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 E: B ETHEIJEAMNFEARE B2 (cryptotanshinone, CPT) BEA N4 (cisplatin, DDP) %} A2780/DDP
YRR K LB E L. 3R MRS IR N OP S A2780 Al A2780/DDP i, e s x4, DDP 41, DDP+
CPT 447540, R MTS 403458 5 40 f 25 A IR0 S A I 40 M A7 35 28 . MR SEIGAMIERL A8 7). Transwell SL30 6 IR
FIZ28HE 7], #K5T DDP+CPT Tl X A2780/DDP A fEAIEM . SRICE A mRNA BEAT SR AT, itz RRik
R, A BTS2l CPT 235 A2780/DDP X DDP i 2 A% G i, % 22 S R IA SR AT IE R A 4K (gene ontology, GO)
DhRe M i R R SR REH T R4 (Kyoto encyclopedia of genes and genomes, KEGG) EHENHr, KM D FHEEFAB R
CPT 58 0L s &g )1, SRR 980 58 B R G S SR A it sU B (real-time reverse transcription quantitative polymerase chain
reaction, RT-qPCR) JEASMIAZ CH¥E A mRNA KA. R  A2780/DDP 40 MM 2546 %0Ch 4; DDP+CPT i nJ &2
#01fi A2780/DDP i ZiMk AN AAZ I 2R . AT AR 286 /) (P<0.001). ZFRIAFEF L TRRN, HLHGHER
A LI 253 N EFRIEHER, HA JUN FUEEERE (JUN proto-oncogene gene, JUN). Toll #£524% 2 (Toll-like receptor 2,
TLR2). BREAILJERE | (quinone oxidoreductase 1, NOOID. —%ME AW 2 (nitric oxide synthase 2, NOS2) &3 Eifl (P<
0.05), T¥kH 15244 4 (chemokine receptor4, CXCR4) &3 R % (P<<0.05). GO Ml KEGG &5 R3%& 8, CPT nJHEs2M TLR
FTiEM. B ARG S, BN ER-17 HE S, NE A2780/DDP 4%t DDP i 24§1%; RT-qPCR &%
*K8, CPT W il JUN. TLR2. NOS2. NQOI [f] mRNA #i& (P<<0.001), #ffl] CXCR4 1) mRNA £i& (P<<0.001), i3
A2780/DDP %f DDP Mt 251 . 453  CPT W (3% A2780/DDP it 2540 %) DDP FIM 254, HAUHIFTAE S CPT il JUN.
TLR2. NOS2. NQOI ] mRNA £i&, TiH CXCR4 ¥] mRNA FikH K,
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Abstract: Objective To investigated the effects of cryptotanshinone (CPT) combined with cisplatin (DDP) on A2780/DDP cells and
its potential mechanism of action based on transcriptome sequencing technology. Methods The A2780 and A2780/DDP cells were
cultured in vitro, and the cells were divided into control group, DDP group, and DDP + CPT experimental group. MTS cell proliferation
and cytotoxicity detection Kit were used to detect the cell survival rate, scratch assay was used to detect the migratory ability, and
Transwell assay was used to detect the migratory and invasive ability, to investigate the effect of DDP + CPT intervention on
A2780/DDP cells. The mRNA of the above grouped cells was obtained for transcriptome sequencing, screening for differentially
expressed genes, topology analysis was used to obtain the core target of CPT to improve the resistance of A2780/DDP to DDP, the
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gene ontology (GO) function and the Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were conducted for
differentially expressed genes, molecular docking technology was used to study the binding ability of CPT to the core target and real-
time reverse transcription quantitative polymerase chain reaction (RT-qPCR) was used to detect the mRNA expression of the core
target. Results The resistance index of A2780/DDP cells was four, DDP + CPT intervention significantly inhibited the cell viability,
cell migration and cell invasion ability of A2780/DDP-resistant strains (P < 0.001). The results of differentially expressed genes
screening showed that there were 253 differentially expressed genes in the drug group as compared with the model group, among which
JUN proto-oncogene gene (JUN), Toll-like receptor 2 (7LR?2), quinone oxidoreductase 1 (NQOI), and nitric oxide synthase 2 (NOS2)
were significantly up-regulated (P < 0.05), while chemokine receptor 4 (CXCR4) was significantly decreased (P < 0.05). The results of
GO and KEGG suggested that CPT might affect the TLR signaling pathway, B-cell receptor signaling pathway, and interleukin-17
signaling pathway and other mechanisms, thereby improving the drug resistance of A2780/DDP cells to DDP. RT-qPCR results showed
that CPT up-regulated the mRNA expression of JUN, TLR2, NOS2, NQO1 (P <0.001), inhibited CXCR4 mRNA expression (P <0.001)
to improve the drug resistance of A2780/DDP to DDP. Conclusion CPT could improve the resistance of A2780/DDP-resistant cells
to DDP, and the mechanism may be related to the up-regulation of the mRNA expression of JUN, TLR2, NOS2, NOQOI and the down-

regulation of CXCR4 mRNA expression by CPT.
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5 FS-A2780-DDP) Hi i@ IRAEVIEE A R A 7
fefit.
1.2 AR5
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PCR 1 (3£ Applied Biosystems /A ] ); ND-100C 74
R AN T (R ERRIRAES A F]D; DK-80
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FH#Z M RPMI 1640 F57-HET 37 C. 5% CO, #5397
FaREF%; A2780/DDP 4HfFH & 15% FBS. 1% 5 5
#5821 DMEM #7523 37 C. 5% CO, K5+
FisgE, MEBESS LA 1 pg/mL DDP 4ERFIHZGIER, 1%
& 3~5 fIFIEF A, KaBENL Y NS OR
EYnff) . XTI DDP (24 4. 6. 8. 10 pg/mL)
H, 54T 24 he WESHAM, FEIAFETRIE,
FALIA 100 uL 35555 20 pL MTS, T 37 C.
5% CO; BiFRAfi P L & 2~3 ho K FHBEHR OGN
5E 490 nm AL IITROGEE (4D fH, THEYHTETE M
L TESE R

IMPAFTE R = (A 25— A 5e)/(A s — A 211)

ST 2454 5 =T 25 40 1Cso/ AR TR 25 402 1Cs0
2.2 A2780/DDP ZHAE1E 54N

¥ A2780/DDP 4t Bl AL 41 43 ) BE2H
DDP 41, DDP+CPT 43 #j4l, *fHiZlT DMEM %%
TR HE R %, DDP T4 1 pg/mL DDP 135
W 597 24 h; DDP+CPT 45 2540 T4 1 uyg/mL DDP
BRI 5. 64 74 8. 9. 10 pmol/L CPT T
24h, JELEA “2.17 WUR Tk
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CO, B4 77561597 24 h, FFRIARFFRIE, UL 2 mLPBS
VeskAp 2~3 Ik, ARG L I T 5w Lkt
ITHIRIR, ¥4, DDP (1 pg/mL) 4H /% DDP
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ke, IRZIEINE Transwell E=d, EHT 37 C.
5% CO ¥ 77480 &, 2h 5P L= 2Rk, &
LA 100 pL LIMiER IR, ET 37 CT. 5%
CO, i 77 A0 & 30 min, JEZEF “2.3.2” Wi FJ5ik.
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BrEESLT ], pEd - B EAE /AN T 200 ik
T e PR R R T 5 AR, SIS T /E80 M
PG . KA DESeq2 @47 3 PR 1) 22 7 3Rk 70 bt
PAllogoFC|>1. P<<0.05 Jy sk ik 22 5 R IA B A,
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27 EEBREIEME (protein-protein interaction
networks, PPI) By

i3 2 F RIS HL ] FAL 2 STRING #dE %, 14
## PPI, A Cytoscape 3.9.1 TN H051
#T, 1% Degree ZHUR /NI o PR SUHATHERTY
2.8 EEFEZKMK (gene ontology, GO) LA R RERE
ES5EFAEER2HE (Kyoto encyclopedia of genes
and genomes, KEGG) EE 7S5 T

KHMAAGEL TS Chttps://www.

bioinformatics.com.cn) XJAZEEERHAT GO &S
T KEGG RS i FiE HE) 5 MZOEE
w5 CPT #EAT 73 T XHEUGIE, FFFH] PLIPPIYEZ
vl Chttps://plip-tool.biotec.tu-dresden.de) Fijill CPT 5
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2.9 A2780/DDP ZHREAY#%LEE 5 mRNA 7K 460

PREE-ZH 40 M P i RNA, S48 A] W40 66
FEDE RNA KRS, i3 4 a7 S it )
G VLA SO SON cDNA, Rk T SER % )6 32 & PCR
P, RRBEZRA 95 C. 2 min FANE, HEHR
95 C. 155, BKIEEE 50~60 ‘C GARIESI W15

WHE). 40 s, 40 ME¥H. LA p-actin AZWEEEH,
27A8CHE L mRNA MY RIS &, IR SIILE 1.
&1 514955
Table 1 Primer sequences
FER A R 73 (5°-3)
CXCR4 F: CCACGCCACCAACAGTCAGAG
R: GAAGTCGGGAATAGTCAGCAGGAG
JUN F: TCTACGACGATGCCCTCAACG
R: GGTTCAAGGTCATGCTCTGCTTC
TLR2 F: GCCTCTCGGTGTCGGAATGTC
R: ATGGAAACGGTGGCACAGGAC
NOS2 F: GACTTTCCAAGACACACTTCAC
R: TTCGATAGCTTGAGGTAGAAGC
NQO1 F: AGCCGCAGACCTTGTGATATTCC

R: ATGGCAGCGTAAGTGTAAGCAAAC

2.10 FIHFEDH

KH SPSS21.0 Ziit#kft, THEFRIUX£sE
7Ny KH Shapiro-Wilk 775 IER > ke, 461
Ao, A R FH B R 3R 7 22 50T (ANOVAD 6
7 2RI R A F ARSIV . 25 255, LSD
K6 LB Al (/) 25 57 5 ZEANS5), Games-Howell £
6 Pl A 2 ) 22 5
3 Z#R
3.1 Xt A2780/DDP 4RART 24514 A9 520

Wik 1-A fizx, DDP Xt A2780 4 & 1
YU FEANHIE ) (P<<0.001), S5FIEAIME.
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ks
0 - T T T
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DDP/(ug'mL™")

550 IR ZH bk
“p<00l

MPLAFE %

*P<0.01
P <0.001 vs control group.

Kl 1-B s, S5 B2 A, AR & (2 pg/mL)
) DDP 123 A2780/DDP 4l fi kK (P<<0.01), &
JREIREE (6~10 pg/mL) DDP 2 11 i) £ Jfa 184 5
(P<<0.01. 0.001). DDP Xf A2780 f& A2780/DDP
YHBE I 1Cs0 43 N 4+ 16 pg/mL, A2780/DDP (i

BHCN 4, F£W A2780/DDP YUl A — €24
P, AT DA A 25000 S 9 T 24 40 A Y P 4 S5 4t
S .
3.2 Xt A2780/DDP 4HpEIETE A S0

w2 fros, SR, DPP 40 f7is

K EF+ (P<0.05), FF DDP {3t A2780/DDP 4
Mr4 K 5 DDP 4lHb#:, DDP+CPT &7 &4
X A2780/DDP i fifg 5 A B E I EMHIEA (P<
0.001), ZFEAHKME, H, 6~8umol/L ] CPT
FTR , 40 B AAT5 2 B R B, 1 9~10 pmol/L CPT
LA HAMAET., LA 6~8 umol/L [ CPT #47
JEBESEE
3.3 Xt A2780/DDP AT AN
3.3.1 Transwell ¥ CPT %} A2780/DDP 4 it %
s il 3 s, 584, DDP 4L
BANETMEBOCREEZS, 5 DDP 4Lt
B, CPT AN EEE N (P<0.00D),
F W] CPT nf & 0] A2780/DDP 40 iiT#% B
3.3.2 4 RR SIS A CPT % A2780/DDP 4 il
TR w4 B, SXTHB4 S, DDP 4
TR E R % F% (P<0.001); 5 DDP 41kt
B, CPT &FE4ld A2780/DDP T4 & &
R (P<0.001), RBALIHAIERLBE 4k 240
fil. HBEE CPT SIS N, 40 ML H i 7 H

125+
*k
100 ok
sdskok
754 koK
501
25
O = T L T
X iR 2 4 6 8 10
DDP/(ug-mL™)
**p<0.001.

%1 DDP %} A2780 (A) & A2780/DDP (B) ‘RAHHIAARTEEREM (X5, n=3)
Fig. 1 Effect of DDP on cell viability of A2780 (A) and A2780/DDP (B) cells (X £ S, n=23)
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125 +

ok
100 4 HH s

75 4 fidiaia s

50 - fidiaia i
257

0 - T T T T
DDP1mgkg!' - + + + + o+ o+ 4+
CPT/(umol'L'") = - 5 6 7 8 9 10

Xt "P<0.01 *"P<0.001; 5 DDP 4Lt ##p<
0.001, N,
“P<0.01 *"P<0.001 vs control group; P <0.001 vs DDP group,

same as below figures.

2 CPT %} A2780/DDP 4RI AR 77 /&S00
(Xts,n=3)
Fig. 2 Effect of CPT on cell viability of A2780/DDP cells
(Xts,n=3)

IS 2%

BTG, SRR S AR, 20
IR AR A
3.4 Transwell ¥23 CPT %} A2780/DDP {AfH{EZE
AN

Wk 5 Fios, S5, DDP 41tb%:, DDP+
CPT #5754 A2780/DDP 4 Jifd {2 2% id % ik &
Transwell /N=E RN =EMAMPEELEE THF (P<
0.001), HEFEAM:, K CPT w3 HH]
A2780/DDP 4 112 25/
3.5 FERENFHEREITH

WFFSCERIEA 6 AMURE e 5dE,  J5dh
FEHIAHCN 5.9X107~1.1X 108, JE )5, 5.8 X107~
11X 108 & it S B AR B o WU 13 51 o s it ol =41 >
20%9 97%, 30%HHAE T 5 H 73 LL A 94%, BAE G A

4001

300

200

il b SR 2 (e

1001

0-
- DDP1mgkg! - + o+ + +
CPT/(umol-L™!) — - 6 7 8

B3 Transwell 5542 CPT X} A2780/DDP AN ABITFEEE B (X £ S, n=3)
Fig.3 Effect of CPT on cell migration ability of A2780/DDP cells as detected by Transwell assay (X £ S, n =3)

DDP 1 mg-kg™! - +
CPT/(umol-L™) - -

LA 2%

0 -
DDP 1 mg-kg!' — + + + +
CPT/(umolL) - - 6 7 8

B4 RYRSCIAM CPT %t A2780/DDP MAEAIRBITREMN (X5, n=3)
Fig. 4 Effect of CPT on cell migration of A2780/DDP cells as detected by scratch assay (X £ S, n=3)
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C AR AN 5 R R R R N 4y L 48%, R
BF U 5t o B R, DR e AR B A s
3.6 EFFTEER. O SRTFERERREIEMN
AR

WK 6-A Fizs, 5 DDP 41tk %, DDP+CPT %

i TRIEH 253 M ERRISER, Hi 82 MF
W, 171 > LR i 6-B i, K 253
MNEJRIEFE KN STRING fEL4 T H, [REW
Fh Homo sapiens, JE{E 4 0.04, /153 CPT 3%
A2780/DDP 4iifffix+ DDP fii 2 ) PPI B, 2& 15 A

400 7
300 1
<: sk
=
2001
™
=
=
1004
HHE I
0 e
DDP 1 mg'kg! - + + + +
CPT/(umol-L™") — - 6 7 8

E 5 Transwell 5450 CPT %t A2780/DDP ZHREHIHAIREENE (XS, n=3)
Fig. 5 Effect of CPT on cell invasion of A2780/DDP cells as detected by Transwell assay (X £ S, n=3)

/
CLDN2./
7~
/

/
RBFOX3._ _ _
7
/

i

PRODH 4

CA9 akric2 CSTA

Bl 6 CPT i3 A2780/DDP #AffI%f DDP fiZhE S FRIEEE AILE (A) Ri%L¥ELE (B)
Fig. 6 Differential gene volcano map (A) and core target map (B) for CPT to improve resistance of A2780/DDP cells to DDP
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RN, B TE] ) ORI L 27 o B BT 4,
CPT "R EZAEH TEMUNF2Zi4K 4 (C-X-C
chemokine receptor type 4, CXCR4). JUN HH &
1 (JUN recombinant protein, JUN). Toll F£5Z A
2 (Toll-like receptor 2, TLR2). FER4AfbikJREE 1
(quinone oxidoreductase 1, NQO1). —4A L& &
2 (nitric oxide synthase 2, NOS2). CD163 73
HE M (recombinant cluster of differentiation 163,

CD163). #&tb A ¥ (chemokine C-C motifligand 3,
CCL3) . &AMt H ki H ¥l 7 (glutathione
peroxidase 7, GPX7). i # % L(selectin L, SELL).
T H 1 (secreted phosphoprotein 1, SPP1)
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3.9 %t A2780/DDP 4% 4B mRNA FRikHIF2E

WK 10 Frow, 5584 5, DDP 41+ NOS2.
JUN. NQOI. TLR2 mRNA Fik & EFK (P<
0.001), iMi CXCR4 mRNA #ik/KF LTt (P<
0.001); 15 DDP 4 Lt#:, DDP+CPT 445
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