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Abstract

resistant ovarian cancer (OC) based on expression profiling microarrays and conduct functional enrichment analy-

Objective: To screen for differentially expressed long non-coding RNAs (IncRNAs) in carboplatin-

sis to comprehensively understand the signaling pathways of IncRNAs in response to carboplatin resistance in
OC. Additionally, to screen for key IncRNAs regulating carboplatin resistance and explore their molecular mecha-
nisms through functional studies. Methods: Differential expressed IncRNAs were screened using expression pro-
filing microarrays in two pairs of carboplatin-resistant and sensitive OC cells (HeyA8-CBP/HeyA8 and SKOV3-
CBP/SKOV3). Functional annotation and pathway enrichment of differentially expressed IncRNAs were per-
formed using Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG). Reverse
transcription-quantitative polymerase chain reaction (RT-qPCR) was used to detect IncRNA expression, and west-
ern blotting was employed to assess protein expression. Lentiviral transfection was utilized to construct IncRNA
DAPKI-IT1 over-expressing cells, colony formation assays were conducted to examine cell proliferation, and
flow cytometry was used to analyze cell cycle changes. Results: Through expression profiling microarray analy-
sis, 161 stably differentially expressed IncRNAs were identified in two resistant cell lines, including 107 up-
regulated and 54 down-regulated IncRNAs. KEGG pathway enrichment revealed that the differentially expressed
IncRNAs were significantly enriched in classical drug resistance pathways such as the p53 signaling pathway,
lysosome, focal adhesion, and immune-related signaling pathways like PPAR. Based on expression profiling mi-
croarrays and RT-qPCR validation, IncRNA DAPKI1-IT1, which was significantly down-regulated by more than
4-fold in both two carboplatin-resistant cell lines, was selected for functional verification. The results showed that
under carboplatin treatment, the colony-forming ability of the carboplatin-resistant OC cells SKOV3-CBP over-
expressing IncRNA DAPK1-IT1 was significantly reduced and caused cell cycle arrest at the G,/M phase. Results
of western blotting indicated that IncRNA DAPKI-IT1 significantly affected the expression of cell cycle and
autophagy-related proteins. Conclusion: The expression of IncRNA DAPKI-IT1 is stably down-regulated in
carboplatin-resistant OC cells. Its expression inhibits colony formation, arrests cell cycle, and affects cell au-
tophagy. It is a potentially key factor in regulating carboplatin resistance in OC. The p53 signaling pathway, lyso-
some, PPAR signaling pathway and IL-18 may be the potential pathways for IncRNAs' regulation of carboplatin
resistance. These research findings provide new insights for a deeper understanding of the regulation of drug resis-
tance in OC.

Keywords ovarian cancer; carboplatin resistance; IncRNA DAPK1-IT1
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1.1.2  EERKA RIMP 1640 5 55 3 (558 5 . 350-
006-CL) W F 4t fR B AEMHAR (FF D H IR A A g
A5 (525 : 100991410) /4% 5 R IR & (X100)
(585 :15140122) \ JiE & A -EDTA JH 467 (0.05%)
(185 :25300120) . TRIzol ik 7 ( $& 5 : 15596026) «
BCA & & &R & (175 :23227) \ECL Uk 8
W (B2 '5 :34580) 11 H FEBR KRB A R A A
PrimeScript RT reagent Kit with gDNA Eraser( 75 :
RRO47A) . %4t % £ PCR ¥ ik 7 & (58 5 . Q711-
02/03)1 H % HEEAEDHE AR LD E R A A 5 Ee
R (185 :P8230) (4 al B L (A (0.1%) (17 5
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C506034-0250) 4xTris-HCI 43 &5 Jii: 2% ¢ i (pH=8.8)
145 : C506033-0250) « P4 4 Bk i/ FH WU TA) O Bk e
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#1 PCRIIWIFH)

A 51551
GAPDH 37 :5"-CAGCCTCAAGATCATCAGCAAT-3’
Fif:5 -AGTCCTTCCACGATACCAAAGT-3’
IncRNA AKR1C3 F3#:5-CCAGGGTTCACCTCAGCACA-3’
T :5 -CCAGAAGCAATGGTTGGCAG-3’
IncRNA APDDCL F#:5-AGTGACCACTTCCGCTGTCTG-3’
U :5"-CTGTTTGTGCTGGGGCTTTAT-3’
IncRNA CTD-3023L14 Fi#:5"-ATCAGAAGTGGAAAGGTGGGT-3’
TUf:5"-CATTTGGTCAGGACAGCAGAG-3’
IncRNA FOXL1 F¥#:5”-CCCTGCGCTTGCTATTTGAC-3’
T :5"-TTGTCACCCAGTGAGAGGGA-3’
LINCO01605 F3#7:5-GTCCCTCCCTTCCTGCCACT-3’
TiF:5 -AGAAACAACCGCACCCACCA-3’
LOC100131347 F3#7:5-CTCTGAGTCCAGATGGGATGA-3’
NiF:5’-GGGGCTGTAGTGAACTGTGAT-3’
LOC100507412 5 :5"-TGTGATGTCGAAGCTGAAGTG-3’
T :5 -GAGGTGTTTGCCTGTGGTTT-3’
IncRNA MKLN1 37 : 5" -GAGTAAGTCAGCAGGATTCACAG -3’
Fi#:5"-GGGGACCAGACCCTCGTAT-3’
IncRNA KIF26B F##:57- TGCCATCTCTTGGCTCTT-3’
#:5"-CAGGTTCTCCTCCTTCCC -3’
IncRNA DAPK-IT1 L¥7:5"-GGGAAACTCTGCTGTCAACTAA-3’
T :5"-AAATGCTGCTCGTGATGTATG-3’
IncRNA NR003021 F3#7:5"-CCTGTTGCCTTCAGACCTGG-3’

IncRNA RP11-11N9

T
i

5’-TTCCGCAAATTTCAGAGAACAGA-3’
5’-GGTGAATAAACTGACACTGGAACA-3’

N :5"-CTGTATAACTTGGCATTCTGGTGA-3’
IncRNA RP11-445F L35 :5"-TGACTTTGAAGGGAAGGTTGC-3’

T :5 -GGCTTGAGTGGAAAATGTGGG-3’
IncRNA TRHDE F97:5”-GACCTGGGTTTGCGGGTAGAG-3’

Fi#7:5"-GAGTGGCGGTGGAGAAAGTGC-3’
IncRNA XIST F3##:57-GCCTTGGGGAACCACCTACAC-3’

N :5"-CTCCATTTTGCTATGCGTTATCTGA-3’

2 & R
2.1 PARROP EUE R B 25 40 2 5% IncRN A i
% J DI RE AT

2.1.1 B L R A 24 AR i b % S 2R 0K In-
cRNAs it R IA 1 Fr % 2 H-C/H F1 S-C/S H 2%

515 IncRNAs. H-C/HAIEA 1 034 4Rk i
1774 423K F ) IncRNAs (B 1A~ 1C), 1 S-
C/S A 787 AF ik LA 644 R IE R K In-
cRNAs(E 1D~1F) . H A1, 75 P PR 24 48 g b Rk
)8 % F ) IncRNAs 107 >, #7822 F I /) In-
cRNAs 54/, H-C/H 1 S-C/S H i AR i d 2 2%
FIHT 304N IncRNAs 73 il WL 2.2 3.
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R2  H-CHH EWAT HRIA R 5 1 30 1 IncRNAs
Fr 5% 5 Z P KR et KIk
il 15315 LK IncRNAs
Inc-PDK1-1:3 287.065 64070  0.000 193 776 Incipedia IncRNA  intergenic
ENST00000617298 220.259 108 80 0.000 417 199 ENSEMBL_GENCODE IncRNA  intergenic
NR_038958 130.426 463 50  3.365 64E-05 RefSeq IncRNA  intergenic
Inc-GTF3A-2:1 38.697 280 68  3.638 74E-06  Incipedia IncRNA  intergenic
ENST00000613130 31.55548019 0.002 596 227 ENSEMBL_GENCODE IncRNA  intergenic
ENST00000426166 28.419 604 64  0.000 136 128 ENSEMBL_GENCODE IncRNA intergenic
Inc-AKR1C2-4:8 27.464 767 69  0.008 377 442 Incipedia IncRNA  intergenic
ENST00000624511 23.38121797 0.000 543 973 ENSEMBL_GENCODE IncRNA  intergenic
NR 104173 22.866 20582  0.000 186 171 RefSeq IncRNA  intronic_antisense
NR 104172 22.783 26701 0.001 101 844 RefSeq IncRNA  intronic_antisense
ENST00000415590 22.648 54581  5.737 36E-05 ENSEMBL_GENCODE IncRNA  intronic_antisense
NR_033753 22.284 786 84  3.591 96E-05  RefSeq IncRNA  intergenic
NR 027082 21.89589025 6.42047E-05 RefSeq IncRNA  intronic_antisense
Inc-COL4A1-2:8 21.878 791 82 0.000 726 516 Incipedia IncRNA  intergenic
Inc-TSPY10-13:1 19.721 98797  0.000 735 472 Incipedia IncRNA  intergenic
Al 15 N 3RIE T U ) IncRNAs
NR_001564 0.001 996 906 0.002 078 499 RefSeq IncRNA  intergenic
Inc-HRK-2:1 0.011 862 816 5.850 63E-05 Incipedia IncRNA  intergenic
ENST00000433732 0.020 219 510 1.85242E-06 ENSEMBL GENCODE IncRNA  intergenic
Inc-ZNF570-2:1 0.029 665 015 0.000 201 975 Incipedia IncRNA  exonic_sense
Inc-EYA2-5:1 0.030 851 116 0.000 122 974 Incipedia IncRNA  exonic_sense
Inc-SMARCAL1-3:2 0.032 144 059 2.520 08E-05 Incipedia IncRNA  intergenic
NR_003255 0.032415 665 0.001 760 426 RefSeq IncRNA  intergenic
Inc-SNX29-3:1 0.032 603 040 0.005 017 444 Incipedia IncRNA  exonic_sense
Inc-LIN7A-3:1 0.037 640 071 0.001 381 975 Incipedia IncRNA  exonic_sense
Inc-SMARCALI1-3:2 0.038 469 903 0.000 130 602 Incipedia IncRNA  intergenic
ENST00000602992 0.042 158 723 0.002 413 831 ENSEMBL_GENCODE IncRNA  intergenic
NONHSAT029682 0.044 582770  0.006 705 293 NONCODE IncRNA  exonic_sense
Inc-PCDH9-13:1 0.046 787 243  0.000 169 008 Incipedia IncRNA  intergenic
Inc-VN1R4-3:1 0.048 773 018 4.019 91E-05 Incipedia IncRNA  intronic_sense
NR 037883 0.048 799 858 0.004 033 224 RefSeq IncRNA  intergenic
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3 S-C/SH_EIRATN RIS EE T3 1301 IncRNAs

g TR ZE K P FeUR e =ud) RIK
I 154315 L IncRNAs
NR 033914 73.129 537 95 0.009 347 378 RefSeq IncRNA  intergenic
Inc-SPTLC1-6:3 69.146 92041  0.000 637 612 Incipedia IncRNA  intronic_sense
ENST00000422198 51.100 63201  0.000 650 138 ENSEMBL_GENCODE IncRNA  intergenic
ENST00000420058 47.61517068  0.003 859286 ENSEMBL_GENCODE IncRNA  exonic_sense
Inc-TGFBI-4:2 38.173 992 13 0.014 374979 Incipedia IncRNA  intronic_sense
NR 015377 36.73721793  0.009 892 032 RefSeq IncRNA  exonic_antisense
Inc-HOOK1-6:1 34.933 952 71 0.008 511 384 Incipedia IncRNA  intronic_sense
Inc-UMODL1-4:5 26.104 372 79 1.496 93E-05 Incipedia IncRNA  bidirectional
NR 015377 23.469 42649  0.000 401 804 RefSeq IncRNA  exonic_antisense
ENST00000444476 22.255 646 84  0.002 837386 ENSEMBL GENCODE IncRNA  intergenic
ENST00000454712 21.01575545  0.012707 050 ENSEMBL GENCODE IncRNA  exonic_antisense
ENST00000624132 20.528 68435  0.000 200 340 ENSEMBL_GENCODE IncRNA  intergenic
NR 015377 20.341 43990  0.027 073 880 RefSeq IncRNA  exonic_antisense
ENST00000444476 20.125 11963  0.007 589 730 ENSEMBL_GENCODE IncRNA  intergenic
NR 120623 19.940 431 31 0.000 206 832 RefSeq IncRNA  intronic_antisense
B 15 4~335 7 I 1) IncRNAs
NR_036685 0.001 503 634 0.000 125264 RefSeq IncRNA  intergenic
NR 030171 0.001 831339 7.282 75E-05 RefSeq IncRNA  intergenic
ENST00000390196 0.001 960 483  9.139 29E-05 ENSEMBL_GENCODE IncRNA  intergenic
NR_001564 0.004 012 166  0.034 700 105 RefSeq IncRNA  intergenic
NONHSAT113817 0.004 484 244  0.000 242 322 NONCODE IncRNA  intergenic
Inc-PROCA1-1:4 0.004 626 096  0.000 326 631 Incipedia IncRNA  exonic_sense
ENST00000509399 0.005 792482 1.678 98E-05 ENSEMBL_GENCODE IncRNA intergenic
Inc-CFI-3:1 0.005 888 990  0.000 465 821 Incipedia IncRNA  intergenic
ENST00000390208 0.006 353 638 0.001 373 580 ENSEMBL_GENCODE IncRNA  intergenic
Inc-RNF212-1:4 0.007 373 055  0.000 420 798 Incipedia IncRNA  intergenic
Inc-TNFRSF13B-8:1 0.008 090 654  0.000 120 727 Incipedia IncRNA  intergenic
Inc-CPT2-1:1 0.009 439 886  7.899 98E-05 Incipedia IncRNA  intergenic
Inc-CALB1-1:2 0.011 177 058  0.010 377 844 Incipedia IncRNA  exonic_sense
ENST00000502427 0.011 258 752 0.000 107 704 ENSEMBL_GENCODE IncRNA  intergenic
Inc-FOLR3-2:2 0.011 310045 4.497 07E-05 Incipedia IncRNA  intergenic

2.1.2 GO IZhfEvER A KEGG M & 4 &
20 95 42 IncRNAs 1 72 88 3[R (1 e £ 27 .
1, BT IncRNAs i 2R e 288 428 1) 385 76 BE 56 R 3
17 GO M KEGG 18 i#% & & , W1 AN E 4K E T fi# In-
cRNAs 42 51251 245 1) 73 T AL . 38 3d GO X H-C/

H % S-C/S #1345 % 5 315 IncRNAs HE ATV ERE, 5 i
FZH3040 % H WLE1G~1T fior. b, £ H-C/H }%
S-C/S 1 1) 3 B 21 g X /E 3L 1% 2% B 4L 2 4N (
1G AT THD , e a0 E I 3 2% H 3L 6 4> (B 1T AT
1D 31 GO 5% H &4 5 B Ak & ¥ 1 AR 6 i 72
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(poly- ketide metabolic process) - B it & i 75 £ (al-
cohol dehydrogenase (NADP+) activity) « 5 & f# X
13 #2 (sphingosine metabolic process) « £l B T4 &
(potassium ion binding) « 4 22 53 % HH .00 K 73 B8 (mi-
totic centrosome separation) « 14\ % -18 7 /£ (inter-
leukin-18 production) 1 /1 s K — = o0 K Al A
(centriole-centriole cohesion) %, [A]#, Z 7&K In-
cRNAs i % ) 48 5 (8 i i KEGG it # & £ 13 21 I
2R P2 3L 1 d 2 5 4% (B KR 1D, e XA A 3
P % 8 2% (I MR IND ¢ L1458 2% (. 456 pS3 15
5 i % . PPAR 15 5 1@ I (peroxisome proliferator-
activated receptor, PPAR) i Big 14 (lysosome) UG
P (focal adhesion) 25 i i
2.2 RT-qPCR %5 ik PO AR 0 2 i 24 48 i rp ek 22 7
#3K IncRNAs

¥ H-C5HAS-C5 S B AN A In-
cRNAs AT H S /04, — A5 3] 161 MM 2 R R
1% IncRNAs, H ip £ H-C M1 S-C h #72 5E _F R i In-
cRNAs A 107 />, ¥ 5 5 F I 1) IncRNAs F 54 4
(F 101 1P). i RT-qPCR X H i 22 57 % ik 4
% LA _E 1) IncRNAs 3 ATFIBIIE, G5 94~ Flk )
IncRNAs (FOXLI. LINC01605. LOCI100507412+
APCDDL. MKLNI1- LOC100131347+ KIF26B~ CTD-
3023L14 F1 AKRIC3) 1 6 A~ i % 1% ) IncRNAs
(DAPKI-ITI. RPI11-1IN9. RPI1-445F. TRHDE.
NR003021 M1 XIST) (& 2) . % iE ) 15 1 IncRNAs,
4 ¥ £ H-C 1 S-C 1 2 5 £ ik , H ' IncRNA
FOXLI1.LINCO1605 %&£ P i 25 240 g v il 22 ik 1)
fa € 1, IncRNA DAPKI1-IT1.RP11-1IN9 RP1I-

445F . TRHDE F1 XIST 1£ W5 ¥R i 245 240 i v ) ik 1)
Fa e R, A A g5 R 3

2.3 IncRNA DAPKI-IT1 5} B 55 < HAT 25 240 i (1)
A

2.3.1 i %%k IncRNA DAPK 1-IT1 #1 1]  4A it 25 244
B vl BT i 3T IR 45 B A RT-qPCR 46 1iF
S50, g5 LT RIT AL, O 0k HH A8 P9 R T 24 40 i v 3%
R R 445 DL, HL5 O S AR SCHIT 5T 8 L
DAPKI-ITI 47 J5 SRR 90 o 83T 1805 5 5% Y S-C 41
Jil ¥4 % IncRNA DAPKI1-IT1 f& & i % 1A 41 i S-C-
OE (W 3), v [ T ik S 56 45 S W 7 , 75 5 1 b #E 4%
78, M2 240 . S-C-EV #H £ , IncRNA DAPK1-
IT1 3 Z k40 1 S-C-OF ) . [ F50UR b [ 1 AR 2 2%
I (B4, B B T A Re g B R ek 55

2.3.2 i #JA IncRNA DAPK 1-IT1 BH i - 50 26 21
M AR 45 R o, REALEE 72 h )5,
L S-C-EV M Lt , S-C-OE I 21 ifu J& # #% &5l 3 FH v T
G/M (& 5).

2.3.3 %A IncRNA DAPKI1-IT1 520 < 41T 24 21
IRV 240 e ) 4R % 40 PR 1 Wk A DG B T IR IE West-
ern blotting 5 I 24 il J& I AH OC 2 (1 ) R05, Ll 6.
#H HE T S-C-EV 41l g , S-C-OE 41l i # p18 INK4C.
GSK-3B R IE KN, p21 RiLKF FRE. AWFR
“k 418 1d western blotting £ ] S-C-EV #1 S-C-OE £
RETAL BN G E AR G A R IA T L. 5 S-
C-EV ZAHLL , Al R -REVE FE N ) S-C-OE H1,LC3A/B
T A FIAW N, Beclin-1 F1 ULK 1 % iA N [#, 1fi p62
A R



(aYay

B 55 LncRNAs 8 4% 5 5378 40 i = BATH 245 (1 WL A0 D) BERT 7T - 81 -

Hyvs. H-C scatter plot

S vs. S-C scatter plot

HC

Hvs. HC volcano plot S vs. S-C volcano plot

-log10 p-value
-l0g10 p-value

i

Log? fold change

Top 30 of GO Envichiment “Top 30 of Patrwiay Enrichment

(o] P
H-Cvs.H Ltif H-Cvs. H Ti#

S-Cvs.S Lif S-Cvs.S Tif§

A:H-C/H " % 57 R IE 1 IncRNAs I B S B C: kil B 5D S-C/S i 2 5 R IA 1) IncRNAs [ B BUS L F: ok
& GV H:H-C/H ' Z 5 IncRNAs 73 73138 3 IR A FH AR s 2 FE 8 4 1) B0 35 FRLE i GO TR A9 2 AT 30 2% H s 1.0 :S-C/S v
2 5 IncRN A's 7 51l 388 358 0 2 118 P e 507 P R 92 A B0 5 DR 3 GO vE RS B T 30 AN 4% A (40 (B HE 9 78 H-C/H K S-C/S il
it GO VRS 2 I AR F e 46 B 35 (o HE N H-C/H % S-C/S il it GO vERAS 2 1) e a0 /E A 46 PE 46 H D ;K L:H-C/H h
7553 IncRNA 43 73] 38 3 5 11 R sz Q11 D 8 42 0 66 DRl 1 KEGG 3 % % SE 45 2 O AT 30 2615 58 % s MAN: S-C/S h & ¢t
IncRNAs 73 5138 b 5 28 1 IR Sz 21 P 381 4 10 3 35 B35 KEGG 38 % 5 4519 3 (03T 30 4615 5 38 Ik (40 (B HE 76 H-C/H J% S-
C/S it KEGG i % & A 15 20 i N =X 1 P A Ve 2%« W (AT D9 7E H-C/H I S-C/S il i KEGG it i & A2 43 21 1) Je U E Al 3%
PRI ;O LR IE N IncRNAs (15 BUE P R AR IA ) IncRNAs 1) 73 B K

BT R BT 24 2 RS AN 4 i H-C/H Je S-C/S 1 22 5 IncRN A [ 4844 93 A J2 45 ¥t



.8 - TP ER KRR 2025 Feb. 42(1)

A IncRNA FOXL1 LINCO01605 LOC100507412

%k

%%k

L POESSEN
A A . .
L POESEN
A L . .
AR ik i

H H-C S S-C H H-C S S-C H H-C S s-C

IncRNA APCDDL IncRNA MKLN1 LOC100131347

* %k

*

s

X ik it
IR Fik it
IR ik

N
h

0-

H H-C S S-C

T
T
1

C S S-C

IncRNA KIF26B IncRNA CTD-3023L14 IncRNA AKR1C3

2.5+ 61 Kk 301
—L-

H H-C S S-C

2.0

HRS ik ik

RS ik ik

H H-C S s-C

IncRNA DAPK1-IT1 IncRNA RP11-11N9 IncRNA RP11-445F

* %

%k % %k * % %k *

AR ek
AR ik
L RIES
@ 5

0.0- 0.0-
H H-C S S-C H H-C S S-C H H-C S S-C

% % %

IncRNA TRHDE IncRNA NR003021 IncRNA XIST
0.0-

0.0- I T T
H H-C S S-C H H-C S S-C H H-C S S-C

A TRHRR T 25 20 i 2255 2 H9 9 S IncRNAs RIEIGAIE s B« P RE T 25 40 i 2235 T I A 6 /4> IncRNAs 1) 33K 36 10F ; 41 18] Lt
%,°P<0.05,"P<<0.01,P<0.001.,
K2 RT-qPCR¥&iF H-C/H }% S-C/S 1 53 IncRN A [ AR X 22 1% 7K F

VRS eI iy
e & %
X} ik
X} 20k B
& 5



B 55 LncRNAs 8 4% 5 5378 40 i = BATH 245 (1 WL A0 D) BERT 7T -+ 83 -

A S-C-EV S-C-OE B
IncRNA DAPAK1-IT1

xX20 25 Hekk
GFP
20+
mm -
X20 =
BFP

S-C-EV S-C-OE

A9 B Y4 S-C-EV 4l fu f1 S-C- OEéBiE@ 2 IS b B 2 5 1 50 B AR B (b R=50 pm) ; B : RT-qPCR Al
IncRNA DAPK 1-IT1 7E S-C-EV 4l fii 1 S-C-OF 4l it /R () A X R Ik K 48] Ehse, ™ P<<0.001,
K3 i3k IncRNA DAPK1-IT1 f) 91 S8 < B TR 24 41 B o A4 2 DA R 36 41F

A pugiskiil 15.625 umol/LE4A
S-C-EV S-C-OE S-C-EV S-C-OE

mxtsopen W
CRIRALHIES)

AR B BT
CH xR LE%)

0

;B xe
e
Ryl

A:S-C-EV 41 ffi fl S-C-OF 41l g A2 M 1) 7 [ 1R A (b =100 pm) P K 4 6, 3748 B Chs R =4 mm) ; B = A1 %6} 58 B %0 H 4
T CAIR TR I AR SE it . 1Al Eb#E, " P<<0.05,7P<<0.01.
K4 33K IncRNA DAPKI-IT1 X} G 559 < 40 i 25 40 i 76 R 40 A0 38T 1 58 B T2 B RE 0 1 52w

A B 1o B s-c-EV GG,
x 2 = B s-c-0E 646,
—— o i B scEvs
41 /(umollL) i Py Il s-C-OE S
80- —_— B s-C-EV G,M
[ S-C-OEG,M

AL 62.5 93.75 125

1+
S-C-EV 1

!

-

>

.

: L

P—

—

-P—
SRR A /%

3

$-C-OE

0
\4
FL2-A-PE-A \% \\;\\"\\V@* O \\V@)’ HON @8& OO Q\& AON @vﬁ» 8 \\V\\\'

RN r»"’Qﬂ t‘f’Q W Q“‘ o ‘f},%q « 4‘};:,3‘%‘“ ‘42»2,3 5
Gy/G, S GZIM
A B EE-RAAVRBE AL B 72 h )5 L 3 2040 M AR S I 45 3 1K) S-C-EV A1 S-C-OE 141 o J& 1 8] ; B : S-C-EV A1 S-C-OE [ 41 g J& 31
gt . A kb, P<<0.05,P<<0.01,"P<<0.001.
K5 2R IA IncRNA DAPK1-IT1 % B SL5 < BT 26 20 il 75 1= B A0 22 R A0 400 i S 303 f s v




. 84 - TP ER KRR 2025 Feb. 42(1)
41 (umoli) AT IR, B 9T 45 SR O it — 25 PR A OF S50 i 24 1)
S-CEV S-C-OE . .
0 625 93.75 125 187.5 0 625 93.75 125 187.5 WAL AL T EIR AR
p18 INK4C B, AT KEGG 8 3 & 81, f/E

GSK-3B |

| 1 ku

LC3A/B
| 14ku

e e —.

ULK1 E § i 15ku

6 1 iA IncRNA DAPKI-IT1 % ) 59 SKOV3 R 4T
24 20 B A R A A B R 40 B AR 9% B 1 R B AT O B
1 835 KT 1 5

3 i it

Y EL R A M A B R G SO R A R
iRz — T R B G B IR, R A
EME A REd 2 oK. BHania T FBULFARY)
BRICA T N 3 B IAM AR RS 5 35
i 24 , BE MR T R AR A7 Y, DR, F 90 A 2Kt
2G04 L 7 5 R DS T 4% 4 1, X 2 v O S e
BHE AR A HEER

IncRNAs 1% i i B #2558 B2 T ¥R 1
VAT 2E R A U R0 G )T B 9 S R A A DA
K AE N W YR 5% 4 M RNA (competing endogenous
RNA, ceRNA) , 3 11 38 18 1 4% 25 ¥ 41 HE . DNA 4%
1B LR T R 5 5 25 W A AR 46 3 1 1 i
AT 2519, K88 2 IncRNAs #% & I 2 5 4k 97 i
245, {5 H A R A /> B0 IncRNAs ) 51 S8 512 i 24 11
oy T HLEI 15 2 B . )40, IncRNA HOTAIR 1E N
miR-373.miR-206 (1] ceRNA i id ] % NF-«xB . PI3K/
AKT/mTOR . B-Wnt/catenin . F W 5518 % 2 55 O 5L
KA K& Je it 255w B IncRNA MALAT!1 1] J8
i Notchl . PI3K/AKT. Bcl-2/Caspase-3 %5 15 5 i 4%
AT O S0 20 BB 2 245 0 1 ORI E A
Z A TNl IncRNAs B FT, 0K 2 il = X B A4 1
MBI RGMER R FET 0, AW 703 T Fikk op
SR T 245 40 0 10 235 0 505 7 0 fr, $R R T 5 0
BT 24 18 2 FH 5 (045 538 8, 07 38 5 0 28 24
WA 2K [ IncRNAs , FF 5t ¢ B IncRNAs [ T g

PRI 24 20 i %8 58 7 13 2% IncRNAs 1 5 51 4198
BRI 25 P (045 5@ 1, 36 pS3 15 5 B I A
& (lysosome) « i % B (focal adhesion) % . pS3 155
% 1) 2R R Bk 9% AR R VT 2 g RE A T T 25 1 — AN
R AP, I HLH o R F S A0 R B 5 1Y DNA 18 R
RE SR E 28 25905 5 100 40 B 0 T2 1 HK 40 25 D AR
SRS TR O SR B 2RI 2 R R HE T EEAE . 4
JEBAAE N pS3 15 5 18 B 1 Ui 2% , pS3 15 5 il % 0%
S RE DR (1) 5 308 4 5 B0 M A PRV . T A
A3 5% 1 507 T DS I 24 40 45 4T B P 1) 9 A B A
FVEEIE , 38T R 4 e 3 A i e AT 24 4 FA) AR
Ty MBS R B G B R S (E S W B A O
590 TS 24 PP PR 0 A D 5 6 92 400 TR ) R 11 2K 9 T R
5 25098 2 P 3k 3 G 738 M AL, 3 T A B 24 P 1) K
AN ARHE R R L, IncRNAs 7] G838 1T H 95 AH 2= 38
% &% HWPPAR (G 5@ MANKR-18%6HS S
G SR B T 24 1R 4

A5 E AR T IncRNA DAPK 1-IT1 7£ 5 82
JEAR SN 25 TP 4 . DAPKI & TAET- MR E
¥ i (death-associated protein kinase , DAPK) 5 ji%
() — 51, & — 2P BE [N, 75 VT 22 g 28 8 o 3Rk
N B R ) A A R JEPY. IncRNA DAPK1-
IT1 /5 DAPK1 [ N & 135 S A, 78 [ i e 4H 21
2 R i R AR IE, 2 5 1 il 8 41
AW TNRE IR A T S 20 %) L [ A 1 AN
PENE SN, FE 3 B KGR FERR AL (H AR R In-
cRNA DAPKI-IT1 7 il 8 o i BFF 58 4520, 5 9 S5 9
it 245 K S HF 505 70 W, IncRNA DAPK1-IT1 7£ S-
C A H-C 1 Rk &2 T, Hoid 3Rk G % 2 25 4
T 245 240 M 1 5 B T B R 7 5 BEL Y 4 B BT G/M
B, FF 52 b E A AE ¢ 2R A p18 INK4C.GSK-3B,
T p2l MARIKAKT. FR AR L E WA <R
1 LC3A/B. I i Beclin-1 fl ULK1 [ R IEKF. 2
75 IncRNA DAPK 1-IT1 1] B8 38 ik 1 775 41 g 434 5 . 40
FeLJE B R B W S I AR, 2 5 R O S B R 2 .
Ak W 78] DL E— DR IncRNAs 5 G815 5
W % 2 () A LR IR NAR 900X 22 IncRNAs &2 41
i 2 5 9 % 50 S0 40 25t 25 . [ B, IncRNA



Bt B, A5 LncRNAs W45 51 5508 40 i - BH T 24 50 1) A0 Zh BERIE 72 - 85 -

DAPK 1-IT1 j8 izt BH i 28 it J] 390 52 v 248 ff 5 5z A0 B
9 BN 245 1tk B /R AL 75 13— 2B R 5T

IR g5 RAE —TJ7 I, BT R 24 40 2 R R
1% IncRNAs [ 18 #% & 5 , K I p53 FE M 1A 5 (5 5
18 % 1] B 2 IncRNAs 2 5 #1128 1iif 24 ) 4% 1) 22 2204
s 59— 7T, T R aA 1% O AT RT-qPCR fi i JF
36 3iF () IncRNA DAPK1-IT1, 2 3 %34 RE % [H i 48
JfLJE B, IR RE R A i B RO R Rk . BIR
W T FA 45 S EL AR S 4% HLER e b — 80, FE R LA
AR — .

g% b, A 5T R TSI 24 40 i Rk g8
AR B X IncRNAs 1 4% B9 5598 51 S 24 (1) HL 51)
HAT TRV, R T pS3 IR B DL K T M K A5 5
%, FEWIE 0 T B S 24 1 45 DG B IncRNA
DAPKI-IT1. #ff 5T 45 5 gtk — 20 I O\ FE fif 90 S50
BT 2 AL SR AL T 38T I LA, 0 B B VA T H
BT VAR BB SRR T T

S0k

[1] BRAY F, LAVERSANNE M, SUNG H, et al. Global can-
cer statistics 2022: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries
[J]. CA, 2024, 74(3): 229-263.

[2] LEDERMANN J A, RAJA F A, FOTOPOULOU C, et al.
Newly diagnosed and relapsed epithelial ovarian carci-
noma: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up[J]. Annals of oncology, 2013, 24:
vi24-vi32.

[3] CHO K R, SHIH I M. Ovarian cancer[J]. Annual Review
of Pathology: Mechanisms of Disease, 2009, 4: 287-313.

[4] STEWART C, RALYEA C, LOCKWOOD 8. Ovarian can-
cer: an integrated review[J]. Seminars in oncology nurs-
ing, 2019, 35(2): 151-156.

[5] ZHOU J B, KANG Y, CHEN L, et al. The drug-resistance
mechanisms of five platinum-based antitumor agents[J].
Frontiers in pharmacology, 2020, 11: 343.

[6] ZHANG CY, XU C, GAO X Y,et al.Platinum-based drugs
for cancer therapy and anti-tumor strategies[J]. Theranos-
tics, 2022, 12(5): 2115-2132.

[71 MULLEN M M, KUROKI L M, THAKER P H. Novel
treatment options in platinum-sensitive recurrent ovarian

cancer: a review[J]. Gynecologic oncology, 2019, 152(2):

416-425.

[8] LEDERMANN J A, RAJA F A, FOTOPOULOU C, et al.
Newly diagnosed and relapsed epithelial ovarian carci-
noma: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up [J]. Annals of oncology, 2018,
29(Suppl 4): 1v259.

[9] SONG M D,CUI M X, LIU K H. Therapeutic strategies to
overcome cisplatin resistance in ovarian cancer[J]. Euro-
pean journal of medicinal chemistry, 2022, 232: 114205.

[10] MARCHETTI C, DE FELICE F, ROMITO A, et al. Che-
motherapy resistance in epithelial ovarian cancer: Mecha-
nisms and emerging treatments[J]. Seminars in cancer bi-
ology, 2021, 77: 144-166.

[I1] LT H X, LI J H, GAO W L, et al. Systematic analysis of
ovarian cancer platinum-resistance mechanisms via text
mining[J]. Journal of ovarian research, 2020, 13(1): 27.

[12] DAMIA G, BROGGINI M. Platinum resistance in ovarian
cancer: role of DNA repair[J]. Cancers, 2019, 11(1): 119.

[13] YAN H W, BU P C. Non-coding RNA in cancer[J]. Essays
in biochemistry, 2021, 65(4): 625-639.

[14] JOHN LIU S, DANG H X, LIM D A, et al. Long noncod-
ing RNAs in cancer metastasis[J]. Nature reviews cancer,
2021, 21(7): 446-460.

[15] ZHANG X Y, XIE K, ZHOU H H, et al. Role of non-
coding RNAs and RNA modifiers in cancer therapy resis-
tance[J]. Molecular cancer, 2020, 19(1): 47.

[16] BeFH, HEFE, 1k £, % . KEEIES 59 RNA HCG18
X N B S g 206G T 24 12k 10 5 ) B HC ALk (0], AR I
BEaEZk b, 2022, 47(11): 1108-1115.

[17] # 5%, #f 38 . IncRNA Linc01296 %I Gy &y 41 i
OVCAR-3 U 24 (%) 5% 1 J 5 5 1 PR B ARFAIE 1) G &R
(0], w6 s A= 3697 4 &, 2019, 26(3): 323-327.

[18] JEHE 4R, EMEFT, 4045, %5 . IncRNA FALL @ i 1 #%
MAPK 3 % %of 51 5496 240 i A6 77 T 24 75 0 52 o K FC L)
[7]. BB IA BT 75, 2021, 48(4): 333-340.

[19] XIIEZE, B A+, ERZA, & . LncRNA KCNQIOT!1 7£ 5
S8 LGP B I8 BT OIS Jaet 4 ISR iR 245 1) 4 T (0],
Ji98, 2019, 39(1): 51-60.

[20] 2= 3, B0, £ W, & . LncRNA PVT1 & PD-L1 %
12 55 GBI 245 b 5 A B9 SR8 I PR FE AR 1 B T AR
KM [I]. B IR IR R, 2021, 48(2): 60-65.

(217 BRI, FR/N3E, T B, 5. SNHG10 k& ik 5 57 5
TG AN 2 B AE DS VR RIF 72 [T]. 7 04 B A} K 32 541k, 2024,
41(2): 193-203.

[22] DONG C H, YIN F Q, ZHU D, et al. NCALD affects drug



« 86 -

I ERR 2R 2025 Feb. 42(1)

resistance and prognosis by acting as a CeRNA of
CX3CLI in ovarian cancer[J]. Journal of cellular bio-
chemistry, 2020, 121(11): 4470-4483.

[23] KE Y, CHEN X Y, SU Y T, et al. Low expression of
SLC7A11 confers drug resistance and worse survival in
ovarian cancer via inhibition of cell autophagy as a com-
peting endogenous RNA[J]. Frontiers in oncology, 2021,
11: 744940.

[24] LOWRY K P, LEE S I. Imaging and screening of ovarian
cancer[J]. Radiologic clinics of North America, 2017,
55(6): 1251-1259.

251 H &, A Wt HOX ¥ 3¢ J L RNA £ 5 4L v 1
FUE R (7). I PR 55 S 56995 B 2 24 6, 2022, 38(7): 850-
855.

[26] BAI L, WANG A H, ZHANG Y L, et al. Knockdown of
MALATI1 enhances chemosensitivity of ovarian cancer
cells to cisplatin through inhibiting the Notchl signaling
pathway[J]. Experimental cell research, 2018, 366(2):
161-171.

[27] LEVINE A J, OREN M. The first 30 years of p53: grow-
ing ever more complex[J]. Nature reviews cancer, 2009,
9(10): 749-758.

[28] MANFREDI J J. p53 and apoptosis: it” s not just in the
nucleus anymore[J]. Molecular cell, 2003, 11(3): 552-554.

[29] LIU Y Q, SU Z Y, TAVANA O, et al. Understanding the
complexity of p53 in a new era of tumor suppression[J].
Cancer cell, 2024, 42(6): 946-967.

[30] ZHANG Z Q, YUE P F, LU T Q, et al. Role of lysosomes

in physiological activities, diseases, and therapy[J]. Jour-

nal of hematology & oncology, 2021, 14(1): 79.

[31] TOPALIAN S L. Targeting immune checkpoints in cancer
therapy[J]. JAMA, 2017, 318(17): 1647-1648.

[32] HUANG Y D, CHEN L, GUO L B, et al. Evaluating
DAPK as a therapeutic target[J]. Apoptosis, 2014, 19(2):
371-386.

[33] XU X J, WANG X Y, GENG C, et al. Long-chain non-
coding RNA DAPKI1 targeting miR-182 regulates pancre-
atic cancer invasion and metastasis through ROCK-1/rhoa
signaling pathway[J]. International journal of clinical and
experimental pathology, 2017, 10(9): 9273-9283.

[34] 88 dh, RIEESE, I ANTE . 2 A NE A B 4 F LncRNA
DAPKI1-IT1 f) 3 3E 15 FL i PR 5= SCHIFFE[D]. I R I =
F &, 2022, 35(3): 190-194.

[35]ZHEN Z G, REN S H, JI H M, et al. The IncRNA DAPK-
IT1 regulates cholesterol metabolism and inflammatory re-
sponse in macrophages and promotes atherogenesis[J].
Biochemical and biophysical research communications,
2019, 516(4): 1234-1241.

AL I

dhoE PR E, JHE B, 55 LncRNAs 7 28 U1 S0 41 i
R AT 24 (1 BL AT D BE BT A D). T E BE R R A A AR,
2025,42(1): 74-86.DOI: 10.16190/j. cnki.45-1211/r.2025.
01.010

HONG Y, CHEN C L, YIN F Q, et al. Study on the mecha-
nisms and functions of IncRNAs in regulating carboplatin
resistance in ovarian cancer cells[J]. Journal of Guangxi
medical university, 2025, 42(1): 74-86. DOI: 10.16190/j.
cnki.45-1211/r.2025.01.010



