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[ Abstract ] Background and purpose: Methyltransferase Wilms’ tumor 1-associating protein (WTAP) has been proven to play an
important role in the development of tumors. This study aimed to explore the influence of WTAP on the occurrence and development
of glioma from the perspective of N6-methyladenosine (m6A) modification. Methods: The differentially expressed m6A regulators in
glioma were screened from GEO database. The expression of WTAP/B cell-specific Moloney murine leukemia virus integration site
1 (BMI1) in glioma tissue and cell lines was evaluated by real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR)
and Western blot. Methyl thiazoyl terazolium (MTT) was used to explore the effects of WTAP/BMI1 on glioma cell proliferation.
Extracellular acidification rate (ECAR) kits and glucose consumption and lactate production detection kits were utilized to detect
aerobic glycolysis of glioma cells. Results: Compared with normal tissues, WTQP and BMI1 expressions were upregulated in glioma
tissues. Otherwise, compared with WTAP (1.01£0.13) and BMI1 (1.02+£0.11) expressions in HEB cells, WTAP (2.38+0.17)
and BMI1 (2.2540.14) expressions in U251 cells were increased (P<<0.05). Downregulation of WTAP inhibited cell proliferation
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and glycolytic potential in vitro, while overexpression of WTAP showed opposite effects. The effects of WTAP overexpression on

glioma cell proliferation and glycolysis were partially rescued by BMI1 inhibition (P<<0.05). WTAP promoted m6A methylation
modification of BMI1 and enhanced the stability of BMI1 mRNA (P<<0.05). Conclusion: WTAP upregulates the level of BMI1 in a

m6A methylation modification dependent manner, subsequently promotes glioma cell proliferation and aerobic glycolysis. Molecular

therapy targeting WTAP may provide a new method for the treatment of glioma.

[ Key words ] Glioma; N6-methyladenosine modification; Aerobic glycolysis; Methyltransferase
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PRIt m6 A H 55 B W TA P2 75 Bl o F 1k 1B
T A HE BMITAARE P, 0B ORI 5 97 400 i
PERASFN S5 A 52 S AL, it —20 T i
X B9 i S5 96 1 R 7 ) 2 TR BCEE 1 S it £
ft 2%

1 AR

1.1 #RAnKFH
250 B E 42 ¥ %)) (short tandem repeat,

STR ) % & IF 8 B9 A IE & I #i 28 e T 40 i
HEB I A BOR 40 i R U251 [ 26 [ i
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0e-WTAP-NC . sh-WTAP-NC M. sh-BMI1-NC#% ¢
EMMSG6 h, WGBS SR, KERERE
48 h,
1.5 RTFQ-PCR#&MMRNAZR %
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Y in AEA A RGRA), 10 minf5 LA12 000 r/min
B0 1S min, IIASRESGIRS), #9810 minf5
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&, WRIEPCRBIY) (F£1) HATP 4, RHRTFQ-
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#1 RTFQ-PCR5I#1F%
Tab.1 RTFQ-PCR primer sequences

Gene Forward primer (5'-3") Reverse primer (5'-3")
WTAP GCGACTAGCAACCAAGGAAC CATTTTGGGCTTGTTCCAGT
BMI1 CCAGGGCTTTTCAAAAATGA CCGATCCAATCTGTTCTGGT
GAPDH CGACCACTTTGTCAAGCTCA AGGGGTCTACATGGCAACTG

1.6 Western blot# il & B 7k F
W R A A T B A W TR 2% ol R U R
( phosphate-buffered saline, PBS ) JE¥E/E LIAFL
FO1 s AARIPARUFRR, FFAE UK b BEAT BT 2
fift BfJ5 A12 000 r/minf% 54 25,0030 min, WA
W, R AR (bicinchoninic acid,
BCA ) VAN & I FOREE . 58 i+ b SE iR
AR NI EE I UK ( sodium dodecylsulphate
polyacrylamide gel electrophoresis, SDS-PAGE )
JE IR, R T S5 % W AE A4 W AT, A

A—%¥tanti-WTAP (1 : 1 000) Flanti-BMI1
(1:10000) iREFERK, F2REMBHAR T E
Y (horseradish peroxidase, HRP ) Frichy —
YLl FEPrf e Z R HG (immuroglobulin G,

IgG) (1:1000) , = NEREK FIREL h,

&AM R-20 = LB 22w ( tris-buffered
saline Tween, TBST ) PEMEfE IS IN{k27 At
RO, I8 T4 A ShEER IR /3 Hr AT i3
FEHR, SR Image JERMXF 8 4% K EE AT
FEET, EEBMXEE = Hin A0 KEAE/
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21 ( World Health Organization, WHO ) 7324 &
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A B
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Fig. 1 WTAP expression was significantly upregulated in glioma

A: Gene expression of WTAP in normal brain tissue and glioma tissue;
B: The gene expression and protein level of WTAP in HEB and U251
cells was detected by RTFQ-PCR and Western blot. *: P<<0.05,
compared with Normal group; #: P<<0.05, compared with HEB cells.
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Tab.2 Expression of WTAP in glioma tissue and its relationship

with clinicopathological characteristics of patients

WTAP expression

Case n

Clinical data (n=47) Hig.h LOVY P value
expression 7 expression 7
Gender 0.920
Male 25 14 11
Female 22 12 10
Agelyear 0.927
<45 16 9 7
>45 31 17 14
Tumor size/cm 0.474
<3 20 9 11
=3 27 15 12
WHO grade 0.014 5
-1 31 11 20
m-v 16 12 4
A B
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Relative lactate output
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i i StarBase B4 5 3 BOW TAPAE 45
FEAMREYGASMERE, 3 22614, @
DisGeNE T K6 0 i Jo g8 #H L H) ( CUT:
C0017638 ) , MHEGDAPE v+ XU £ B i
FIRTS0N L, Vennfii i 25 5 W78 A 9432
LR, W NMMYB, APC, TP53. EGFR.
BMI1. PPM1D, ALK . NTRK1FIHLA-A ( &
3A) o B RPIseqB i EXT WTAPEMYB |
APC. TP53. EGFR. BMI1. PPM1D . ALK .
NTRK1, HLA-AZEE BTN, 45BN,
BMI15WTAP4; & 88 J1 fieik ( RF4F4°M0.8,
SVM%r4%40.97, #£3) . il ifRMbase i /F
T 2 WTAPHIAE Am6e AT 35 T AU DNA T fE
W HGAAGAAG (3B ) . il it SRAMP MUk
RIMBMINFFE A HA AR v 5 B i meAH
SAE A (KI3C) o GTEx 5wl 25 5
W, BMIT5WTAPTENKNZH 21 1 3238 22 1EAH
% (r=0.78, P<0.05, K3D) . % L 1sh
W, M WTAP AT 83 14 me A& i 1) Jr 8 45
BMI1,

D
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Fig.2 Knockdown of WTAP inhibits glioma cell proliferation and aerobic glycolysis

A: Cell proliferation activity detected by MTT assay; B: Relative level of glucose consumption in each group; C: The relative level of lactic acid
production in each group; D: Relative expression levels of ECAR in each group. *: P<<0.05, compared with sh-WTAP-NC group.

2.4 WTAPmeafk#ik 77X _EABMIER R
BHRIRIE
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mO6A T HI N (P<<0.05) , TN T sh-WTAP- BMII-NCZHAH ., oe-WTAP+sh-BMI12H 40 il 7%
NCZH, sh-WTAPAIm6A & HFEE ( P<0.05, JIvss, A ARRCR FLRR AR >, ECARE
Kl4D) . MeRIP-RTFQ-PCREGIMIZE R R, & FHTFE (P¥<0.05, KISB~5E) . FiRZRE
FIEWTAPREHS H4EE Z FYBMI1 mRNA, T B, WTAPRELIm6AMKE Y 7= LiHBMIL, Jf{E
i WTAP I BE S /D BMITHY & % ( P <<0.05, P JE TR A U TR B B IO AC I S . TR PLAI
KI4E ) . RTFQ-PCRAZF ZDL k4  WLEISF,

BEW, X Toe-WTAP-NC4, oe-WTAP %3 RPlseqFilE R
H E/‘J BMI1 mRNA%:Zijj.i j]l] s RNA%% /THE‘Iﬁ i ?li Tab.3 RPIseq prediction results
( P <0.05 ) . ﬁ’ﬁ*ﬁﬁﬁ:sh-WTAP—NC?ﬂ ) sh- Gene RF classifier SVM classifier
WTAPZLHYBMII mRNAZRIAR A, BMIEGEE ), 065 0.96
< o
FER (P<0.05, FH4F, ‘4G ) o APC 0.70 0.98
2.5 WTAPEImeafk#Hiry Ak LABMNiFES
. P53 0.70 0.79
B BB A R M s AR M =
RTFQ-PCR&E R 7%, iFFIAWTAPHEH EGER 080 0.94
FIEBMIIAYFE L, Moe-WTAPXIBMI1FE ik BMI1 0.80 0.97
EHEVE IR gl sh-BMITE 0¥k ( P<0.05, & PPM1D 0.65 0.95
5A) o MTTZREIR, oe- WTAPQEQEHE@(ﬁjJ@ ALK 0.80 0.96
0e-WTAP-NCAL &3 (P<0.05) , W#HEME  \pq 075 0.5
LR BT 2] o) HS
EX*H?L@&EETQWE%% i ( P¥<0.05 ) ST 055 020
ECAREZE ¥ (P<<0.05) , IMi5oe-WTAP+sh-
A MYB, APC, TP53, B
EGFR, BMI1, PPM1D,
ALK, NTRK1, HLA-A
WTAP
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3217 41 =l \
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c D
1.0 Prediction score distribution along the query sequence é
s o § i
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] 7| Very high confidenc TR Tt || ) SR ~
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Fig.3 WTAP may regulate the expression of BMI1 through m6A modification

A: Binding protein of WTAP and glioma risk genes was predicted by StarBase and DisGeNET database respectively; B: DNA functional domain
of WTAP predicted by RMbase website; C: m6A methylation modification sites of BMI1 predicted by SRAMP website; D: Correlation analysis of
WTAP and BMI1 predicted by GTEx website.
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Fig. 4 WTAP upregulates BMI1 expression in gliomas in an m6A-dependent manner

A: BMI1 mRNA expression in normal brain tissue and glioma tissue detected by RTFQ-PCR; B: correlation analysis of BMI1 and WTAP mRNA
expression in glioma tissue; C: BMI1 mRNA and protein expression in HEB and U251 cells tested by RTFQ-PCR and Western blot; D: Relative m6A
content in total RNA in each group of cells; E: MeRIP-RTFQ-PCR testing results; F: Relative expression level of BMI1 mRNA in each group of cells; G:
Relative RNA stability in each group of cells. *: P<<0.05, compared with Normal group; #: P<<0.05, compared with HEB cells; *: P<<0.05, compared
with oe-WTAP-NC group; &: P<<0.05, compared with sh-WTAP-NC group.
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Fig. 5 WTAP upregulates BMI1 expression in an m6A-dependent manner and induces glioma cell proliferation and abnormal glucose

metabolism

A: BMI1 mRNA expression in each group detected by RTFQ-PCR; B: Cell viability in each group tested by MTT; C: Relative glucose consumption
of U251 cells in each group; D: Changes of lactic acid production in U251 cells; E: Changes of ECAR level in U251 cells; F: Mechanism diagram
of WTAP promoting glioma cell proliferation and aerobic glycolysis by enhancing BMI1 stability. *: P<<0.05, compared with oe-WTAP-NC group;

#: P<<0.05, compared with oe-WTAP+sh-BMI1-NC group.
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