
Abstract. Background: Non-random simple chromosomal
aberrations in various malignancies provide important
insights into the molecular pathogenesis of human cancer.
Although extensive data exist on recurring chromosomal
abnormalities in hematological cancer, data on individual
solid tumor types remain limited. Here we present the case of
a patient with ovarian cancer with a specific chromosomal
abnormality. Case Report: Cytogenetic analysis utilized a G-
banding technique, which was performed with direct culture
of the surgically removed cancer cells from a 23-year-old
woman with grade II ovarian serous cystadenocarcinoma.
The patient had no family history of ovarian cancer. Results:
We report a novel der(16)t(3;16)(p25;q24) accompanied by
terminal deletion of 3p25 as the simple chromosomal
aberration in this case. Conclusion: To the best of our
knowledge, no such translocation has been previously
reported. The present study supports the possible role of both
del(3)(p25) and the translocation t(3;16)(p25;q24) in
ovarian cancer; nevertheless, the significance of these
chromosomal changes in the development of ovarian cancer
remains unknown. The significance of this finding and its
role in the pathogenesis of ovarian cancer requires further
clarification. 

Cytogenetic work-up has the potential of providing improved
diagnostic and prognostic tools. Cytogenetic data also provide
key background information for the recognition and
identification of genes involved in cancer and their
subsequent application in therapeutic development (1). The

mechanisms underlying chromosomal aberrations in tumor
cells are still obscure. Variable recurrent simple chromosomal
aberrations have been reported for different types of cancer,
including leukemia, lymphoma, and solid tumor. These single
chromosomal changes might be primary events implicated in
the initiation of the neoplastic process (2). 

Ovarian cancer is the leading cause of death in women
with gynecological malignancies. The genetic mechanisms
underlying the initiation and progression of ovarian cancer
have not been well defined. More than 400 ovarian
carcinomas with karyotypically characterized chromosomal
abnormalities have been reported. Most of these are
characterized by highly complex karyotypes with polyploidy
and variable structural chromosomal changes (3). However,
some non-random structural chromosomal aberrations have
been found in ovarian cancer with common chromosomal
breakpoints. The most prevalent structural rearrangements
are deletions and unbalanced translocations primarily
involving 1p, 1q, 3p, 3q, 6q, 7p, 10q, 11p, and 19q (2, 4-9).
Here, we report an unbalanced der(16)t(3;16)(p25;q24) as
the simple chromosomal aberration in a patient with ovarian
serous cystadenocarcinoma. To the best of our knowledge,
no such translocation has been previously reported.

Case Report

A 23-year-old Korean woman with an ovarian mass
underwent bilateral salphingo-oophorectomy, partial
omentectomy, and pelvic tissue biopsy for sporadic ovarian
cancer. The patient had no family history of ovarian cancer
and no prior treatment before surgery.

Grossly, the right ovary presented a pale yellow papillary
surface and was conglomerated with the right fallopian tube.
The cut surface of the right adnexa showed central
multicystic and mucoid ovarian tissue surrounded by
papillary tumor tissue. The external surface and cut surface
of the left ovary and fallopian tube were similar to those of
the right side. Microscopically, sections of both ovaries and
fallopian tubes showed stromal invasion of atypical,
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glandular, papillary epithelium. Sections of the right pelvic,
left paracolic, and uterine surface tissue exhibited infiltration
by anaplastic tumor cells. The pathology report identified a
well-differentiated serous papillary cystadenocarcinoma,
grade II. Clinically, the patient was classified as stage IIIC. 

Cytogenetic analysis. Cytogenetic analysis utilized a G-banding
technique, which was performed with direct culture of cancer
cells. The surgically removed tumor sample from the right ovary
was disaggregated mechanically and enzymatically with
collagenase type 2 (Sigma-Aldrich, St. Louis, MO, USA). The
resulting cell clumps were seeded in plastic flasks and left to
attach and grow in F12 medium (Invitrogen, Grand Island, NY,
USA) supplemented with 10% fetal calf serum. Primary
cultures were monitored for mitotic activity and harvested after
7 days. The prepared slides were trypsinized and stained with
Wright stain for G-banding. Results of the cytogenetic analysis
were described according to the International System for
Human Cytogenetic Nomenclature (ISCN 2009) (10).

Cytogenetic analysis of the tumor cells revealed a simple
karyotype: 46,XX, der(16)t(3;16)(p25;q24) (Figure 1). All 28
investigated metaphases suggested that the derivative

chromosome resulted from a translocation of a deleted
segment of the short arm of chromosome 3 (3p25) to the
long arm of chromosome 16. Thus, the translocation
t(3;16)(p25;q24) was defined (Figure 2).

Discussion

The identification of chromosomal abnormalities is a useful
strategy for recognizing and identifying genes involved in
carcinogenesis. Detecting recurrent chromosomal changes in
solid tumors is extremely difficult. In some tumors, a specific
recurrent chromosomal change may be the only alteration
present. Many cases, however, display additional structural or
numeric chromosomal changes that may be responsible for, or
at least are associated with, disease progression (1, 11). The
complexity of the karyotypes obtained from advanced tumors
has obscured the initiating events in the pathogenesis of these
tumors. Simple chromosomal changes may be primary events
implicated in the initiation of the neoplastic process. Currently,
more than 400 karyotypes have been published for ovarian
carcinomas. The cytogenetic aberrations are non-random and
complex. However, no pathognomonic rearrangements have
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Figure 1. Karyotype for G-banded metaphase showing 46,XX, der(16)t(3;16)(p25;q24). Arrows indicate clonal structural aberrations.



yet been identified (3, 12). Simple chromosomal changes are
recurrently found in well-differentiated and borderline ovarian
carcinomas, whereas complex abnormalities, most of them
chromosome losses, deletions, and unbalanced translocations,
are the typical findings in moderately and poorly differentiated
carcinomas (13). In advanced ovarian cancer, the presence of
a simple chromosomal abnormality is rare. Few recurrent
simple chromosomal changes have been reported in advanced
ovarian cancer, including rearrangements involving
chromosomes 9, 11, and X (2). 

This report presents a conventional cytogenetic study of an
ovarian cancer patient with a novel finding of a rare t(3;16)
accompanied by terminal deletion of 3p25 as the simple
chromosomal changes. Despite the notion that carcinomas
accumulate genetic abnormalities as they progress, in the
present case, advanced ovarian cancer did not harbor complex
chromosomal abnormalities. To the best of our knowledge, this
is the first example of an ovarian cancer carrying such a
translocation and deletion (3, 12). These simple anomalies are
considered to be early events in clonal evolution, suggesting
potential biological roles in carcinogenesis. Chromosomal
breakpoints can deregulate gene expression or alter gene
structures, resulting in a quantitatively or qualitatively altered
gene product. Some chromosomal abnormalities may be
involved in the genesis of cancer, whereas other chromosomal
aberrations may be used to stratify patients into prognostic
groups and therapeutic schemes. 

In ovarian cancer, few chromosomal changes involving
3p25 with complex karyotypes have been reported
previously (14, 15). The terminal deletion del(3)(p25) has
not been reported (3, 12). However, loss of 3p25 has been
described in other solid tumors, including breast cancer (16)
and renal cell carcinoma (17). The deletion of 3p can
inactivate the Von Hippel-Lindau gene, a tumor suppressor
gene associated with renal cell carcinoma (18). Some
chromosomal abnormalities may be responsible for the
initiation or progression of a malignant disease. The
involvement of chromosomal region 3p25 in this case might
facilitate the identification of candidate genes implicated in
this malignant disease. 

In addition, no translocation involving 16q24 has been
reported previously for ovarian cancer, although a
preferential involvement of chromosome 16 as add(16)(q24)
in ovarian cancer cases with complex karyotypes was
reported (14, 19, 20). Loss of heterozygosity has been
demonstrated frequently at defined regions of chromosome
16, including 16q24. The frequency of loss of heterozygosity
at 16q24.3 is significantly higher in advanced-stage tumors
than lower stage tumors (21). The presence of frequent
chromosomal rearrangements at 16q24 suggests that this
chromosome region harbors one or more factors important
for the progression of ovarian cancer. The present study
supports the possible role of both del(3)(p25) and the
translocation t(3;16)(p25;q24) in ovarian cancer;
nevertheless, the significance of these chromosomal changes
in the development of ovarian cancer remains unknown. The
significance of this finding and its role in the pathogenesis
of ovarian cancer requires further clarification. 
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