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Influence of MYBL2 on Drug Resistance in Ovarian Cancer and It’s Underlying Mechanism Based on
Bioinformatics Analysis

XU Dingwen', LUO Sen!, YUAN Hongwang!, YAN Huishen!, JIN Chaochao?, YAO Weijuan®"(1.Department of
Clinic, School of Medicine, Yangzhou Polytechnic College, Yangzhou 225009, China; 2.Department of Oncology, Huangshi
Hospital of Traditional Chinese Medicine, Huangshi 435000, China, 3.Department of Physiology and Pathophysiology, School of
Basic Medical Sciences, Peking University, Beijing 100191, China)

ABSTRACT: OBJECTIVE To analyze the association of MYBL2 with drug resistance in ovarian cancer. METHODS Used
GEPIA online tool to detect the mRNA expression of MYBL2 in normal ovary tissue and ovarian cancer. Used GEO profiles
database to analyze the mRNA expression of MYBL?2 in cisplatin sensitive and cisplatin resistant A2780 cell lines. Km-plot was
used to perform OS survival rate. Comprehensive bioinformatic analyses were performed through gene interaction analysis,
genetic pathway enrichment analysis, text mining and miRNA-mRNA interaction analysis to further prove MYBL2 regulated
ovarian cancer drug resistance and its underlying mechanism. RESULTS The expression of MYBL2 was higher in ovarian
cancer compared with normal ovary. The expression of MYBL2 was higher in cisplatin resistant A2780 compared with cisplatin
resistant A2780. Most proteins closely interacted with MYBL2 were associated with drug resistance in ovarian cancer. Using
genetic pathway enrichment to analyze genes interacted with MYBL2, found the most enriched pathway was cell cycle. Text
mining showed besides cell cycle, gene expression, cell proliferation, apoptotic process were also significantly associated with
MYBL2, ovarian cancer and drug resistance. miRNA-mRNA interaction analysis found that all 12 miRNAs targeted to MYBL2
are associated with ovarian cancer drug resistance or tumorigenesis. CONCLUSION MYBL?2 is associated with ovarian
cancer drug resistance, and possibly by regulating cell cycle.

KEYWORDS: MYBL2; ovarian cancer; drug resistance; bioinformatics
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9N B AL TT ROR

MYBL2 & MYB 7 IR R Z —, 72&
AN N i R S N 11 [ St e SR e [ 1 P e
T MYBL2 AR R RIE, HIgaA NS
Mg kA k. KEMFUEH MYBL2 5 2%
BEARMOTE s BN . AU . B
BERNRER UL TEA KRR, s, MYBL2
5L B R A R 2 A OCBA, E BN
SN AR SKOV3 o1, MYBL2 f] LU i i SR 4i
JIE0 J) S0 AR O B g 40 i ) 42 2801 (B /2, MYBL2
55 51 By 5 (0 TS DA A IR g T 24 1 10 G R ATS
KA. KRR HEMEEFNITE, KR
MYBL2 5 G 5L 245 1 2 [0 1) G &R .
1 #MR5HEE
1.1 MYBL2 7E G 5595 4 ZURI 24 1 240 i 5 1
RIE W S AEAT - o3 b

GEPIA(http://gepia.cancer-pku.cn/) 7t £k 73 H7 fif
AR LW AR B HRKIET TCGA M GTEx
TiH, H mRNA &KEL log2(TPM+1)#E IR, M
RO 5 IBLER I 245 17 O SL AR bk A2780 1t e die
KUET GEO profiles ##5 J% (https://www.ncbi.nlm.
nih.gov/geoprofiles/). X LA b #5451 43 #r B % FH JE
FCX T A5, BLP<0.05 1F 7y 2 AN BA B3 1k
¥R - Kaplan Meier-plotter(www.kmplot.com)iZ4T
IR BRI MYBL2 5 50 810 5 B AR 2R 77 il
Lk A2 b, BHEKIET TCGA. GEO Hufla .
1.2 R AR

STRING 7E 2k 43 # I H: (https://string-db.org/) -
N\ MYBL2 W] DAGH G H 55 HAF AR RS X B K], 12
fan b g R pkak 10 ANIRES 3 B e 0 2 R
DAVID #17 KEGG ##7r#r, Ll P<0.05 {F i
106 7 S R SRR
1.3 U

COREMINE fE £ T. A (http://www.coremine.
com) "] LLXF MEDLINE (4 2 47 SCARTZ I . il
i 7E # O\ T N MYBL2 . b B i 2 (drug
resistance) B #iJ# [malignant neoplasm of ovary
(alias ovarian cancer)], AJ LA¥Z48 HiX =& Z [A] 1)
IR Z LA [N I 5 3% = 3 A7 A 35 SR BRI (0 A i
T2 (biological process). i NI [8] 1 5T FH iE 2%
o E AR 24 %% 2020 4F 5 58 37 4556 10 ]

Fom, B NI I A ) OGRS 2R R
2k MR A AR R IR FE i) i ik e DL G B
P<0.05 {F 9t ik br i o
1.4 miRNA-mRNA HAE/>Hr

F] F miRDB(http://mirdb.org/) -
(www.targetscan.org/) « miRWalk3.0(http://mirwalk.

targetscan

umm.uni-heidelberg.de/). DIANA(www.microrna.gr/
microT-CDS). PicTar(https://pictar.mdc-berlin.de/) 5
AN B T $E ) F MYBL2 ) microRNA, 4E6¢
% &) I 3 4> 28 e DA B T30 ) microRNA A

W AT 5o

2 SR

2.1 MYBL2 1E Gl 8 41 2R 24 T 41 & A i)
Rik

B GEPIA fEZe /i T, A BLOH S5 s 21
I MYBL2 ) mRNA ik /K P25 2 & T 1B
HA(P<0.05), WK 1A, 11 HAEFMZSHT BN,
IS MYBL2 ZH (151 S i3 B R AR A7 R B 3
K TKRIAZH(P<0.05), W 1C. #:%, 18/ GEO
profiles H{HH 2 X NG EH UBCRTNRUEH i 24 (14) B 5 i J8g 240
Hii R A2780 43HT(GDS3754/201710 s at/MYBL2),
R IR T 24 1 BN B 4 e R R MYBL2 1Y
mRNA A 7K P 82 25 15 15 N S0 e 11 firh 9
YH i 2 (P<0.05), W& 1B. X8 MYBL2 R4 7]
REAE U 598 1O R AE A R AT 24 1 v R P B AR
2.2 BN HAE MO B E S50 i MYBL2 R

N T BRAIE MYBL2 X 51 5598 (14 245 1 (11
T 5l STRING ks Fe i i 8 /5= R ) R B 43
BB 58 MYBL2 WM 254 A0S ThRe. #ki 10 4
5 MYBL2 BL&s o B mi 2R A, LR 2. 7EIX 10
AN B, m#Rik CCNAI(Cyclin A1)5 50 95
FIRAEE . BB 2R SR MENE i 25 1 5% Ik
FiA E2F4 5P 8L B 5T 25 A O, 1 H A
AR A7 BHAN TG 3 e A A7 B =i 3R 0K B2F4 (1) 51 S5 &R
L) FOXMI 7ENREA it 24 P4 O S8 98 AR 3Rk
R, B OR T ORI A A S S A B 4 R
1M1 51 A2 i 2517 MuvB & &4 H Lin9.Lin37.Lin52.
Lin54. RBBP4 4%, 1fi MuvB &A1&/ DREAM
S EWMARGR S, % DREAM &&9mT LAF
RACRE IR 51 B8 22 4 B BRAA () A7 3 e 70 F FRAK R 4
fif 25781, RBL2. CCNA2. CCNB2 HARKAH
Pl 5 00 BUB I 25 A O, HIX 3 MR A
1IE BH 5 At o8 A i 2544 < . RBL2 5% i BE 4
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Number at risk
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1 MYBL2 72 JF £ 7% 41 41 fn 0 B 9 R 34

A-MYBL2 f£ 426 90 HE(OC)LA R 88 I 1EH G0 HALZ(OV) i
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11814 (high) 518K A (low)MYBL2 19 P Sl 8 2 (1 S AR AF 24047 .
Fig. 1 Expression of MYBL2 in ovarian cancer tissues and
cells

A-mRNA expression of MYBL2 in 426 ovarian tumor tissues(OC) and
88 ovaries(OV), *P<0.05; B-mRNA expression of MYBL2 in cisplatin
sensitive and resistant A2780 ovarian cancer cells(n=5), *P<0.05;
C—overall survival rate analysis between low and high expression of
MYBL2 in ovarian cancer patients.

P 98T B8 38 19 HEBE I A DR A6 T BB R R DT,
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Fig. 2 Gene interaction analysis of MYBL2
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Tab. 1 Functional enrichment analysis of genes interacted
with MYBL2

b EE o Pii
4 fta 1 1A 2.80x107°
TGF-Bl {55 0.049
Z A 51 9020 O 0.051
2.3 SCARYE AT MYBL2 A5 U0 S i 25 1
Es/bun

RN TS N AE I R A T AL TR A5
G S I 25 VE AL, ASHF 78 i@ i COREMINE i
IEFEN S MYBL2. OGP S i 251 =3 B3 A0 0%
AV RE o B T8 RAUAE — B A 7 4H
JAWE MYBL2. UF 51 i 251 = B3 PEAE G,
T H A B R SRR I #E . A Mg o . g T A
W ER S MYBL2. GF 8L T 24 P A7 £E 2 35 G T
PE(P<0.05) . 3X 5t B MYBL2 0] i it 41 i Ji 34
FRKFRIE. i, W SEYEES 5P HE
JEMN 251 R AR R R . S5 R WL 3.

B3 SCRIZHEA-T MYBL2 ¥815 57 £ W 25 1 oy = A L 2
RELAR M AT A I R S AR AN IS T 550 (] BT R
Fig. 3 Text mining of the biological processes of MYBL2
regulated drug resistance in ovarian cancer

Dotted line indicates the links between input terms; solid line indicates
the links between the input terms and their annotated biological
processes.
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2.4 FET miRNA-mRNA EAEK MYBL2 Zhag 4T

J R (1) Tl e mT LA JE a8 v T 5 A 266 BT PR s
RNA(microRNA, miRNA)IZhEER M, [ Ii@
i 5 A~ microRNA E# FE Fil i #E [/ T MYBL2 [
miRNA, B miRDB. targetscan. miRWalk3.0.
DIANA. PicTar. 5 S 7R, —3HA 12 4> microRNA
AT 3 AN LA i Bl 2 () s SR04 ) -+ MYBL2,
2 2.7E1X 12 4> microRNA 7, miR30d.miR30a/c.
miR29a/b/c 15 G 55 241 L A M40 1 245 4 A 5017190,
miR30e -5 Y ELI (1) A FI 842 B 22 Tinf 24 1A 520,
miR-30c-2-3p 5 /N4 i Jag (%) 5 75 Al s i 24 1
A KB, miR30b 5 AR/ it (1 75 3R 5 Je i 24
PEA R, miR1913 5 PR bk 40 B P 1 il s 28
JLI M IR T B A R, miR2276 5 AL
R AR AT RPY, miR6875 AI LIE N HE i
BE IR SR 7P, FHk, 12 AN
1] F MYBL2 ] miRNA /1, & 7 4~ S 4k i B %
9PN 2 A O, AR 5 ANNRHIER 5
BRI R A RIES IRITH IR X H AN T T
B 7 MYBL2 5 ) S i 25 M4 56, 100 A AT fEid
T T A B ) miRNA R 25 PEAE H .

# 2 miRNA-mRNA Z £ 447
Tab.2 miRNA-mRNA interaction analysis

microRNA 1 2 3 4 5
hsa-miR-30d-5p R R \ \
hsa-miR-30a-5p R v \ \
hsa-miR-30e-5p \ \ \ \/
hsa-miR-30c-5p \ R \ \/
hsa-miR-30b-5p v \ N \
hsa-miR-29¢-3p y \ v
hsa-miR-29b-3p \ \ V
hsa-miR-29a-3p \ \ V
hsa-miR-30c-2-3p R \ \

hsa-miR-1913 \ \ \
hsa-miR-2276-5p \ \ x/

hsa-miR-6875-3p \ \ x/

## : miRNA-mRNA H {E 4 7 T B, 1-miRDB; 2-targetscan;
3-miRWalk3.0; 4-DIANA; 5-PicTar: “ 7 —PHPESCHL.

Note: miRNA-mRNA analysis tools, 1-miRDB; 2-targetscan;
3-miRWalk3.0; 4-DIANA; 5-PicTar; “ v "—positive interaction.
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