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Role and mechanisms of miRNA and transcription factors
regulating drug resistance of esophageal cancer

ZHAO Yanwei, WANG Zhenxing, WANG Xizi, JIA Xiaodong, LI Mingjun "
(Liaocheng People’ s Hospital, Liaocheng 252000, Shandong, China)

Abstract : The existence of drug resistance causes differences in the treatment of patients when using the same drug.
Therefore, the identification of key biological markers related to drug resistance can help doctors quickly select
suitable drugs and prolong the survival time of patients, which is of great significance for drug research and
development as well as the detailed study of drug mechanism. Firstly, the drug-resistant and sensitive esophageal
cancer cell lines of different drugs were screened to identify drug resistance associated genes for each drug. Then,
these genes were mapped into the transcriptional regulatory network, which was constructed in the study. The
regulatory relationship in the network was confirmed by experiments, and further filtered via actual esophageal
cancer data. Drug resistance associated modules and key regulators were identified from the network. A total of 13
drug resistance-related modules were identified, which contained 1-6 key regulators for each module. Among them,
transcription factor SP1, hsa-miR-21-5p, and hsa-miR-1-5p genes played a key regulatory role in multiple drug
resistance modules. Many differentially expressed genes related to drug resistance were regulated by them through
one-step or multi-step regulatory relationship. Key transcription factors and miRNAs that regulate drug resistance-
related genes in the transcriptional regulatory network can be used as new biomarkers to identify the resistance of
tumor patients to the corresponding drugs.
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BRI W B R ARBIEAE MR Z —,  BHAERUR R 40 T2 H2 A I HAA 30

s B A . 2020-09-13 ; f& B H #5:2020-11-25.
TEE RN R, B, FIREIW , WF5E 5 )« B IR 12559697 . E—mail : leyanwei@ 163.com.
« BISIEE . FWE B R BATEI W5 19 MR 25 ARY7Y . E—mail; 1i041204@ 163.com.



514

XHEAT 55 S - S miRNA 45 B89 T 24 ML I A 52 57

TiEBEBETI 55 [ S RE BT 5 B i 3E A AR
I o R R R W AR AR RN 19.9%, AR
R ERRIT SRR TR K MGE, B EE N
TUGATRARE S NI R . AT RIS T 07 BNRYT
BN T2 B AR H AT 2= ST o
BT, B9 TR A0 A0 B 4 B AR 7 BRUBE A A7 1 B
H A TR A B AR S P, A
& N EREIRIT B TR NI S 19, A7 2 R i1k
JPRORARSY A SE R T RERICR B 22 . T LAl s R
S N\ TE Gl HRANIG YT T BOm AT o R
BB o 2 AN R TEAR R T T Bk Sk i R VE
W% . B L, Al LSO AR Y KR 8 43 FAn e 9 it
B Z A S, BB M FhRiC) , AR
WAL 2 1 %of £ AT R, WS 25 ) R 3 A 7 A it 2
P M2 S ARV AE () A0 7 T 245 7 P4 175 0 T 2 (1
RTT FB .

T/NMERER R (miRNA ) & —FPAE A5 RNA, Fl
B SRR T REARL, AT LA S5 {5 6 RNA (mRNA) ()
Fik , miRNA 2 2 (14 J2 i Ik P 3235 i T fig, DA i
ST A R AR YA DI RE A B, HRTIR 25 B &
K miRNA FE 5 R F 2R e 1) & AE & b i 3
KEAFEF L miRNA RS SR8 R A rbric
YRR 2 WE 5 N 53 & BRAE B 450 R E RN OE
WAEA T, 24 miRNA Rk 52, X RIR N 22 57
B T R A B 1R 28, miR-485-5p
AT LA 2, P 22 A W 2 A% AT T B DA o o 4
A EE AR 28 miR-502 W AR #F AKT #E2 1k
SEBEAMIEG T HANEH ST L P miRNA
TV SR R 1 5 R0k I8 5 W 25 AL 2 TP I TP R
miR-205 44 K il 71 W] LU 45 i 51 B 98 X A7 SRk
miR-146a i i3 F 8§ CHOP f4 & ik i 5 Pl 4 iif
241700 A ZREE ST AT T S T A miRNA
Y b 5 A DG B AR 22, miR-590-3p 3 i 411 il
Wnt/beta-catenin i PN HY WIF1 Al DKK1 & K A
TEEE R G, B S - ZNF217 2 LR g
JE s AR R B U A bR AR YT A E
) H TR 1E miRNA 2 W] 52 i 5 £ 5898 X 25 9 1)
i 25 P R F I IR AR 2L

AW FEHBATTHE AV T AN [) 245 49 S B i
YN 2, FR B T 7E USRI TR 25 40 g &R PR B e
HEAE RN S Z R RATES T 25 N1
Je miRNA X I PR R 8 06 R 0008 P R A T 40
TR F e miRNA B3GR PSS | ik B 45 06 R
SEYSTESEY , 205 R T i S R 5 06 R T B R
R ECE PO, FRATTE T AR R B
X % P A — R O R AT AR OC MR E 1S B B

I T S B A OGO RN, i 1B J5 19 X 4% it — 25 64T
G3HT o A FAS R 259 FH 0 T T 24 AU A0 il ZR adk
T2 IR B0 22 S Rk JE I i ik th 25 W e S5
BRI | AR AR | 3% S8 2 52 i 40 A 25 1 24 A4
I FE PRl IR e 2 S PR - 5 miRNA 451, 3
SOl Sk PR F S miRNA 7] 8 1A 8 i 245 4 i 245 e 93
WIIRRICH , R s SL 1 25 T 2 K j8 38 IR T B it
o,

1 ARk

1.1 SR RIRA
M9 RE 24 ) IR T R TR A A B R

(GDSC) " AT AR B AN R R s S 2
YIVE RIS 1 1C50 {E A G . SRS 3 il d B —Fh 2454
TRYT I A A R TR A, A SR R 245 240 i
R, —NAYERTZ MR, B0 R W
1C50 (B A7 T 22 5% 3@ v R A 25 04 R AS R 48
L ZR 1C50 M3 R brifE 22, B T 20 JShm e, 40 g
Z B 1C50 {HAR TN L 0.8 15 bR v 22 A Tiif 245
YHffL R, 1C50 B/ T IS 0.8 A5 A5 it 22 M B
AN R A T ARIE IS 223 R B G T2 A e 1, 22
SR 24 FAURRAN I 2R I B BN 5 AN AR
AT EE U T & U N 25 R
1.2 WMHAMBRERXERES

i PRURIAS B 11 22 20 24 0 R O 1) SRR RN T 24 240
MR AT 22 AR TR A 5 o ¢ R, R R
B EPELE TN P < 0.01, 153 45 20 25 1y 14 T
PRI, XA 13 Fh 259 Y 70 258 B
FOEH AR R HEAT T A SCHH A, 15 8 13 A= 7 &Rk
FEH
1.3 REBRHRBAEMEHNE

ST AR W miRNA FE 5% R 25 4
1 245 K T REAH G 1A) BE R, D\ 22> B i e B B T S0 56
WESZ B3 P K 2, miRNA T4 4 5L PR B 56 B %
> H miRTarBase'™’ TarBase''" T ST TR] X 0 R [
K miRNA 4% 56 2% A T TRANSFAC'™ | if 4
AT B B SR I T X miRNA TR B
TransmiR ' '*’ T I 4 O R AR R 2 0 S 5 IE S
B, WU B3 sr A I 28 PN — SR A5 315 265 25 45 ¢
BNF,2 772 AN A

M TCGA 4 PE T #k T & 4 9 19 mRNA Al
miRNA ZERBE" 1 2%t T 2 A9 5008 B9 miRNA
AFRERE A miRNA ZFR, 5L ENSG 44 FR T
B ERY BE R AR S AR i AR 200 & 8 B s
X R 28 PRI R — X O R AEAT AR G T TR TR



58 £ # s A& % %20 A
VEREN R B R ZRAH G A G BRI P < 0.05, 34T
VLIS A B PR FR 2 R A S S 2 5T

% MZEINTIA 2 445 ST R 1 612 T 4,
1.4 THEGHEXERIZIE

h T AGE A Tl 24 Wy Tinf 245 AH O B B s A A
VBRI 24 200 L 2R T H AT AR 3 1Y) 22 S R B AR A
W 265 AR AR SCHAT SR BRI, LU SR AT REAYHR B R0 45 1
PP D ¥ FE PR A DG B BRI ACBIF 9T D) 22 S B DA Oy
FF LA FEA T — DA R AR G R Y AR T
e S R TR R 2, R 2% I Dy 4x I R 2% i
AT B AL SR A, T R 2 N R FE R R Y
FEPE B EEAE T X B O N I 5 KA 48, e
KA S BIRSEHR A B B o 118 5 PRI DA R e A b HEAth
oy 2 M7 R B E N FEER A
PR AR RIS, 33X — BB AR G 25 W T 24 e
1.5 IhEEEEN M RAWIERBEXEBREE ST

Ty he s 4R 4y B 4 0 0 TE 2y I TR
DAVID ( Database for Annotation, Visualization, and
Integrated Discovery ) (51 B AR BN 9 miRNA S0 B,
it PRSP P 42 T A 2 s DR 7 B B R DR AT s R O
B, 54T GO_BP IfiE . KEGG 38 1) & 245 4

(a) s Tz 2%

E1

I

™

21 BEEREBRERAENE

I HE A A BRI N A miRNA 5% S
Xof PO PR ) IR O 2R, R T T O R 38 Sk SR IE
SR SRR, R AR 22 3 D e AN TR 41 20 P
SPEFIR Y, T AR S B A £ B g BN X R s
KRIATIAE, 4T TCGA By 173 il & & 9 i &
i ged 5, %k A P I 4 56 R X HEA T A DGR LT Al
TR Pearson AC, Zad 1B ¥EH P (H B3
1) 2% Z X VE R B o P B A T e TR T BE Y 56 &
XiF, R I 5 2R I A B IO 26 ik =22 A B R R S Y
BESERPE LS BRATRT AL T3k — R 45 45 R M 4%
WA FEZILH R C R, Bk — B0zt
Z LB TR D e R AR R A T HA IR T B,
ol M — A R 4R 3% 3 TR A Rk ek AR A ST
R REMTZH BN, W TN EE
T S 1 O 4% ) I 68 1) K B R s AR S TR 5 A LA )
TRt TER (A 1),

(b) PR 315 50408 A i

REEFRNERBENE

Fig.1 Transcriptional regulatory network of characteristic esophageal cancer
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Table 1 The number of sensitive resistant cell lines in 13 drugs

EEES € i 2y rh AR PR ) R T 245 2 i 2R 2 o
Trametinib Hh &% e 8 13
Topotecan PN 9 18
Teniposide Bt 8 19
Sabutoclax - 15 12

Podophyllotoxin bromide - 8 5
MK-1775 - 6 12
Gemcitabine PG5 8 12
Epirubicin LKEWA 17 5
Dasatinib KR e 7 13
Dactolisib - 20 5

Camptothecin B 12 10
AZD7762 - 10 11
Afatinib Bk e 7 19
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Fig.2 Resistance-related characteristic modules of 13 drugs
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Table 2 Potential key regulators in 13 drug modules

BT/ & i AR YIbRIC)
Trametinib hsa-miR-200b-5p
Topotecan hsa-miR-130a-5p .SP1 ,CEBPE
Teniposide NONO SP1 hsa-miR-1-5p
Sabutoclax GTF3A SP1,TFAP4

Podophyllotoxin bromide
MK-1775
Gemcitabine
Epirubicin
Dasatinib
Dactolisib
Camptothecin
AZD7762

Afatinib

ETV4 hsa-miR-204-5p

ZFHX3  hsa-miR-1-5p REST

CEBPB CEBPE E2F4 RFX1 TFAP2A hsa-miR-146a-5p  hsa-miR-16-5p

FOXA1.IRF2 SP1 hsa-miR-192-5p .hsa-miR-21-5p
CEBPB SMAD3 ,USF1 ,USF2 hsa-miR-204-5p
SMAD3 . hsa-miR-204-5p
SP1 hsa-miR-1-5p hsa-miR-204-5p hsa-miR-21-5p
NFE21.2
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