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Purpose: N°-methyladenosine (m°®A) is the most abundant internal modification on eukar-
yotic mRNA and gained increasing attention recently. More and more evidence suggest that
m°A methylation plays crucial role in tumor genesis and development. However, its role in
prostate cancer remains largely unknown.

Methods: METTL3 expression status in prostate cancer was analyzed by using TCGA
database and Western blotting. m®A content was analyzed by using RNA Methylation
Quantification Kit. The role of METTL3 in prostate cancer cells was determined by prolifera-
tion, survival, colony formation, and invasion assays. The m°A level of GLII RNA was
detected by methylated RNA immunoprecipitation (MeRIP) assay. In vivo role of METTL3
was studied on xenograft models.

Results: We found that m°A methyltransferase METTL3 was overexpressed in prostate
cancer cell lines, together with increased m°A content. Functionally, silencing of METTL3
by shRNA in prostate cancer cell lines resulted in decreased m°A content, cell proliferation,
survival, colony formation, and invasion. Interestingly, overexpression of wild-type
METTL3 abrogated the repression effect of METTL3 depletion on m°®A content, cell
proliferation, survival, colony formation, and invasion, while the overexpression of mCA
catalytic site mutant METTL3 was unable to rescue the inhibitory effect caused by METTL3
depletion. Further mechanism analysis demonstrated that METTL3 silence decreased the
m®A modification and expression of GLI1, an important component of hedgehog pathway,
which led to cell apoptosis. Moreover, depletion of METTL3 inhibited tumor growth in vivo.
Conclusion: Our results suggested that the m°A methyltransferase METTL3 promotes the
growth and motility of prostate cancer cells by regulating hedgehog pathway.
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Introduction

Prostate cancer (PC), which occurs in the prostate, is one of the most common
cancers in men.! Among American men, PC is the second leading cause of death,
with an estimated incidence of 174,650 new cases and 31,620 deaths according to
the American Cancer Society statistic 2019. The majority of PC patients are treated
with surgical removal of the prostate, radiation, chemotherapy, or hormonal therapy.
Despite the improvement of these therapies, the five years’ recurrence for prostate
cancer patients is still about 25%.” Invasion is one of the most important factors
responsible for lethal, the survival rate decreased significantly if tumor has metas-
tasized since diagnose. Therefore, it is necessary to have a more in-depth under-
standing of molecular mechanism that regulates the growth and metastasis of PC.
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In eukaryotes, in addition to the well-established epi-
genetic DNA modification, modifications on RNA gained
more and more attention. N®-methyladenosine (m°A), one
of the most abundant and reversible modification on mes-
senger RNA, was identified more than forty years ago.**
The m°A network is composed of three classes of proteins:
(1) the methyltransferase complex, which contains two
catalytic components METTL3 (Methyltransferase-like 3,
also known as MTA70), METTLI14, and the accessory
WTAP (Wilm’s tumor 1-associated protein); (2) two
demethylases, FTO (Fat mass and obesity-associated pro-
tein) and ALKBHS (alkB homolog 5, RNA demethylase);

312 m°A plays important and

(3) the m®A reader protein.
diverse biological functions in mammals and several stu-
dies have demonstrated that deregulation of METTL3 was
involved in various cancers.'>™!® However, the roles of
m°A and METTL3 in prostate cancer still need to be
established.

In mammals, among the three hedgehog homologues,
Sonic hedgehog (SHH), Desert hedgehog (DHH), and
Indian hedgehog (IHH), SHH is the best studied. SHH
pathway can be activated in two major ways, canonical
signaling and non-canonical signaling. In canonical signal-
ing, SHH binds and inactivates the 12-transmembrane
protein Patched (Ptchl), which inhibits the activity of
smoothened (Smo).'”?® Activation of Smo initiates the
SHH downstream signaling cascade, which results in the
translocation of GLI family proteins to the nucleus and
begins the transcription of target genes, including Cyclin
D1, Cyclin E, c-Myc, BCL-2, and SNAIL.>"*? Thus, three
members of GLI family, GLI1, GLI2, and GLI3, are reli-
able markers for SHH activation. Inappropriate activation
of the SHH-GLI pathway has been proved in several
malignancies, including prostate cancer, pancreatic cancer,
squamous lung cancer, and bladder cancer.>*** More
importantly, elevated SHH expression and activity was
significantly correlated with more aggressive PC. Giving
the importance of SHH in PC, it is urgent to understand
the mechanism by which SHH pathway is regulated in PC.

In this study, we analyzed the roles of m®A and
METTL3 in PC and found that METTL3 protein level
and m°A methylated RNA level were increased in PC
cell lines compared with normal cell line. Depletion of
METTLS3 inhibited PC cells proliferation, survival, colony
formation, and invasion, and these regulatory effects are
m°A catalytic activity-dependent. Further mechanism
study demonstrated that SHH-GLI signaling is regulated
by METTL3, which consequently induced cell apoptosis.

Materials And Methods

Reagents

Antibodies against METTL3 were purchased from Abnova
(Taipei, Taiwan). Antibodies against Bak, Bax, Bcl-2, Bel-xL,
GLI1, GLI2, and PTCHI1 were purchased from Cell Signaling
Technology (Danvers, MA USA). Antibodies against GLI3
and Smo were purchased from Abcam (Cambridge, MA
USA). Antibodies against a-Tubulin were purchased from
Sigma Aldrich (St. Louis, MO USA).

Cell Culture

Human prostate cancer cell lines LNCaP, PC3, C4-2, C4-
2B, and DU-145 (ATCC, Rockville, MD USA) were
grown in RPMI (Roswell Park Memorial Institute) 1640
medium, which was supplemented with 10% FBS (fetal
bovine serum) and 1% penicillin-streptomycin. Human
normal prostate epithelial cell line RWPE-1 cells (ATCC,
Rockville, MD USA) were grown in keratinocyte serum-
free medium that contains bovine pituitary extract (0.05
mg/mL) and human recombinant epidermal growth factor
(5ng/mL).

Plasmids And Lentiviral shRNA

Plasmids pCDNA3-FLAG and pCDNA3-FLAG-METTL3
were purchased from Addgene (Cambridge, MA USA).
The catalytically dead mutant of METTL3 was conducted
from pCDNA3-FLAG-METTL3 by using QuikChange 11
Site-Directed Mutagenesis Kit (California, CA USA). The
residues 395-398, DPPW, were mutated to APPA. The
mutant primers were synthesized as follows: forward 5'-A
GTTGTGATGGCTGCCCCACCCGCGGATATTCACAT-
GGAACTG-3'; reverse 5'- CAGTTCCATGTGAATATCC
GCGGGTGGGGCAGCCATCACAACT-3".

Lipofectamine 2000 (Invitrogen, Carlsbad, CA USA)
was used for transit transfection according to the instruc-
tion. Scramble and METTL3 shRNAs were purchased
from Sigma Aldrich (St. Louis, MO USA).

The lentiviruses were packaged in 293T cells through
co-transfection with pLP1, pLP2, and VSVG. Supernatants
containing lentiviral particles was collected and concen-
trated by addition of PEG, and cells were transduced and
selected with puromycin.

Cell Proliferation, Survival, And Colony

Formation Assay
Cell proliferation was assessed with the CCK-8 kit
(Dojindo, Kumamoto, Japan). Briefly, 3000 cells per well
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were seeded into 96-well plates before 10 pL CCK-8
reagent was added into each well. Cell proliferation was
determined by examining the absorbance at a wavelength
of 450 nm after 2 hrs incubation at 37°C. Cell survival was
assessed using trypan blue staining, in which dead cells
were blue stained, and counted manually using hemocyt-
ometer. Colony formation was performed by seeding 3000
cells per well in 6-well plates. Following incubation at 37°
C, 5% CO, for 10-14 days, colonies were fixed with 4%
paraformaldehyde and stained with 0.1% crystal violet for
10 mins at room temperature. After washed with PBS and
dried, colonies consisting of more than 50 cells were
counted in each well. Experiments were performed in
triplicate.

Cell Invasion Assay

Invasion assay was conducted using transwell inserts
(Corning) according to the instructions. Briefly, 1x10° cells
were suspended in serum-free medium and seeded into the
upper chamber of the inserts that were coated with matrigel.
Inserts were then placed in 24-well plates fulfilled with
complete growth medium in the lower chamber for 24 hrs.
After washed twice with PBS, the invading cells on the lower
side were fixed and stained with 0.5% crystal violet. Images
of five randomly selected fields per filter-bottom surfaces
were captured by using a phase-contrast microscope
equipped with a digital camera, and cells in each image

were counted by Image-Pro Plus software.

Quantitative Real-Time PCR (qRT-PCR)
Total RNA was isolated using RNA isolation kit (Omega).
cDNA was synthesized using the iScript'™ Reverse
Transcription Super mix (Bio-Rad) before the samples were
then analyzed using SYBR Green Master Mix on a real-time
PCR system. Primers were synthesized as follows: c-Myc
forward: 5' GACGACGAGACCTTCATCAAAAAC 3, and
c-Myc reverse:

5" AGGCCAGCTTCTCTGAGAC 3'; Cyclin D1 for-
ward: 5" ACACTTCCTCTCCAAAATGCC 3', and Cyclin
D1 reverse: 5 GAGGGCGGATTGGAAATGAAC 3
GAPDH forward: 5" ATCACCATCTTCCAGGAGCG 3/,
and GAPDH reverse: 5 CAAATGAGCCCCAGCCTTC
3'. GAPDH was used as the endogenous calibrator control.
Relative gene expression was calculated by the compara-
tive CT method.

Western Blotting

For Western blotting, 20 pg protein was subjected to SDS-
PAGE separation, which was then transferred to nitrocel-
lulose membranes (Millipore, MA, USA). After blocking
with 5% non-fat milk, the membranes were incubated with
the primary antibodies at 4°C overnight. Then, the mem-
branes were incubated with secondary antibody for 1 hr at
room temperature. The signal was detected by Super
Signal West Pico Chemiluminescent Substrate (Thermo
Scientific) and acquired on an LI-COR Odyssey Fc ima-
ging system (LI-COR Biosciences, Lincoln, NE USA).

m®A RNA Methylation Quantification

The content of m°A in total RNA was determined using
m°A RNA Methylation Quantification Kit (Abcam,
Cambridge, MA USA) according to the manufacture’s
instruction. In brief, negative and diluted positive control
RNA, as well as 200 ng total RNA were bound to the wells
using RNA high binding solution. m°A was then captured
and detected using specific capture antibody and detection
antibody. After adding enhancer and color developing
solutions, m®A signal was quantified colorimetrically by
reading the absorbance at a wavelength of 450 nm.

MeRIP Assay
The methylated RNA immunoprecipitation (MeRIP) assay

was performed using anti-m®A antibodies as previously
described.? Briefly, total RNA was isolated from prostate
cancer cells by using Trizol. Total RNA (100 pg) was
incubated (4°C with mixing, overnight) with 2 pg of
anti-m°®A antibodies or anti-IgG and 20 pL of Dynabeads
Protein G (4°C with mixing, 6 hrs). After immunoprecipi-
tation (IP), RNA was eluted from the beads by incubating
with 200 pL 0.5 mg/mL N°-methyladenosine 5-monopho-
sphate sodium salt for 1 hr at 4°C. The eluted RNA was
subjected to qRT-PCR analysis.

Caspase-3/7 Activity Assay

Caspase-3/7 activity was measured using Apo-ONE™
Homogeneous Caspase-3/7 Assay (Promega Corporation,
Madison, WI, USA) according to the protocol provided by
brief, 100 pL Apo-ONE
Homogeneous Caspase-3/7 Reagent was added to each

the manufacturer. In

well of 96-well plate containing blank, control, and treat-
ment. The plate was then placed on a shaker at
300-500rpm for 5 mins before incubating for 12 hrs at
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room temperature. The fluorescence of each well was
measured using spectrofluorometer.

In-Vivo Xenograft Experiment

Six-week-old male NOD/SCID (Jackson Laboratory, Bar
Harbor, ME USA) mice were randomly divided into two
groups: Scr shRNA (n=5) and METTL3 shRNA (n=5).
Equal number of PC-3 cells was injected subcutaneously
into right flank. Tumor size and mice weight were mea-
sured at the indicated times. Tumor weight was measured
at the end of the experiment (4 weeks). All animal experi-
ments were conducted according to the NIH Guide for the
Care and Use of Laboratory Animals and approved by
Institutional Animal Care and Use Committee of Sun
Yat-sen University (Guangzhou, China).

Statistical Analysis

Data were presented as mean+ SD from three independent
experiments. P value was determined using paired
Student’s t-test, and a P value < 0.05 was considered
statistically significant.

Results
The Expression Of m°A
Methyltransferase METTL3 Is Increased In

Human Prostate Cancer Cell Lines

METTLS3 has been shown to play an important role in various
cancers, such as AML, lung cancer, bladder cancer, and mel-
anoma. To explore the potential function of METTL3 in PC,
we investigated the publicly available database TCGA (The
Cancer Genome Atlas) and GEPIA (Gene Expression
Profiling Interactive Analysis). We found that METTL3
mRNA is highly expressed in PC patients’ tissue sample
(Figure 1A). The TCGA data indicated that the ratio of PC
patients with genetic alterations could reach above 15%
(Figure 1B). In addition, the data from GEPIA showed that
the expression level of METTL3 in tumor (n=492) is higher
than in normal tissue (n=52) (Figure 1C). Next, we examined
the protein level of METTL3 in normal human prostate
epithelial cells (RWPE-1) and PC cells (LNCaP, PC3, C4-2,
C4-2B, and DU-145). The results indicated that METTL3 was
highly expressed in PC cells compared with normal prostate
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Figure | METTL3 is deregulated in prostate cancer. (A, B) As shown in TCGA database, expression of METTL3 is increased in several types of cancers including prostate
cancer (A) and different studies showed different gene alteration frequencies of METTL3 (B). (C) Expression level of METTL3 in tumor is higher than in normal tissue, as
seen on GEPIA database. (D) The protein level of METTL3 in human normal prostate epithelial cell and prostate cancer cell lines was detected by Western blotting. (E) The
methylated RNA (m°®A) level in human normal prostate epithelial cell and prostate cancer cell lines. *P < 0.01.
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epithelial cells (Figure 1D). Since METTL3 is one of the
components of m®A methyltransferase complex, we sought
to know the change of RNA m°A methylation. Consistent
with the increase in METTL3 level, the RNA m®A methyla-
tion increased in PC cells (Figure 1E). These data suggested
that METTL3 might potentially play an important role in PC.

METTL3 Knockdown Inhibited PC Cells
Proliferation, Survival, Colony Formation,

And Invasion

To investigate the importance of METTL3 in PC, we used
lentiviral-based scramble (Scr) or METTL3-specific
shRNAs to knockdown METTL3 in LNCaP and PC3
cells. As presented by Western blotting analysis, more
than 80% METTL3 was knockdown in both cell lines
(Figure 2A). The RNA m°A methylation also decreased
after METTL3 depletion in LNCaP and PC3 cells
(Figure 2B). Then, we analyzed the effects of METTL3
knockdown on PC cells proliferation and survival. The
results showed that METTL3 knockdown significantly
represses LNCaP and PC3 cells proliferation and survival
(Figure 2C and D). Consistent with the short-term growth

and survival assays, our colony-forming unit assay also
showed that METTL3 depletion inhibited the colony for-
mation ability of LNCaP and PC3 cells (Figure 2E).
Quantitative analysis showed a > 50% reduction in both
cell lines (Figure 2E). To determine METTL3’s role in PC
cell motility, we performed invasion assay. Interestingly, the
invasion was greatly decreased in METTL3 silence cells
compared with cells infected with Scr control in both
LNCaP and PC3 cells (Figure 2F). These observations
imply that METTLS3 plays an important role in PC biology.

The Effects Of METTL3 On PC Cell
Proliferation, Survival, Colony Formation,
And Invasion Were m°A Catalytic

Activity-Dependent

To further confirm the role of METTL3 in PC growth and
motility, we studied the effect of exogenous expression of
METTL3 in PC cells. First, we generated the METTL3 m°A
catalytic site mutant (residues 395-398: DPPW-APPA) con-
struct using site-directed mutagenesis kit (Figure 3A). We then
infected LNCaP and PC3 cells with Scr or METTLE3
shRNA, followed with transfection of empty vector (EV),
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Figure 2 Effects of METTL3 depletion on cells proliferation, survival, colony formation, and invasion. (A) The knockdown efficiency of METTL3 in LNCaP and PC3 cells was
detected by Western blotting. (B) The methylated RNA (m®A) level in LNCaP and PC3 cells after METTL3 depletion. *P < 0.05, *P < 0.01. (C) The proliferation of LNCaP
and PC3 cells was analyzed by CCK-8 assay after METTL3 depletion. **P < 0.01. (D) The survival of LNCaP and PC3 cells was analyzed by trypan blue staining after METTL3

depletion. *P < 0.05. (E) LNCaP and PC3 cells were performed colony formation assay

ability of LNCaP and PC3 cells was analyzed by invasion assay after METTL3 depletion.

after transduced with control (Scr) or METTL3 shRNA. *P< 0.05. (F) The invasion
*P < 0.05.
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wild-typeMETTL3, and mutant METTL3 expression con-
struct. Western blotting analysis showed that METTL3 was
deleted by shRNA, overexpression with wild-type or mutant
METTL3 constructs reversed the effect of METTL3 shRNA
(Figure 3B). As expected, overexpression with wild-type
METTLS3 reversed the effect of METTL3 depletion on m°A
content, whereas overexpression with mutant METTL3 did
not (Figure 3C). Similar results were also obtained in cell
proliferation, survival, colony formation, and invasion assay;
overexpression with mutant METTL3 did not reverse the
effects caused by METTL3 depletion (Figure 3D-G). All
these data suggested that the regulatory effects of METTL3
on cell growth and motility are m°A catalytic activity-

METTL3 Regulated PC Cells Apoptosis
Via Sonic Hedgehog (SHH)-GLI Pathway

SHH signaling has been showed to play an important role in
various cancers. To explore the underlying mechanism of
METTL3, we analyzed whether SHH signaling was involved
in METTL3 function in human PC cells. We found that the
protein level of GLI1, an important component of SHH signal-
ing, decreased after METTL3 depletion in LNCaP and PC3
cells. However, the protein level of other components, such as
GLI2, GLI3, PTCHI, and Smo did not change obviously
(Figure 4A). In addition, the mRNA level of SHH signaling
downstream targets, such as c-Myc and cycling D1, decreased
after METTL3 depletion (Figure 4B and C). Furthermore, the

dependent. protein level of Bak and Bax (pro-apoptosis), PARP cleavage,
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Figure 3 Effects of METTL3 depletion on cells proliferation, survival, colony formation, and invasion were m®A activity-dependent. (A) Protein structure of METTL3
showed location of catalytic domain and the mutation site for disruption of catalytic site. (B-G) LNCaP and PC3 cells were transduced with Scr or METTL3 shRNA for 48
hrs followed by overexpression with wild type or mutant METTL3 plasmid for 24 hrs. METTL3 protein level was detected by Western blotting (B); the m°A content was
analyzed by kit (C); cell proliferation was analyzed by CCK-8 assay (D); cell survival was analyzed by trypan blue staining (E); colony formation ability was analyzed by colony

formation assay (F); invasion ability was analyzed by invasion assay (G). *P < 0.05.
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Figure 4 Effects of METTL3 depletion on SHH-GLI pathway and apoptosis. (A)The protein level of SHH-GLI pathway was analyzed by Western blotting after METTL3
depletion. (B, C) The mRNA level of c-Myc and cycling D| was analyzed by qRT-PCR. *P < 0.05, **P < 0.01. (D, E) The protein level of Bak, Bax, Bcl-2, Bcl-xL, and cleaved
PARP was analyzed by Western blotting after METTL3 depletion. (F) The relative caspase-3/7 activity was measured using Apo-One™ homogenous caspase-3/7 assay. **P <
0.01. (G, H) LNCaP and PC3 cells were transduced with Scr or METTL3 shRNA for 48 hrs followed by overexpression with wild type or mutant METTL3 plasmid for 24
hrs. GLII protein level was detected by Western blotting (G) and the methylated GLII mRNA level was analyzed by Me-RIP assay (H). *P < 0.05.

and caspase 3/7activity increased after METTL3 depletion. In
contrast, the protein level of Bcl-2 and Bcel-xL (anti-apoptotic)
decreased after METTL3 depletion (Figure 4D-F). To inves-
tigate whether the regulatory effect of METTL3 on GLII is
m°A catalytic activity-dependent, we infected the LNCaP and
PC3 cells with METTL3 shRNA and then transfected with
wild-type or mutant METTL3 constructs. Our results showed
that only overexpression with wild-type METTL3 reversed the
effect of METTL3 depletion on GLI1 protein and m°A methy-
lation, but not mutant METTL3 (Figure 4G and H). Taken
together, METTL3 regulated PC cell apoptosis through SHH/
GLI pathway in an m°A catalytic activity-dependent manner.

METTL3 Depletion Inhibited Tumor

Growth In Vivo

To investigate the possibility of METTL3 as a therapeutic
target in prostate cancer, we tested the function of METTL3
on tumor growth in a mouse model. The mouse model was
established by s. c. injection of PC-3 cells transduced with

Scr or METTL3 shRNA into NOD/SCID mice. At the end of
the experiments (4 weeks), we analyzed the tumor size and
weight. As shown in Figure 5SA—C, the tumor size and weight
from METTL3 depletion group were significantly lower than
that from control group. However, after 28 days of bearing
tumor, the mice weight had no significant change
(Figure 5D). These data indicated that METTL3 regulated
tumor growth in vivo.

Discussion

PC is one of the leading neoplasms in male population. Our
results uncover a direct role of m°A methyltransferase
METTL3 in promoting PC tumor growth and metastasis for
the first time. Compared with normal human prostate epithe-
lial cells, PC cell lines have higher METTL3 and m°®A methy-
lation level (Figure 1). A similar increase in METTL3
expression was also reported by other researchers in several
cancers, such as AML, NSCLC, bladder cancer, melanoma,
and osteosarcoma.>"® In AML and NSCLC, depletion of
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Figure 5 Effects of METTL3 depletion on tumor growth in vivo. (A) Typical photos of tumors on day 28 from Scr and METTL3 shRNA groups. (B, C) METTL3 depletion
decreased tumor size and weight. *P < 0.05, **P < 0.01. (D) Mice body weight of Scr and METTL3 shRNA groups was measured at indicated time.

METTL3 inhibited proliferation and colony formation,
whereas apoptosis was increased.'*'® Similar results were
also observed in bladder cancer and osteosarcoma.'*!”
Interestingly, no significant effect of METTL3 depletion on
cell proliferation and survival was seen in melanoma.
However, the colony formation and invasion of melanoma
cells were markedly inhibited after METTL3 knockdown.'
In addition, another m®A writer, Vir like m°A methyltransfer-
ase associated (VIRMA), showed significantly higher mRNA
level in stage III/IV compared to stage II prostate cancers.
Furthermore, VIRMA also showed positive correlation with
m°A reader, YTHDF3, which indicated the importance of
m®A modification in PC.*° Consistent with other’s reports,
our study found that METTL3 depletion significantly inhib-
ited PC cells proliferation, survival, colony formation, and
invasion (Figure 2). Overexpression of wild type, but not
mC®A catalytic site mutant METTL3 rescued the effect on
cell proliferation, survival, colony formation, and invasion
that was caused by METTL3 depletion (Figure 3). All of
these data suggested that METTL3 is a tumor supporter in
PC, and its function is m°A catalytic activity-dependent.
Two PC cell lines, LNCaP and PC3, were used in our
study. LNCaP is similar to human prostatic adenocarci-
noma and androgen-dependent, whereas PC3 is similar to
prostatic small cell neuroendocrine carcinoma (SCNC) and

androgen-independent. Interestingly, similar results were
obtained between LNCaP and PC3, which indicated that
METTL3 might exert same function in both androgen-
dependent and androgen-independent cell lines.

Aberrant activation of SHH-GLI signaling has been
reported in PC.%*"-** Multiple components contribute to
the aberrant activation of SHH-GLI signaling in cancer
cells. More importantly, activation of SHH-GLI signaling
positively correlates the severity of PC, indicating that
SHH-GLI signaling could be a potential therapeutic
target.*' ? In addition, the correlation between SHH-GLI
signaling activity and drug resistance has also been
established.** Although androgen deprivation therapy is
the first choice for treating advanced PC, tumors often
become androgen-independent in three years. GLI1 has
been shown to contribute to the androgen-independent
growth of PC by acting as a negative modulator for andro-
gen receptor.”® All these studies indicated that SHH-GLI
signaling plays an important role in PC progression. Here,
we found that the expression level of GLI1, an important
component of SHH-GLI signaling, decreased after
METTLS3 depletion. The mRNA levels of SHH signaling
downstream targets, such as c-Myc and Cyclin D1, were
also significantly inhibited, which consequently led to cell
apoptosis. Previous studies have shown that METTL3
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regulated gene expression in two distinct ways: m®A cat-
alytic activity-dependent or -independent. Lin et al showed
that EGFR and TAZ genes were regulated by METTL3 in
an m®A catalytic activity-independent manner.*”> In our
study, we found that overexpression of m°®A catalytic
activity mutant METTL3 construct of METTL3 depletion
on GLI1 protein and m°A methylation, which indicated
that METTL3 regulates GLI1 expression rely on its cata-
lytic activity (Figure 4). More importantly, the effect of
METTL3 on prostate tumor growth was further confirmed
by in vivo experiments (Figure 5), which suggested
METTLS3 as a potent therapeutic target in PC.

Conclusion

We demonstrated for the first time, to the best of our
knowledge, that the m®A methyltransferase METTL3 is
upregulated in human prostate cancer and contributes to
the prostate cancer cells growth and invasion through
SHH-GLI1 signaling.
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