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Abstract

METTL3 is an important methyltransferase in N(6)-methyladenosine (m6A) modification. Recently, METTL3 medi-
ates methylation of pri-microRNA (miRNA) to accelerate miRNA maturation, regulating tumor development. This study
explored whether METTL3 mediated miR-99a-5p to influence oral squamous cell carcinoma (OSCC) cell metastasis.
MiR-99a-5p, ZBTB7A, and MATTL3 expression was measured using quantitative real-time PCR. Biological behaviors
were assessed using cell counting kit-8, flow cytometry, Transwell assay, as well as western blot. Luciferase reporter assay
evaluated the interaction between miR-99a-5p and ZBTB7A. METTL3-regulated pri-miR-99a-5p processing was deter-
mined by RNA binding protein immunoprecipitation (RIP) and methylated RNA immunoprecipitation (MeRIP) assays.
The consequences clarified that miR-99a-5p was upregulated in OSCC cells. Downregulation of miR-99a-5p suppressed
cellular viability, migration, invasion, and epithelial-mesenchymal transition (EMT), and induced apoptosis. ZBTB7A
acted as a miR-99a-5p target and reversed the effects on cellular behaviors induced by miR-99a-5p inhibitor. m6A content
and METTL3 expression were increased in OSCC cells. METTL3 promoted the m6A modification of pri-miR-99a-5p
and thereby facilitated miR-99a-5p processing. Moreover, knockdown of METTL3 inhibited OSCC metastasis by down-
regulating miR-99a-5p. Taken together, METTL3 promoted miR-99a-5p maturation in an m6A-dependent manner, which
further targets ZBTB7A to accelerate the progression of OSCC. These findings suggest potential targets for OSCC therapy.
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Introduction patients with advanced OSCC remains unsatisfactory [4, 5].

Surgery combined with chemoradiotherapy is the primary

Oral cancer is a malignant tumor occurring in the oral cav-
ity, ranking 18th in incidence and 16th in mortality among
all cancers [1]. More than 90% of oral cancers are squa-
mous cell-based, known as oral squamous cell carcinoma
(OSCCQ). It is the most malignant and harmful tumor type of
head and neck cancer [2]. Genetic factors, tobacco, alcohol,
and human papillomavirus are the main causes of OSCC
[3]. At present, the clinical outcomes of OSCC have been
obviously enhanced along with the continuous development
of diagnosis and treatment. However, the prognosis for
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treatment for locally advanced OSCC [6, 7]. However, most
advanced OSCCs occur in distal metastases, leading to poor
therapeutic effects and poor prognosis. Therefore, control of
distant metastasis of OSCC contributes to improving sur-
vival rates [8].

The dysregulation of microRNAs (miRNAs) is a cause
of tumorigenesis, which makes miRNAs the new targets
for tumor therapy [9]. MiRNAs are critical to tumorigen-
esis and cancer development, functioning as tumor pro-
moters or suppressors [10]. Dysregulation of miRNAs is
linked to OSCC recurrence and prognosis [11]. In addition,
miRNAs are epigenetic molecular markers associated with
OSCC metastasis, such as miR-21. miR-34a, miR-196a,
and miR-137 [12]. Recently, the biogenesis of miRNAs
has been identified: Drosha and DGCRS8 complex convert
pri-miRNAs to pre-miRNAs post-transcription [13]. Then,
pre-miRNAs are cleaved by Dicer to form mature miRNAs
[14]. MiR-99a-5p is downregulated in OSCC and inhibited
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cell proliferation, migration, and invasion [15, 16]. There-
fore, understanding the mechanisms of miR-99a-5p matura-
tion in OSCC has not been elucidated.

N6-methyladenosine (m6A) methylation is an RNA
modification that regulates RNA structure, transcription,
processing, splicing, stability, degradation, and translation
[17]. The alteration of m6A methylation affects tumor pro-
gression by regulating growth, differentiation, metastasis,
and cell death [18]. M6A methylation is a key regulator of
miRNA biosynthesis, promoting pri-miRNAs to be spe-
cifically recognized by DGCRS8 and thus making miRNAs
maturation [19, 20]. Methyltransferase-like 3 (METTL3)
is a methyltransferase involved in methylation modifica-
tion that accelerates or decelerates tumor progression [21].
Several studies have revealed that METTL3 promotes the
processing of pri-miRNAs, such as pri-miR-19a and pri-
miR221/222 [22, 23]. However, whether METTL3 could
regulate miR-99a-5p maturation in OSCC remains unclear.

Here, we aimed to investigate the functional role of miR-
99a-5p and METTL3 in OSCC. Moreover, we identified the
effects of METTL3 on the processing and maturation of pri-
miR-99a-5p processing. We found that METTL3 promoted
OSCC progression by modulating pri-miR-99a-5p matura-
tion in an m6A-dependent manner via targeting ZBTB7A.
These findings imply that METTLS3 is a potential therapeu-
tic target for OSCC.

Materials and Methods
Cell Culture

HOK (human oral keratinocyte) cells were purchased from
Tongpai Biotechnology (Shanghai, China). CAL27, SCC9
SCC15, and UM2 cell lines were purchased from ATCC
(Manassas, USA). All cells were maintained in DMEM
containing 10% FBS (Hyclone, South Logan, USA) and 1%
penicillin and streptomycin (Invitrogen, Carlsbad, USA) at
37 °C with 5% CO,.

Cell Transfection

MiR-99a-5p mimic (5’-AACCCGUAGAUC-
CGAUCUUGUG-3’), miR-99a-5p inhibitor
(5’-CACAAGAUCGGAUCUACGGGUU-3%), mimic

negative control (nc) and inhibitor nc were acquired from
Ribobio (Guangzhou, China). Short hairpin RNA (sh-
nc), sh-ZBTB7A, METTL3 overexpression vector (oe-
METTL3), empty vector, and sh-METTL3 were obtained
from Genepharma (Shanghai, China). CAL27 and SCC9
cells were seeded into 6-well plates until 80% confluence.

Lipofectamine 3000 (Invitrogen) was used for transient
transfection for 48 h.

Quantitative Real-Time PCR (qRT-PCR)

Total RNA was isolated using TRIzol reagent (Invitrogen).
Following detecting RNA purity at A260/A280 ratio using
an ultraviolet spectrophotometer (METTLER Toledo), a
ReverTra Ace qPCR RT kit (TOYOBO, Osaka) was used
for reverse transcription. Real-time PCR was conducted
using THUNDERBIRD ¢gPCR Mix (TOYOBO, Osaka,
Japan) in a Step One Plus Real-time PCR system (Applied
Biosystems, Foster, USA). U6 was the internal control of
miR-99a-5p, and GAPDH was the normalization control
of mRNAs. The relative quantity of expression was deter-
mined with the 272! method.

Cell Counting Kit-8 (CCK-8)

Cell viability was analyzed using CCK-8. CAL27 and
SCC9 cells (2000 cells/well) plated in 96-well plates were
incubated for one day and subsequently incubated with 10
pL of CCK-8 solution (Dojindo, Tokyo, Japan) for 2 h. The
transmittance (A) value was detected at 450 nm using a
microplate reader (Bio-Tek, Biotek Winooski, USA).

Flow Cytometry

Cell apoptosis was analyzed using flow cytometry. Trans-
fected cells were centrifugated, washed, and resuspended
using a binding buffer. Annexin-V-PE (5 pL) and 7-AAD (5
uL) from Annexin V-PE/7-AAD apoptosis kit (Elabscience,
Wuhan, China) were incubated with cell suspension for
20 min in the dark. Apoptosis was assessed by a flow cytom-
eter (Beckman Coulter, Miami, USA).

Transwell Assay

Transfected cells were suspended in medium without serum
and added to the top Transwell chambers for invasion or
migration analysis with or without Matrigel. The lower
chambers were filled with the medium with FBS. One day
later, unmigrated or uninvaded cells were removed. Para-
formaldehyde (4%) was used to fix the migrated or invaded
cells, which were subsequently stained with crystal violet.
The results were imaged under a microscope (Olympus,
Tokyo, Japan).

Western Blotting

Harvested OSCC cells were lysed using RIPA buffer and a
BCA kit (Beyotime, Shanghai) was used to examine protein
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concentration. Equal amounts of proteins were separated
on 10% SDS-PAGE and transferred to PVDF membranes
(Millipore, Billerica, USA). Primary antibodies (Abcam,
Cambridge, USA) were diluted and incubated with the
membranes at 4 °C overnight, which were further incubated
with secondary antibody (Abcam) at room temperature
for 1 h. A Clarity Western ECL Subs (Bio-Rad, Hercules,
USA) was used to visualize protein bands. The antibodies
are shown as follows: anti-E-cadherin (ab98952, 1:1000),
anti-N-cadherin (ab98952, 1:1000), anti-Vimentin (ab8978,
1:1000), anti-ZBTB7A (ab70208, 1:2000), anti-GAPDH
(ab8245, 1:2000), HRP-conjugated goat anti-mouse IgG
(ab205719, 1:3000) and HRP-conjugated goat anti-rabbit
IgG (ab6721, 1:3000).

Bioinformatic Analysis

The targets of miR-99a-5p were predicted using the Tar-
getScan  (https://www.targetscan.org/vert 80/), miRDB
(http://www.mirdb.org/), and starBase (http://starbase.sysu.
edu.cn/) datasets. The entered miRNA name was “miR-
99a-5p”. “Human” was the specie.

Luciferase Reporter Assay

Wild-type and mutant ZBTB7A (ZBTB7A-WT, ZBTB7A-
MUT) sequences were inserted into the pGL3 plasmids
(Promega, Madison). CAL27 and SCC9 cells were co-trans-
fected with ZBTB7A-WT or ZBTB7A-MUT and mimic or
mimic nc using lipofectamine 3000. Two days later, the
Dual-Luciferase Reporter Assay System (Promega) was
used to detect the luciferase activity.

Detection of m6A Content

An m6A RNA methylation quantification kit (Abcam) was
used to detect m6A content. Briefly, total RNA was incu-
bated with 2 pul m6A negative control or positive control
solution for 1.5 h at 37 °C. m6A RNA was captured using
a capture antibody and detection antibody at room tempera-
ture for 1 h. After adding the developer solution, the sam-
ples were incubated until they turned blue in the dark. The
stop solution was added, and the absorbance was detected
using a microplate reader at 450 nm.

RNA Binding Protein Imnmunoprecipitation (RIP)

A RIP kit was acquired from Geneseed (Guangzhou, China)
to analyze the binding relationship between DGCRS and pri-
miR-99a-5p. Cells were lysed on ice for 10 min. After cen-
trifugation, 100 pL supernatant was collected as the input
group. Protein A/G beads were connected to anti-DGCRS
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(ab191875, 1:50, Abcam) and anti-IgG (ab172730, 1:50,
Abcam) at 4 °C for 2 h. The other supernatant (900 pL) was
cultured with the beads-antibody complex at 4 °C for 3 h.
The pri-miR-99a-5p expression was detected by qRT-PCR.

Methylated RNA Immunoprecipitation (MeRIP)

The transfected cells were digested using DNase I to disrupt
RNA. Fragmented RNA was collected as the input group.
The magnetic beads A/G were incubated with anti-m6A
(ab208577, 1:50, Abcam) and anti-IgG (ab18443, 1:50,
Abcam) for 1 h. The other fragmented RNA was incubated
with RNase inhibitor, immunoprecipitation (IP) buffer, and
the beads-antibody complex at 4 °C for 2 h. Then, the pri-
miR-99a-5p expression was detected using qRT-PCR.

Statistical Analysis

Each experiment was repeated at least 3 times. The data
were assessed using the GraphPad Prism 7 software and
presented as mean=standard deviation. The significance
of value differences was evaluated using Student’s t-test or
one-way ANOVA. P<0.05 indicates a statistically signifi-
cant difference.

Results

The Upregulation of miR-99a-5p is Identified in
0scC

A previous study has reported that the expression of miR-
21-5p, miR-31-5p, and miR-155-5p is increased, whereas
miR-99a-5p expression is decreased in OSCC [15]. To con-
firm the results, we detected their expression in OSCC cells
and normal HOK cells. We found that the levels of these
four miRNAs were all significantly higher in OSCC cells
including CAL27, SCC9, SCC15, and UM2 than that in
HOK cells (Fig. 1 A-D). The results indicated that only miR-
99a-5p expression was inconsistent with the results of the
previous study, suggesting the role of miR-99a-5p in OSCC
may be contradictory. Therefore, it is of great significance to
study its role in OSCC.

MiR-99a-5p Downregulation Suppresses Malignant
Advancement of 0SCC

Following inhibitor and inhibitor nc transfection, miR-
99a-5p levels were markedly reduced in CAL27 and SCC9
cells (Fig. 2A). Inhibition of miR-99a-5p inhibited cellular
viability (Fig. 2B). Conversely, inhibition of miR-99a-5p
induced apoptosis of OSCC cells (Fig. 2C and D). Cell
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Fig. 1 Upregulation of miR-99a-5p in OSCC. qRT-PCR was used to
measure the expression of (A) miR-21-5p, (B) miR-31-5p, (C) miR-
99a-5p, and (D) miR-155-5p in normal HOK cells and OSCC cell lines

migration was suppressed by inhibition of miR-99a-5p,
compared with inhibitor nc (Fig. 2E and F). Cell invasion
was also inhibited by a miR-99a-5p inhibitor (Fig. 2G and
H). Downregulation of miR-99a-5p elevated the protein lev-
els of E-cadherin and reduced of N-cadherin and Vimentin
levels (Fig. 2I). However, overexpression of miR-99a-5p
did not affect cell viability, migration, and invasion of HOK
cells (Supplementary Fig. S1). Taken together, downregula-
tion of miR-99a-5p inhibits cell viability, migration, inva-
sion, and epithelial-mesenchymal transition (EMT), and
induces apoptosis of OSCC cells. MiR-99a-5p could not
induce tumor features of HOK cells.
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MiR-99a-5p Targets ZBTB7A

To explore the molecular mechanism, the targets of miR-
99a-5p were predicted using the TargetScan, miRDB, and
starbase online databases (Fig. 3A). The levels of the top five
possibly targets of miR-99a-5p that could be predicted by
all these databases were detected. The results illustrated that
downregulation of miR-99a-5p significantly upregulated
ZBTB7A expression, but not affected the levels of HOXAI,
EPDRI1, FGFR3, and FZDS8 (Fig. 3B and C). The protein
levels of ZBTB7A were elevated by miR-99a-5p downreg-
ulation (Fig. 3D). The bioinformatic analysis data showed
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Fig. 2 Downregulated miR-99a-5p suppresses the malignant advance-
ment of OSCC cells. (A) qRT-PCR measured miR-99a-5p expression
after transfection with inhibitor or nc. Following transfection, (B) cel-
lular viability was analyzed using CCK-8; (C,D) flow cytometry was
performed to analyze OSCC cell apoptosis; (E,F) the migration and

that 3°-UTR of ZBTB7A has binding sites of miR-99a-5p
(Fig. 3E). ZBTB7A expression was lower in CAL27, SCC9,
SCC15, and UM2 cells than that in HOK cells (Fig. 3F). As
compared to nc, miR-99a-5p mimic reduced the luciferase
activity co-transfected with ZBTB7A-WT plasmid, whereas
did not affect the luciferase activity in ZBTB7A-MUT
vector co-transfection group (Fig. 3G and H). The results
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(G,H) invasion were evaluated using Transwell assay; and (I) EMT
was assessed by detecting E-cadherin, N-cadherin, and Vimentin pro-
tein levels using western blotting. ***P<0.001 vs. the inhibitor nc

group

demonstrate that ZBTB7A is a target of miR-99a-5p that is
downregulated in OSCC.

MiR-99a-5p Downregulation Suppresses Malignant
Advancement of OSCC Via Targeting ZBTB7A

After sh-ZBTB7A transfection, the levels of ZBTB7A
were downregulated, compared with sh-NC transfection
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Fig. 3 MiR-99a-5p targets ZBTB7A. (A) The targets of miR-99a-5p
predicted by TargetScan, miRDB, and starBase databases were shown
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the top five targets (HOXA1, EPDR1, FGFR3, ZBTB7A, and FZDS)
expression after miR-99a-5p inhibitor and inhibitor nc transfection.
(D) Effect of miR-99a-5p inhibitor on the protein levels of ZBTB7A
was measured using western blot. (E) The binding position of miR-

(Fig. 4A). Downregulated miR-99a-5p inhibited cell viabil-
ity, and ZBTB7A knockdown abrogated the inhibition of
viability (Fig. 4B). MiR-99a-5p inhibitor facilitated apop-
tosis, while ZBTB7A knockdown counteracted cell apop-
tosis (Fig. 4C and D). Additionally, inhibiting miR-99a-5p
impeded cell migration and invasion, which was rescued by
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99a-5p in ZBTB7A at the 3’-UTR regions. (F) ZBTB7A expression
in HOK, CAL27, SCC9, SCC15, and UM2 cells was measured using
qRT-PCR. (G,H) Luciferase reporter assay was conducted to analyze
the combination of miR-99a-5p and ZBTB7A. ***P<0.001 vs. the
inhibitor nc group in (B and C). ***P<0.001 vs. the HOK group in
(D) **P<0.01 and ***P<0.001 vs. the mimic nc group in (F and G)

knockdown of ZBTB7A (Fig. 4E-H). MiR-99a-5p elevated
E-cadherin levels and decreased N-cadherin and Vimentin
levels, which were counteracted by ZBTB7A knockdown
(Fig. 41). To sum up, downregulation of miR-99a-5p inhib-
its OSCC cell viability, migration, and invasion, and pro-
motes apoptosis by targeting ZBTB7A.
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Fig. 4 MiR-99a-5p suppresses the malignant advancement of OSCC
cells via targeting ZBTB7A. (A) qRT-PCR measured ZBTB7A expres-
sion following sh-NC and sh- ZBTB7A transfection. Following trans-
fection, (B) cellular viability was analyzed by CCK-8; (C,D) flow
cytometry was performed to analyze cell apoptosis; (E,F) the migra-

METTL3 Facilitates Pri-MiR-99a-5p Processing in a
DGCR8-Dependent Manner

Subsequently, m6A levels in OSCC cells were measured.
The results showed that m6A content was increased in
CAL27, SCC9, SCC15, and UM2 cells, particularly in
CAL27 and UM2 cells, compared with HOK cells (Fig. 5A),
suggesting that m6A modification occurs in OSCC cells.
Then, the expression of m6A “writers” was measured.
METTL3 was identified to be highly expressed in CAL27
and SCC9 cells, whereas FTO, ALKBHS5, and WTAP lev-
els in OSCC and HOK cells were no significant difference
(Fig. 5B). METTL14 expression was increased in SCC9
cells, but did not change in CAL27 cells, compared with
HOK cells (Fig. 5B). The data illustrated that transfection
with oe-METTL3 increased METTL3 levels, whereas trans-
fected with sh-METTL3 reduced METTL3 levels (Fig. 5C).
Overexpression of METTL3 upregulated, whereas knock-
down of METTL3 downregulated the levels of miR-99a-5p
(Fig. 5D). Pri-miR-99a-5p binding by DGCRS8 immunopre-
cipitated was increased in oe-METTL3-transfected cells and
was reduced after sh-METTL3 transfection (Fig. SE and F).
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The Me-RIP data showed that overexpressing METTL3
promoted the m6A modification of pri-miR-99a-5p, while
knockdown of METTL3 decreased m6A modification of
pri-miR-99a-5p (Fig. 5G and H). In summary, METTL3
promotes the processing and maturation of pri-miR-99a-5p.

Depletion of METTL3 Suppresses Malignant
Advancement of 0SCC by Downregulating miR-99a-

5p

MiR-99a-5p expression was notably elevated follow-
ing mimic transfection (Fig. 6A). METTL3 knockdown
decreased miR-99a-5p levels, whereas mimic transfec-
tion reversed the decrease of METTL3 levels (Fig. 6B).
Cell viability was inhibited by METTL3 silencing, and
was abrogated by overexpressing miR-99a-5p (Fig. 6C).
Apoptosis was facilitated by METTL3 knockdown, which
was counteracted by miR-99a-5p (Fig. 6D and E). Knock-
down of METTL3 inhibited cell migration and invasion,
whereas enforced miR-99a-5p partly abolished the inhibi-
tion (Fig. 6F-I). In addition, silencing of METTL3 inhib-
ited EMT, whereas miR-99a-5p overexpression rescued the
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Fig. 5 METTL3 facilitates the processing of pri-miR-99a-5p in a
DGCRS8-dependent manner. (A) The m6A content was detected in HOK,
CAL27, SCCY, SCC15, and UM2 cells. (B) The expression of m6A
‘writers” including FTO, ALKBHS, WTAP, METTL3, and METTL14
was measured using qRT-PCR in HOK, CAL27, and SCC9 cell lines.
(C) The efficiency evaluated using qRT-PCR after oe-nc, oe-METTL3,
sh-nc, and sh-METTL3 transfection. (D) Effects of METTL3 overex-

effects induced by METTLS3 loss (Fig. 6J). Taken together,
silencing of METTL3 suppresses OSCC cell viability,
migration, invasion, and EMT, and facilitating apoptosis by
regulating miR-99a-5p.

Discussion

Herein, we explored the functions of METTL3 in OSCC
and its regulation of miR-99a-5p processing. This study
revealed that downregulated miR-99a-5p targeted ZBTB7A
to inhibit the progression of OSCC, and METTL3 promoted
the maturation of pri-miR-99a-5p in an m6A-dependent
manner.

MiRNAs are highly conserved and maintain cell homeo-
stasis by negatively regulated mRNAs. Dysregulation of

pression or knockdown on miR-99a-5p expression was examined by
gRT-PCR. (E,F) RIP was performed to determine DGCRS8-dependent
processing of pri-miR-99a-5p. (G,H) Me-RIP determined the m6A
modification of pri-miR-99a-5p following METTL3 overexpressing
or knockdown. *P<0.05, **P<0.01 and ***P<0.001 vs. the HOK
group in (A and B). ¥*¥*P<0.01 and ***P<0.001 vs. the oe-nc group
in (C-H). #P < 0.01 and ###P < 0.001 vs. the sh-nc group in (C-H).

miRNAs has the potential for diagnosis, prognosis, and
therapy of malignancy [24]. MiR-99a-5p is revealed to be
upregulated in gastric cancer [25], epithelial ovarian can-
cer [26], and breast cancer [27]. Aberrantly expressed miR-
99a-5p in serum of patients with OSCC is identified as a
biomarker for prognosis [28]. Herein, the involvement of
miR-99a-5p in OSCC was explored. In this study, we found
that miR-21-5p, miR-31-5p, miR-99a-5p, and miR-155-5p
were upregulated in OSCC cells. Only the miR-99a-5p
expression was inconsistent with the results of Jakob et
al. and Cui et al. studies, which showed that miR-99a-5p
expression was decreased in OSCC [15, 29]. The inter-
esting finding illustrates miR-99a-5p plays a paradoxical
role in OSCC. Moreover, inhibiting miR-99a-5p expres-
sion impeded OSCC cell proliferation and metastasis, and
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Fig. 6 Knockdown of METTL3 suppresses the malignant advance-
ment of OSCC cells by downregulating miR-99a-5p. (A) qRT-PCR
was used to measure miR-99a-5p expression after miR-99a-5p mimic
and mimic nc transfection. (B) Effects of METTL3 knockdown and
miR-99a-5p overexpression on miR-99a-5p expression was exam-
ined using qRT-PCR. Following transfection, (C) cell viability was
analyzed by CCK-8; (D,E) flow cytometry analyzed apoptosis; (F,G)

facilitated apoptosis, which further demonstrated that miR-
99a-5p has an oncogenic influence on OSCC.

ZBTB7A, a member of the POK family, is a transcrip-
tionally regulated target gene by binding to short DNA
recognition sites. It plays a crucial role in cancers by con-
trolling tumor growth, differentiation, metastasis, and
death [30]. ZBTB7A is commonly described as a powerful
oncogene, whereas recent studies showed that it also has

@ Springer

migration and (H,I) invasion were both evaluated by Transwell assay;
and (J) EMT was assessed through western blotting by detecting
E-cadherin, N-cadherin, and Vimentin levels. ***P<0.001 vs. mimic
nc group in (A). ***P<0.001 vs. sh-nc group in (B-I). ## P<0.01
vs. sh-METTL3 +mimic nc group in (B). ###P<0.001 vs. the sh-
METTL3 group in (C-I).

tumor-suppressing effects. For example, ZBTB7A induces
cell senescence in PTEN loss of prostate cancer [31].
Downregulation of ZBTB7A is related to the poor outcomes
of colon cancer and promotes tumor cell glycolysis [32].
ZBTB7A is usually downregulated in head and neck can-
cers, including OSCC. ZBTB7A, a target of miR-372, is
related to tumorigenesis and drug resistance of OSCC [33].
However, whether ZBTB7A was regulated by miR-99a-5p
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and its effects on cell metastasis remain not understood. In
this study, ZBTB7A was downregulated in OSCC cells and
acted as a miR-99a-5p target. Downregulated miR-99a-5p
attenuated OSCC progression via targeting ZBTB7A. These
data suggest that ZBTB7A acts as a tumor-suppressor in
OSCC.

METTL3 is a best-known m6A “writer” during m6A
methylation modification. It is involved in multiple cellu-
lar processes, including differentiation, cell cycle, prolif-
eration, invasion, inflammation, and death [34]. Moreover,
METTL3 performs m6A-dependent modifications on miR-
NAs associated with cancer progression [35]. DGCRS rec-
ognizes and cleaves pri-miRNAs in miRNA maturation,
and METTLS3 is required during this process [36]. Growing
evidence has shown that METTL3 promotes the maturation
of multiple miRNAs in malignancies, such as miR-126-5p,
miR221/222, and miR-1246 [23, 37, 38]. However, whether
METTL3 is related to miR-99a-5p maturation remains
unknown. In the current study, METTL3 was upregulated
in OSCC. Knockdown of METTL3 suppressed cell pro-
liferation, metastasis, and facilitated apoptosis, consistent
with the previous studies [39, 40]. However, the regula-
tion of METTL3 on miR-99a-5p maturation has not been
studied. We found overexpression of METTL3 accelerated
miR-99a-5p maturation through m6A modification of pri-
miR-99a-5p in a DGCR8-dependent manner. MiR-99a-5p
rescued the influences of METTL3 silence on cellular pro-
cesses and tumor growth. The data suggest that METTL3
accelerated OSCC progression by mediating miR-99a-5p
maturation, providing a novel mechanism of METTL3 in
OSCC.

However, limitations are existed in this study. The role
of METTL3, miR-99a-5p, and ZBTB7A in vivo need to be
explored. Moreover, whether they can be used in clinical
treatments for OSCC needs much research.

Conclusions

In short, METTLS3 plays a tumor promoting role in OSCC.
Moreover, the METTL3/miR-99a-5p/ZBTB7A axis is cru-
cial for the progression of OSCC, suggesting the potential to
be therapeutic targets for the treatment of OSCC.
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supplementary material available at https://doi.org/10.1007/s12033-
023-00815-x.
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