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The m6A methyltransferase METTL3 drives 2
thyroid cancer progression and lymph node
metastasis by targeting LINC00894

Xiang Zhou'", Lisha Chang?', Qiaogjiao Liang', Rongjie Zhao®, Yong Xiao', Zheng Xu' and Leitao Yu'

Abstract

Background Long noncoding RNAs (IncRNAs) are significant contributors to various human malignancies. The
aberrant expression of INcRNA LINC00894 has been reported in various human malignancies. We aimed to illustrate
the role of LINC00894 and its underlying mechanism in the development of papillary thyroid carcinoma (PTC).

Methods We performed bioinformatics analysis of differentially expressed RNAs from TCGA and GEO datasets and
selected the target INncRNA LINC00894. SRAMP analysis revealed abundant M6A modification sites in LINCO0894.
Further analysis of StarBase, GEPIA, and TCGA datasets was performed to identify the related differentially expressed
genes METTL3. Colony formation and CCK-8 assays confirmed the relationship between LINC00894, METTL3, and
the proliferative capacity of PTC cells. The analysis of Annol.nc2, Starbase datasets, and meRIP-PCR and gRT-PCR
experiments confirmed the influence of METTL3-mediated m6A modification on LINCO0894. The study employed
KEGG enrichment analysis as well as Western blotting to investigate the impact of LINC00894 on the expression of
proteins related to the Hippo signalling pathway.

Results LINC00894 downregulation was detected in PTC tissues and cells and was even further downregulated

in PTC with lymphatic metastasis. LINCO0894 inhibits the lymphangiogenesis of vascular endothelial cells and the
proliferation of cancer cells. METTL3 enhances PTC progression by upregulating LINC00894 by enhancing LINC00894
mRNA stability through the m6A-YTHDC2-dependent pathway. LINCO0894 may inhibit PTC malignant phenotypes
through the Hippo signalling pathway.

Conclusion The METTL3-YTHDC2 axis stabilizes LINCO0894 mRNA in an m6A-dependent manner and subsequently
inhibits tumour malignancy through the Hippo signalling pathway.
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Introduction

Recently, the incidence of thyroid cancer has increased
significantly, and its incidence is increasing faster than
that of many other malignancies [1, 2]. In China, there are
over ninety thousand new thyroid cancer cases every year
[3]. Differentiated thyroid carcinoma (DTC) accounts for
approximately 90% of all thyroid cancers, and papillary
thyroid carcinoma (PTC) is the most prevalent subtype
[4]. There is a higher likelihood of lymph node metastasis
for early PTC than for other types [5], and because the
symptoms of PTC are nonspecific, lymph node metas-
tasis often occurs before diagnosis and is the main rea-
son underlying the progression and recurrence of PTC;
moreover, this event consider worsens patients’ quality
of life and prognosis [6]. Therefore, early identification of
PTC lymph node metastasis can help reduce the recur-
rence rate and improve patient prognosis.

Long noncoding RNAs (IncRNAs), noncoding RNAs
(ncRNAs) ranging in length from 200 to 100,000 nucleo-
tides and are usually located in the nucleus and cytoplasm
[7]. LncRNAs may play a key role in cancer development
by regulating chromatin remodelling [8], transcription
[9], RNA degradation [10], translation regulation [11],
and other pathways. Currently, multiple studies have
found that IncRNAs have a significant effect on tumour
progression and lymph node metastasis [12, 13], includ-
ing PTC [14, 15]. LINC00894 overexpression was found
to exhibit a close association with the proliferative and
invasive abilities of kidney and lung cancers [16, 17]. In
breast cancer, LINC00894 enhances breast cancer prolif-
erative and invasive capabilities via competitive binding
with miR-429 [18]. These studies suggest that dysregula-
tion of LINC00894 contributes to tumour progression,
and its function varies with tumour type. Nevertheless,
the precise mechanism underlying the involvement of
LINCO00894 in PTC progression and lymph node metas-
tasis remains unclear.

M6A modification, the most common RNA modifica-
tion, is catalysed by a multicomponent methyltransferase
complex, and the methyltransferase METTL3 is involved
in the formation of m6A as its catalytic core [19, 20].
METTL3 was shown to be involved in tumour progres-
sion, such as promoting the progression of colon cancer
through tumour immunosuppression [21], mediating
acetylation to promote the progression of breast cancer
[22], and regulating the m6A modification level of mRNA
to facilitate the progression of bladder cancer [23]. The
promotion of cancer in the majority of tumours is asso-
ciated with the upregulation of METTL3 expression;
however, the mechanism underlying its role is different.
Its latent function in PTC and the mechanism by which
METTLS3 inhibits the aggressive phenotype of PTC are
still unclear.
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In this study, a comprehensive analysis of public data-
bases and tissue microarrays was conducted to identify
IncRNAs with differential expression between normal
thyroid tissue, PTC, and PTC with lymph node metas-
tases. The results indicated a significant progressive
decrease in LINCO00894 expression these three tissue
types. According to the study, LINC00894 in thyroid
cancer has a close correlation with lymph node metasta-
sis and a poor prognosis. We then identified the biologi-
cal function of LINC00894, and the results of functional
experiments revealed that LINCO00894 overexpression
caused significant inhibition of cell proliferation and
lymphatic metastasis in vitro. Furthermore, we identified
LINCO00894 as a probable direct target modulated by the
METTL3-YTHDC?2 axis and confirmed that LINC00894
exerts its biological effect by modulating the Hippo sig-
nalling pathway. These findings highlight new molecular
mechanisms for thyroid cancer development and new
treatment approaches.

Materials and methods

Analysis of public databases

Datasets for this study are available in the Gene Expres-
sion Omnibus (GEO) database or in the Cancer Genome
Atlas (TCGA) database. 30 normal thyroid tissues, 33
PTC tissues without lymphatic metastasis, and 23 PTC
tissues with lymphatic metastasis were included in this
study from the public dataset. Level-three expression
data obtained using RNA sequencing, together with
the corresponding clinical data for PTC patients, were
obtained from the TCGA dataset, accessible at (https://
portal.gdc.com). The GTEx datasets, specifically the V8
version, were acquired via the official GTEx data portal
website (https://www.gtexportal.org/home/datasets).

Cell lines and cell culture

The Nthy-ori3-1 cell line, representing thyroid follicular
epithelial cells, and three PTC cell lines (KTC-1, BCPAP,
TPC-1) were procured from the Cell Bank of the Chi-
nese Academy of Sciences (Shanghai, China). Addition-
ally, human umbilical vein endothelial cells (HUVECs:)
were procured from American Type Culture Collection
(Manassas, VA, USA). The cell culture was maintained
in RPMI-1640 medium (Gibco, Grand Island, NY, USA)
that contained 1% penicillin/streptomycin and 10% foe-
tal bovine serum (FBS). Subsequently, the cell lines were
subjected to incubation at 37 °C and 5% CO2 [24].

Cell transfection

The following constructs were procured from RiboBio
Co. (Guangzhou, China): pcDNA empty vector, pcDNA-
LINCO00894, pcDNA-METTL3, pcDNA-YTHDC?2,
siRNA normal control (SI-NC), and siRNAs targeting
LINC00894 (SI-LINCO00894). The process of transfection
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was carried out utilizing either Lipofectamine 2000 (Invi-
trogen, Carlsbad, CA, USA) or X-tremeGENE transfec-
tion reagent (Thermo Fisher Scientific, USA) following
the manufacturer’s protocols [25].

RNA extraction, reverse transcription, and real-time PCR
TRIzol reagent (Invitrogen, Carlsbad, CA, USA) was uti-
lized to isolate total RNA from the cells following the
manufacturer’s protocols. Subsequently, 1 pg RNA was
subjected to reverse transcription with a Qiagen kit (Qia-
gen, Valencia, CA, USA) to obtain cDNA. The resulting
cDNA was subjected to qRT-PCR utilizing the SYBR
Premix Ex Taq Kit (Takara, Otsu, Japan) on the Ste-
pOnePlus™ Real-Time PCR System (Applied Biosystems;
Shanghai, China). The 2724 method was utilized to
quantify relative expression, with GAPDH serving as the
endogenous control [26]. The primer sequences were as
follows:

LINC00894: forward: 5'-CCAAATCTGACACACCAT
AGC-3%

reverse: 5'-GAACACAGCATGCAGGTAAT-3'".

GAPDH: forward: 5-GCTGTAGCCAAATCGTTG
T-3,

reverse: 5'-CCAGGTGGTCTCCTCTGA-3'.

METTL3: forward: 5'-AAGCTGCACTTCAGACGAA
T-3,

reverse: 5'-GGAATCACCTCCGACACTC-3'.

YTHDC2: forward: 5'-CAAAACATGCTGTTAGGAG
CCT-3,

reverse: 5'- CCACTTGTCTTGCTCATTTCCC-3'".

Subcellular RNA fractionation

Nuclear and cytoplasmic RNA was extracted using
the NE-PER Nuclear and Cytoplasmic Extraction Kit
(Thermo Fisher Scientific, Waltham, MA, USA) accord-
ing to the manufacturer’s protocol. Briefly, approximately
10x10* cells were suspended in 300 pl of fractionation
buffer and then centrifuged at 4°C to isolate the cyto-
plasmic fraction. The nuclear pellet was then fragmented
with cell disruption buffer, and the same volume of 2X
lysis/conjugation solution as the RNA lysate was added to
the nuclear lysis product, which was finally treated with
100% ethanol. qRT-PCR was performed to detect the
relative RNA levels in the nucleus and cytoplasm. U6 was
used as a positive nuclear control, and GAPDH was used
as a cytoplasmic control [25, 26].

Fluorescence in situ hybridization

PTC cells were inoculated in 24-well plates, and when
the cells grew to a suitable density, the medium was
discarded and the cells were washed with PBS. Sub-
sequently, the cells were fixed with 4% PFA parafor-
maldehyde, washed and added with prehybridization
solution at 65 °C for 1 h. Then the hybridization solution
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containing the probe was added and reacted in the dark
at 65 °C in a hybridizer for 48 h. The cells were washed
with 4x and 2x SSC, and then subjected to DAPI stain-
ing. The slices were observed by fluorescence microscopy
after sealed [27]. RNA FISH probes were designed and
synthesized by Ribobio (Guangzhou, China).

Tube formation assay

Precooled Matrigel was added to a 96-well plate and sub-
jected to incubation at 37 °C for 30 min. HUVECs (2 x 10*
cells/well) were suspended in 200 pL of conditioned
medium and subsequently transferred to the correspond-
ing well and incubated with supernatants from specified
KTC-1 and BCPAP cells in 5% CO, at 37 °C for 8-12 h
[28]. The images of tube structures were detected under
an inverted bright-field microscope at 100x magnifica-
tion, and photographs were taken. Image] software was
used to determine the number of meshes.

Cell counting Kit-8 (CCK-8) assay

Cell viability was assessed through CCK-8 assays [29].
KTC-1 and BCPAP cells were resuspended and sub-
sequently seeded into 96-well plates with a total of five
wells allocated to each group. Every well was filled with
2x10® cells and 100 pL of medium, which was then
subjected to incubation at 37 °C with 5% CO2 for 0, 1,
2, 3, 4, and 5 consecutive days. The 10 uL. CCK-8 solu-
tion (KeyGEN, Nanjing, China) was pipetted into each
well, followed by a 2-hour incubation period. The cellu-
lar proliferation rate was measured at 450 nm absorbance
through an enzymatic marker.

5-Ethynyl-2’-deoxyuridine incorporation assay

Cell proliferation was assessed using the 5-ethynyl-2'-
deoxyuridine (EdU) assay kit (RiboBio) according to the
manufacturer’s guidelines [26, 29-31]. Tumour cells were
inoculated into 96-well plates(2x10* cells/well ) 24 h
after transfection. After 18—24 h of cell culture, the cells
were treated with 50 pM EdU for 2 h at 37 °C, fixed with
4% paraformaldehyde, incubated with 2 mg/mL glycine
for 5 min, incubated with PBS containing 0.5% Triton
X-100 for 10 min, dipped in 1x Apollo staining solution
and finally incubated with 100 ml of 1x Hoechst 33,342
for 30 min. The percentage of EdU-positive cells was
detected by fluorescence microscopy.

Colony formation assay

A colony formation assay was utilized to evaluate the
colony formation ability of cells. PTC cells were inocu-
lated into 6-well plates (100 cells/well) and then cultured
at 37 °C and 5% CO, for 14 days, and the medium was
replaced every 3—5 days on a regular basis. After 14 days,
the medium was removed, and the cells were fixed with
paraformaldehyde. Afterwards, the cells were subjected
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to staining with 0.1% crystal violet, followed by a 20-min
incubation at room temperature (RT). Colonies were
counted and photographed [29].

MeRIP-qPCR

The Magna meRIP M6A Kit (Millipore, Germany) was
utilized to conduct the meRIP assay for the purpose of
determining m6A enrichment following the manufac-
turer’s protocols. The PTC cells were subjected to lysis
using complete RIP lysis buffer, following which the total
RNA was extracted. The RNA samples were subjected to
immunoprecipitation with magnetic beads containing
either anti-m6A antibody or anti-mouse IgG. The RNAs
that were coprecipitated went through a purification
process and were subsequently dissolved in RNAse-free
water. qRT-PCR was used to analyse m6A enrichment of
binding RNA targets.

Western blotting analysis

The PTC cells were subjected to protein extraction
through RIPA buffer (Beyotime Biotechnology, Shanghai,
China) containing protease and phosphatase inhibitors
(Merck, Germany). After separating the proteins using
SDS-PAGE, they were transferred onto a polyvinylidene
difluoride (PVDF) membrane. The membrane was then
blocked for 60 min with QuickBlock™ Western Block-
ing Buffer (P0252, Beyotime Biotechnology, Shanghai,
China) and subjected to incubation overnight at 4 °C.
After five washes with TBST for 5 min, the secondary
antibody combined with horseradish peroxidase (HRP)
was applied for incubation at RT for one hour, and the
protein was detected with BeyoECL Moon reagent (Bey-
otime Biotechnology, Shanghai, China).

Statistical analysis

Statistical analysis was conducted by SPSS 19.0 software
(IBM, Chicago, USA) and GraphPad Prism 8 (San Diego,
USA). The study employed one-way analysis of variance
(ANOVA) for determining the significance of differences
between multiple groups, while Student’s t test was uti-
lized to evaluate the significance of differences between
two groups. The data are reported as the mean+standard
deviation (SD). p<0.05 was considered to indicate a sig-
nificant difference.

Results

Low LINC00894 expression is significantly correlated with a
poor prognosis and lymphatic metastasis in thyroid cancer
patients

To identify IncRNAs strongly associated with PTC, pub-
licly available datasets from the TCGA and GEO were
downloaded for bioinformatics analysis (Fig. 1A). Subse-
quently, IncRNAs differentially expressed in normal thy-
roid tissue and PTC tissue without lymphatic metastasis,
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PTC tissue without lymphatic metastasis, and PTC tis-
sue with lymphatic metastasis in the GSE60542 dataset
were screened out, and LINC00894 was finally selected
as the target IncRNA (Fig. 1B). Further experiments and
database analysis demonstrated that the expression of
LINCO00894 was lower in PTC without lymphatic metas-
tases than in normal thyroid tissue, and LINC00894 was
lower in PTC with lymph node metastases than in PTC
without lymph node metastases (Fig. 1C-G). According
to qRT-PCR data, LINC00894 expression was down-
regulated in PTC cells compared to that in normal cells
(Fig. 1H). Survival analysis suggested that patients with
low LINCO00894 expression had significantly lower over-
all survival rates (Fig. 1I). The findings indicate that low
LINCO00894 expression is related to PTC progression and
lymphatic metastasis.

LINC00894 overexpression inhibits lymphangiogenesis
and PTC cell proliferation in vitro

To analyse the impact of LINC00894 on the functional
phenotype of PTC cells, we first predicted the low cod-
ing potential of LINC00894 using CPC2 (http://cpc2.
gao-lab.org/index.php) (Fig. 2A). Bioinformatics was also
applied to predict the cellular distribution of LINC00894
in various cells, and it was found to be mainly located in
the cytoplasm (Fig. 2B). Subsequently, subcellular frac-
tionation and FISH assays were performed in PTC cells.
Our results showed that it was more highly expressed
in the cytoplasm than in the nucleus (Fig. 2C-D), con-
sistent with the predicted results. Subsequently, the
LINC00894 overexpression plasmid was transfected into
KTC-1 and BCPAP cells, and the overexpression effi-
ciency of LINC00894 was verified (Fig. 2E). We found
that the medium from LINC00894-overexpressing PTC
cells inhibited mesh formation by cells (Fig. 2F-H). Col-
ony formation, EAU and CCK-8 assays confirmed that
LINC00894 overexpression significantly inhibited PTC
cell proliferation (Fig. 21-O).

METTL3 expression is closely correlated with LINC00894
expression in PTC

Given the significant impact of m6A modification on gene
expression regulation in malignancies, we conducted
SRAMP analysis (http://www.cuilab.cn/sramp/), and the
results revealed that a large number of m6A modification
sites exist in LINC00894 (Fig. 3A). Since m6A modifica-
tions are added or removed by a series of methylases or
demethylases, such as METTL3, METTL14, METTLI16,
ALKBHS5, FTO, and others [32, 33], to identify the spe-
cific genes that lead to changes in m6A modification,
we analysed the correlation between related genes and
LINCO00894 through the StarBase database (https://star-
base.sysu.edu.cn/) (Fig. 3B). Subsequently, the expres-
sion of relevant enzymes in PTC tissues and normal
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thyroid tissues was analysed using the GEPIA database
(http://gepia.cancer-pku.cn/); the results revealed that
METTL3 was significantly downregulated in PTC tis-
sues vs. normal thyroid tissues, and there was no signifi-
cant difference for other enzymes (Fig. 3C). We further
demonstrated that METTL3 was downregulated in PTC
through the TCGA database (Fig. 3D). Survival analysis
suggested that patients with low levels of METTL3 had
significantly lower overall survival rates (Fig. 3E). Subse-
quently, METTL3 overexpression was found to promote
LINCO00894 expression in PTC cells (Fig. 3F). The above-
mentioned results indicate that METTL3 is significantly
downregulated in PTC and may influence the expression
of LINC00894 through m6A modification.

METTL3 enhances LINC00894 mRNA stability through the
M6A-YTHDC2-dependent pathway

To validate the potential impact of METTL3-mediated
m6A modification on LINC00894, we conducted meRIP-
PCR analysis, which indicated that the m6A level of
LINC00894 increased significantly after METTL3 was
upregulated (Fig. 4A). As expected, METTL3 overex-
pression enhanced the stability of LINC00894 mRNA
(Fig. 4B-C). Although m6A modification is performed by
RNA methyltransferases, m6A-modified RNAs can selec-
tively bind to different m6A readers, resulting in different
modifications [34]. We used annonlnc (http://annolnc.
gao-lab.org/index.php) to find that LINCO00894 has
high-affinity binding sites for YTHDC2 (Fig. 4D). Then,
we further demonstrated a positive association between
YTHDC2 and LINC00894 levels in THCA and con-
firmed that YTHDC2 was significantly downregulated
in PTC tissues (Fig. 4E-F). More importantly, YTHDC2
overexpression was found to elevate LINC00894 expres-
sion in PTC cells (Fig. 4G). Similarly, LINC00894 mRNA
stability was enhanced when YTHDC2 was overex-
pressed (Fig. 4H-I). In summary, these findings suggest
that METTL3 enhances LINC00894 mRNA stability
through the m6A-YTHDC2-dependent pathway.

Reversal of the tumour-suppressive effects of METTL3 by
silencing LINC00894

To verify whether METTL3 contributes to the suppres-
sive effects of PTC through LINC00894, we designed
siRNA targeting LINCO00894. Rescue experiments
showed that by using METTL3-overexpressing PTC cells,
HUVECs formed fewer meshes, while the inhibitory
effects could be reversed by LINC00894 siRNA (Fig. 5A-
C). According to the colony formation and CCK-8 assays,
METTL3 overexpression also suppressed the prolif-
erative abilities of PTC cells, and these effects could be
reversed by LINC00894 siRNA transfection (Fig. 5D-H).
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LINC00894 inhibits PTC malignant phenotypes through
the Hippo signalling pathway

LncRNAs have been reported to be involved in tumours
via various signalling pathways [35]. To explore the sig-
nalling pathway downstream of LINC00894, we first
examined the differentially expressed genes (DEGs) in
normal thyroid tissues and PTC tissues using the TCGA
database (Fig. 6A-B). Subsequently, the RNA-seq data
were analysed via the Kyoto Encyclopedia of Genes
and Genomes (KEGG); the Hippo signalling pathway
exhibited significant enrichment in the low LINC00894
expression group in comparison to the high LINC00894
expression group (Fig. 6C). Further analysis revealed
that LINC00894 and METTL3 were significantly posi-
tive correlated with key components of the Hippo path-
way (TAZ, YAP, LATS1, and MST1) (Fig. 6D-E). Then,
Western blotting was used to examine LINC00894’s
effect on related proteins in this pathway, revealing that
after LINC00894 overexpression, YAP and TAZ protein
expression decreased significantly, while the expres-
sion of ECA protein increased (Fig. 6F). Based on these
findings, we deduced that LINC00894 may inhibit PTC
malignant phenotypes via Hippo signalling.

Discussion

Thyroid cancer has a high prevalence, and most cases are
PTC, which is the most common endocrine malignancy
[4]. Approximately 40% of adult PTC patients also have
lymph node metastasis, which is correlated with higher
recurrence rates and lower survival rates [36, 37]. Ultra-
sound, CT, and FDG-PET/CT have low sensitivity for the
detection of lymph nodes positive for lateral and inter-
central compartment tumours [38, 39]. There are only
three main treatment options for differentiated thyroid
cancer: surgical resection, TSH inhibition and radioactive
iodine therapies; however, the lymph node metastasis
rate within 20 years of unilateral thyroid lobotomy with
DTC is 19%, and secondary surgery is the only option
for patients at this time [40]. However, the heterogene-
ity among the histological and epigenetic characteristics
of PTC is not well understood. Therefore, the identifica-
tion or discovery of novel molecular markers in patients
with PTC may improve the detection of metastatic lymph
nodes and better guide treatment.

Multiple studies have revealed that IncRNAs are dys-
regulated in cancers with lymph node metastasis, and
IncRNAs can exist in serum, plasma, or other body flu-
ids in a stable form without being affected by endogenous
RNA enzymes [41, 42], which makes IncRNAs a potential
tumour marker for a variety of tumours [43]. LINC00894
contributes to the progression of various tumours, and
the proliferative and invasive capabilities of kidney and
lung cancer are closely related to its overexpression [16,
17]. In breast cancer, LINC00894 enhances breast cancer
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cell proliferation and invasion by competitively bind-
ing with miR-429 [18]. Nevertheless, studies on thyroid
cancer have found that upregulation of LINC00894 can
inhibit tumour cell activity [25]. LINC00894 has not yet
been evaluated for its clinical significance and function
in lymph node metastatic PTC. Herein, by using bioin-
formatics, LINC00894 expression was found to be sig-
nificantly lower in PTC with lymph node metastasis than
in PTC without lymph node metastasis, and the progno-
sis was worse when LINC00894 expression was lower.
Functional tests indicated that LINC00894 overexpres-
sion significantly suppressed cell proliferation and lym-
phatic metastasis in vitro, whereas silencing LINC00894
induced the opposite effects. Based on these findings, we
first elucidated the critical role of LINC00894 in the lym-
phatic metastasis of PTC.

Until now, no investigations have been conducted
on the regulatory mechanism mediated by abnormal
LINC00894 expression. Given the significant function of
m6A modification in the regulation of gene expression in
tumours, we further explored whether the downregula-
tion of LINC00894 in PTC is related to m6A. By epigen-
etic transcriptomic analysis, we found that LINC00894
has a large number of methylation sites, and the m6A
level is significantly positively correlated with METTL3
expression. It was confirmed that METTL3-induced
m6A modification increased the stability of LINC00894
mRNA. The literature reports that METTL3 exhibits
dual functionality as an oncogene and tumour suppressor
[44]. METTL3 was reported to be downregulated in PTC
and to suppress epithelial-mesenchymal transformation
and Hedgehog signalling [29]. This is consistent with our
findings. METTL3 is the main methyltransferase, and
mo6A readers, such as YTHDFs and IGF2BPs, recognize
and act on m6A-modified mRNA transcripts [45, 46].
Further studies showed that overexpression of METTL3
and YTHDC2 significantly stabilized and promoted
LINC00894 mRNA expression. The aforementioned
findings suggested that METTL3 increases LINC00894
mRNA stability through the M6A-YTHDC2-dependent
pathway. In recent years, targeting METTL3 to allevi-
ate cancer progression has attracted much attention.
Research has indicated that elvitegravir has the ability to
suppress oesophageal cancer metastasis by increasing the
proteasome degradation of the M6A methyltransferase
METTL3 [47]. Our findings on the METTL3-LINC00894
axis, as well as its effect on PTC progression, will aid in
the exploration of more effective treatment strategies for
lymphatic metastasis of PTC.

Several signalling pathways have been demonstrated
to participate in tumour inhibition or promotion by
IncRNAs [48]. By KEGG enrichment analysis, the Hippo
signalling pathway was indicated to be significantly
enriched in PTC tissues with low LINC00894 expression.
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This signalling pathway regulates tissue growth, was
first discovered in Drosophila melanogaster [49] and is
highly conserved in humans. Studies in recent decades
have revealed that the Hippo signalling pathway is dys-
functional in various malignancies, including liver [33],
stomach [50], and lung cancers [51]. Dysregulation of
the Hippo signalling pathway was also found in thyroid
cancer [52]. In this study, it is innovatively proposed that
LINC00894 regulates the Hippo signalling to affect PTC
progression. This may be used as a potential therapeutic
target for PTC treatment. However, the specific mecha-
nism of this crosstalk remains to be determined, espe-
cially at the molecular level.

In conclusion, these results suggest that the METTL3-
YTHDC2 axis regulates the stability of LINC00894
mRNA in an m6A-dependent manner and subsequently
inhibits tumour malignancy through the Hippo signalling
pathway.
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