0.01.

the expression of HMGBI1, and the inhibition of CircCFL1
reduced the expression of HMGBI1 (Figure 4E).

Overexpression of MiR-107 and
Knockdown of HMGBI| Reversed the
Function of CircCFLI

We conducted cell proliferation, migration, and invasion
experiments to further study the biological role of
CircCFL1. The overexpression of CircCFL1 up-regulated
the expression of HMGBI1, whereas miR-107 inhibited the
expression of HMGBI1 (Figure 5A). Cell proliferation
experiments showed that the overexpression of CircCFL1
promoted cell growth, whereas the overexpression of miR-
1107 and the knockdown of HMGBI reversed the promot-
ing effect of CircCFL1 on cell proliferation (Figure 5B).
The results of cell proliferation and invasion experiments
showed that CircCFL1 overexpression promoted cell pro-
liferation and invasion capability, whereas excessive
miR-107 and HMGBI! knockdown reversed CircCFL1-
enhanced cell proliferation and invasion capability
(Figure 5C-F). The protein expression test results also
showed that CircCFL1 overexpression up-regulated the
expression of p-AKT, p-ERK, and p-STAT3. By contrast,

the overexpression of miR-107 or the knockdown of
HMGBI reversed the enhanced protein expression of
CircCFL1 (Figure 6A-G).

Overexpression of CircCFLI Promoted
the Tumor Growth of DLBCL

We established xenograft models to further verify the role
of CircCFL1 in the malignant progression of DLBCL. In
vivo experiments showed that CircCFL1 overexpression
enhanced the tumor growth of DLBCL (Figure 7A and B).
The CircCFL1 level in the lentivirus CircCFLI1 group was
higher than that in the lentivirus NC group, indicating that
transfection was effective. In addition, CircCFL1 overex-
pression could inhibit the expression of miR-107 in vivo
(Figure 7C). All results indicated that the overexpression
of CircCFL1 enhanced the tumor growth of DLBCL.

Discussion

DLBCL is the most common aggressive lymphoma and
accounts for 30-40% of all non-Hodgkin lymphomas.'®
Genetic abnormalities and biological changes are impor-
tant factors that affect the occurrence and evolution of
DLBCL. In recent years, the role of circRNAs in the

course of DLBCL disease has received increasing
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Figure 3 CircCFLI sponged miR-107. (A) Information on binding sites between CircCFLI and miR-107. Prediction was performed by using the Starbase (http://starbase.
sysu.edu.cn/) website. (B) Double luciferase reporter assay confirmed that CircCFLI bound to miR-107. (C) MiR-107 expression after CircCFL| overexpression and
knockdown was detected through qPCR. (D) RNA pull-down assay confirmed the binding of CircCFLI to miR-107. (CircCFLI as a probe). (E) RNA pull-down assay
confirmed the binding of CircCFL| to miR-107 (miR-107 probe). **p < 0.01, ***p < 0.001.

attention. Finding new molecular markers and discovering
new mechanisms are of great significance in the early
diagnosis, treatment, and prognosis of DLBCL.

Although the ceRNA hypothesis has not been proposed
for a long time, scholars have confirmed the role of
ceRNA regulatory mechanisms in tumorigenesis in pros-
tate, colorectal cancer, melanoma, malignant glioma, liver
cancer, and breast cancers.”> CircRNAs are usually circu-
lar RNAs that are composed of exons and a new and
mysterious endogenous RNA. In recent years, some stu-
dies have shown that circRNAs contain MREs with a large
number of miRNAs, which can play the role of ceRNAs
and become a new ceRNA member.* With the continuous
exploration and research of circRNAs, their role in tumor-
igenesis has been gradually recognized. CircRNA ciRS-7
can competitively bind to miR-7 to relieve or reduce the
inhibition of carcinogenic factors (including the EGF

receptors IRS-1, IRS-2, Pakl, Rafl, Ackl, and PIK3CD)
by miR-7, increase the expression of oncogenic factors,
and promote cancer progression. In rectal cancer, ciRS-7
binds to miR-7, promotes the expression of the oncogenic
transcript YY1, inhibits the expression of P53, promotes
cancer cell proliferation and metastasis, and inhibits cancer
cell apoptosis.*>°

In this study, we first reported the function of CircCFL1
in DLBCL. The role of CircCFL1 in other tumors has not
been studied. We conducted bioinformatics analysis prior to
this study. Predictions were made for circRNAs. The ceRNA
mechanism of CircCFL1/miR-107/HMGBI that might exist
in large B-cell lymphoma tumors was first constructed on the
basis of references and by applying TargetScan (http:/www.
targetscan.org/vert 72/) and Starbase (http://starbase.sysu.
edu.cn/index.php). Furthermore, we confirmed the role of
CircCSNK1G1 in promoting cell proliferation and invasion
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Figure 4 MiR-107 bound to HMGBI. (A) HMGBI site information on miR-107 targets. Prediction was performed by using the TargetScan (http://www.targetscan.org/vert_
72/) website. (B) Detection of the luciferase activities of CircCFLI-wt and CircCFLI-mut by dual-luciferase reporter gene experiment. (C) RNA pull-down assay was
performed to detect whether miR-107 bound to HMGBI. (D) MiR-107 inhibited the expression of HMGBI. (E) HMGBI expression after CircCFL| overexpression and

knockdown was detected through qPCR. *p < 0.05, **p < 0.01, ***p < 0.001.

at the cell level through pre-experiments. We further studied
the function and regulatory mechanism of CircCSNK1Gl1 in
large B-cell lymphoma tumors. We successfully constructed
the CircCFL1 overexpression vector and transfected it into
DLBCL cells. Up-regulating CircCFL1 could significantly
inhibit the expression of miR-107, increase the protein level
of HMGBI1, and promote the proliferation and migration of
cells. By using the dual-luciferase reporter gene system, we
verified that CircCFL1 targeted the miR-107 and miR-107
target gene HMGB1. HMGBI, together with Cyclin D,
phosphorylates and deactivates RB1, thereby guiding the
cell cycle?” MiR-107 negatively regulates HMGB1 and
other carcinogenic factors.”®** Our experimental results
were consistent with the results of previous studies.
According to bioinformatics prediction results and our
experimental results, CircCFL1 can play an important reg-
ulatory function through miR-103a-3p and miR-107 in
DLBCL.

HMGBI plays an important role in lymphoma devel-
opment. Staratschek et al*® found that 11 out of 18 patients
with non-Hodgkin’s lymphoma have significantly higher
levels of HMGB1 mRNA expression than normal controls.
They speculated that HMGBI released by necrotic cells
promotes lymphoma cell growth and angiogenesis through
paracrine pathways. Dejean et al*' found that HMGBI can
also induce IL-8 release by activating the MMP-9, PAR-2,
and NF-«B pathways by binding to CXCR1 and CXCR2
on the surfaces of ALK-positive lymphoma cells to pro-
mote the growth and metastasis of lymphoma cells; after
treatment with the HMGBI1 inhibitor glycyrrhizin, the
invasion and metastatic capabilities of lymphoma cells
are significantly reduced.**** In the present study, we
found that CircCFL1 can promote the expression of
HMGBI1 by targeting miR-107, thereby activating the
HMGBI signaling pathway and up-regulating the phos-
phorylation levels of p-AKT, p-ERK, and p-STAT3.
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Figure 5 Overexpression of miR-107 and knockdown of HMGBI reversed the promotion of DLBCL by CircCFLI. (A) Detection of HMGBI expression levels in the OCI-
Ly7 cell line. (B) Cell proliferation experiment on OCI-Ly7 after different treatments. (C and D) BrdU assay was performed to detect the proliferation of OCI-Ly7.
CircCFLI overexpression promoted cell proliferation. (E and F) Cell invasion experiment on OCI-Ly7 after different treatments. CircCFLI overexpression promoted cell
invasion. **p < 0.01. Magnification: 200x.

Cancer Management and Research 2020:12 submit your manuscript 9359

Dove


http://www.dovepress.com
http://www.dovepress.com

Chen et al

Dove

OCl-Ly7
A < .
Fe . 8
S Y o S
-$§ & F 3
> 9
o FFes s
[3) N WO
& & & &eE &
O & & & @@
< 0 O G G O
AKT | o e e c— o —
p-AKT e e o —
ERK ‘-‘---
— A W W —
p-ERK T — -
STAT3 N — " — e
p-STAT3 _—— - C—— -
B-actin | s s " S S —
D
c
S
»
]
e
Q
X
)
[
s
©
°©
(14

Relative expression
of STAT3

1.5
10{x T T L 1
0.5
0.0
E LS L
d O & & &
F S & NOR
O N v
O N [N
& & Cgvagb <~
XN O
TN (}‘o

Relative expression

Relative expression Relative expression

Relative expression

of p-AKT

Figure 6 Overexpression of miR-107 and knockdown of HMGBI reversed the effect of CircCFLI on the AKT/ERK pathway. (A—G) Detection of proteins related to the
AKT/ERK pathway via Western blot analysis. CircCFLI overexpression promoted the phosphorylation of AKT, ERK, and STAT3. Overexpression of miR-107 and
knockdown of HMGBI reversed the effect of CircCFLI. **p < 0.01.

9360

submit your manuscript

Dove

Cancer Management and Research 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Chen et al

A OClI-Ly7
OCl-Ly7
500- -~ Lentivirus NC
- -& Lentivirus CircCFL1
£ 400
E
£ 300- *
3
©
> 200+
1
(o]
g 100+
[
0 T T T T
9 N v > ™
weeks after injection of OCI-Ly7 cells
B C OClI-Ly7
OCl-Ly7
0.8
. * b X B Lentivirus NC
2 @ m= Lentivirus CircCFL1
= 1)
=) 3 21
H s
. =
<] -
£ = 14 *
3 7]
= o
o.
A
) )
& &
$ &

Figure 7 Overexpression of CircCFLI promoted the tumor growth of DLBCL. (A) Detection of tumor volume after the injection of OCI-Ly7. Overexpression of CircCFLI
promoted cell proliferation. (B) Detection of tumor weight after the injection of OCI-Ly7. (C) Expression levels of CircCFL| and miR-107 were detected via RT-qPCR. *p < 0.05, *p <

0.0lI.

Conclusion

We initially confirmed the regulatory function of the
CircCFL1/miR-107/HMGBI1 pathway in DLBCL. Further
studies on the function and mechanism of CircCFL1 in the
development of DLBCL could provide potential new
molecular targets for treatment.
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