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Abstract

High-grade serous ovarian carcinoma (HGSC) is the most lethal form of ovarian carci-
noma, often diagnosed at advanced stages due to non-specific symptoms and the lack
of reliable screening methods. This proof-of-concept study aimed to develop a robust
TP53 mutation panel for detecting HGSC through targeted DNA sequencing in both
liquid and solid biopsies. We constructed a custom TP53 gene panel and utilized a
PCR-based unique molecular identifier approach for next-generation sequencing to
analyze 94 samples from 11 patients diagnosed with HGSC, including primary tumor,
plasma, ascites, ovarian cyst fluid, vaginal, endocervical and endometrial samples.
Detected TP53 mutations were analyzed, categorized, and their frequencies calcu-
lated. Pathogenic TP53 mutations were identified in all patients, with 91% of the
patients exhibiting one unique paired mutation across three or more sample types.

The panel demonstrated high sensitivity and technical reproducibility, successfully

Abbreviations: BMI, Body mass index; CA-125, Serum cancer antigen-125; cfDNA, Cell-free DNA; COSMIC, Catalogue of somatic mutations in cancer; CT, Computer tomography; ctDNA,
Circulating tumor-DNA; FFPE, Formalin-fixed and paraffin-embedded; FIGO, International Federation of Gynecology and Obstetrics; HGSC, High-grade serous ovarian carcinoma; LB, Liquid
biopsy; NGS, Next-generation sequencing; OC, Ovarian carcinoma; S, Solid cell pellet; SiMSen-seq, Simple, multiplexed, PCR-based barcoding of DNA for sensitive mutation detection using
sequencing; STIC, Serous tubal intraepithelial carcinoma; TP53, tumor protein p53; UMI, Unique molecular identifier; VAF, Variant allele frequency; VUS, Variant of uncertain significance.
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1 | INTRODUCTION

WIDJAJA ET AL.

detecting TP53 mutations across all sample types, with as little as 2.6 ng of DNA.
TP53 mutations were consistently found in ascites, ovarian cyst fluid, and plasma
samples, confirming the presence of pathogenic mutations in each sample type across
all patients. This study underscores the potential of liquid biopsies in clinical molecu-
lar diagnostics. The TP53 mutation panel presented in this proof-of-concept study
offers a promising approach for differential diagnostics and detection of HGSC, infor-

mative data prior to extended investigation and first-line treatment guidance.

KEYWORDS
ctDNA, liquid biopsy, next generation sequencing, ovarian cancer biomarkers, UMI

What's New?

High-grade serous ovarian carcinoma is often diagnosed at advanced stages due to non-specific
symptoms and the lack of reliable screening methods. This proof-of-concept study introduces a
novel TP53 mutation panel using unique molecular identifier-based next-generation sequencing
for sensitive detection of high-grade serous ovarian carcinoma in liquid and solid biopsies. With
minimal DNA input (as little as 2.6 ng), the same pathogenic mutation was identified in multiple
sample types from each patient. The findings highlight the potential of non-invasive liquid biop-
sies for high-grade serous ovarian carcinoma detection, offering a promising tool in clinical

molecular diagnostics and treatment decision-making.

The aim of this proof-of-concept study was to enhance the

High-grade serous ovarian carcinoma (HGSC) accounts for almost 70%
of all ovarian carcinoma (OC)-associated deaths, primarily due to absent
or non-specific symptoms. The need for diagnostic methods capable
of detecting OC is unmet, particularly for this aggressive histotype. The
most frequent genetic aberrations in HGSC are mutations in the Tumor
protein p53 (TP53) gene, detected in more than 90% of cases.>®

Our understanding of OC pathogenesis has advanced with the
finding that HGSC mainly originates from a precursor lesion in the fal-
lopian tube fimbriae, known as Serous Tubal Intraepithelial Carcinoma
(STIC).* Women diagnosed with concurrent HGSC in the ovary and
STIC lesions have been found to possess identical TP53 mutations,’
suggesting that this shared genetic aberration can be used for detec-
tion of HGSC already at a premalignant stage. Thus, using TP53 muta-
tions as diagnostic markers of HGSC will most likely require next
generation sequencing (NGS) with high precision for rare mutations in
small amounts of available DNA.

In liquid biopsies, cancer-specific information may be found in
cell-free DNA (cfDNA). Detection of mutations in circulating tumor
DNA (ctDNA) from plasma for diagnostic purposes significantly
increases specificity to 100%.5~® Other liquid biopsies suggested for

3,7.9

diagnostic testing include cervical smears, intrauterine brush or

710 a5 well as ovarian cyst-*! and ascites fluid.'2 However, a

lavage,
comparative study of the usability of TP53 mutations has not been
conducted using multiple proximal biopsies and primary tumor sam-
ples from the same patient.>”~2 It remains unclear whether ctDNA in
liquid biopsies can replace a tumor biopsy in the preoperative diag-
nostic work-up, and whether detected mutations in plasma ctDNA are
identical to the clonal variants detected in other compartments near

the primary tumor.

detection of somatic TP53 variants in liquid and solid biopsies from
patients with HGSC. We developed a highly sensitive and robust
TP53 mutation panel to detect somatic TP53 variants with the sim-
ple, multiplexed, PCR-based barcoding of DNA for sensitive muta-
tion detection using sequencing (SiMSen-seq) technique.’® We
analyzed 94 samples from 11 patients diagnosed with HGSC, includ-
ing primary tumors, plasma, ascites, vaginal and both cell pellet
(S) and liquid phase (LB) from ovarian cyst fluids, endocervical and

endometrial samples.

2 | MATERIALS AND METHODS

2.1 | Patient selection, sample collection and DNA
extraction

This study included patients diagnosed with HGSC between 03-2016
and 12-2016 at Sahlgrenska University Hospital (Gothenburg, Sweden).
The inclusion criteria were (1) suspected advanced OC (stage IlI-1V) and
(2) peritoneal carcinomatosis, ascites, and/or ovarian cystic formations
with papillary structures or multilocular-solid tumors visible on transva-
ginal ultrasound or computer tomography (CT) and admitted to hospital
for surgical intervention. The exclusion criteria were (1) history of
neoadjuvant chemotherapy, (2) prior surgery involving salpingectomy,
oophorectomy, or sterilization, and (3) inability to comprehend informa-
tion in Swedish, orally or written. Clinical specimens were collected on
the day of curative surgery. Histopathology evaluation was performed
by a board-certified pathologist specializing in gynecological malignan-
cies and only HGSC was included (Table S1). Genomic DNA was
extracted from primary tumors, liquid compartments and cell pellets
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using Qiagen AllPrep DNA/RNA Mini Kit (Qiagen; Hilden, Germany),
QlAamp Circulating Nucleic Acid Kit (Qiagen) and the QlAamp DNA
Micro Kit (Qiagen) (Supplementary Material and Methods). For vaginal
samples, DNA was eluted from the FTA card with four 3.5 mm punches

by heating in deionized water.'*

2.2 | TP53-gene panel construction, library
generation and data analysis

The presence of TP53 mutations was evaluated using the simple,
multiplexed, PCR-based barcoding of DNA for sensitive mutation

1Y% an ultra-

detection using sequencing (SiMSen-seq) protoco
sensitive sequencing method with a detection limit of 0.1%. The
TP53 panel, designed as two subpanels of a total of 17 non-
overlapping assays, covers 618 nucleotide positions, representing
hotspot mutations in exons 4-11, and provides comprehensive cov-
erage of the DNA binding domain (amino acids 102-292; Table S2).
Quantitative PCR was conducted on pooled libraries using the NEB-
Next Library Quant Kit for accurate quantification. Single-end
sequencing was executed on an lllumina platform (MiniSeq; NextSeq
550; lllumina, San Diego, CA) in 1x 150 base pairs mode with 20%
PhiX (lllumina). Sequencing data were processed using the UMIEr-
rorCorrect pipeline (version 0.24)'° (see Supplementary Material and
Methods). The background error rate was calculated for each speci-
men type by dividing non-reference nucleotides by corresponding
UMI count at each position, excluding positions with called muta-
tions. UMI counts were adjusted for barcode cycles'® and variable
DNA input (Figure S1). The estimation of ctDNA molecules/ml sam-
ple, was calculated considering the mutated allele count and the vol-
ume of sample used during the SiMSen-seq library generation
process, specifically quantifying the fraction of DNA utilized relative
to the total DNA extracted from the liquid sample. Tumor cell frac-
tion was estimated using the VAF of the TP53 variant, based on the
two-hit hypothesis'” and loss of heterozygosity in ovarian can-
cer.*® Furthermore, to assess the applicability of the TP53 panel,
it was applied to two external datasets, Catalogue of Somatic Muta-
tions in Cancer (COSMIC) database and CancerSEEK.®

3 | RESULTS

3.1 | Patient characteristics and samples

Eleven patients with HGSC stage 1IB-1VB, were included in the study
(Table S1). DNA was extracted from 94 samples collected at seven
different anatomical locations. Analyzed samples included: primary
tumors (n = 11), ascites (n = 10), ovarian cyst fluid LB (n = 8), ovarian
cyst fluid S (n = 8), plasma (n = 8), endocervical LB (n = 11), endocer-
vical S (nh = 11), endometrial LB (n = 9), endometrial S (nh = 10), and
vaginal samples (n = 8). Of the 11 patients, three had all sample types,
four had nine, and the remaining four had between six and eight sam-

ple types (Figure S1).

3.2 | Assessment of the sample types and
technical evaluation of the TP53 panel

A total of 15 unique mutations were detected in all samples examined,
of which 13 (87%) were annotated as pathogenic, and the remaining
two were classified as variants of unknown significance (VUS). The
median VAF for pathogenic variants across all sample types was 33%
(range, 0.2-91; Figure 1A); for all observed mutations, the median
VAF was 30% (range, 0.2-91). The median VAF for VUS alone was
5% (range, 0.4-56; Figure S2A). High VAF mutations identified in the
LBs of patients 7, 10, 13 and 20 were confirmed to be somatic
(Figure S2B). The median ctDNA allele count for all LBs was 2195
molecules/ml (range, 1.7-952,521; Table S3), corresponding to a
ctDNA fraction of 6% (range, 0.1-45). The cyst fluids had the largest
amount of ctDNA among the LBs, with a median of 11,717 molecu-
les/ml (range, 1061-952,521), while plasma had the lowest amount of
ctDNA, with a median at 14 molecules/ml (range, 1.7-89; Figure 1B).
The median tumor cell fraction across solid samples was 52% (range,
0.5-96), with primary tumors showing the highest median tumor frac-
tion at 80% (range, 17-96; Figure S3 and Table S3).

The TP53 panel's effectiveness was evaluated through dilution
series with control DNA at concentrations of 100, 20, 10, and 5 ng.
High proficiency of the panel was confirmed with distinct electrophe-
rogram peaks for all concentrations (Figure S4A,B). The panel demon-
strated effective performance even with DNA input of <5 ng, and all
assays performed adequately across all sample types (Figure S4D)
with a low error rate (0.002%; Figure S4C). The mean sequencing UMI
count was highest for vaginal samples (2037), followed by cyst fluid
LB (1096), primary tumor (873), ascites (679), endocervical S (539),
cyst fluid S (512), endometrial S (485), plasma (383), endocervical LB
(321), and endometrial LB (225) in comparison to the mean sequenc-
ing UMI count for control DNA at 1156 (Figure 1C).

3.3 | Concomitant mutations identified in paired
samples from different anatomical locations

All (11/11) patients exhibited a unique patient-specific pathogenic
mutation (median VAF 33%) which was observed in 2-10 of the
paired samples (Figure 2A). Ten of 11 patients (91%) displayed
the pathogenic mutation in three or more anatomical locations. The
pathogenic mutation p.Cys242Phe was detected in all sample types in
patient 10.

The primary tumor exhibited a pathogenic mutation in 91%
(10/11) of the patients, median VAF 67% (range, 9-91). Among the
various sample types analyzed, ascites, ovarian cyst fluid (LB + S) and
plasma exhibited the highest number of shared variants with the pri-
mary tumor, each matching 100% of the observed mutations (10/10,
7/7, and 7/7, respectively; Figure 2B). In addition to the pathogenic
mutation (p.Arg158His), patient 14 displayed a VUS (p.Arg156His;
median VAF 5%; Table 1 and Figure S2A) on the same DNA molecule
in the primary tumor, plasma, and ascites samples. Of the 15 unique

TP53 mutations, 13 were missense substitutions, one was a deletion,
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Assessment of TP53 mutations in HGSC biopsies. (A) Distribution of VAF [%] for pathogenic variants across different sample

types. (B) Detectable ctDNA for liquid samples. Median allele count per ml: Ascites 7523, cyst fluid LB 11717, plasma 14, endocervical LB
134, and endometrial LB 211. (C) UMI counts across sample types. LB, Liquid biopsy; S, Solid cell pellet; UMI, unique molecular identifiers. [Color

figure can be viewed at wileyonlinelibrary.com]

and one was an intron variant. As captured by eight (8/17) assays, the
observed mutations were located in exon 5-7 (Figure 2C), except for
one mutation in exon 10 (patient 1). The pathogenic mutations
detected were p.Ser127Pro, p.Leu130Val, p.GIn136Glu, p.Arg158His,
p.Tyrl63Cys, p.Argl75His, p.Val216Met, p.Met237lle, p.Met237Lys,
p.Cys242Phe, p.Cys242fs, p.Gly244Asp, and p.Arg337Cys.

3.4 | The diagnostic potential of the TP53 panel in
different sample types

Considering the detection of a pathogenic mutation as a positive result,
the samples were evaluated for their potential to support treatment
decisions. The TP53 panel detected a pathogenic mutation in 100% of
the plasma (8/8), cyst fluid (8/8) and ascites (10/10) samples (Table 1).
The plasma showed an 88% mutational commonality with the primary
tumor (7/8), and 8/8 mutations were identified in additional 22 paired
sample types (Figure 2B). Among the various sample types analyzed,
ascites and ovarian cyst fluid LB + S exhibited the highest number of
shared amino acid changes with plasma, each matching 100% of possi-
ble mutations (7/7 and 6/6, respectively). Positive results were less
prominent in vaginal (25%; 2/8), endocervical (14%; 3/22) and endome-
trial (26%; 5/19) samples. For further evaluation of its theoretical clini-
cal guidance potential, the TP53 panel was applied to two external
datasets. The panel covered 83% of the HGSC somatic mutations cata-
loged in the COSMIC database. Similarly, when applied to data from
the CancerSEEK TP53-mutated ovarian cancer primary tumors,® 90%
of the mutations were captured by the TP53 panel (Figure 2D).

4 | DISCUSSION

In this proof-of-concept study, we describe a highly sensitive TP53
mutation panel that demonstrates technical reproducibility applicable

to a variety of clinical samples from different anatomical locations. In
total, 94 samples including the HGSC primary tumors, tumor proximal
liquid biopsies, and cell pellets were analyzed using our in-house
developed TP53 panel with a PCR-based UMI approach for NGS. The
results emphasize the significance of TP53 alterations as a key molec-
ular feature in HGSC. In all cases (11/11), a patient-specific patho-
genic TP53 mutation was observed in more than one clinically
relevant sample, which is consistent with previous observations of
HGSC having one unique TP53 driver mutation.2>?! Somatic TP53
mutations in HGSC have been reported across all coding reglons21 22,
however, a significant enrichment of mutations was found in the DNA
binding part of TP53 (exons 5-7), aligning with the previously
The detec-
tion of a unique pathogenic mutation per patient demonstrates the
ability of the TP53 panel
OC. Moreover, although considered to be a low-penetrance mutation

described prevalence of these specific TP53 mutations.?
to capture the heterogeneity of

on its own, the VUS p.Argl156His may have a phenotype-enhancing
effect when co-presenting with a second TP53 mutation.?®

Methods integrating protein and genetic biomarkers have shown
varied effectiveness across different stages of cancer, with a notably
high sensitivity of 98% for detecting advanced-stage OC in plasma.®
In line, our results confirm that the identification of ctDNA in plasma
is a good diagnostic tool that reflects the mutational burden of the pri-
mary tumor, as all plasma samples displayed a pathogenic mutation.
The occurrence of ctDNA in non-blood samples collected near the
ovarian tumor has previously been shown,”® offering unique advan-
tages such as higher ctDNA to cfDNA ratios in more localized sam-
pling. The TP53 mutation panel detected pathogenic mutations in
100% of the ascites and ovarian cyst fluid samples, corresponding to
100% mutational concordance observed for both ascites and cyst fluid
to paired plasma samples. Furthermore, in one patient, where no path-
ogenic mutation was detected in the primary tumor, the liquid biop-
sies displayed a common pathogenic mutation. This indicates that

liquid biopsies may be an alternative to tumor biopsies for differential
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FIGURE 2 Comparative analysis and diagnostic efficacy of TP53 mutations in different sample types. (A) Somatic variants identified in paired
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diagnostic purposes in cancers with high intra-tumor heterogeneity.
There is an emerging role for ascites ctDNA detection in outlining the
genetic alterations of OC and highlights its potential for guiding treat-
ment decisions such as neo-adjuvant chemotherapy or primary
debulking surgery.221? Although OC cyst fluids demonstrate impres-
sive diagnostic potential for evaluating mutational profiles in
ctDNA,*! this sample cannot be considered non-invasive and fine
needle aspirations for diagnostic purposes are not recommended.
Analysis of the mutation profile of endocervical samples on slides
has shown diagnostic value for the detection of OC with droplet digi-
tal polymerase chain reaction and shallow whole genome
sequencing.>?* However, the handling of this sample type is of great
importance for DNA integrity?® as the use of methanol preservative

solution could potentially contribute to DNA degradation and a lower

detection rate. The endocervical and endometrial samples, all col-
lected in methanol preservative solution, exhibited a low number
of mutations, generally at lower VAF attributed to the low ratio of
ctDNA. Also, low UMI counts were obtained for three endocervical
liquid phase samples, and insufficient sequencing results were
observed for three endometrial liquid phase samples.

We have shown that the SiMSen-seq UMI method enabled
detection of TP53 mutations under challenging conditions. The utiliza-
tion of UMIs allowed for reduction of sequencing errors by generating
consensus reads for DNA molecules with the same UMI, correcting
polymerase-induced errors and minimizing background noise.*® In line,
the background error rate was low (0.002%), underlining the reliability
of the panel and methodology. This approach enhanced the potential
to detect low-frequency TP53 mutations, even at minimal DNA input,
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The TP53 mutations found in clinical samples from different anatomical regions.

Sample
Primary tumor
Ascites

Cyst fluid LB
Cyst fluid S
Plasma
Endocervical LB
Vaginal
Primary tumor
Ascites

Cyst fluid LB
Cyst fluid S
Plasma

Primary tumor
Ascites

Plasma

Primary tumor
Ascites

Cyst fluid LB
Cyst fluid S
Plasma
Endometrial LB
Endometrial LB
Endometrial S
Cyst fluid LB
Cyst fluid S
Plasma
Endometrial S
Primary tumor
Ascites

Cyst fluid LB
Cyst fluid S
Plasma
Endocervical LB
Endocervical S
Endometrial LB
Endometrial S
Vaginal
Primary tumor
Ascites

Cyst fluid LB
Cyst fluid S
Plasma

Primary tumor
Primary tumor
Ascites

Ascites

INTERNATIONAL
JOURNAL of CANCER

WIDJAJA ET AL.

Chr 17 base position
7,675,206
7,675,206
7,675,206
7,675,206
7,675,206
7,675,224
7,670,700
7,675,124
7,675,124
7,675,124
7,675,124
7,675,124
7,675,088
7,675,088
7,675,088
7,674,885
7,674,885
7,674,885
7,674,885
7,674,885
7,674,885
7,675,239
7,674,885
7,674,253
7,674,253
7,674,253
7,674,253
7,674,238
7,674,238
7,674,238
7,674,238
7,674,238
7,674,238
7,674,238
7,674,238
7,674,238
7,674,238
7,674,252
7,674,252
7,674,252
7,674,252
7,674,252
7,675,139
7,675,145
7,675,139
7,675,145

Base
c.406C>G
c.406C>G
c.406C>G
c.406C>G
c.406C>G
c.388C>G
¢.1009C>T
c.488A>G
c.488A>G
c.488A>G
c.488A>G
c.488A>G
c.524G>A
c.524G>A
c.524G>A
c.646G>A
c.646G>A
c.646G>A
c.646G>A
c.646G>A
c.646G>A
¢.376-3C>A
c.646G>A
c.710 T>A
c.710 T>A
c.710 T>A
c710 T>A
c.725G>T
c.725G>T
c.725G>T
c.725G>T
c.725G>T
c.725G>T
c.725G>T
c.725G>T
c.725G>T
c.725G>T
c.711G>T
c711G>T
c711G>T
c.711G>T
c.711G>T
c473G>A
c.467G>A
c473G>A
c.467G>A

Amino acid
p.GIn136Glu
p.GIn136Glu
p.GIn136Glu
p.GIn136Glu
p.GIn136Glu
p.Leu130Val
p.Arg337Cys
p.Tyr163Cys
p.Tyr163Cys
p.Tyr163Cys
p.Tyr163Cys
p.Tyr163Cys
p.Arg175His
p.Argl75His
p.Arg175His
p.Val216Met
p.Val216Met
p.Val216Met
p.Val216Met
p.Val216Met
p.Val216Met
Intron Variant
p.Val216Met
p.Met237Lys
p.Met237Lys
p.Met237Lys
p.Met237Lys
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Cys242Phe
p.Met237lle
p.Met237lle
p.Met237lle
p.Met237lle
p.Met237lle
p.Arg158His
p.Arg156His
p.Arg158His
p.Arg156His

VAF [%]
61.33
23.04
1.40
3.28
2.06
3.66
0.27
72.09
32.83
18.03
9.57
9.97
33.88
34.39
0.33
78.51
79.02
78.90
80.71
12.78
21.69
0.40
60.35
25.58
6.00
4.65
4.98
85.74
51.32
64.89
63.12
2.33
75.00
47.64
77.69
90.61
0.37
90.01
72.02
75.76
34.65
0.75
9.139
9.145
56.25
56.25

UMI count

1694
6592
6664
5580
2623
1392
5520
1376
3277
3650
4192
1574
1830
11,005
10,188
2262
7093
4421
4587
2746
770
1260
2948
5140
5469
3310
3677
1767
7508
3466
4968
4114
5313
6433
4756
5219
31,860
1511
6619
4159
6560
1860
1685
1684
8154
8154

Clinical relevance
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
VUS
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
VUS
Pathogenic
VUS
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TABLE 1 (Continued)

Patient Sample Chr 17 base position Base Amino acid VAF [%] UMI count Clinical relevance

14 Plasma 7,675,139 c.473G>A p.Arg158His 0.85 2474 Pathogenic

14 Plasma 7,675,145 c.467G>A p.Arg156His 0.85 2474 VUS

15 Primary tumor 7,675,233 c.379 T>C p.Ser127Pro 91.49 1527 Pathogenic

15 Ascites 7,675,233 c.379 T>C p.Ser127Pro 23.98 4471 Pathogenic

15 Cyst fluid LB 7,675,233 c.379 T>C p.Ser127Pro 6.06 3926 Pathogenic

15 Cyst fluid S 7,675,233 c.379 T>C p.Ser127Pro 1.79 5192 Pathogenic

18 Primary tumor 7,674,240 c.723del p.Cys242fs 13.26 2029 Pathogenic

18 Ascites 7,674,240 c.723del p.Cys242fs 33.77 4821 Pathogenic

20 Primary tumor 7,674,232 c.731G>A p.Gly244Asp 26.61 2345 Pathogenic

20 Ascites 7,674,232 c.731G>A p.Gly244Asp 52.36 5794 Pathogenic

20 Cyst fluid LB 7,674,232 c.731G>A p.Gly244Asp 83.23 3388 Pathogenic

20 Cyst fluid S 7,674,232 c.731G>A p.Gly244Asp 35.30 6238 Pathogenic

Note: Nucleotide and amino acid positions are numbered according to full-length TP53 reference genome hg38.
Abbreviations: del, deletion; S, solid cell pellet, LB, liquid biopsy; VAF, variant allele frequency.

<5 ng. However, though the study encompassed 94 samples, the
included cohort is relatively small (n = 11), which limits the generaliz-
ability of the findings. Additionally, the TP53 panel has been devel-
oped for the detection of HGSC hotspot mutations. In cases where
the tumor presents with an atypical mutation, the absence of full gene
coverage becomes a limitation. This proof-of-concept study has exclu-
sively considered samples from HGSC; however, the data presented
suggest that the panel could be applied to equivalent liquid biopsies
from patients with other cancer types that exhibit a high frequency of
TP53 mutations. The method offers the flexibility to incorporate
assays, thus accommodating the specific needs of the tumor type of
interest.

In conclusion, this proof-of-concept study presents a promising
TP53 mutation panel capable of identifying mutations with low DNA
input across various sample types. The findings suggest that TP53
mutations associated with primary tumors can be detected in cells
and liquid biopsies from ascites, cyst fluids, plasma, vaginal, endocervi-
cal, and endometrial samples.
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