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TRANIEISG 15 KK T-THEr . WRAIMISGLS, SMBATISGISIZEA FFE; fin
AT HISGISI MBS , 1 55 40 I X 12 25 W (i 52 ek . HLISG 157l il
I WEIREELEE3-7 % ( phosphoinositide 3-kinase, PI3K ) /25 [1i/ifB ( protein
kinase B, AKT ) /AZR TG 09 BANME A -2 51858 2 5 ( nuclear factor-kappa-
light-chain-enhancer of activated B cells, NF-xB ) {554 338 R 1= 2 it 25 5 14
1 (multidrug resistance protein 1, MDR1 ) AYZRIANE I BI 590 41 i X A2 245 W i
2, XERTHIEA MIEFR AR LS SRR, 5O MU FH L, T 24 51 9
AR ML SNBA T ISGISFIE TR s K MLV SN ARIS G 15 g DX BEURR I 24 114
HehRHIROCHI M T A 40.779 (P<<0.05) , Cutofff§427.35 ng/mL, R
U ]70.2%, Fe5ENT76.4%. &g SNBATRIISG1S AT LAE id PI3K/AKT/
NF-«kBf5F 555 53 B8 17 DR S A P MDR 35, R B S5 40 i X 425 24
LIS

[ S&$BIR | OPEUE; SMNIMA; ISGLS; A2l

DOI: 10.19401/j.cnki.1007-3639.2025.04.002

E2mAB: HXHARB¥ R4
(82373383 ) .

MR (EEFIIRRZE,
SIBHL 1 050432-4-2307E,

MBERE: ChEE.

SIS : M, B 2, MK, 45 4h
WMAHISG 1 S7E P SLR 1SS 25 Wi 245 (1
PR KA HLRIARTT [ 7] . o s e 24
i, 2025, 35(4): 346-354.

Funding: National Natural Science

Foundation of China (82373383).

Conflicts of interest: authors declare no

conflicts of interest.

Ethical approval: 050432-4-2307E.

Informed consent: available.

Cite this article: TIAN Y N, ZHENG H,

YAN T Q, et al. Preliminary study on the

role and mechanism of ISG15 in exosomes

in platinum resistance in ovarian cancer
[ J] . Chin Oncol, 2025, 35(4): 346-354.

Preliminary study on the role and mechanism of ISG15 in exosomes in platinum resistance in ovarian
cancer TIAN Yanan, ZHENG Hui, YAN Tianqing, ZHANG Heng, LU Renquan, GUO Lin (Department of Clinical
Laboratory, Fudan University Shanghai Cancer Center; Department of Oncology, Shanghai Medical College, Fudan

University, Shanghai 200032, China)
Correspondence to: GUO Lin  E-mail: guolinS00@hotmail.com

[ Abstract | Background and purpose: Epithelial ovarian cancer (EOC) has a poor prognosis and is prone to developing resistance

to platinum-based chemotherapy. Exosomes are currently believed to be involved in platinum resistance in ovarian cancer. This study
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explored the role and mechanism of exosomes on platinum resistance of ovarian cancer. Methods: Through ultracentrifugation,

exosomes were isolated and analyzed using electron microscopy, particle size studies, and Western blot for detailed exosome
analysis. We detected the expression levels of exosomal proteins and related signaling pathways. Exosomal protein expression
profile was analyzed by proteomics. Key differential proteins were screened by intersecting with existing drug resistance datasets.
Furthermore, patients diagnosed with EOC via pathological analysis at the Fudan University Shanghai Cancer Center from August
2023 to August 2024, who underwent surgery and fulfilled the eligibility requirements, were gathered to examine the link between
the expression of interferon-stimulated gene 15 (ISG15) in serum exosomes and resistance to platinum medication. The expression
levels of related proteins in serum exosomes were quantitatively detected by enzyme-linked immunosorbent assay (ELISA). Receiver
operating characteristic (ROC) curve was plotted to explore the predictive value of serum exosomal protein in ovarian cancer
resistance. Results: Exosomes derived from platinum-sensitive and drug-resistant ovarian cancer cells were extracted and proteomic
analysis was further performed. We identified 9 differential proteins associated with platinum-resistance and found the key molecule
interferon-stimulated gene 15 (ISG15). Compared with sensitive cells, the expression of ISG15 in exosomes of drug-resistant ovarian
cancer cells was significantly upregulated. Exosome tracer tests showed that exosomes were successfully taken up by ovarian cancer
receptor cells. After coculture with drug-resistant exosomes, the expression level of ISG15 in ovarian cancer receptor cells was
increased. Knockdown ISG15 in EOC cells decreased the expression of ISG15 in exosomes, and incubation of ISG15-knockdown
exosomes decreased the cell viability on the condition of platinum drugs, indicating that ISG15 in exosomes regulated platinum
resistance of ovarian cancer cells. Moreover, ISG15 could regulate the expression of multidrug resistance protein 1 (MDR1) through
phosphoinositide 3-kinase (PI3K)/protein kinase B (AKT)/nuclear factor-kappa-light-chain-enchancer of activated B cells (NF-kB)
signaling pathway. This study included a total of 87 patients. Clinical serum samples also showed that the expression of ISG15 in
exosomes was higher in platinum-resistant ovarian cancer patients than in sensitive ovarian cancer patients. Using serum exosomal
ISG15 as an indicator to distinguish between sensitivity and resistance, the area under ROC curve was 0.779 (P<<0.05), cutoff value
was 27.35ng/mL, sensitivity was 70.2%, and specificity was 76.4%. Conclusion: ISG15 in exosomes can regulate the expression of
MDRUI in ovarian cancer cells through PI3K/AKT/NF-«B signaling pathway, and promote platinum resistance in ovarian cancer cells.

[ Key words ] Ovarian cancer; Exosome; ISG15; Platinum resistance
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1% 75 85 2 -5 75 2 R0 00 B8 ) I AR 15 97 3
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( Nanolink s900 ) 73 Hr SN AHPRIEE 7341 o K4l
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#6175 R4 ( data independent acquisition, DIA )

BOR, il BE AU ER A - W] 20 RS e 2L
( data-independent acquisition-synchronous parallel

accumulation serial fragmentation, diaPASEF ) 1
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37 °Cil&H 1~4 ho T450 nmAbIEEOLE (D)
(B, FFEARIE DR THI5 25 W) 1 2 B I il ok 8

( half maximal inhibitory concentration, ICs,)
HEAT3UCOM AT 2 o AR S LAR 2 25 4l i 7
P WHE (%) = (DD ) / (Dzamxﬂﬁ_
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XT2EACSKO V3 FITE 25 SKOV3DDPA i
QP NN S e = R e o 4 I SA S KA E
HATEH2 825 A, HPA 6942 RiE
I ( differential expressed protein, DEP ) 637>
SKOV3DDP-Exoff &Kk 1 ( [fold change|>2H.
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Y 2 R AEE R
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Fig. 1 Characterization of exosomes and bioinformatics analysis of exosomal proteome

A: Western blot analysis of exosomal markers CD63 and TSG101. B: DLS analysis of exosomes. C: TEM analysis of exosomes. D: Heatmap of
DEPs. E: GO analysis of DEPs. F: Venn diagram of PRR-genes, DEP-1 and DEP-2. G: Nine key proteins in the PPI network constructed by the
STRING. DEP: Differentially expressed protein; PPI: Protein-protein interaction.
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Fig. 2 ISGI15 was delivered to ovarian cancer cells through exosomes

A: ISG15 expression level in SKOV3-Exo and SKOV3DDP-Exo by Western blot. B: Representative fluorescent photos of ovarian cancer cells (SKOV3
and A2780) incubated with Dil-labeled exosomes (Dil in red and DAPI in blue). C: Schematic diagram of exosome entry into recipient cells. D: The
SKOV3 cells were cocultured with SKOV3-Exo and SKOV2DDP-Exo, and the ISG15 expression level was detected by Western blot.
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Fig.3 [Exosomal ISG15 improve platinum resistance in ovarian cancer cells

A: Knockdown of ISG15 in SKOV3DDP cell. B: The IC;, assay of A2780 nad SKOV3. Cells were incubated with PBS, SKOV3-Exo, SKOV3DDP-
Exo and si-ISG15-Exo for 48 hours and analysis the cell viability by CCK-8 assays. C: Colony-formation assay shows the number of formed clones.
Data were expressed as the x£s; n=3, *: P<<0.05, **: P<<0.01. NC: Negative control; N: Blank control.
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Fig. 4 Exosomal ISG15 affects the platinum resistance of EOC cells by regulating the expression of MDR1

A: Western blot showed the protein levels of PI3K, p-PI3K, AKT, p-AKT, NF-xB, p-NF-kB, MDR1 and GAPDH in EOC cells inculzated with
exosomes (SI-NC-Exos, SI-ISG15-Exos). B: The protein levels of proteins with inhibitors in EOC cells. Data were expressed as the xts; n=3,
*: P<<0.05; **: P<<0.01.
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Fig. 6 ISGIS levels significantly elevated in serum exosomes of platium-resistant EOC patients
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