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TOP2A: A new prognostic marker for lung cancer
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Abstract Objective: Lung cancer is one of the most dangerous malignant tumors with high incidence of mortality and poor
prognosis. The purpose of this study is to screen and verify a new prognostic marker of lung cancer, and provide
evidence for accurate diagnosis treatment of lung cancer. Methods: In this study, the microarray data of 120 cases
of lung cancer and normal tissues in GEO were analyzed, and a potential prognostic marker of lung cancer, TOP2A
was obtained. Furthermore, the expression of DNA topoisomerase 2-alpha (coded by TOP2A gene) in patients
with lung cancer, the prognostic survival time and the co-expression of proliferation markers of lung cancer were
analyzed by TCGA. Moreover, the effect of TOP2A on lung cancer cell line was also evaluated. Results: The
results showed that TOP2A was highly expressed in lung cancer tissues, and the survival time of patients with high

expression of TOP2A was shorter. TOP2A was closely related to the survival time and proliferation of lung cancer.
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Conclusion: TOP2A is expected to become a new prognostic marker of lung cancer, which provides a reference
for the timely diagnosis and treatment of lung cancer.

Keywords  lung cancer; prognostic markers; GEO; TCGA; TOP2A
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Figure 1 Cluster analysis, screening and interaction network analysis of differential genes
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(A) Results of cluster analysis; (B) Volcanic map of differential genes; (C) Results of interaction network analysis.

R1EEEESHUNEETIR
Tablel List of 14 genes which has the highest degree of connectivity

.00E-40

=
=]
m
1%}
SO 00!

[olee/e]
[sle]e]w]
i
N 0O COLOLY
00 ONRO

0000000000
Islslslslslolslslsls]
e
Ot L RONININN
EOROND 0 ONRO!

o
o
m

‘00E-06

A R KIEP(H
IL6 28 3.34E-12
COLI1Al 13 1.60E-18
GNG11 12 8.96E-25
LRRK2 11 8.48E-11
TOP2A 11 5.36E-20
CDHS 10 1.29E-24
CXCR2 10 8.44E-14
CAV1 9 1.46E-22
PPBP 9 3.57E-11
TIMP1 9 4.24E-10
CD36 8 4.42E-02
THBS2 7 1.25E-16
CXCL2 7 3.77E-03
MMP1 7 1.25E-10

FIFMTT 50 A7 K I 3 % 2k TOP2ASE A I
LR IX TOP2ASKE [N )5 ik J83 4 i X £k 77 25 58 vb )
%E(oxaliplatin, OXA)E"JE&E’Z‘Ea zE BB OR
HIE#MAS49 ., NCI-H46040 M & AH 1L, 5%
IKTOP2ARE R J5, b J88 20 it X O X A ) LU % [
fi%, MHEIZGYWRE THMRAE R EFRS . K
FIXTOP2AIL K J5 , i J& 40 e XT O X A 1 5 Jk
BEHR S, AH R 25 v FE T A0 A R T R
(Kl4C. 4D).

I 40 i 98 1ok Ik ) &k W 3R R
TOP2AJE H AL KB TOP2AIE [H J5 il J&d 41 i
EOXAER T, MW T MRE, 4R 8RN,
TEZ 120 pmol/L. OXAWTEMN T, HIEWK
A549 ., NCI-H4604H i RAH L, 12 FRIATOP2AK:
RIS, i ses 4 O T 9 e ) SR SRR AIG . IR AR IR
TOP2AKL[H J5, Ml e 40 B U8 T~ 1 b 4 2 35 T v
(KI4E) .



TOP2A: filifa ik M B UE R TS s i, 45 2143

*k

(1)2 A\ M Low expression (n=205)
0.8 \ High expression (n=789)
07F "\
0.6 ‘\‘
0.5 Ve,

04F T
031
021
0.1
0.0

j

125

~
v

SOk

25- -

T T T T T T T T T T T T T T T T ™1
12345678 9101112131415161718 19 Male Female Normal Tumor
Time (years)

=]

= |
¥
TOP2A expression (transcrlpt million) g
o wn
W =]
TOP2A expression (transcript million)

|
I
w

D TOP2A E

Normal Tumor

1S

kK
n=61
) j

Normal Tumor

Intensity

El2 TOP2AR R TS HRIER

Figure 2 Role of TOP2A in lung cancer prognosis

(A)TOP2AT 5 A A7 HT 5 (B)TOP2ATE kS Lk iR UL ;  (C~B) TOP2ATEIE # 412 5 M 414U iR IA T ol . 5
XTRRZLLEE, *P<0.0S, **P<0.01,

(A) Prognostic survival analysis of TOP2A; (B) The expression of TOP2A in male and female; (C~E) Expression of TOP2A in normal tissue

and tumor tissue. *P<0.05, **P<0.01 vs Normal group.

A B
61 .
St = :
=
o~ 4T ;
S )
g . &
E 3 I
S E;
2
2k
1k

2 4 6 8 2 4 6 8
log2 (TOP2A TPM) log2 (TOP2A TPM)
B3 TOP2A5Ki-67. PCNARJHHXE
Figure 3 Correlation of TOP2A and Ki-67, PCNA
(A) NMAH L TOP2A S Ki-67 R IKIIARICE . (B) AMALH L TOP2A 5 PCNAFA AR G
(A) Correlation of TOP2A and Ki-67; (B) Correlation of TOP2A and PCNA.



I R S B8, 2021, 41(9) https://Icbl.csu.edu.cn

2144
A B
A549 NCI-H460
E | TOP2A
50 50 ]
_§ 4.0 _§ 4.0 ,".( . Control
=] o Uil St 1 1
= 30 = 3.0 gt
S 20 320 i /. ShTOP2A
1.0 1o} i l
50 60
i ] /h i H] /h
C D
A549 NCI-H460
12 12
~ 1.0 ~ 1.0
S 08 «~TOP2A S 08 < TOP2A
Y = Control g -+ Control
® 06 -+ shTOP2A & 0.6 -+ shTOP2A
e E
£ 04 = 04
5 5
P02t 202
0.0 v - i . . 0.0
0 20 40 60 80 100 0 20 40 60 80 100
OXA/(umol-L™) OXA/(pmol-L™)
E
TOP2A Control shTOP2A
&b 50 &5
S10' S10' S10'
T 15.30% 16.5% T 10.7% 1.72% T 13.24%
S0 ] C10°] C10%
3 8 3
=1 =1 =
N 2100 g g
e |8 10 310 210
2 ~ 1 s 15} 5] 7
= =] =}
i % %
§ 10 § § 10'4
& 5o e I
E. : 5.70% o 7% 0.48% S 1364% 23.3%
3 10 s - 210 v 210"
T T y T T A R
E 10° 100 100 10° 10 5 10° 100 100 10’ 10 5 10° 100 100 10° 10
O RED-HLog::red fluorescence (RED-HLog) O RED-HLog::red fluorescence (RED-HLog) URED-HLog::red fluorescence (RED-HLog)
Annexin-V
TOP2A Control shTOP2A
) & &
Q Q Q
= 10" 3 = 10"} = 10"
2 5.40% 11.7% 2 121% 1.27% E 15.85% 29.1%
Ci03 Si03 D103 %
) 3 3 3
O =} =} £
T - 8 g 5 g 5
T x| g0 2103 210
8 4 g3
Q <) E Is) S 1
zZ. E = < 1
§10'- §10' §10'4
g 79.9% 2.97% g 3.41% % 154.3% 10.7%
S 10 . 510 310
g SO e = e = RN S
5 10° 10 100 100 10 E 10" 10 100 100 10 E 10° 10 100 100 10
O] © RED-HLog::red fluorescence (RED-HLog)® RED-HLog::red fluorescence (RED-HLog)

RED-HLog::red fluorescence (RED-HLog)

El4 TOP2AE F (e it PB4 ReIGsE . #MHIET

Annexin-V
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