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Objectives

Epithelial ovarian cancer (EOC) is common and fatal gynecologic malignancy in Japan
with 13,049 new cases and 4,784 deaths were estimated to have occurred in 2018. The
treatment for advanced stage EOC includes primary debulking surgery followed by adjuvant
chemotherapy or neoadjuvant chemotherapy followed by interval debulking surgery. In
addition, highly invasive surgery is sometimes required on these patients to make a
definitive diagnosis.

Ascitic fluid cytology (AC) is a minimally invasive, rapid, and clinically useful method for
diagnosis, but it is difficult to evaluate the nature of the tumor by morphological features
alone. In the present study, we determined the concordance rate of molecular profiles
between surgically resected tissue samples and peeling samples of AC in patients with EOC
and evaluated its application.

Methods

Patients (n = 369) with ovarian, fallopian tube, and peritoneal carcinoma were treated at
our hospital from 2008 to 2021. We performed a molecular biological analysis on 33 patients
from whom written informed consent for genomic analysis was obtained. In all cases, a
diagnosis was based on perioperative intraperitoneal findings and pathological evaluation.
The median age was 62 (range 41-78) and included ovarian (n = 23), fallopian tube (n = 2),
and peritoneal (n = 8) carcinomas. The histological subtypes of these 33 patients included
31 serous carcinomas, one clear cell carcinoma, and one endometrioid carcinoma. All
patients were staged according to International Federation of Gynecology and Obstetrics
(FIGO) 2014 criteria and clinical data. AlImost all patients (n = 32) were diagnosed with stage
Il or IV disease.

In each case, we extracted DNA from formalin-fixed paraffin-embedded (FFPE) tissue and



AC and compared for quantity and quality of the DNA. Surgically resected FFPE tissue and
AC samples were analyzed by next-generation sequencing using an in house generated
gynecologic oncology panel (52 genes) and compared the concordance rate between their
molecular profiles.

Results

The quantity and quality of extracted DNA from FFPE and AC was determined by quantitative
real-time PCR using two sets of primers that amplify long- and short-length amplicons. The mean
concentration of long-length DNA and the mean relative quantification value were 47.9 ng/uL (range,
0.4-483.6 ng/uL) and 0.30, respectively, in DNA extracted from FFPE, whereas they were 6.0 ng/uL
(range, 0.0-51.8) and 0.31, respectively, in DNA extracted from AC. As expected, there was a
significant difference in the extracted DNA (long/short) amount between FFPE and AC (p < 0.01).
However, there was no difference in “quality” of the extracted DNA, which was represented by an RQ
value (p = 0.85). This indicated that archival cytological specimens could be utilized for genomic
analysis.

We identified 159 mutations (54 oncogenic and 105 non-oncogenic mutations) in 66 DNA samples
(33 FFPE tissues and 33 AC) from 33 patients. Of the 159 mutations, 57 (35.8%) were shared between
surgically resected FFPE tissue and AC. However, the concordance rate of the molecular profiles
between the two was significantly higher for oncogenic compared with non-oncogenic mutations
(85.1% vs. 10.5%, p < 0.01). In fact, AC covered all (n = 46) oncogenic mutations detected in surgically
resected specimens and identified additional mutations (n = 8).

In AC, TP53 mutation was found in 94% (31/33) of the cases, in particular, TP53 mutation was found
in all cases (31/31) of serous carcinoma. Other mutations that were frequently detected in AC were
BRCA1 (21%) and ARID1A (15%). In FFPE tissue, TP53 mutations were also found in 94% (31/33),
which was similar to that of AC, and BRCA1 (15%). All 33 cases had at least one shared mutation
between AC and FFPE tissue.

Discussion

Few papers have compared the genomic profiles of ascites and resected tissues in ovarian cancer.
Most of the studies focused on "hot spot” mutations or only BRCA-related abnormalities. In the present
study, the genomic concordance rate of oncogenic mutations, not only BRCA, but 52 potentially
mutated genes between AC and FFPE tissues, was very high. In other words, we can understand the
genomic characteristics of tumors in detail through a genomic analysis of AC. This may be useful, of
course, for cases in which it is difficult to obtain surgical or biopsy specimens.

In the present study, although the quantity of extracted DNA was limited, the quality obtained from
AC samples was similar to that of surgically resected FFPE and the sequence metrics were
comparable. All oncogenic mutations detected by FFPE were also identified in AC. In addition, eight
oncogenic mutations not detected by FFPE were identified in AC. This may reflect that surgically
resected specimens are localized lesions, whereas ascitic fluid may yield a more comprehensive
picture of the whole abdominal cavity.

Conclusion

We found that genomic analysis of AC can identify all the genetic changes associated with
EOC to understand tumor characteristics without interventional surgery or biopsy and may
play an important role in developing personalized precision medicine.
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