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Abstract

Objective: This study explores the role of interferon-induced transmembrane protein 2 in the oral squamous cell carcinoma
invasion, attempting to identify new target for the oral squamous cell carcinoma treatment.

Methods: Oral squamous cell cells (CAL27 and HSC-3) were assigned as control group and IFITM2 knockdown group (trans-
fected with IFITM2 siRNA sequence), or control group and IFITM2 overexpression group (transfected with overexpressed
plasmid pVAX1-IFITM2), respectively. The effect of overexpression or knockdown of IFITM2 was verified by western blot and
RT-gPCR, and then the wound healing rate or the cell number of migration and invasion were detected by scratch test and tran-
swell assay. Finally, the expression levels of MMP12 and MMP13 genes in CAL27 and HSC-3 with upregulated or downregulated
IFITM2 were further detected by RT-qPCR.

Results: Western blot and RT-qPCR showed that the silFITM2#1 and silFITM2#2 sequences of IFITM2 in CAL27 and HSC-3
cells had a significant knockdown effect (p<0.05). Compared with the control group, the wound healing rate of CAL27 and
HSC-3 cells in the IFITM2 knockdown group was significantly decreased (p<0.05). The cell number of migration and invasion
were also significantly decreased (p<0.05). Meantime, the IFITM2 in CAL27 and HSC-3 cells transfected with the overexpres-
sion plasmid pVAX1-IFITM2 was significant overexpressed (p<0.05). And the wound healing rate of CAL27 and HSC-3 cells in
the IFITM2 overexpression group was significantly increased (p<0.05). The cell number of migration and invasion were also
significantly increased (p<0.05). Finally, compared with control cells, MMP12 and MMP13 genes were up-regulated in OSCC
cells with overexpressed IFITM2 (p<0.05), while MMP12 and MMP13 genes were down-regulated in OSCC cells with knocked-
down IFITM2 (p<0.05).

Conclusion: IFITM2 promotes OSCC invasion by up-regulating matrix metalloproteinase gene expression, and IFITM2 is ex-
pected to be a therapeutic target for OSCC.

Keywords: Head and neck squamous cell carcinoma; Oral squamous cell carcinoma; Interferon induced transmembrane protein;
Invasion; Matrix metalloproteinases.
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Introduction

Head and neck tumor is the sixth most common malignant
tumor in the world, and especially Head and Neck Squamous
Cell Carcinoma (HNSCC) is still a difficult problem in clinal treat-
ment. How to improve the diagnosis and treatment effect of
HNSCC, and improve the survival rate and quality in the mode
of comprehensive treatment, and achieve accurate treatment
according to the individual differences of patients is an urgent
problem to be solved by scholars at home and abroad, which is
of great social significance [1]. The treatment strategy of early
patients with HNSCC is mainly simple surgery or radical radio-
therapy, and advanced patients are mainly treated by surgical
synchronous radiotherapy and chemotherapy. Despite the im-
provement in diagnostic and treatment strategies, the progno-
sis of HNSCC is still very poor, with an overall 5-year survival rate
of only 20% to 35% [2]. Oral Squamous Cell Carcinoma (OSCC)
is the most common malignant tumor of HNSCC, and invasion
is one of the bottlenecks in the clinical treatment of OSCC, and
exploring new targets that affect OSCC invasion is crucial for its
clinical treatment [3,4].

Interferon-Induced Transmembrane Protein 2 (IFITM2) is a
member of the IFITM family, which includes at least two other
functional proteins, IFITM1 (9e27) and IFITM3 (1e8U). Most
studies focus on the antiviral function of IFITM [5,6], however,
the role in cancer biology is little known [7]. In recent years, the
role of the IFITM family in cancer progression has attracted more
and more attention. IFITM1 and IFITM3 have been reported to
play an important role in many different types of cancers, in-
cluding head and neck squamous cell carcinoma, oral squamous
cell carcinoma, stomach cancer, prostate cancer, colorectal can-
cer, breast cancer, etc. [8-13]. However, there is less research
on the role of IFITM2 in cancer cells. According to the literature,
it is reported that IFITM2 is highly expressed in some types of
cancers, including colon cancer, gastric cancer and renal clear
cell carcinoma [14-16]. However, there is no research has been
reported on the role of IFITM2 in oral squamous cell carcinoma.

Study reported that the overexpression of IFITM1 promotes
the invasion and migration of HNSCC cells in vitro, and IFITM1
can affect the radiotherapy effect of oral cancer [9]. The high
expression of IFITM1 and IFITM3 is also associated with poor
prognosis of HNSCC [11]. It can be seen that the interferon in-
duced transmembrane protein family plays an important role
in the progression of head and neck malignant tumors, and is
expected to become a target for the diagnosis and treatment of
head and neck malignant tumors. However, the role of IFITM2,
another member of the IFITM family, in OSCC or even HNSCC
has not been reported so far. Therefore, it is necessary to ex-
plore the role of IFITM2 in OSCC to provide new targets for the
clinical diagnosis and treatment of OSCC.

Matrix Metalloproteinases (MMP) are involved in some as-
pects of tumor metastasis, such as tumor-induced angiogenesis,
tumor invasion and the establishment of metastatic lesions at
secondary sites, which has attracted widespread attention [17].
Research reports indicate that MMPs also play an important
regulatory role in the progression of OSCC [18-22]. MMPs can
not only regulate OSCC proliferation and angiogenesis, but also
promote OSCC invasion and metastasis, and also affect OSCC
prognosis [23]. More important, it is reported that MMP12 and
MMP13 are significantly increased in HNSCC cells with IFITM1
overexpressed, which is closely related to HNSCC invasion [19].

This study aims to identify the role of IFITM2 in OSCC inva-
sion by constructing OSCC cells overexpressing and knocking
down IFITM2, and then elucidate the relationship between IF-
ITM2’s influence on OSCC invasion and matrix metalloprotein-
ase expression, providing a research basis for exploring new
clinical targets for OSCC treatment.

Materials and methods
Cells and reagents

Human tongue squamous carcinoma cell CAL27 and human
oral squamous carcinoma cell HSC-3 are from American Model
Culture Institute (ATCC, Manassas, VA). DMEM and fetal bovine
serum medium are from Hyclone, and glutamine and penicillin
streptomycin is from Gibco (Carlsbad, CA). The IFITM2 siRNAs
are from Beijing Tsingke Biotechnology Co., Ltd, and the siRNA
sequences are #1 AGCAGGAAGTGGCTATGCT, #2 TGACCATTCT-
GCTCATCAT, #3 GCCCTGATTTTGGGCATCT. siRNA transfection
reagent is from Invitrogen. The plasmid pVAX1-IFITM2 was syn-
thesized by Beijing Tsingke Biotechnology Co., Ltd. Co., Ltd., and
human IFITM2 sequence is from PubMed, with enzyme cutting
site Nhel-BamHI. Plasmid transfection reagent Lipo2000 is from
Invitrogen. The protease phosphatase inhibitor is from Beijing
Solarbio Science & Technology Co., Ltd, and the BCA protein
quantification Kit is from Beyotime Biotechnology. The anti-
IFITM2 and anti-GAPDH antibody purchased from Proteintech,
and the secondary antibody purchased form ZSGB-Bio. The re-
agent for gqPCR, including Trizol, reverse transcription kit, qPCR
mix are from TaKaRa. gPCR primers were synthesized by Beijing
Tsingke Biotechnology Co., Ltd., China. 0.1% crystalline purple
staining purchased from Solarbio.

Cell culture

The culture medium of human tongue squamous carcinoma
cells CAL27 and human oral squamous cancer cells HSC-3 cells is
the basic culture medium high-sugar DMEM plus 10% fetal bo-
vine serum, and 1% glutamine and penicillin streptomycin are
added. The cells grow at 37°C and 5% CO, conditions. The cells
were set to transfection siRNA control group, and the experi-
mental group was transfected three sequences of IFITM2-siRNA
respectively; or the control group was set as transfected car-
rier plasmid pVAX1 and the experimental group was transfected
plasmid pVAX1-IFITM2 expressing over-IFITM2.

Cell transfection

Cultivate human tongue squamous cell carcinoma cell line
CAL27 and human oral squamous cell carcinoma cell line HSC-3,
and after inoculation, transfect the siRNA sequence of IFITM2
or over-IFITM2 plasmid pVAX1-IFITM2. The specific steps of
transfection: 10° cells of each type cells were seeded into a 12
well plate, totaling 4 wells. On the second day, the control and
siRNA sequences were transfected separately. According to the
siRNA transfection reagent manual, for a 12 well plate, dilute
4 ul of transfection reagent and 30 nM siRNA with 100 pl of
serum-free medium, and then mix at 37°C for 15 minutes. Af-
ter changing the culture medium for inoculating cells, drip the
incubated mixture separately. According to the instructions of
Lipo2000 transfection reagent, 10° cells were seeded into a 12
well plate for a total of 2 wells. On the second day, plasmids
pVAX1 and pVAX1-IFITM2 were transfected separately, with 2.5
ul of transfection reagent and 1.25 pg of plasmid diluted with
62.5 pl of serum-free medium. After mixing, incubate at 37°C
for 15 minutes. After replacing the inoculated cell culture me-
dium, drip the incubated mixture separately, and replace with
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fresh culture medium again after 8 hours.
Western blot

Cultivate human tongue squamous cell carcinoma cell line
CAL27 and human oral squamous cell carcinoma cell line HSC-3,
and transfect with siRNA sequence of IFITM2 or plasmid pVAX1-
IFITM2 overexpressing IFITM2 after inoculation. 72 hours later,
extract total cellular protein using RAPI reagent and add phos-
phatase inhibitor; after collecting the protein, measure the pro-
tein concentration using the BCA protein quantification kit, and
then add sample buffer for protein denaturation. After denatur-
ation, SDS-PAGE gel electrophoresis was carried out: the elec-
trophoresis voltage was 80V to 120V; then transfer membrane
after the electrophoresis with the condition was 350mA, last-
ing for 1 hour; then the membrane was placed in 5% skimmed
milk powder at room temperature and closed for 1 hour; and
the rabbit anti human IFITM2 antibody or mouse anti human
GAPDH antibody was incubated, diluted 1:1000, 4 °C overnight;
The next day, PBST was cleaned and incubated with a 1:5000
dilution of secondary antibody. Then, ECL luminescent solution
was exposed and photographed using a chemiluminescence
analyzer.

Real time fluorescence quantitative reverse transcription
PCR (RT-qPCR)

Cultivate human tongue squamous cell carcinoma cell line
CAL27 and human oral squamous cell carcinoma cell line HSC-3,
and transfect them with siRNA sequence of IFITM2 or plasmid
pVAX1-IFITM2 overexpressing IFITM2 after inoculation. After
36 hours, total RNA was extracted from the cells using Trizol,
and cDNA was synthesized using a reverse transcription kit,
followed by fluorescence quantitative PCR. The qPCR primers
were synthesized by Beijing Tsingke Biotechnology Co., Ltd. The
sequences are shown in Table 1.

Table 1: gPCR primers sequences.

Genes Forward (5'-3') Reverse (5'-3’)

IFITM2 GGCTTCATAGCATTCGCGTACTC | AGATGTTCAGGCACTTGGCGGT
MMP12 | GATGCTGTCACTACCGTGGGAA | CAATGCCAGATGGCAAGGTTGG
MMP13 | CCTTGATGCCATTACCAGTCTCC | AAACAGCTCCGCATCAACCTGC
GAPDH GAGTCAACGGATTTGGTCGT GACAAGCTTCCCGTTCTCAG

Scratch test

Human tongue squamous carcinoma cells CAL27 with IF-
ITM2 knock low or overexpression and human oral squamous
carcinoma cells HSC-3 are inoculated in a 12-hole plate with a
cross-marking line on the back. When the cell area reaches 80%
or more, make an artificial wound with the tip of a 10 ul pipette,
then change the liquid, and take photos with an inverted micro-
scope. After 24 hours, observe the wound healing and take pho-
tos in the same position, and then calculate the wound healing
rate through Image J software.

Transwell assay

Transwell migration was performed by inoculating 5x103 tu-
mor cells (human tongue squamous carcinoma cell CAL27 and
human oral squamous carcinoma cell HSC-3) into 200 pl serum-
free DMEM medium in the upper chamber by using an 8 uM
pore polycarbonate membrane filter. For invasion assay, 10* tu-
mor cells were added to the 200 pul serum-free DMEM medium,
and the matrigel was pre-flattened on insert for 4 hours. After
incubation for 24 hours, fix the upper insert with 4% polyform-

aldehyde for 15 minutes and dye it with 0.1% crystalline purple
at room temperature for 15 minutes. Then count the number of
cells in three different fields under the insert.

Statistic analysis

All histograms use GraphPad Prism9.0,drawing and statisti-
cal analysis, and all quantitative data are expressed in the aver-
age * standard deviation, the t test is compared in two groups,
and p<0.05 is considered to have statistical significance.

Results

Silencing the IFITM2 expression inhibits the invasion of
OSCC cells

WB detects the knock-down effect of IFITM2 in CAL 27 and
HSC-3 cells, and found that the si#1 and si#2 sequences of IF-
ITM2 have a significant knock-down effect (Figure 1a). (Figure
1b) shows that qPCR detection also found the si#l and si#2
sequences of IFITM2 have a significant knock-down effect in
CAL 27 and HSC-3 cells. CAL27 (silFITM2#1 vs control p<0.0001,
t=19.67; silFITM2#2 vs control p=0.0043, t=5.841), HSC-3 (si-
IFITM2#1 vs control p=0.0168, t=3.948; silFITM2#2 vs control
p=0.0412, t=2.969). The calculation results show that the differ-
ence is statistically significant.

The scratch experiment detects the change of cell healing
ability of CAL27 and HSC-3 cells after knocking down IFITM2. The
results in Figure 1c show that the healing ability of cells is sig-
nificantly weakened after knocking down the OSCC cell IFITM2.
(Figure 1c) is a representative picture of scratch experimental
detection. (Figure 1d) shows Image J’s analysis of the wound
healing rate calculated by three different fields. The histogram
is the average value of the three fields, the bar is the standard
deviation, with CAL27 (p=0.0066, t=5.172), HSC-3 (p=0.0275,
t=3.391), and the difference has statistical significance.

Similarly, (Figure 1e) is the representative picture of the
significant weakening of the migration and invasion ability of
CAL27 and HSC-3 cells after Transwell migration and invasion
experiment detection knocking down IFITM2. (Figure 1f) shows
the number of cells calculated from three different visual fields,
and the histogram is three visions. The average value of the cell
numbers, bar is the standard deviation, and CAL27 cell migra-
tion (silFITM2#1 vs control p=0.001, t=8.549; silFITM2#2 vs
control p=0.0006, t=9. 971), invasion (silFITM2#1 vs control
p=0.0013, t=8.081; silFITM2#2 vs control p<0.0001, t=17.43),
and HSC-3 cell migration (sil FITM2#1 vs control p=0.0002,
t=12.76; silFITM2#2 vs control p=0.0038, t=6.023), invasion (si-
IFITM2#1 vs control P=0.0002, t=12.55; silFITM2#2 vs control
p=0.0005, t=10.16), and the difference is statistically significant.

Collectively, silencing IFITM2 can inhibit the invasion ability
of human oral squamous cell carcinoma cells.

Overexpressed IFITM2 promotes the invasion of OSCC cells

(Figure 2a) shows that WB detection of transfected recom-
binant plasmid pVAX1-IFITM2 can significantly improve the
expression of IFITM2 protein in CAL27 and HSC-3 cells. (Figure
2b) also shows that transfected recombinant plasmid pVAX1-IF-
ITM2 can significantly improve the expression of IFITM2 mRNA
in CAL27 and HSC-3 cells, with CAL27 (p<0.0001, t=17.98), HSC-
3 (p=0.0028, t=6.556), and the difference is statistically signifi-
cant.
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Figure 1: Knocking down IFITM2 inhibits OSCC cell invasion. (a) The
expression of IFITM2 protein was detected by WB after transfection
of IFITM2 siRNA sequence in CAL27 and HSC-3 cells; (b) The mRNA
expression of IFITM2 was detected by qPCR after transfection of IF-
ITM2 siRNA sequence in CAL27 and HSC-3 cells; (c) Representative
pictures of cell wound healing changes after IFITM2 knock-downed
in CAL.27 and HSC-3 cells were detected by scratch test; (d) Im-
age J analyzed and calculated the wound healing rate of CAL27 and
HSC-3 cells; (e) Transwell migration and invasion assay detected
the representative pictures of changes in cell invasion status after
IFITM2 knocked down in CAL27 and HSC-3 cells; (f) The number of
migrating and invading cells of CAL27 and HSC-3 under three differ-
ent visual fields was calculated.

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.

The scratch experiment shown in (Figure 2c) detected a sig-
nificant improvement in the healing ability of CAL27 and HSC-3
cells after overexpressing IFITM2. (Figure 2d) is the wound heal-
ing rate calculated by three different fields shown in the Image)
analysis. The histogram is the average value of the three visions,
the bar is the standard deviation, and CAL27 cells (p=0.0005,
T=10.12), HSC-3 (p=0.0003, t=11.39), the difference is statisti-
cally significant.

Similarly, (Figure 2e) shows representative image changes
in the invasion status of CAL27 and HSC-3 cells after detecting
high expression of IFITM2 in Transwell migration and invasion
experiments. (Figure 2f) shows the number of cells calculated
by three different fields of views, the bar chart is the average
value of the cell numbers in the three fields, bar is the standard
deviation, and CAL27 cell migration (p=0.0019, t=7.25), inva-
sion (p=0.0042, t=5.87), and HSC- 3 Cell migration (p=0.0003,
t=11.76), invasion (p=0.0009, t=8.791), and the difference is sta-
tistically significant.

In conclusion, consistent with the (Figure 1) results, the regu-
lation of IFITM2 can affect the invasion ability of human oral
squamous cell carcinoma cells.

a CAL 27 HSC-3 b i wsca
vz | - £
17kDa éz
GAPDH | # - | 36102 i
C CAL 27 HsC-3 d e
Oh 24h Oh 24h

FITM2  PVAX1-vector

PVAXT.vector PUAXTFITNZ

pVAX1-IFITM2
R

Migration

Invasion

Figure 2: Overexpressed IFITM2 promotes OSCC cell invasion. (a)
The protein changes of IFITM2 in CAL27 and HSC-3 cells were de-
tected by WB; (b) The mRNA changes of IFITM2 in CAL27 and HSC-3
cells were detected by qPCR; (c) Representative pictures of wound
healing changes of CAL27 and HSC-3 cells after the IFITM2over-
expression was detected by scratch test; (d) Image J analyzed and
calculated the wound healing rate of CAL27 and HSC-3cells; (e)
Transwell migration and invasion assay to detect the changes of
invasion status of CAL27 and HSC-3 cells after high expression of IF-
ITM2; (f) The number of migrating and invading cells of CAL27 and
HSC-3 under three different visual fields was calculated.

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.

Regulation of IFITM2 expression affects the expression of
matrix metalloproteinase in OSCC cells

The results are shown in (Figure 3a) qPCR detected a signifi-
cant increase in the mRNA expression of MMP12 and MMP13 in
CAL27 cells with high expression of IFITM2. MMP12 (p=0.0012,
t=8.266), MMP13 (p=0.049, t=5.644), the difference is statisti-
cally significant. As shown in (Figure 3b), qPCR detects MMP12
and MMP13 in HSC-3 cells with high expression of IFITM2.
MMP12 (p=<0.0001, t=38.77), MMP13 (p=0.0006, t=9.707),
and the difference is statistically significant.

Similarly, (Figure 3c) shows that mRNA expression of MMP12
and MMP13 was significantly reduced in CAL27 cells with knock-
down of IFITM2. MMP12 (silFITM2#1 vs control p=0.0343,
t=3.157; silFITM2#2 vs control p=0.0101, t=4.596) and MMP13
(SilFITM2#1 vs control p=0.0085, t=4.824; silFITM2#2 vs control
p=0.0392, t=3.02) in CAL27 cells, the difference was statistically
significant. And the mRNA expression of MMP12 and MMP13
in HSC-3 cells with IFITM2 knockdown shown in (Figure 3d) was
also significantly reduced, and MMP12 (silFITM2#1 vs control
p=0.0006, t=9.89; silFITM2#2 vs control p=0.0016, t=7.624),
MMP13 (silFITM2#1 vs control p=0.007, t=5.101; silFITM2#2 vs
control p=0.0475, t=2.827), the difference was statistically sig-
nificant.

Collectively, IFITM2’s role to promote oral squamous cell
carcinoma invasion is also related to the expression of MMP-
related genes.
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Figure 3: IFITM2 regulates matrix metalloproteinase gene expres-
sion. (a) gPCR was used to detect the effect of upregulated IFITM2
gene expression on the mRNA expression of MMP12 and MMP13 in
CAL27 cells; (b) gPCR was used to detect the effect on up-regulated
IFITM2 gene expression on MMP12 and MMP13 mRNA expression
in HSC-3 cells; (c) qPCR was used to detect the effect of down-reg-
ulated IFITM2 gene expression on the mRNA expression of MMP12
and MMP13 in CAL27cells; (d) The effect of down-regulated IFITM2
gene expression on the expression of MMP12 and MP13 in HSC-3
cells was detected by gPCR.

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.

Discussion and conclusion

The IFITM family, which includes IFITM1, IFITM2, and IFITM3,
has been reported to be implicated in different types of cancer
progression: IFITM1 promotes tumor proliferation by regulat-
ing the JAK/STAT pathway in cancer [10]; IFITM1 also affects the
Wnt/B-catenin pathway to promote Epithelial-Mesenchymal
Transition (EMT) in cancer [7]. IFITM3 regulates hepatocellular
carcinoma progression through PI3K/AKT/mTOR pathway [24].
And earlier studies have shown that IFITM2 exerts a role as a
pro-apoptotic gene in a p53-independent manner, although it is
overexpressed in colon cancer [14]. However, IFITM2 also plays
an oncogenic role in various cancers: IGF1/IGF1R/STAT3 signal-
ing induces IFITM2 to promote gastric cancer growth and me-
tastasis [15], and IFITM2 promotes cancer progression by induc-
ing malignant features and lymphatic metastases in renal Clear
Cell Carcinoma (ccRCC) [16].

Oral malignant tumors are common malignant tumors in the
world, and about 90% of oral cancer patients are Oral Squa-
mous Cell Carcinomas (OSCC), which seriously threatens hu-
man health. Despite the fact that in recent years in the preven-
tion of OSCC, great progress has been made in diagnosis and
treatment, but many patients still die due to metastasis and
recurrence, and the search for the invasion mechanism and
therapeutic targets of oral squamous cell carcinoma is helpful
for early intervention of tumor progression [25]. Studies have
found that IFITM1 is overexpressed in head and neck squamous
cell carcinoma, and high expression of IFITM1 or IFITM3 is asso-
ciated with poor prognosis of HNSCC [11], and IFITM1 can also
affect the radiotherapy effect of oral cancer [9]. Thus, clarifying
the role of the IFITM family in OSCC is of great significance for
identifying the IFITM family as a target for OSCC.

This study focuses on IFITM2, a member of the IFITM fam-
ily, and the role of IFITM2 in cancer progression compared to
IFITM1 and IFITM3 has rarely been reported, especially in OSCC.
By regulating the expression of IFITM2 in OSCC cells, the effect
of IFITM2 on the invasion ability of OSCC cells was detected by
cell invasion assays (scratch assay and Transwell assay) to clarify
the importance of IFITM2 in OSCC invasion. More importantly,
it was also found that IFITM2 regulates the expression of Ma-
trix Metalloproteinase (MMP) genes. Stromal metalloprotein-
ases have been reported to be involved in the metastasis of
many different tumor types [17], including pancreatic cancer
[26], head and neck squamous cell carcinoma [27], and even
oral squamous cell carcinoma [28]. Additionally, it has been re-
ported that the expression of several matrix metalloproteinases
in IFITM1-overexpressing HNSCC cells is significantly up-regulat-
ed, which is closely related to the invasiveness of HNSCC [19].
Therefore, the reason why IFITM2 promotes OSCC invasion is
highly likely due to its regulation of the expression of matrix
metalloproteinase genes MMP12 and MPP13.

However, it has been reported in the literature that the IF-
ITM family may regulate cancer progression through a variety
of pathways, including Asona et al., which found that IFITM1
promotes breast cancer cell proliferation by inhibiting p21 tran-
scription, expression, and nuclear localization mediated by the
JAK/STAT pathway [10]; Liu et al. found that IFITM3 exerts an on-
cogenic role in advanced prostate cancer progression through a
novel TGF-B-Smads-MAPK pathway [13]; Hou et al. demonstrat-
ed that IFITM3 regulates cellular progression in Hepatocellular
Carcinoma (HCC) through the PI3K/AKT/mTOR signaling path-
way [24]; Gan et al. proposed that IFITM3 regulates the CCND1-
CDK4/6-pRB axis to mediate OSCC cell growth [12]. In addition,
both IFITM1 and IFITM3 upregulate the expression of several
matrix metalloproteinases MMPs to promote cell migration and
invasion by stimulating extracellular matrix remodeling, such as
head and neck cancer [19] or colorectal cancer [29]. So, is the
key mechanism by which IFITM2 promotes OSCC invasion af-
fect the expression of related matrix metalloproteinases? Or is
it also involved in other pathways that promote cancer progres-
sion? This needs to be further explored.

In summary, our results innovatively found the important
role of IFITM2 in OSCCC invasion, but the current data are not
sufficient, and the effect of IFITM2 on OSCC invasion needs to
be further confirmed in vivo animals or clinical tissues, provid-
ing a more favorable theoretical basis for further exploring IF-
ITM2 as a therapeutic target for OSCC.
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