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ABSTRACT

Background:Gliomais a lethal malignantbrain tumor, it comprisesabout 80%of all malignantbrain tumours.
Mounting evidencehasreported that YTHDF?lays a significantrole in the cancerprogression.However,the
effects of YTHDF2on the prognosisof low-grade gliomas (LGGs)and its correlation with tumor immune
infiltration are unclear. The present study was designedto determine the biological functions of YTHDF2n
gliomaandto evaluatethe associationof YTHDF2xpressiorwith gliomaprogression.

Methods: Clinical data on patients with glioma were obtained from The CancerGenome Atlas (TCGA)the
ChineseGlioma Gerome Atlas (CGGA)the Gene ExpressionOmnibus (GEQ, as well as the Rembrandtand
Gravendeel databases. The correlations among YTHDF2expression, pathological characteristics, gliome
progressionand clinical outcome were evaluated. In addition, the correlaion of YTHDF2expressionwith
immune cellinfiltration wasanalyzedtoo.

Results:We found that YTHDF2vas significantly up-regulatedin LGGswhich correlated with tumor grade and
poor prognosis.Interestingly, we showed that YTHDF2xpressionin LGGwas associatedwith copy numbet
variation, DNAhypomethylation, and inducedtranscription factor YY1 Besides KEGGathway analysisshows
that YTHDF2mainly participates in the immune response and oncogenic signaling pathway. Additionally,
YTHDF2s positively associatedwith diverse immune cells infiltration, immune cells, and multiple immune
checkpointmolecules.Finally,we confirmed that YTHDF2vas highly expressedin LGGdissuesand correlatec
with the tumor grade with immunohistochemistry assay.More importantly, our results demonstrated that
YTHDF#vaselevatedin GBMcells.Knockdownof YTHDF2ignificantlyinhibits the proliferation and migration of
GBMcells.

Conclusion:YTHDFZorrelates with glioma progressionand immune cell infiltration, suggestingthat YTHDF
may be a useful prognostichiomarker for glioma.
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INTRODUCTION

Glioma is the major type of the bramalignancy its
incidence rate and mortality continue to rifH.
Gliomas are mainly comprised of legrade gliomas
(LGGs) and glioblastoma multiform (GBM). Although
currently there aredifferent treatmentgor glioma, the
survival rate and prognosis ofcancer patients is
disappointing [2]. Therefore, identifying new
biomarkers iscrucialfor themanagemenf glioma

RNA m6A modification is a regular mMRNA
modification, it was first identified in the 197(Q8].
Accumulating evidence demonstrated that YTHDF2, as
a member of m6A read@rotein playsa crucial rolen
RNA metabolism and cancers progressif#]. For
example, it has been confirmed that YTHDF2 was up
regulated in HCC and correlated with adverse clinical
outcomes in patien{s]. However there was no study on
its expressiorlevel andmmunerolesin glioma

In this study,we investigatedthe YTHDF2 expression
among several dataset, including TCGA, CGGA and
GEO. Moreover, we would study the YTHDF2
expressiomegulation Finally, gRTPCRand IHC assay
were usedo validate YTHDF2 expression in glioma
cells lines and tissues. Loss of function used to
determine the biological function of YTHDF2 in glioma
progression.

MATERIALS AND METHODS
Analysis of the expression and prognosis ¥THDF2

We employed the TCGA hftps:/www.cancer.goy,

GEO (ttps://www.ncbi.nlm.nih.gov/geo/query/acc)gi
CGGA (http://www.cgga.org.cy/ [6], Rembrandt
(http://gliovis.bioinfo.cnio.e3/ [7] and Gravendeel
(http://gliovis.bioinfo.cnio.e3d/ [8] to examine the

expressionpattern clinical significanceand prognosis
of YTHDF2 in LGG.

GSEA analysisand immune cell infiltration analysis

In this study, weused GSEA software to explore the
signaling pathway involved by YTHDF2 in glioma.
TIMER (https://cistrome.shinyapps.io/timef@]. TIMER
wasused to determine the relationship between YTHDF2
expression anmnmune cell infiltration irglioma.

DNA methylation analysis

MEXPRESS(https://mexpress.beis an online tooffor

DNA methylationdatabase|n our study, v use the
SMART (http://www.bioinfo-zs.com/smartapp/
EXPRESS lfttps://mexpress.be/ and MethSurv

(https://biit.cs.ut.ee/methsujvdatabaset examinethe
relationship between the YTHDF2 expression and
CNV, DNA methylation in LGE10i 12].

Drug sensitivity analysis

In this study, we used th@DSCand CTRP database
to explore the correlationbetween YTHDF2 and
various drugsensitivity[13, 14]

Cell culture and real-time PCR

The glioma cell line was purchased from the cell bank
of Kunming Institute of Zoology, and cultured in
DMEM medium (Corning USA) supplemented with
10% fetal bovine sem (FBS) and 1% penicillin/
streptomycin. TheRT-PCR primers shown in the
following, YTHDF2-F: AGCCCCACTTCCTACC
AGATG, YTHDF2-R: TGAGAACTGTTATTTCCC
CATGC; b-actinF :
actinR: CCATAGGAATCCTTCTGACC. The
expressiorguantification was obtained with thésrct
method. The shRNA primer usedn this study
following: shYTHDF21: CCTACTTACCCAGT
TACTACA, shYTHDF22: GCTCTGGATATAGTA
GCAATT.

Cell proliferation , cell migration and IHC assay

Cell proliferation cell migrationand IHC assaywas
performed as previously described15]. Cell
proliferationandcell migrationassay used to determine
the function of YTHDF2 on glioma cell migration and
proliferation IHC assay used to explore thepression
level of YTHDF2 in gliomaissues.

RESULTS

Expression and prognostic values of YTHDF2 in
human cancers

To examine the expressigratternof YTHDF2 in pan
cancer, we used t he TI MER
expression pattern, the result demonstrated that YTHDF2
was significantly oveexpression in BLCA, CHOL,
COAD, ESCA, HNSC, KICH, KIRP, KIRC, LIHC,
LUAD, PRAD, SKCM, STAD, THCA and UCEC (Fige

1A). Similar to YTHDF2 mRNA, the protein level of
YTHDF2 was highly in BRCA, COAD, OV, KIRC, and
UCEC (Figure 1B). Moreover, we employ the CCLE
databases to examine YTHDF2 expressionvamous
cancer cells linesResultssuggested that THDF2 was
elevated in different cancer cell lines (Figure 1C).

We employed KM plot to explore the prognostic
value of YTHDF2 expression in human canc@ur
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contrary,up-regulation ofYTHDF2 correlatedwith a

results confirmed that higrer level of YTHDF2

better prognosis in BLCA, CESC, KIRC, LUAD, and

QV (Figure2).

overexpression closely correlates to the poor clinical

and LGG. On the
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Figure 1. The expression of YTHDF2 in human caf®eThe expression ®THDF2 in pacancer examine by TIMER databaBThe

protein level of YTHDF2 in diverse cancer examine by the UALCAN dai@balke.gxpression of YTHDF2 in diverse cancer cell lines examined

by CCLE database.
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YTHDF2 was up-regulated in LGG YTHDF2 was upregulated in gliomaissues and high
expression of YTHDF2 was significantly correlated

To determinethe expression of YTHDF2 in LGG, we with the tumor grade of LGG.

adopt the public database examine the expression of

YTHDF2 in glioma tissues and normal grolgesults Relationship between YTHDF2 expression and
found outthat YTHDF2 wasverexpresseth the LGG clinical features

tissues (Figure 3A3C). Similar reslts were also

obtained from the diverse GEO datas@gyure 3D Next, we examinethe relationshipbetween YTHDF2

3F). Furthermore, the results demonstrated that the expression and clinicalfeatures in LGG. Results
YTHDF2 protein level was increased in glioma tissues confirmed that YTHDF2 differential expression in
(Figure 3G) Collectively, these data indicate that different histology subtypes (Figure 4A). Additionatlye
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Figure 2 The prognosis value of YTHDF2 in human can@@fThe prognosis value of YTHDF2 in BLCA, CE¥IR&ndas examined
by the km plot databaseBj The prognosis value of YTHDF2 in LIHC, LUAD, and OV was examined by the km plot dgtalvese. (
prognosis value of YTHDF2 in SARC and LGG was examined by the km plot database.
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YTHDF2 expression level was increased with the tumor  patients in different datasets (Figure T%%).

grade elevated (Figure 4B)e also foundhatYTHDF2 Additiondly, we perform the ROC curves analysis
was markedlyeducedn the IDH mutation group and the showed that the area under tlarve (AUC) of
1p/19g chromosome ateletion group (Figure 4GID). YTHDF2 were 0.773, 0.815, and 0.789 for the TGGA
Interestingly, YTHDF2 was downregulationin patients LGG datasets (Figure 5G), 0.797, 0.832, and 0.702 for
over 40 years ol{Supplementarfigure1A, 1B). the CGGA datasets (Figure 5H) in 1, 3, and 5 years,
respectively. In GBM, the overall of patients no
Prognosticvalue of YTHDF2 significant differencebetween high and low YTHDF2
group figure 39). ROC curve of YTHDF2show an
We found that up-regulation of YTHDF2 was AUC value of 0.982and 0.931based on the TCGA

correlated with theunfavorable prognosis of glioma GBM and TCGALGG dataset (FigureJ.
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Figure 3 YTHDF2 was the high expression in L@GR The YTHDF2 expression is significantly regulated in glioma examined by the

TCGAA), Rembrandt B), Gravendeel@, and GEO dataset®dF). (G) The immunohistochemistry detection of YTHDF2 in Nornmehbr
tissue, LGG, and HGG.
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DNA methylation analysis regulated mechanisms of YTHDF2 in LGG tissues, we
further examine the relationship between DNA

DNA methylation plays a crucial role in the regulation methylation, CNV, and the expression of YTHDF2 in
of gene expression. To elucidate the abnormal up gliomas. Firstly, we found that CNV of YTHDF2 was

Figure 4 The correlation between the YTHDF2 expression and clinical information in &Ghe expression of YTHDF2 in
diverse histology of glioma based on TCGA, CGGA, Rembrandt, and Gravendeel daBbBsesxpression of YTHDF2 in diverse tumor
grades of gbma based on TCGA, CGGA, Rembrandt, and Gravendeel dataBp3ée. ¢xpression of YTHDF2 in diverse IDH mutations of
glioma based on TCGA, CGGA, Rembrandt, and Gravendeel datdbgFas. €xpression of YTHDF2 in diverse 1p/19q codeletion of glioma
basd on TCGA, CGGA, Rembrandt, and Gravendeel databases.
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