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Abstract

Microsatellite instability was searched for at six different loci on chromosome arms 5q, 18q, 15,
17p, 19q, and 11p in 22 patients (12 men and 10 women; average age of 31.8 years, range of 20—
55 years) with giant cell tumor of bone (GCT). These loci were chosen because of their use in
microsatellite instability studies in other tumors such as colorectal cancer (e.g., 5q, 18q, 17p) or
because of the presence of chromosomal abnormalities such as telomeric associations commonly
occurring at 19q and 11p termini (thus the reason for including the 19q and 11p termini
microsatellites in our study of GCT). No microsatellite instability or loss of heterozygosity were
detected when comparing normal and tumor cells from any of the GCT patients. Unlike several
other tumors, our study indicates that microsatellite instability does not appear to play a role in the
tumorigenesis of GCT although other abnormal cytogenetic, biochemical, and molecular genetics
data do exist for this musculoskeletal tumor.

INTRODUCTION

Giant cell tumor of bone (GCT) is a benign locally aggressive neoplasm that has a
predilection for the epiphysis of long bones. Most individuals affected are in their third or
fourth decade of life. Although GCT is a benign tumor, it has a high local recurrence rate
and manifests its biologic aggressiveness with a rate of benign pulmonary metastasis in
about 2% of patients [1]. After surgical excision, rates of recurrence varies from 0% to 47%

2].

Approximately 60% of GCT patients share cytogenetic abnormalities, particularly telomeric
associations, in the majority of cells [3, 4]. Telomeric integrity studies generally show a
reduction in DNA telomere size, isolated from tumor in GCT patients, compared to age-
matched control tissue [5]. In addition, the presence of telomerase in tumor cells from GCT
patients supports DNA instability for GCT oncogenesis [6]. These data support genetic
instability of GCT, which led us to look for microsatellite instability, which has been
reported in other malignancies [7, 8, 9, 10].

Microsatellites are interspersed, highly polymorphic [11], tandem repeats of nucleotide base
pairs scattered throughout the human genome [12]. They are very short DNA sequence
repeats designated (CA)n, with the range of n being 15-30. Thibodeau and others [9] have
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shown that distinct genetic alterations occur in microsatellites of patients with colon cancer.
These alterations may be either amplification or deletion of base pairs within the
microsatellite regions. This alteration of DNA has been termed microsatellite instability, and
has been reported in non—-small-cell lung carcinomas [7], hereditary nonpolyposis colon
cancer [8], colorectal cancer [9], and endometrial carcinoma [10]. Although the significance
of microsatellite instability remains unknown, it appears to be an indirect marker of global
alterations in the maintenance/house-keeping of DNA in patients with cancer.

Herein, we report our experience with six microsatellites from different chromosomes in 22
patients with histologically proven GCT.

MATERIALS AND METHODS

Twenty-two patients (12 men and 10 women; average age, 31.8 years, range of 20—55
years) with histologically confirmed giant cell tumor of bone treated at a single institution
were analyzed in this study. Many of these patients had previously reported cytogenetic
findings [4], chromosome telomeric integrity studies [5], and telomerase assays [6]. The
clinical, biochemical, and genetic data for the patients are shown in Table 1. Genomic DNA
was isolated routinely from tumor samples and peripheral blood specimens from each of the
22 patients with GCT. Tumor DNA was isolated from an estimated 250-mg sample cut from
the center of the tumor specimen and frozen in liquid nitrogen before DNA isolation.

Standard polymerase chain reaction (PCR) was performed on genomic DNA from both GCT
and leukocytes. Tumor and leukocyte DNA were amplified at six separate microsatellites
localized to chromosome arms 5q(D5S107), 18q(D18S34), 15q(D15S165), 17p(D17S786),
19q(D19S254), and 11p(D11S861). The heterozygosity indices for these loci are: 82%,
81%, 80%, 77%, 78%, and 70%, respectively.

Polymerase chain reactions were performed on 40 ng of tumor and leukocyte DNA
following established protocols [13] and ran at 25-27 cycles, as described below. The
forward primer was end-labeled with gamma 32P-dATP (Amersham Co., Arlington Heights,
IL) for each of the six microsatellites used in this study.

Conditions for the PCR varied depending on which primer was studied. Primers D5S107 and
D18S34 underwent 27 step cycles with 30 seconds at 94°C, 75 seconds at 55°C, 15 seconds
at 72°C, and 6 minutes at 72°C. Primers D11S861 and D19S254 were cycled at 25 step
cycles with 60 seconds at 94°C, 2 minutes at 55°C, 2.5 minutes at 72°C, and 10 minutes at
72°C. Primer D15S165 underwent 25 step cycles with 4 minutes at 95°C, 1 minute at 94°C,
2 minutes at 57°C, and 7 minutes at 72°C. Primer D17S786 underwent 27 step cycles with 1
minute at 94°C, 2 minutes at 55°C, and 2 minutes at 72°C, followed by 10 minutes at 72°C.
The samples were then denatured for 5 minutes at 94°C. Following denaturing, the samples
were immediately placed on ice and 1.5 mL of the sample was added to a 6% acrylamide
gel. The gels were run at 90 watts for 1.5 hours (for D5S107, D18S34, D175786, D11S861,
and D19S254) or 2.5 horns (for D15S165) and after cooling were transferred to gel blot
paper. The blot paper was then placed in an autoradiography cassette (Fisher Scientific,
Pittsburgh, PA) and exposed to radiographic film for 1-5 days.
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RESULTS

Six microsatellites were examined for genetic instability and loss of heterozygosity.
Sequences located on chromosomes 5,17, and 18 were chosen as sites because of previously
reported genetic instability in cancer, specifically colon [9]. In addition, chromosome 19q
and 11q termini were selected because they are common sites for telomeric associations in
GCT [4]. Microsatellites were chosen at these two chromosome regions (D19S254 and
D11S861). An additional microsatellite of chromosome number 15 was also analyzed.

Table 1 displays the characteristics of the 22 patients selected for study including
cytogenetic, telomere length and telomerase activity, and microsatellite data. There were no
identifiable genetic alterations or loss of heterozygosity between tumor and leukocytes at the
sites chosen. Figures 1 and 2 show representative microsatellite data generated by PCR
amplification of genomic DNA from tumor and control tissue from selected GCT patients.
The heterozygosity of the microsatellites observed in our patients was similar to the reported
data (e.g., the reported heterozygosity for D5S107 is 82% while 91% heterozygosity was
observed in our 22 GCT patients). No loss of heterozygosity was seen in our GCT patients
for any of the six microsatellites. Conversely, microsatellite instability was observed with
D5S107 from the DNA of tumor and control tissue from two colorectal cancer patients with
known instability, courtesy of Dr. S. Thibodeau using the methodology described in our
study.

DISCUSSION

The precise mechanism by which a normal cell becomes a tumor cell is unclear.
Microsatellites apparently become unstable in several types of carcinomas studied to date.
We questioned whether this instability also occurred in GCT, a benign but aggressive tumor.
Our results did not show microsatellite instability at the DNA sequences studied. Although
cytogenetic abnormalities, specifically telomeric associations, are frequently seen in GCT
patients, there was no evidence of microsatellite instability. Additional studies are needed to
further characterize the biologic aggressiveness and the status of microsatellite instability in
malignancies. Telomeric reduction has also been reported in the majority of GCT patients as
well as in vivo aging [5]. In addition, telomerase activity has been reported in several GCT
patients [6]. By accumulating cytogenetic, biochemical, and molecular genetic data from
GCT patients and correlating these with clinical findings, a better understanding of this
tumor may lead to better treatment modalities.
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GCT MIN
Probe D115861

Figure 1.
Giant cell tumor of bone microsatellite instability (GCT MIN) studies in three representative

patients (GCT-5, GCT-11, and GCT-12) of locus D11S861 showing lack of instability when
comparing normal (N) and tumor (T) tissue from each patient.
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- Probe D5S107

Figure 2.
Giant cell tumor of bone microsatellite instability (GCT MIN) in three representative

patients (GCT-6, GCT-7, and GCT-18) of locus D5S107 showing lack of instability when
comparing normal (N) and tumor (T) tissue from each patient.

Cancer Genet Cytogenet. Author manuscript; available in PMC 2019 August 17.



Page 7

Scheiner et al.

*[9] u1 pauodas ﬂcm_%n_Q

*[g] u1 payodas me_En_m

SOA
pa1sal 10N
palsal 10N

SOA
pa1sal 10N
palsal 10N
pa1sal 10N
pa1sal JON

SOA

SOA
pa1sal JON
palsal 10N

paisa1ioN
palsal 10N
pa1sal 10N

pa1sa] 10N
SOA

paissl JON

SOA
pasal 10N
paissl JON
paisal JoON

80UBIBYIP ON N 3UON uoisx3 elglL o 154 praaitels
peonpay EIN 3UON uoisiox3 elglL v ,12-109
paIsa} 10N SOA 8UON uoisiox3 nweq o e 02-109
paonpay N EWIN uoIs1ox3 inwe4 o ce Qm.ﬁ.._.oo
pa1sa) 10N ON 8UON uoisiox3 snipey 4 € 81-109
paanpay ON auoN uoIstox3 eigll o 9z pL1-L09
peonpay pa1sel 10N 3UON uoisipxg  endeds o o4 91109
paIsa) 10N pasal 0N aUON uoIsioxg elglL £z §T-109
perebuolg SoA 3UON uoisx3 elglL o b4 pqaitel
peonpay pa1sal 10N 3UON uoIslox3  wnioes o 0z R aitel
paIsa) 0N paisal J0N aUON uoneIndwy elglL N S5 Z1-109
paonpay SIA ETIN uoIs1ox3 nwe4 N v p11109
pe1sa) 10N OoN 3UON uoisioxg nwe4 N 4 01-109
paIsa) 10N paisa} J0N aUoON uoIstox3 elglL N 6¢ 6-L09
0uBJBKIP ON ON 3UON uoisox3 LI TN 6¢ 28109
pe1sa) 10N OoN 8UON uoisioxg nwe4 N ve 1109
peonpay ON 8UON uoIstox3 elglL N ze g¥Lo9
pajsal 10N pa1sal 10N 3UON uoisiox3 snipey N ze G109
paIsa) 10N ON 8UON uoisioxg N W e 7-109
paIsa} 10N SOA 8UON uoisiox3 nwa4 N £z €109
paisal 10N OoN auoN uoIs1ox3 nwe4 N €z Z-109
paonpay SN 3UON THE] nwe4 N 0z p17109

Annipy asepwopl

8ZIS9/BWOP]L  SUOIRID0SSY 8.,BWORL  All|ICeISU|811|PIESO0I  JUBWIES]  UOIRd0T] XoS  (Sseak)eby Wwelred

Author Manuscript

auo(g Jo Jown 199 uelb yum syuaied wouy erep onsushb pue ‘ealwaydolq ‘[ealul)d

T alqeL

Author Manuscript Author Manuscript Author Manuscript

Cancer Genet Cytogenet. Author manuscript; available in PMC 2019 August 17.



	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	References
	Figure 1
	Figure 2
	Table 1

