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Abstract

Objective: To construct a prognostic risk model for ovarian cancer based on platinum-resistance
related genes and to explore the underlying molecular mechanisms. Methods: Transcriptomic data
and clinical information were integrated from TCGA and GTEx databases, and combined with the
HGSOC-Platinum database to identify differentially expressed genes (DEGs) associated with plati-
num resistance. A risk score model was constructed using LASSO-Cox regression analysis. Model
performance was evaluated by Kaplan-Meier curves, receiver operating characteristic (ROC) curves,
and nomograms. GO/KEGG enrichment analyses were performed to explore biological functions,
and external validation was conducted using the HPA and TISCH databases. Results: A total of 220
platinum resistance-related DEGs were identified, with RAD51 as a key node gene. A risk score model
based on 18 genes stratified patients into high-risk and low-risk groups, with a statistically signifi-
cant difference in overall survival between the two groups (P < 0.0001). The AUC values for predict-
ing 1-, 3-, and 5-year overall survival were 0.75, 0.72, and 0.78, respectively, with a C-index 0f 0.671.
Enrichment analyses indicated that DEGs were primarily enriched in the PI3K-Akt and p53 signal-
ing pathways, as well as processes related to epithelial-mesenchymal transition (EMT). VIM was mainly
expressed in fibroblast subpopulations and showed low expression in ovarian cancer tissues. Con-
clusion: The platinum resistance-related gene model constructed in this study effectively predicts
the prognosis of ovarian cancer patients. RAD51 and VIM may participate in platinum resistance by
regulating DNA damage repair and EMT, providing potential targets for further mechanistic re-
search and personalized therapy.
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1. 518

Y1 EL5 (ovarian cancer, OV) 2 ™ 5 il 2o 1 2B 5 2R Gl iy WL VE IR 2 —, R AR ok Sk i &
2R AL, ELME LR R I, I PRI 6 T 3408 [1] [2] Fo b, | R 1% B 5398 (epithelial ovarian carcinoma,
EOC) & H fe i WL RIS AL, 24 15 B OF S0 il 90% [3]. H AT, EOC MIbRiEIaYT 77 20 8 41 i
IR AR A DL 2P N B b A B AT T [4] [5]. SR, R B ST aa 7 85 3 e B R 47, {H 70%LA
MR ETE G SRT R P S R E R, o, S 2502 S 8URTT RIBCRITIE AN R % O B 2 6]
b, REAER NN 25 s e ABE . AR T SE R AR YRR A USRI, R s U R AR TS G
SRR

BRI, 24 AT I R S 38 ke B0 SIS 24 1) T B 0 AP B B o AR G I PR B R A, o [ B 4 7 o
B(FIGO) /. ML SR JG R AR KNGS, BS BE ARG FEOE,  H0 3 DR HE T A A2
YR TT IO« R DA IE)E EE 4118 &2 B (homologous recombination deficiency, HRDYIR & AR B #7>
AR EY OB RN TG R, (AT 3 DL A T AR R A1 25 24 (R ST A ML) . X —BRIR7R, B 2 0L
HAmERAESE 4N, nTaeth DNA S8 . 29 e i T, b - (85 % 4k (epithelial -
mesenchymal transition, EMT) A2 JiJg ol PR 355 #5955 22 A5 5 38 5 1928 ELAE F 3L [R1 3K B0 [ 7]
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AT T I T i FE K 20 K11 (The Cancer Genome Atlas, TCGA)XHE 2 i 54 5 4 24 Hdis M 411281 245 41
RELDRAE, ik 5 9P SL 80 29 AH OG0 22 57 3R 56 IR . 7RI b, G OB TS BE DR 5 i PR A
fIE, R IR —Fh e 0% A RUCHIUIN B2 25 ) UG ALY, B SR e ANBE, il MR T 3R
BSHRALBRARHE . BUAL, ARHETON R B R R HEAT IR N 0T, HIBHRT FAE B Sk e b s ZE AR
B, AR SR ) 1 6 731 s W ARG VR T B8 JR Al

2. ZINEH*E
2.1. HIEFKFESTEE

AHIE T 1) BN SR A A S e R RIN PR AT B TS AR A7 ORI T AE JE R 4H 11 (The Cancer
Genome Atlas, TCGA) % ¥ £ (https://xena.ucsc.edu/), FEIRHL 429 {51 51 S5 IR AE A . 1R U1 5520 2 1) 4 5t
S K TS AR A7 ORI IS T GTEX %4k i (Genotype-Tissue Expression), Jt#iE 112 4] 1E H G 820 2k
AAE NN IR . BN 24 K 26 3 IR 42 K Y5 T HGSOC-Platinum {4 7 (http://ptre-ddr.cptac-data-view.org), 3
BRI 717 A5 52T 25 M S R 2 A

D DR B S AT SR, X IR AR BEAT A0 R (1) S BRI S A A B R AE B A S B RO AR
(2) IR R VMR REAS ;s (3) AR B AAF A KT 60 RIMIHEIHET 5825047 o

22. ERFTEERAIE

FH R 442 BAEHH “limma” B4 G TCGA Fl GTEX B S HHE BT 2 30 My, Tk op 3
Jeb 4 2R 55 1E B S A 2R 1K) 2 7 9k L [A] (differential ly expressed genes, DEGs), Ff-22: il J 1l B AT HE] . i
llog2 FC(fold change)| > 2 H. P < 0.01 Jyfiii%k 1A -

2.3. $HAMZMEX DEGs IR ER K - EHREIEME S

¥ LR RAT ) DEGs 5 HGSOC-Platinum % 2 b i) 717 MASKIN 25 HH 3 R IR Ak, 3R
YW 5L B S 24 A0 G 1Y) DEGs . Ay E— B4R U HA S 24 4H % DEGs 2 8] (IAH ELAE A % &, ¥4 H 3\ STRING
H¥is FE (https://en.string-db.org/) #4285 1) - 4K 1 5T LA (protein-protein interaction, PPI) M %% . # & 48 HAE
HEBFEEES > 0.4 NiEikEME, FIH Cytoscape Hfxf PPI MZEHEAT 704, U 2% A% 0o 15 s B A

2.4. METRHRE R AR

R FAEARBE LT FTR(E 1) B aR1F B2 24 hH 00 22 7 R IA FE N 10 e el Rk ik il 5 i 2k
175 BHHTRE S, DLRAE A7 (overall survival, OS)TE A TIUIE RN Fa A o SR FHAR 2 [R] VA 556 s o) % 328 356 (R i34
fik: EORATHREER Cox BIEMHT, VIS GG 253 R b )5iEid LASSO [l —4
4R, B A s e E I TSR RN Z R 3R Cox [IUH 70T, B e e T A DGR (R 21
Ao IR R 1T 73 (Risk Score) Tl B [8] . UK P73 1155 A XN : Risk score = X(Coef_i x Expression_i),
Horb Coef_i AL i 7£ 2 K3 Cox [IABEAY rh iy [l 5 5%k, Expression_i NFEH | RIE R . BAILPHAN
18 AR ik DRI A S T AR

AR IR PP 73 1) AR A AR B AR AT, 1 28 2 20 A K1 23 Dy v AU AL S ARV 2L . AT “ survminer”
R 41| Kaplan-Meier 7712k, i8id log-rank 46 LA A A AR A7 R R AEAE 22 57, DAV AR
BE TS IX 688 71[9] -

NP A RS V3 75 R ARy O S0 AR RO TS DR 3, XU TP 435 1 PG BEARRAIE (0 46 4088
FIGO 73l RE )L FIN IR K KL 2 K Cox [BIHHT, Ky T op S8 3 A E LR (1 51 25
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Pl (nomogram) #E A1 . SR F A% i ith 2 PP fiti 41) 2 Pl 0000 AR 5 5 s o UL 1) — Bk, Jl o Sz iR TAERAE

(receiver operating characteristic, ROC) ff1 £& 715 i1 £& " [ £ (area under the curve, AUC) BATFA/ A5 2 [ F il v

e, 224 ok 55 #h 2523 #7 (decision curve analysis, DCA) At B A 1l AR VIS 2 o B3R 207 23 A Bl rms ™
“survminer” . “timeROC” K “dcurves” % R B¢k .
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Figure 1. Study flow chart
Bl 1. #RRiEE

25 EEER T

DR T 0 S A1 24 A o6 2% 5 RIA SE R (DEGS) IF E A £ Thfe K K2 5E 5l %, KA
“clusterProfiler” %} H 47 4 K 44 (Gene Ontology, GO) I A 1B/ T Al mt # KL ] 5 K L 4 1 RH 4 13
(Kyoto Encyclopedia of Genes and Genomes, KEGG) il # & 47041, ik H 0.3 & 411 GO % H K& KEGG
B, BEHLP < 0.05 Jy i M EIME[10].

2.6. REEERWEIE

D BRAIE T AR ] )9 28 H 408 18 (Jcoef|) die m O R B R AE B AR PV RIA 2 57, RII AR A
Fi5 B (Human Protein Atlas, HPA) %3k J% (https://www.proteinatlas.org) 5 B i% 3 (K 4w 5 25 13 76 1 5 B 2
MG GP S Im AP i) e A e a2 5, LRI & 2 IR B R ITA KT 22 S [11]

IR 012 K B 2 DR 98 TP 55 v A () 24 L IV 5 1 3 23 A R AR, R FH b 8 e 2 S 4 B o
(Tumor Immune Single-cell Hub, TISCH; http://tisch.comp-genomics.org) 7 4 &, ¥R HL GSE118828
GSE147082 H.41/l RNA M FP&da e . i1 6 0 5 S 2R DRI AN [F) 40 i R vh 1) 2 TE 7K AT T AL
G3HT, DUBHAR R 1t ek I 4H iR 2R 24 [ 12]
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JHRN I BB R A U AL, 25T CIBERSORT 5740 HT TCGA St th S S 3k P Rk K15
BB AR R ot TREAR IR, B TR qRT-PCR SORKUE R R A /KT 5 B U 11

3. R
3.1. IREERATMAEXERFAERARTGIE

AHEFILGIN TCGA Hidli FErh 249 15190 HL9m 2H 2R A [ GTEX Hdis vt 88 15 1E i UM S 4H 2R ANtk
1T ERRIESNT. KA Limma 7770 ik 2 5 R 153K (log2FC| > 2, P < 0.01), JL3k45 % 7R IA KK 4003
ANCEVAEER 1993 4N, FEER 2070 ), 4R LUKkl B R E AR (E 2(A), 1 2(C)). ¥ Lik DEGs 5
HGSOC-Platinum ¥ H ¥ 717 AN 2 A G HE R UE £, L3RAG 220 AN P S 411 251t 245 4H 5% DEGs
(& 2(B)). Hyitk— PR IX LEFL A [B] A BLAE A, MO BRI - SR E i BLAE(PP) 4% R, RADSL AR
B S (A 2(D)).
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Figure 2. Screening of differentially expressed genes associated with platinum resistance in ovarian cancer
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R N L B T AR SR SRR IE IR, X 220 /NI 245 4H 5% DEGs Rk #EAT B % Cox [A] )
ST, WIDTRIEH 24 N5 RAEFIEEMICHER . 5@ LASSO [\IH0Hr & 18 N ER
THIETG A 3(A), Kl 3(B)), f13%: PDK4. VIM. EZR. RELB. FOXP1. RPS6KAL. NRP2. CYP2E1.
DUSP6. SLC22A3. RGS10. AGR3. UCP2. FANCF. CASP12. MSH5. HOXB7. IKBKE.

FT Z &K Cox [l Hras B, #yz KUK BF4) (Risk Score) AL (4] 3(C)). 45 5 &7~ , PDK4. CYP2EL.
SLC22A3 Jx CASP12 Afal R & (AL > 1), 1fi VIM. EZR 5 UCP2 AfRH & (MK <1).

3.2. Fifa KB PSR B A RELIE S T4

3990 UL HR LA T S5 AR TR g S S8 R o0 S AU 4 5 I XU 4 .- Kaplan-Meier A= 77 1 25 53 4 2
N ARG 2L R R AR AR A B KT e KU ZH(P < 0.0001), 2 BHAZ XU 12 B AL R A R 58
LA 3(D), FE 3(E)).

A B C Hazard Ratio
24 22 19 18 2 24 24 23 22 21 19 18 18 18 18 19 5 2
2 B R S _—— o0oe0-
vin (N=2¢9) oo Do T 00028 **
o
24 - - [ Y . O ——— oo+
S— =3 24 1037 - I S 7
—— e RELS (N ) 00785
(n=245) (032975723 o e 0.4891
S 3 SoKkAT (- = ——— 03964
2 S o N (1=25) (0.6817-2632)
s ©
s 0774
3 (N=249) (05697 089) —.— 1418
£ S o |1l T cYp2Et (N=245) ) = 0034
s 3 o+
£ ie i : P T . wt
8 2 : P ey
S w 1t
3 o - o+l W RGS10 (W=245) o —— 0.1689
€ ” 044
< 1 ST L) 209 7075 1015) - 00731
T4ss, 4ot . » 0374 "l 5
< M4 i3 (N=249) (0.1610 - 0.871) Lz
27 FANCE  (u=24) by — 04192
s (03302 1.286)
L = » 3172 A S 5
AP W29 (1T e 00415
© - N - 0621 g
- o 3 sk W29 (036 oy 0076
B T W2 a5 -— 00026
T T T T T T T T T T
1257
BKE. gt 39
6 5 4 3 2 Iy 5 4 3 2 (074402 122)
Fuents (Log-Rank): 4 43170-08
1 dex: 0.60
Log Lambda Log(%)
D Strata — score_group=high = score_group=low E — score=high — score=low

0.75

Survival probability
g

Survival Probability
@
3

025
0.00 i
0 50 100 150 02
Time p <0.0001
Number at risk
5 score_group=tigh jm 16 " o 000
& score_group=low {123 53 6 1 0
[ 50 100 150 Time (years)
Time

VE: (A) LASSO [a] YRR A 73 f5 AH O3 R 1) R AR AL i 28 (B) LASSO [a1)9%2 XIRAEKE]; (C) Z[RIE& Cox [R5 4T
T FE R AR (D) PARS PP A AL AR R 2 v AR XU 2H 1) s A2 72391 (OS) Kaplan-Meier 7712k (E) DLXUS ) 1
FER BT 1) 43 v 16 XURE: 4 1) sk AE A7 H(OS) Kaplan-Meier A= 17 i 2k

Figure 3. Construction of a prognostic risk assessment model for ovarian cancer
3. DRE TR N IR B g

ONVEA RUBSE P70 A2 75 R A5 9 BN S AOSROL TS DRI 2R, R RS PP 55 R SR 0 3 20 40 558 O PR 2
FAEIL RN B R 2 Z K 3R Cox [BIH M. S5 RoR, KEIEEZ KR b B A St 2 R & 1k
(P<0.001), #E7AHELT HoAtulli PRI BARFAE, A B SRS UG I HE (5] 4(A), &1 4(B)). T2
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DA AT 4 S, R T 7 IRV VP 2 B I PACS BERRAIE F 9 2R RIS, D O ) ) L3 28 2 1 A A7 R (1
4(C)).

K Z A3 TARFFIE(ROC) - ZR VP AL A0 J 8 1 48, 3 4R I 5 AR AEAF I Tl &L Re . 25 R o,
26 N AL (AUC) 73028 0.75. 0.72 F1 0.78, R BB BAG S i) T HERA ML (] 4(E)) o vt 2k 40 4 i
N, B2 B TN () A A7 e SEBRULINME B A R 4F ) — 2 (C Fa %L =0.671, 95%E {5 X [A]: 0.633~0.708)
(¥ 4(D)). PR LR Mt —DUESE, MY RRAE A R IG R IR 25 (] 4(F), & 4(G)). Z5 LFTIR,
AT SR R (1 TR ASE B B 45 g T 5 VT A B SR8 A IR AR 4 ) o
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Figure 4. Independent prognostic value and predictive performance evaluation of the risk score model
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3.3. SHXHMAMKRERREERNINEEER T

NIRRT 1Y) 220 NS 24 AH G 22 77 3 IA 5 (K (DEGS) T /E I AE W24 Thie L 2 51015 518
P, AW FCHEAT 7 3B AR (GO) M Bl iR A #5E R 5 B R 40 1 B4 15 (KEGG) i #% & £ 73 1 (P < 0.05) .

GO EHEIE R TN (E 5(A)). fEAEYFEFET 1, DEGs W3 & & TH 27 24 5 A A2
FWTERTAS S @EOI R, $oon 82 25 T 58 -5 40 M 309 5 O 42 S PR T HR U DIAE oG . EAH A 4y 2 T
DEGs 3 258 v & Jo/ TH ity Jo B85 S i e A, 2 B A R AT ek )t R R 28 WL B8 A% 4% mT e 2 5 B0 0 (14
RHRIRE, HAPWrE g LR - MRS, SR RBREEEVIMG. 0TI
I, DEGs &3 &% T & AMIRMES . DNA S48 &55ThEe, iRl fere o 5498 i R 4 Rk Jg Ktk
TR T R AR
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Figure 5. Functional enrichment analysis of platinum resistance-related DEGs in ovarian cancer
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KEGG il % & 25 70 BT 45 5t T Bz (/4] 5(B)) - DEGs &2 & 4 T g /2 A2 2 8 S AV 7 i 24 AH S S 53
. PI3K-Akt {5518 & p53 5518, 4 mlfRRIRS) 40 M3 FE A% O VEAS 5 S O g # L
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Figure 6. External validation of the key gene in ovarian cancer
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Figure 7. Correlation analysis between VIM expression and tumor immune microenvironment
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