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Purpose: Ovarian cancer is one of the common malignant tumors of female reproductive 
organs, which seriously threatens the life and health of women. Resistance to chemother-
apeutic drugs for ovarian cancer is the root cause of recurrence in most patients. The purpose 
of this study is to determine the differentially expressed genes of platinum resistance in 
ovarian cancer, and to screen out molecular targets and diagnostic markers that could be used 
to treat ovarian cancer platinum resistance.
Methods: We downloaded 5 gene microarray datasets GSE58470, GSE45553, GSE41499, 
GSE33482, and GSE15372 from the Gene Expression Omnibus database, all of which are 
associated with ovarian cancer platinum resistance. Subsequently, the intersection of the 
statistically significant differentially expressed genes in 5 gene chips was taken, and relevant 
bioinformatics and clinical parameters were performed on the screened differential genes. 
qRT-PCR was utilized to examine the mRNA expression levels in ovarian cancer sensitive 
and cisplatin-resistant cells.
Results: Three differential genes, IFI27, JAG1, DNM3, may be closely related to platinum 
resistance of ovarian cancer, were screened by microarray datasets. According to the combined 
verification of bioinformatics, clinical case analyses and experiments, it was inferred that the 
increased expression of DNM3 was beneficial to patients with platinum resistance, but the high 
expression of IFI27 and JAG1 may lead to the risk of platinum resistance.
Conclusion: IFI27, JAG1 and DNM3 screened by relevant gene chips may serve as new 
biomarkers of platinum resistance in ovarian cancer.
Keywords: ovarian cancer, platinum resistance, bioinformatical analysis, differentially 
expressed genes

Introduction
Ovarian cancer is one of the common malignancies of female reproductive organs, 
which seriously threatens the life and health of women. Because the ovaries are deep 
in the pelvic cavity, small in size, lack of typical symptoms, and effective screening 
methods, it is difficult to detect early. About 75% of patients with ovarian cancer have 
been diagnosed as advanced stage, with peritoneal spread or distant metastasis.1,2 

Tumor cytoreductive surgery combined with postoperative adjuvant chemotherapy is 
a common clinical treatment for patients with advanced ovarian cancer. Chemotherapy 
drugs for ovarian cancer mainly include periodic non-specific platinum and cycle- 
specific paclitaxel. Platinum hinders DNA synthesis and mitosis in cancer cells by 
cross-linking with DNA, while paclitaxel can strengthen tubulin polymerization and 
inhibit tubulin depolymerization.3 However, even if the initial chemotherapy treatment 
effect is good, most patients are prone to multidrug resistance, that is, as long as the 

Correspondence: Li Li  
Department of Gynecology and 
Oncology, Guangxi Medical University 
Cancer Hospital, Nanning, Guangxi, 
530021, People’s Republic of China  
Tel +86 138 7811 3406  
Email lili@gxmu.edu.cn

International Journal of General Medicine 2021:14 8237–8248                                           8237
© 2021 Guo and Li. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 7 September 2021
Accepted: 26 October 2021
Published: 16 November 2021

http://orcid.org/0000-0001-9374-1016
http://orcid.org/0000-0002-5587-5504
mailto:lili@gxmu.edu.cn
http://www.dovepress.com/permissions.php
https://www.dovepress.com


resistance to one of the chemotherapeutic drugs, they will be 
resistant to other chemotherapy drugs with different struc-
tures and mechanisms. As the most commonly used che-
motherapeutic drug in clinical practice, platinum is quite 
frequently resistant in the treatment of ovarian cancer. At 
present, the widely used detection indicators for ovarian 
cancer lack specificity and sensitivity. Therefore, it is urgent 
to discover the marker genes related to platinum resistance 
in ovarian cancer.

Materials and Methods
Source of Information
GEO Microarray System Retrieval Strategy
Keywords: “ovarian carcinoma” OR “ovarian cancer” OR 
“chemotherapy resistance” OR “platinum resistance”; 
restricted species was “Homo sapiens”, to search for 
gene expression profiles related to platinum resistance in 
ovarian cancer that had been publicly reported in the GEO 
before 2021. Finally, 21 datasets were retrieved.

Inclusion Criteria
(1) The dataset must be a comparative study on platinum- 
sensitivity and resistance of ovarian cancer; (2) The down-
loaded data is the original dataset or standardized processing; 
(3) Each group of control (sensitive) and case (resistant) in 
the dataset must include or exceed 3 samples; (4) Clear 
information on the sensitivity and resistance of each sample 
to platinum must be given. Datasets that meet the above 
criteria will be included in this study. In the end, there are 5 
datasets that meet our inclusion criteria, namely GSE58470, 
GSE45553, GSE41499, GSE33482, and GSE15372. Among 
them, GSE58470 contains sensitive cells IGROV-1 and oxa-
liplatin-resistant cells IGROV-1/OHP; GSE45553 is 
obtained from cisplatin-sensitive and resistant human ovar-
ian cancer spheroids; GSE41499 is a dataset on platinum- 
sensitive PEO1 and platinum-resistant PEO4 cells; the 
genetic data for GSE33482 is derived from A2780 cisplatin- 
sensitive and A2780cis-resistant cells; and GSE15372 is 
based on the dataset of A2780 and cisplatin-resistant 
Round5 A2780 cells.

Methods
GEO2R for Expression Analysis
GEO2R, the official tool of GEO database, was used to 
analyze the differential expression levels of target genes in 
ovarian cancer platinum-resistant gene chips to observe 
the expression contents in ovarian cancer cells. GraphPad 
Prism 8 was performed for data visualization in this study.

To Verify the Expression of Target Genes in Ovarian 
Cancer Cells
CCK-8 Detection of Cell Resistance Index (RI) 
The ovarian cancer sensitive cells A2780 and SKOV3 and 
the cisplatin-resistant cells A2780-DDP and SKOV3-DDP 
used in this work were purchased, sequenced and identi-
fied through regular channels from Shanghai Yiyan 
Biotechnology Co., Ltd (China). The cell density inocu-
lated on the 96-well cell culture plate was 5×10^3 cells/ 
well. Six cisplatin concentration gradients were estab-
lished in each group, which were 0, 0.39 μg/mL, 0.78 
μg/mL, 1.56 μg/mL, 3.125 μg/mL, 6.25 μg/mL, with 5 
replicate holes for each concentration. After culturing for 
48 hours, 100 μL of complete medium containing 8% 
CCK-8 was added to each well, and the optical density 
(OD) at 450 nm was detected after 1.5 hours. The inhibi-
tory rate is calculated according to Equation 1. The experi-
mental wells contained cisplatin drugs, while the control 
group did not, and the blank wells had no cells. The IC50 

value was obtained by statistical software to calculate the 
drug concentration required when 50% of cells were sup-
pressed, and the RI is computed according to Equation 2.

Cell inhibition rate ¼ 1�
OD Experimental � OD Blank

OD Control � OD Blank
� 100%

(1) 

RI ¼
Drug � resistant cell IC50

Sensitive cell IC50
(2) 

To Test the mRNA Expression Levels of Target Genes in 
Sensitive and Drug-Resistant Ovarian Cancer Cells by 
Q-PCR 
The Trizol Reagent used to extract cellular RNA was 
purchased from Invitrogen (USA). The RevertAid First- 
Strand cDNA Synthesis Kit applied in the reverse tran-
scription was bought from Thermo Scientific (USA). The 
primer sequences of IFI27, JAG1, DNM3 and internal 
reference GAPDH are shown in Table 1, which were 
synthesized by Shanghai Sangon Biotech. And the SYBR 
Advantage qPCR Premix kit achieved for qRT-PCR was 
gained from TAKARA (Japan).

All operating supplies were processed by RNase-free. 
The experimental results of Q-PCR were expressed as CT 
values. ΔCT is calculated from Equation 3, and ΔΔCT is 
computed according to Equation 4. The mRNA expression 
in control group was set to 1, and the reckoned relative 
quantification was 2^-ΔΔCT, which represented the 
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expression multiple of experimental group relative to the 
control group.

ΔCT ¼ CT Target � CT GAPDH (3) 

ΔΔCT ¼ ΔCT Experimental group � ΔCT Control group
(4) 

TCGA Public Database for Clinical Case Analysis
The gene expression and clinical follow-up information of 
ovarian cancer clinical samples were downloaded from the 
official application tool GDC apps provided by TCGA data-
base in this part, and organized the information into a matrix 
through R software, and conducted clinicopathological para-
meters in combination with public databases. A total of 362 
clinical samples were included, excluding 108 patients without 
chemotherapy outcomes, and 254 patients who received stan-
dard chemotherapy in combination with platinum-based 
agents, including carboplatin, cisplatin, and oxaliplatin. 
According to the 2020 National Comprehensive Cancer 
Network (NCCN) guidelines, after the initial cytoreductive 
surgery and receiving more than 3 courses of regular che-
motherapy, the recurrence is confirmed in a relatively short 
period of time, it is generally considered that the relapse within 
6 months after the completion of chemotherapy is regarded as 
chemoresistance. Chemosensitivity is defined as patients who 
have received more than 3 courses of regular chemotherapy 
after the initial cytoreductive surgery and have achieved clin-
ical remission, and have recurred more than 6 months after 
stopping chemotherapy. Therefore, there were 205 cases in the 
platinum-sensitive group and 49 cases in the resistant group. 
Based on the average of target gene expression levels, ovarian 
cancer specimens in TCGA were divided into low-expression 
and high-expression to analyze the relationship between IFI27, 
JAG1, DNM3 and platinum resistance. SPSS was performed 
for data analysis, and χ2 test was used for clinicopathological 
parameters.

To Research the Relationship Between Gene 
Expression and the Clinical Prognosis of Ovarian 
Cancer
Survival Analysis of Sensitive and Resistant Tissues 
Clinical follow-up information was downloaded from 
TCGA and arranged into a matrix. The samples of plati-
num-sensitive and resistant cases were grouped by the 
description in the previous item. Overall survival (OS) is 
defined as the time from diagnosis to death due to ovarian 
cancer. Progression-free survival (PFS) is defined as the 
time from the patient’s initial treatment to tumor progres-
sion. Survival analysis was performed using Kaplan– 
Meier survival curve and Log rank test for comparison.

Binary Logistic Assessment of Risk Factors Affecting 
Platinum-Resistant Patients 
Since the dependent variable “degree of resistance” was 
a binary variable, the binary logistic regression was used 
to identify the risk factors influencing patients with plati-
num resistance in ovarian cancer. Other covariates were 
grouped according to the description of clinical parameter, 
all of which were categorical covariates.

To Evaluate the Diagnostic Value of Genes as Indicators of 
Ovarian Cancer Sensitivity 
TCGA clinical cases were divided into platinum-sensitive 
and resistant group, and the accuracy of IFI27, JAG1 and 
DNM3 as diagnostic indicators was evaluated by ROC 
curve and corresponding data.

Results
Screening of Differential Genes for 
Platinum Resistance in Ovarian Cancer
The genes with significant differences in 5 gene chips were 
filtered according to the rules of P. Value < 0.01, log FC < -1 or 
log FC > 1. GSE58470 had 678 significantly differential 
genes, of which 445 genes were down-regulated and 233 
genes were up-regulated. There were 3191 evidently differ-
ential genes in GSE45553, 1561 genes were down-regulated 
and 1630 genes were up-regulated. There were 1426 differen-
tially expressed genes in GSE41499, of which 706 genes were 
down-regulated and 720 genes were up-regulated. GSE33482 
had 3334 notably differential genes, of which 1404 genes were 
down-regulated and 1930 genes were up-regulated. There 
were 2290 differentially expressed genes in GSE15372, and 
1657 genes were down-regulated and 633 genes were up- 
regulated. The significantly different genes in 5 gene chips 
were input into the Venn list box and the intersection was taken 

Table 1 Primer List for Q-PCR

Primer Name Primer Sequences (5ʹ-3ʹ)

IFI27 Forward Primer TGCTCTCACCTCATCAGCAGT
IFI27 Reverse Primer CACAACTCCTCCAATCACAACT

JAG1 Forward Primer GTCCATGCAGAACGTGAACG

JAG1 Reverse Primer GCGGGACTGATACTCCTTGA
DNM3 Forward Primer TCGAGGGTCGGGCATTGTA

DNM3 Reverse Primer CTTCAATCTCAAGGCGAACTTCA

GAPDH Forward Primer GGATCTCGCTCCTGGAAGATG
GAPDH Reverse Primer GGGAACACAAAAGACCTCTTCT
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to screen out 3 common differential genes: IFI27, JAG1 and 
DNM3. The Venn diagram is shown in Figure 1.

Analysis Results of Differential Genes by 
GEO2R
GEO2R analysis tool was utilized to identify the expres-
sion levels of IFI27, JAG1, and DNM3 in 5 gene micro-
array datasets. Through calculation and comparison, it was 
found that the expression levels of IFI27 and JAG1 were 
higher in resistant ovarian cancer cells than that in sensi-
tivity. Compared to the resistance, DNM3 expression was 
greater in the platinum-sensitive group. Figure 2 shows the 
statistical atlas after data visualization analysis.

To Verify Gene Expression in Ovarian 
Cancer Cells
CCK-8 Detects Cell Resistance Index (RI)
The results displayed that the resistance indices of A2780- 
DDP and SKOV3-DDP cells were 2.53 and 3.60, 

respectively, and the differences were statistically signifi-
cant, as shown in Figure 3.

To Test the Gene mRNA Expression by Q-PCR
Since the results obtained by GEO2R were not completely 
consistent, PCR was used to further examine the levels of 
3 genes in different ovarian cancer cells. According to 
quantitative calculations, IFI27 and JAG1 were highly 
expressed in A2780-DDP and SKOV3-DDP cisplatin- 
resistant cells; while DNM3 expression was significantly 
reduced in resistance. See Figure 4 for details.

TCGA Dataset Analysis Results
The Relationship Between Gene Expression and 
Clinicopathological Parameters in Patients with 
Ovarian Cancer
Two hundred and fifty-four clinical samples were collected 
after removing unavailable data, including 205 cases in the 
platinum-sensitive group and 49 cases in resistant group. 
The expression of differential genes in platinum sensitive 

Figure 1 Venn diagram.
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and resistant patients with ovarian cancer was analyzed. 
The expression levels of IFI27 and JAG1 in platinum- 
resistant patients were higher, it was regrettable that the 
corrected IFI27 group did not have statistical difference, 
while DNM3 in sensitive patients was significantly greater 
than that in resistant cases (P < 0.01). The graph made by 
GraphPad Prism is shown in Figure 5.

The expression of IFI27 was correlated with resistance of 
patients (χ2= 8.352, P < 0.005), tumor residue (χ2= 11.401, 
P < 0.005) and survival status (χ2= 4.706, P < 0.05), but it 

may not be related to the other 4 clinicopathological para-
meters. There was a connection between JAG1 expression 
and platinum-resistance (χ2= 5.617, P < 0.05) or recurrence 
(χ2= 6.314, P < 0.05), but it may not be connected to the other 
5 parameters. DNM3 was associated with resistance of clin-
ical cases (χ2= 4.278, P < 0.05), recurrence (χ2= 5.632, P < 
0.05) and FIGO stage (χ2= 8.175, P < 0.005), but there may 
be no correlation with age, histological grade, tumor residue 
and survival status. The analysis results of the clinicopatho-
logical parameters in each gene are shown in Table 2.

Figure 2 Statistical Analysis of 3 genes in ovarian cancer sensitive and drug-resistant cells from 5 gene chips. (A) The expression level of IFI27 in 5 gene chips; (B) The 
expression level of JAG1; (C) The expression level of DNM3. 
Notes: *P < 0.05, **P < 0.01, ***P < 0.005.
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The Relationship Between Gene Expression and 
Survival Analysis in Platinum-Resistant Clinical 
Patients with Ovarian Cancer
There was no distinction between JAG1 and the overall 
survival (OS) or progression-free survival (PFS) of plati-
num-resistance (P > 0.05), but IFI27 expression was sig-
nificantly different from the OS in drug-resistant patients, 
and DNM3 were statistically different from the OS and 
PFS. The survival time of patients with weak IFI27 
expression was significantly improved, while the survival 
time was prolonged after increasing DNM3. The survival 
curves of each gene are shown in Figure 6.

Binary Logistic of Risk Factors Affecting 
Platinum-Resistant Patients
The calculation results of binary logistic regression analy-
sis showed that the expression level of IFI27 (HR = 0.434, 

P < 0.05, 95% CI = 0.219–0.861) and DNM3 (HR = 3.124, 
P < 0.05, 95% CI = 1.311–7.445), tumor residue (HR = 
0.059, P < 0.0001, 95% CI = 0.016–0.212) and recurrence 
(HR = 5.991, P < 0.0001, 95% CI = 2.410–14.890) may be 
independent factors affecting platinum-resistant ovarian 
cancer patients. See Table 3 for details.

To Judge the Diagnostic Value of Genes as Sensitive 
Indicators of Ovarian Cancer
ROC curves analysis data were as follows. The sensitivity, 
specificity, AUC and P value of IFI27 expression to pre-
dict chemosensitivity were 0.371, 0.449, 0.596 and 0.036 
(P < 0.05), respectively. The values of JAG1 were 0.714, 
0.459, 0.601 and 0.028 (P < 0.05). DNM3 were 0.298, 
0.878, 0.581 and 0.078 (P > 0.05). The ROC curves are 
shown in Figure 7. Table 4 shows the positive and nega-
tive likelihood ratios. The above results indicated that 

Figure 3 IC50 values of sensitive and cisplatin-resistant cells of ovarian cancer. (A) IC50 in A2780 and A2780-DDP; (B) IC50 in SKOV3 and SKOV3-DDP. 
Notes: **P < 0.01, ***P < 0.005.

Figure 4 The mRNA expression of each gene in ovarian cancer sensitive and cisplatin-resistant cells by qRT-PCR. (A) mRNA expression of IFI27 in ovarian cancer cells; (B) 
mRNA expression of JAG1; (C) mRNA expression of DNM3. 
Notes: *P < 0.05, **P < 0.01.
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IFI27 and DNM3 had good accuracy in deciding drug 
resistance, while DNM3 may need to be combined with 
other markers to diagnose ovarian cancer chemoresistance.

Discussion
Although the research on platinum resistance of ovarian 
cancer has made great progress in recent years, due to the 
complexity and variability of its biological characteristics, 
platinum resistance is still the main reason for the failure 
of anti-tumor treatment in most ovarian cancer patients. 
This study screened and proved IFI27, JAG1 and DNM3 
may be differential genes related to platinum resistance in 
ovarian cancer.

Interferon α-inducible protein 27 (IFI27, also known as 
ISG12 or p27) is located on human chromosome 14q32 
and is encoded by one small gene that is highly induced by 
interferon α with basic expression in almost all cell types. 
It is reported to be related to IFN-induced apoptosis, cell 
proliferation, and immune responses. The complementary 
DNA of IFI27 was originally cloned as an estrogen- 
inducible gene in the human epithelial cell line MCF-7 
and designated as p27.4,5 In situ hybridization with some 
tumors overexpressing IFI27 shows that RNA is located in 
cancer cells and sometimes also in fibroblastic cells of 
tumor stroma.6 IFI27 is up-regulated in breast cancer,7,8 

serous ovarian cancer,9,10 hepatocellular carcinoma11,12 

and other malignant tumors.6,13,14 But its role in ovarian 
cancer remains to be elucidated. Researchers have 
observed through a series of basic experiments that the 
overexpression of IFI27 induced epithelial–mesenchymal 
transition and promoted the migration, invasion, tumori-
genicity, stemness and drug resistance of epithelial ovarian 
cancer cells.10 In addition, some scientists have collected 
the gene expression profiles of ovarian cancer stem cells 
from 5 public cohorts, and obtained IFI27 (up-regulated), 
one of the core genes that co-expressed using bioinfor-
matics methods,15 and pointed out that IFI27 belongs to 
one of the most widely up-regulated genes in cancer, and 
is involved in apoptosis, metabolism, cell cycle, tumor 
growth and suppression.16 Kim et al have used RT-PCR 
based on the annealing controlled primer system to iden-
tify differentially expressed genes in patients with stage III 
serous ovarian cancer, and found IFI27 was up-regulated 
in most stage III patients.17 In summary, higher IFI27 
expression is linked to the inferior OS in ovarian cancer 
patients.

Human JAG1 is encoded by the 20p12.2 chromosome 
and consists of 26 exons. JAG1 is an important Notch 
ligand, which can trigger Notch signal transduction 
through intercellular interactions.18 JAG1 stimulates the 
abnormal activation of Notch signal to participate in 
tumor growth by maintaining the cancer stem cell 

Figure 5 The expression of 3 genes in ovarian cancer chemosensitive and drug-resistant patients from TCGA. (A) mRNA expression of IFI27 in ovarian cancer cells; (B) 
mRNA expression of JAG1; (C) mRNA expression of DNM3.
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populations, promoting cell survival, and inhibiting cell 
apoptosis. Many references have reported that JAG1 over-
expression occurs in many different types of cancer and is 
associated with poor clinical prognosis. JAG1/Notch sig-
naling cascade will activate plenty of oncogenic factors 
that regulate important cellular functions, such as metas-
tasis, proliferation, angiogenesis, and drug-resistance.19 

JAG1 can crosstalk with the JAK/STAT3 pathway and 
jointly promote the abnormal occurrence of epithelial– 
mesenchymal transition (EMT), thereby further reinfor-
cing the invasion and migration ability of ovarian cancer 
in vivo and in vitro.20 In addition, knocking down JAG1 
can inhibit Notch signal activation, and significantly sup-
press the proliferation, migration, invasion, stemness, and 
resistance of ovarian cancer cells to chemotherapy drugs 
such as doxorubicin and cisplatin.21 Studies have also 

concluded that siRNA can silence JAG1 and reverse tax-
ane chemoresistance, and JAG1 plays a dual role in cancer 
progression through its angiogenic function in tumor 
endothelial cells, as well as proliferation and 
chemoresistance.22 According to the literature, as an onco-
gene, the reduction of JAG1 expression is of positive 
significance for patients with chemotherapy-resistant ovar-
ian cancer.

DNM3 (Dynamin 3) encodes a member of the guano-
sine triphosphate (GTP) binding protein family that associ-
ates with microtubules and participates in vesicular 
transport.23 The protein it encodes plays a role in the 
development of megakaryocytes.24 DNM3 is a newly dis-
covered tumor suppressor gene. Genome Wide 
Association Study (GWAS) has found that compared 
with normal tissues, the promoter methylation level in 

Table 2 IFI27, JAG1 and DNM3 Expression and Clinicopathological Parameters of Ovarian Cancer in TCGA

Parameters n (%) IFI27 
Expression

χ2 P value JAG1 
Expression

χ2 P value DNM3 
Expression

χ2 P value

Low High Low High Low High

Age (years)
≤55 105 (41.33) 60 45 0.715 0.398 64 41 0.092 0.762 73 32 0.267 0.605

>55 149 (58.66) 93 56 88 61 99 50

Degree of 

resistance

Sensitivity 205 (80.70) 130 75 8.352 0.004 87 118 5.617 0.018 137 68 4.278 0.039
Resistance 49 (19.29) 20 29 30 19 25 24

Recurrence
No 76 (29.92) 49 27 0.813 0.361 34 42 6.314 0.012 45 31 5.632 0.018

Yes 178 (70.08) 104 74 110 68 132 46

Histological grade

G1/G2 33 (12.99) 16 17 2.074 0.150 19 14 0.087 0.768 23 10 0.144 0.704

G3/G4 214 (84.25) 132 82 129 85 142 72
Missing 7 (2.76)

FIGO stage
I/II 17 (6.69) 12 5 0.745 0.388 11 6 0.203 0.652 7 10 8.175 0.004

III/IV 235 (92.52) 141 94 139 96 173 62
Missing 2 (0.79)

Tumor residue
No 55 (21.65) 18 37 11.401 0.001 32 23 0.073 0.787 35 20 0.242 0.623

Yes 186 (73.23) 109 77 112 74 125 61

Missing 13 (5.19)

Survival status

Alive 99 (38.98) 66 33 4.706 0.030 55 44 1.241 0.265 64 35 0.699 0.403
Dead 155 (61.02) 82 73 97 58 108 47
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cancer tissues is higher.25 Gu et al have revealed that the 
overexpression of DNM3 may induce hepatocellular carci-
noma cell apoptosis and inhibit tumor growth by activating 

the production of inducible nitric oxide synthase (iNOS) 
and the subsequent NO-ROS signaling pathway.26 Zhang 
et al have found that the up-regulation of DNM3 reduces 

Figure 6 The relationship between the gene expression and the OS or PFS in platinum-resistant patients with ovarian cancer. (A) The relationship between IFI27 expression 
and the OS of ovarian cancer platinum-resistant patients; (B) IFI27 and the PFS in platinum-resistance; (C) JAG1 and the OS; (D) JAG1 and the PFS; (E) DNM3 and the OS; 
(F) DNM3 and the PFS.
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the proliferation and colony formation of hepatocellular 
carcinoma, and induces the arrest of cancer cells in G0/G1 
phase.23 Clinical trials have confirmed that patients with 
reduced expression of DNM3 in tumor tissues have 
a lower survival rate and a worse prognosis.27 However, 
the research on the relationship between DNM3 and malig-
nancy is still insufficient, and the exact molecular mechan-
ism is unclear.

Three genes we screened from the gene microarray 
datasets were verified the expression levels of ovarian 
cancer cells and clinical samples based on public data-
bases. IFI27 and JAG1 in the platinum-resistant group 
were higher than those in sensitivity, while DNM3 was 
the opposite. This conclusion was consistent with the 
qRT-PCR verification results. In the TCGA database, 
hierarchical analysis showed IFI27, JAG1, and DNM3 
expression levels were all related to the chemoresis-
tance. The survival curves of platinum-resistant 
patients suggested that the survival time with reduced 
IFI27 was significantly prolonged, while the OS and 

PFS in DNM3 low-expressed group were decreased 
accordingly. Binary logistic regression calculated that 
the expression of IFI27 and DNM3, tumor residue and 
recurrence status seriously affected the prognosis of 
platinum-resistant patients. The P predicting the che-
motherapy outcome revealed IFI27 and JAG1 had cer-
tain diagnostic values for the platinum-sensitivity in 
ovarian cancer. All in all, three genes have their own 
merits as molecular targets for the diagnosis of plati-
num resistance in ovarian cancer, but the results of this 
study are consistent with the conclusions of most of the 
above-mentioned references.

There are several shortcomings in this study. First of 
all, both bioinformatics and clinical case data demon-
strated that IFI27, JAG1, DNM3 may be key candidate 
genes for platinum resistance in ovarian cancer, supple-
mented by a large number of references, but these results 
still need to be verified through functional experiments. 
Secondly, for a single biomarker, although the analysis 
based on bioinformatics has certain predictive values, it 
is still necessary to further improve the predictive effects 
by combining with other biomarkers.

Predicting chemoresistance for ovarian cancer is diffi-
cult. This study provides partial theoretical and clinical 
basis for platinum resistance in ovarian cancer. In future 
clinical practice, drugs that inhibit IFI27 and JAG1 (or 
inhibit JAG1/Notch signaling pathway) or activate DNM3 
expression may enhance the sensitivity of platinum drugs. 
They work together to promote the effectiveness of plati-
num therapy on ovarian cancer cells in patients. Even if 
the development of drugs is subject to numerous obstacles, 
we still look forward to follow-up related research on 
these 3 genes.

Table 3 Binary Logistics Regression to Evaluate the Factors 
Influencing Platinum-Resistant Ovarian Cancer Patients

Parameters P value HR 95% CI

IFI27 expression level 0.017 0.434 0.219–0.861

JAG1 expression level 0.115 0.582 0.297–1.140

DNM3 expression level 0.010 3.124 1.311–7.445
Age 0.923 0.966 0.483–1.932

Survival status 0.650 1.220 0.517–2.877

Histological grade 0.887 1.071 0.418–2.746
FIGO stage 0.491 0.474 0.057–3.971

Tumor residue 0.0001 0.059 0.016–0.212
Recurrence 0.0001 5.991 2.410–14.890

Figure 7 ROC curves to determine the genes as indicators of ovarian cancer chemosensitivity (A–C).
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