Int J Clin Exp Pathol 2025;18(5):179-190
www.ijcep.com /ISSN:1936-2625/1JCEP0163051

Original Article
ROR1 expression in ovarian cancer patients and its
association with chemotherapy response and prognosis

Yan Zhang'?, Wei Wang!?, Lian Xu*?, Liujing Huang®, Tian Qin3, Ling Kang3, Qin Huang?

1Department of Pathology, West China Second University Hospital, Sichuan University, Chengdu 610000, Sichuan,
PR China; ?Key Laboratory of Birth Defects and Related Diseases of Women and Children of Ministry of Education,
West China Second University Hospital, Sichuan University, Chengdu 610000, Sichuan, PR China; 3Department of
Medical Affairs, Guangzhou LBP Medical Technology Co., Ltd., Guangzhou 510700, Guangdong, PR China

Received January 2, 2025; Accepted April 5, 2025; Epub May 15, 2025; Published May 30, 2025

Abstract: Objective: To investigate the expression of receptor tyrosine kinase-like orphan receptor 1 (ROR1) in ovar-
ian cancer tissues and its correlation with clinicopathologic features, chemotherapy sensitivity, and prognosis in
patients with ovarian cancer. Methods: Paraffin tissue blocks were collected from 227 ovarian cancer patients, and
immunohistochemical (IHC) staining was performed to analyze the expression of ROR1. The associations between
ROR1 expression and clinicopathologic features, treatment response, and prognosis were evaluated. Results: ROR1
expression and tumor load: higher expression of ROR1 was associated with a heavier tumor load in ovarian cancer
patients. ROR1 and chemotherapy: the expression of ROR1 was significantly higher in patients who underwent in-
terval debulking surgery (IDS) compared to primary debulking surgery (PDS) and subsequent chemotherapy (SSC).
This suggests that chemotherapy may promote increased ROR1 expression in tumor tissues. Additionally, a trend of
higher ROR1 expression was observed in platinum-sensitive patients. Nuclear expression in clear cell ovarian can-
cer: positive nuclear expression of ROR1 was unexpectedly detected in clear cell ovarian cancer, suggesting a link
between ROR1 nuclear translocation and poor prognosis. Conclusion: ROR1 expression may be related to treatment
strategy and history of platinum-based chemotherapy in ovarian cancer patients. Targeting ROR1 could represent a
promising therapeutic strategy for the treatment of ovarian cancer. Further studies are needed to elucidate the role
of ROR1 nuclear translocation in prognosis.
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Introduction

Ovarian cancer is one of the main malignancies
that threaten women’s health, exhibiting the
highest mortality rate among gynecological
cancers. Despite some improvement in ovarian
cancer prognosis made possible by a combina-
tion of surgical intervention and chemothera-
peutic agents such as platinum compounds
and paclitaxel, the disease poses significant
challenges because of delayed clinical dia-
gnosis, chemoresistance, and recurrence [1-3].
Ovarian cancer patients often face significant
complications after chemotherapy, including
hematological issues, gastrointestinal side ef-
fects, mucositis, neurological problems, and
other risks such as hearing loss and secondary
cancers. To address these challenges, com-
prehensive preventive measures and support-

ive care strategies are essential, including pre-
treatment assessment, nutritional interven-
tion, psychosocial support, and fertility preser-
vation [1]. While targeted therapies including
bevacizumab and poly ADP-ribose polymerase
(PARP) inhibitors have demonstrated efficacy in
advanced ovarian cancer, there remains a sub-
stantial unmet clinical need underscoring the
necessity for the development of novel thera-
peutic targets [1, 4].

The ROR1 is a highly conserved type | trans-
membrane glycoprotein initially identified in hu-
man neuroblastoma cells and is a member of
the receptor tyrosine kinase (RTK) family [5].
Research has demonstrated that ROR1 is wide-
ly expressed during embryonic development
and in various human cancers, while its expres-
sion in normal tissues is limited [6, 7]. In ovari-
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an cancer, data indicate that ROR1 is abe-
rrantly overexpressed in tumor tissues and is
associated with a poor prognosis [8]. Target-
ed therapies against ROR1, including monoclo-
nal antibody, antibody-drug conjugates (ADCs),
small molecule inhibitors, and chimeric antigen
receptor T (CAR-T) cell therapies, have shown
promising preliminary results in the treatment
of cancer. For example, monoclonal antibody
zilovertamab, when combined with ibrutinib,
demonstrated a progression-free survival (PFS)
of 35.9 months in a Phase Il clinical trial for
mantle cell lymphoma (MCL), which is much
higher than the 12.8 months observed with
ibrutinib alone [9]. Additionally, VelosBio’s ADC
VLS-101, which conjugates zilovertamab with
the potent cytotoxic agent monomethyl auri-
statin E (MMAE), has shown encouraging anti-
tumor efficacy and safety in clinical trials for
lung and breast cancers [10, 11]. These find-
ings position ROR1 as a highly promising target
for ovarian cancer therapy. However, research
on the expression of ROR1 in ovarian cancer
tissues and its correlation with chemotherapy
sensitivity and patient prognosis remains limit-
ed. Given the anticipated increase in the detec-
tion of this biomarker with the development
and approval of ROR1-targeted therapies, our
study aims to analyze a cohort of ovarian can-
cer tissues subjected to various treatment regi-
mens, thereby supplementing and refining the
existing knowledge on ROR1 expression and its
clinical significance in ovarian cancer.

Patients and methods
Study populations

This retrospective study retrieved and collected
a total of 227 surgical tissue samples from
patients with ovarian cancer at West China
Second Hospital of Sichuan University in 2023.
A cohort of patients with epithelial ovarian can-
cer was established based on specific inclu-
sion and exclusion criteria: (a) patients with
confirmed diagnosis of ovarian cancer through
preoperative biopsy or postoperative patholog-
ic examination; (b) participants who consented
to participate in the study; (c) availability of sur-
gically obtained histologic formalin fixed paraf-
fin embedded (FFPE) samples; (d) sufficient
tissue for IHC staining; (e) complete clinical
data. Patients meeting the following criteria
were excluded: (a) presence of ovarian tumors
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other than epithelial ovarian cancer, such as
borderline tumors, germ cell tumors, sex cord
stromal tumors, etc.; (b) concurrent systemic
malignancies; (c) lack of essential clinicopa-
thologic data; (d) insufficient tissue for IHC
staining.

Clinical information

The study recorded clinical features and patho-
logic test results, including patient age, tumor
type, tumor grade, tumor site, International Fe-
deration of Gynecology and Obstetrics (FIGO)
stage, and date of diagnosis. Additionally, infor-
mation regarding the date of initial surgery,
date of recurrence and/or progression, chemo-
therapy responsiveness, and type of specimen
used in the case evaluation process was also
collected.

IHC staining

Tissue sections from wax blocks were pre-
pared according to standard procedures, fol-
lowed by staining of ROR1 antibody (LBP2-
ROR1) using the Hyper S9 IHC staining ma-
chine from LBP Medical Technology Co., LTD.
(Guangzhou, China, 1708001). This machine
perfectly mimics human manual operations
and the protocol is as follows: (1) antigen
retrieval: CC1 for 64 minutes; (2) primary anti-
body: incubation at 36°C for 28 minutes; (3)
secondary antibody: system default addition
and incubation conditions; (4) hematoxylin: 8
minutes; (5) bluing: 4 minutes.

Prognostic analysis

The pathologist evaluated ROR1 staining using
an H-score, which included evaluation of tumor
staining percentage, intensity, and overall posi-
tivity or negativity. For patients experiencing
relapse, PFS was defined as the time interval
between the date of initial surgery and the date
of first progression or recurrence. Platinum-free
interval (PFI) referred to the duration between
the last platinum-containing treatment and
the first platinum-containing treatment after
relapse.

Statistical analysis
All statistical analyses were conducted using

R software (Version 4.2.1). Fleiss’ kappa was
used to assess inter-rater agreement among
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Table 1. Patient and case demographics

Overall
(N=227)
Age
Mean (SD) 55.7 (9.31)
Median [Min, Max] 55.0 [27.0, 86.0]
Sample type
Metastases 99 (43.6%)

Primary lesion
FIGO stage
|
Il
I
%
Chemotherapy history
Negative
Positive
Missing
Platinum sensitivity
Platinum-refractory
Platinum-resistant
Potentially platinum-sensitive
Fully platinum-sensitive
Missing
Histologic type
Clear cell adenocarcinoma (CCA)
High-grade serous ovarian cancer (HGSOC)
Low-grade serous ovarian cancer (LGSOC)
Surgical type
PDS
IDS
SSC

128 (56.4%)

13 (5.7%)
18 (7.9%)
158 (69.6%)
38 (16.7%)

41 (18.1%)
159 (70.0%)
27 (11.9%)

7 (3.1%)
18 (7.9%)
58 (25.6%)
69 (30.4%)
75 (33.0%)

20 (8.8%)
5 (2.2%)

202 (89.0%)

56 (25%)
80 (35%)
91 (40%)

three pathologists. The Kaplan-Meier method
was used to evaluate the correlation between
variables and survival outcomes, while the log-
rank test determined the statistical significance
of survival differences between groups. P-value
<0.05 was considered significant.

Ethic statement

The Ethics Committee of West China Second
Hospital of Sichuan University has granted
approval for this retrospective study, which did
not involve any intervention in patient treat-
ment or compromise their safety. All patient
privacy data were securely protected. The
research activities strictly adhere to relevant
guidelines and regulations. Prior to surgical
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procedures, informed consent
from all patients was obtain-
ed for use of tissue samples
and pathologic diagnosis re-
ports exclusively for research
purposes.

Results

Patient demographics and
ROR1 expression analysis

The basic statistical data of
the patients are presented in
Table 1. The study analyzed a
total of 227 ovarian cancer
patients who underwent sur-
gery at our hospital in 2023.
IHC staining was performed
on surgical FFPE specimens
to evaluate the expression of
ROR1 and investigate its asso-
ciation with clinicopathologic
features. The age range of the
patients was between 27 and
86 years, with a median age
at evaluation being 55.7 years
(median: 55 years). Among the
tissue types examined, serous
epithelial carcinoma account-
ed for 91.2% (low grade: 202;
high grade: 207) while clear
cell carcinoma accounted for
only 8.8%. According to the
FIGO stage classification, the
distribution of cases was as
follows: Stage 1-13 cases

(5.7%); Stage 11-18 cases (7.9%); Stage 111-158
cases (69.6%); and Stage 1V-38 cases (16.7%).
Of all the IHC samples tested, primary foci con-
tributed to approximately 43.6% (99 cases),
whereas metastatic foci contributed about
56.4% (128 cases). Among all tested cases,
70% had a history of chemotherapy, among
whom 30.4% were completely sensitive to plat-
inum-based treatment, 25.6% showed partial
sensitivity to platinum-based treatment, 7.9%
were resistant to platinum-based treatment,
and 3.1% were refractory to platinum-based
treatment. The H-score method was used as an
interpretation standard for assessing ROR1
protein expression through IHC staining inten-
sity (as shown in Figure 1). Since there is cur-
rently no recommended cutoff value for ROR1
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Figure 1. The heat map correlation analysis of IHC intensity of ROR1 protein and clinical features of ovarian cancer

patients.

expression levels, the staining intensity was
considered as a continuous variable ranging
from low to high (Figure 2).

Correlation analysis of ROR1 expression with
disease severity and tissue types

As shown in Figure 3, we conducted a correla-
tion analysis between disease severity and
ROR1 expression. Our results suggested that
the higher H-score of ROR1, the more serious
the FIGO stage of ovarian cancer patients
(Figure 3B, P<0.05). We also found that the
lesion size was positively correlated with the
protein expression of ROR1 but the result was
not statistically significant (Figure 3A). In addi-
tion, we statistically analyzed the tissue types
of the patients, among which 99 cases (43.6%)
of IHC samples were from primary sites and
128 cases (56.4%) were from metastatic sit-
es, but there was no significant difference in
ROR1 expression between primary and meta-
static (Figure 3C).
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Effect of therapeutic options on ROR1 protein
expression in ovarian cancer

We then explored the effect of chemotherapy
on the expression of ROR1 protein. As shown in
Figure 4A, we first found that the expression of
ROR1 in people who had received chemothera-
py showed a rising trend. For further discus-
sion, we classified all patients into PDS (no che-
motherapy), IDS (neoadjuvant chemotherapy),
SSC (recurrence surgery). The study found that
the expression of ROR1 in patients with IDS
was significantly higher than that of patients
with PDS and SSC, possibly because the le-
sions of patients with IDS were directly affect-
ed by neoadjuvant chemotherapy (Figure 4B).
Since most chemotherapy regimens for ovarian
cancer include platinum, we divided patients
into four categories for further study: platinum-
refractory, platinum-resistant, platinum-partial-
ly sensitive, and platinum-fully sensitive. Un-
fortunately, we did not find a significant corre-
lation between different platinum sensitivity
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Figure 2. ROR1 IHC interpretation. (A) O, no staining, (B) Weak (1+) staining, (C) Moderate (2+) staining, (D) Strong

(3+) staining. Magnification: 100x.

and ROR1 expression in this manner (Figure
4C). However, the expression of ROR1 appear-
ed to be higher in platinum-sensitive patients.

Categorization of ROR1 expression and cor-
relation with clinical characteristics

Due to the lack of a recommended cutoff value
for ROR1 in relation to clinical prognosis for sta-
tistical analysis, all previous results were based
on continuous variable analysis of ROR1 pro-
tein expression. Therefore, we have used a
median H-score score of 200 as the demarca-
tion value and categorized ROR1 expression
into high (123 cases) and medium (104 cases),
the details are shown in Table 2. We analyzed
the correlation between patients’ clinical char-
acteristics using chi-square test. The results
indicated that individuals with high expression
of ROR1 were significantly older (P<0.05), and
those with a history of chemotherapy exhibit
higher expression levels (Figure 5). Chi-square
analysis did not yield significant results due to
substantial differences in sample size across
stages; however, there were more cases with
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pronounced high expression of ROR1 in T3 and
IV stage of FIGO.

Prognostic effect of ROR1 expression

Finally, we conducted univariate Cox regression
analysis on all cases according to the high and
low expression of ROR1, and observed the PFS
and progression-free interval (PFI) respectively.
Our results showed that the expression of
ROR1 was not an independent risk factor for
PFS and PFl according to the data of this batch.
However, as shown in Figure 6, there were
cases of longer PFS and PFI in the ROR1 high
group, which suggested that larger-scale re-
search may be needed for further exploration.

Nuclear translocation of ROR1 in clear-cell
ovarian cancer

We unexpectedly found that high-grade serous
ovarian cancer had mainly uniform membrane
staining, but clear-cell ovarian cancer had
ROR1 nuclear staining (Figure 7). It has been
reported that the shift of ROR1 protein to the
nucleus activates the downstream signaling
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Figure 3. Correlation analysis between ROR1 H-score and clinical information. (A) Tumor lesion size (T), (B) FIGO

staging, (C) Sample type.
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Figure 4. Correlation analysis between ROR1 H-score and therapeutic options. (A) Chemotherapy history, (B) Sur-

gery, (C) Platinum sensitivity.

pathway, which leads to the increased malig-
nancy of tumor cells, and the reduction of mem-
brane receptors may weaken the effect of tar-
geted therapy, which may be one of the factors
leading to the poor prognosis of clear cell ovar-
ian cancer [12]. Therefore, it was necessary to
quantify the expression level of receptor pro-
tein on the membrane before ROR1 targeted
therapy, and H-Score was suitable as a method
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to interpret the IHC strength of cell membrane.
In addition, whether the prognosis of other ty-
pes of tumors is worse due to the nuclear trans-
location of ROR1 will need further research.

Discussion

Although the precise role of ROR1 in malignan-
cies remains incompletely understood, it is cru-

Int J Clin Exp Pathol 2025;18(5):179-190



ROR1 expression in ovarian cancer

Table 2. Demographics of patients and cases with different levels of ROR1 expression intensity

[ALL] Medium High
N=227 N=104 N=123 p-overall
Age 55.7 (9.31) 54.3 (10.3) 56.9 (8.29) 0.04
Chemotherapy history 0.048
Negative 41 (20.5%) 23 (27.1%) 18 (15.7%)
Positive 159 (79.5%) 62 (72.9%) 97 (84.3%)
Platinum-sensitivity 0.36
Platinum-refractory 7 (4.61%) 5 (7.46%) 2 (2.35%)
Platinum-resistant 18 (11.8%) 9 (13.4%) 9 (10.6%)
Potentially platinum-sensitive 58 (38.2%) 22 (32.8%) 36 (42.4%)
Fully platinum-sensitive 69 (45.4%) 31 (46.3%) 38 (44.7%)
Sample type 0.266
Metastases 99 (43.6%) 50 (48.1%) 49 (39.8%)
Primary lesion 128 (56.4%) 54 (51.9%) 74 (60.2%)
FIGO 0.256
I 13 (5.73%) 8 (7.69%) 5 (4.07%)
Il 18 (7.93%) 10 (9.62%) 8 (6.50%)
1 158 (69.6%) 73 (70.2%) 85 (69.1%)
v 38 (16.7%) 13 (12.5%) 25 (20.3%)
CA125 0.798
0 1 (0.50%) 1(1.15%) 0 (0.00%)
1 143 (71.1%) 62 (71.3%) 81 (71.1%)
2 11 (5.47%) 4 (4.60%) 7 (6.14%)
3 46 (22.9%) 20 (23.0%) 26 (22.8%)
Histologic type <0.001
CCA 20 (8.81%) 18 (17.3%) 2 (1.63%)
HGSOC 202 (89.0%) 86 (82.7%) 116 (94.3%)
LGSOC 5 (2.20%) 0 (0.00%) 5 (4.07%)
Surgical type <0.001
PDS 54 (23.8%) 35 (33.7%) 19 (15.4%)
IDS 95 (41.9%) 28 (26.9%) 67 (54.5%)
SSC 78 (34.4%) 41 (39.4%) 37 (30.1%)

cial for embryonic development, with knockout
studies demonstrating that its absence leads
to embryonic lethality [5]. Furthermore, ROR1
is absent in most postnatal organs, being pres-
ent only in select tissues or cells, such as en-
docrine glands, the gastrointestinal tract, and
immature B lymphocytes [7]. Evidence indi-
cates that ROR1 is aberrantly overexpressed in
tumor tissues of lung cancer, breast cancer,
and chronic lymphocytic leukemia. Under stim-
ulation by Wnt5a, the primary ligand for ROR1
on the cell membrane, transformed cancer
cells acquire genomic programs typically ac-
tive during embryonic development but usually
suppressed in adult cells. Specifically, ROR1
can promote tumor cell proliferation, survival,
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metastasis, and progression through pathways
such as PIBK/AKT/mTOR, EGFR, MET, and JAK/
STAT, correlating with poor patient prognosis
[13-17].

In ovarian cancer, Piki et al [17] discovered sig-
nificant upregulation of ROR1 expression in
clinical samples post-neoadjuvant chemothe-
rapy. Further studies revealed that ROR1 inter-
acts with its major ligand Wntba on the cell
membrane, activating pro-survival pathways
such as AKT/ERK and STAT3 in ovarian cancer
cells, suggesting that ROR1 may induce onco-
genic signaling by the PI3K/AKT/ERK axis.
However, the specific relationship between
ROR1 expression and ovarian cancer remains

Int J Clin Exp Pathol 2025;18(5):179-190
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Figure 5. Distribution of cases with high and low ROR1 expression. (A) Surgical types, (B) FIGO stage, (C) T stage, (D) Chemohistory.
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largely unexplored. Previous studies using
gPCR and immunohistochemistry have shown
that ROR1 expression is significantly higher in
ovarian cancer tissues compared to normal
ovarian tissues, and ROR1 protein expression
is an independent prognostic factor for dis-
ease-free survival (DFS) and overall survival
(0S). Therefore, ROR1 may serve as a novel
prognostic marker for ovarian cancer [8].
However, these studies did not include pa-
tients who had undergone any treatment, leav-
ing the changes in ROR1 expression in respon-
se to ovarian cancer treatment strategies
unexplored.

The current study aimed to refine the data on
ROR1 expression in ovarian cancer. Speci-
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fically, it aimed to evaluate ROR1 expression in
ovarian cancer tissues under different treat-
ment regimens and investigate the correlation
between ROR1 expression and clinical case
data.

Among the enrolled patients in this study,
89.0% had high-grade serous ovarian cancer,
2.2% had low-grade serous ovarian cancer, and
8.8% had clear cell carcinoma. The distribution
of FIGO stages was as follows: 5.7% in stage I,
7.9% in stage ll, 69.6% in stage lll, and 16.7% in
stage IV. Additionally, 56.4% of the samples
were from primary ovarian tumors, while 43.6%
were from recurrent tumors in the abdominal
and pelvic organs. Regarding prior carboplatin
treatment, 70.0% had a history of chemothera-

Int J Clin Exp Pathol 2025;18(5):179-190
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py, 18.1% had no chemotherapy history, and
11.9% had missing data. Patients with a history
of carboplatin chemotherapy were categorized
based on the PFI into four groups: “platinum
refractory (PFI < 6 months)”, “platinum resis-
tant (PFI 6-12 months)”, “partially platinum-
sensitive (PFl 12-24 months)”, and “fully plati-
num-sensitive (PFI>24 months)” [18]. Among
them, 3.1% were platinum refractory, 7.9%
were platinum resistant, 25.6% were partially
platinum-sensitive, 30.4% were fully platinum-
sensitive, and 33.3% had missing PFl data.
According to the type of surgical procedure,
24.7% underwent PDS, 35.2% underwent IDS,
and 40.1% underwent SSC [19].

We used the H-score to assess ROR1 expres-
sion and found that ROR1 expression was high-
er in T3 stage tumor tissues compared to T2
and T1 stages. However, this difference was
not significant (P=0.065). Interestingly, ROR1
expression was significantly higher in FIGO
stage IV tumor tissues compared to stage |
(P=0.033). Additionally, we found no significant
difference in ROR1 expression between prima-
ry and metastatic cancer sites (P=0.20), con-
sistent with previous studies indicating a close
relationship between ROR1 and tumor stage
[20-22].

We also observed that ROR1 expression was
related to the treatment regimen. Patients who
underwent IDS had significantly higher ROR1
H-scores compared to those who underwent
PDS (P<0.01) and SSC (P<0.01). This may be
partially due to the clinical staging of the
tumors, and possibly related to the patients’
chemotherapy history. Our results showed a
trend of increasing ROR1 expression with the
use of and sensitivity to platinum-based che-
motherapy, although the differences were not
statistically significant. Further analysis using
the H-score as a continuous variable revealed
no significant enrichment of ROR1 expression
with pathological characteristics such as surgi-
cal type, chemotherapy history, histologic type,
and FIGO stage. However, when categorizing
ROR1 expression into high (H-score >200) and
medium (H-score < 200) based on the median
H-score, we found that patients with IDS treat-
ment, a history of platinum-based chemothera-
py, higher tumor diameter (T) and FIGO stage
had significantly higher ROR1 expression. This
suggests that high ROR1 expression may be
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associated with more aggressive tumor cha-
racteristics and a background of platinum-
based chemotherapy. The correlation between
high ROR1 expression and chemotherapy is
consistent with findings in breast cancer by
Zhang et al [23], who showed that chemothera-
py can increase ROR1 expression in tumor tis-
sues. Their study also demonstrated that treat-
ment with the humanized anti-ROR1 mono-
clonal antibody cirmtuzumab inhibited the ex-
pression of genes associated with breast can-
cer stemness and reduced metastasis in mou-
se models, indicating the potential of ROR1-
targeted therapies to improve chemotherapy
responses in cancer patients.

Subsequently, we examined the effect of ROR1
expression in ovarian cancer tissues on pa-
tient prognosis and PFl. Our data indicated that
ROR1 expression levels did not significantly
affect PFS or PFl. This contradicts previous
studies, such as that by Zhang et al [8], which
reported that high ROR1 expression was asso-
ciated with shorter DFS and OS in ovarian can-
cer patients. This discrepancy underscores the
necessity for further investigation with a larger
cohort of ovarian cancer patients to accurately
determine the prognostic value of ROR1 ex-
pression. Additionally, our analysis revealed
that high-grade serous ovarian cancer tissues
exhibited uniform cell membrane staining for
ROR1, whereas low-grade serous ovarian can-
cer and clear cell carcinoma tissues showed
nuclear staining. This phenomenon warrants
further research to understand its implications
for the efficacy of ROR1-targeted therapies.

In conclusion, our study indicated that ROR1
expression may be associated with treatment
strategy and history of platinum-based chemo-
therapy in ovarian cancer. The unique observa-
tion of ROR1 nuclear translocation in clear cell
ovarian cancer highlights the need for further
investigation into its biological and clinical sig-
nificance. While the study provides valuable
insight, its limitations, including sample size
and lack of longitudinal data, suggest that larg-
er, more diverse cohorts and in-depth molecu-
lar analyses are needed to fully understand
ROR1’s role and therapeutic potential in ovari-
an cancer. Targeting ROR1 may offer a pro-
mising therapeutic approach, particularly for
patients with chemo-resistant tumors. This
study supplements existing data on ROR1
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expression in ovarian cancer and provides a
foundation for the development of personalized
treatment.
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