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Abstract

The Bcll0 gene encodes a protein probably involved in some apoptotic regulatory pathways. Bcll0
mutations lead to the translation of truncated proteins that show gain-of-function transforming activity; it
has been suggested that Bcll0 may represent a major target gene for inactivation in many human cancers.
To define the frequency of Bcll0 mutations in laryngeal squamous cell carcinoma and their possible
association with tumour progression, we investigated a large panel of tumours representative of all grades

and stages of malignancy.

To detect pathogenic mutations in exons 1, 2 and 3 of the Bcll0 gene, we performed a silver-staining
polymerase chain reaction — single-strand conformation polymorphism (PCR-SSCP) analysis followed by
direct DNA sequencing. We revealed the presence of SSCP variants in 18 out of 91 laryngeal tumours.
Direct DNA sequencing showed previously described polymorphisms but no pathogenic mutations. We
have strong evidence that the Bcll0 gene is not involved in laryngeal carcinogenesis.
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Introduction

The Bcll0 gene has been identified recently as a
result of its direct involvement in the
t(1;14)(p22;q32) chromosomal translocation cur-
rently associated with extranodal (MALT-type)
marginal zone lymphomas."” It encodes a protein
that is probably involved in some apoptotic regula-
tory pathways insofar as functional studies have
indicated that it activates NF-kB, induces apoptosis
in MFC-7 and 293 cells, and is capable of suppressing
in vitro transformation."™

In lymphoid tumours such as MALT and follicular
lymphomas, and in cell lines derived from solid
tumours such as germ cell tumours and mesothelio-
mas, Bcll0 cDNAs present a wide range of
mutations, most of which lead to the translation of
truncated proteins that maintain their ability to
activate NF-kB but do not induce apoptosis and
have gain-of-function transforming activity.L2 On the
basis of this evidence, it has been suggested that
Bcll0 may represent a major target gene for
inactivation in many human cancers.

Recent data indicate that the frequency of Bcll0
gene mutations is low in lymphoid neoplasms,6
although they occur in some lymphoma subtypes

such as MALT lymphoma, in which they are
associated with tumour progression.” The Bcll0
gene is rarely mutated in breast, epithelial ovarian,
endometrial, cervical, colorectal, or renal carcino-
mas,” "2 and two different studies'®" failed to detect
any Bcll0 gene mutation in a total of 40 cases of
head and neck carcinomas whose site was not
specified. Similar results have been reported in the
case of 32 laryngeal tumours of unspecified grade
and stage.'*

In order to define the frequency of Bcll0 somatic
mutations in laryngeal squamous cell carcinoma and
their possible association with tumour progression,
we investigated a large panel of 91 tumours
representative of all grades or stages of malignancy.
Single-strand conformation polymorphism (SSCP)
and direct DNA sequencing failed to detect any
pathogenic mutations in exons 1, 2 and 3.

Materials and methods
Patients

A total of 91 laryngeal squamous cell carcinomas
were selected from the 1983-1995 files of Milan
School of Medicine’s Otolaryngology Clinic I. The
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TABLE I patients had to have primary squamous cell carci-
CLINICAL AND PATHOLOGIC CHARACTERISTICS OF THE 91 STUDY noma Of the 1arynx Only, Wlth no history Of pl‘evious
PATIENTS malignancies, nor previous radiotherapy or che-
Characteristic No. % motherapy, and the tumour had to have been
Age, years surgically excised by means of partial or total
<60 34 37.3 laryngectomy. All of the enrolled patients gave
>60 57 62.7 their written informed consent.
Site Their main clinical and pathologic characteristics
SG 49 53.8 are shown in Table I. Clinical staging and the
G,L } 42 46.2 anatomical identification of the tumour site were
g’lswlogwal grade 16 17.6 based on the International Union Against Cancer
G2 48 507 (UICC) TNM classification of malignant tumours."”
G3 27 29.7 Forty-nine tumours were supraglottic (SG; 53.8 per
Tumour extension cent) and 42 glottic (GL; 46.2 per cent); 40 patients
T1-2 43 47.2 were in stage I-II (43.9 per cent), and 51 in stage
T34 48 52.8 III-IV (56.1 per cent). We diagnosed and assessed
Lymph nodes the grade of differentiation of the tumours according
Eg gg gég to the method of Shanmugaratnam et al.,'® and thus
o : selected 16 well-differentiated (G1; 17.6 per cent), 48
IC_II’;”“ZI stage 10 15.9 moderately-differentiated (G2; 52.7 per cent), and 27
-1V 51 56.1 poorly differentiated squamous cell carcinomas (G3;

29.7 per cent) (Table I).
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Bcll0 gene mutation analysis. Representative examples of SSCP analysis of exon 1 and exons 2, 3 of the Bcll0 gene. Migrating

fragments not observed in normal control (N) are indicated by arrows. Direct sequencing of PCR-amplified fragments from ORL

cases with abnormal migration patterns: electropherogram of ORL 1 DNA shows the G/T polymorphic change at codon 5;

electropherogram of ORL 7 DNA shows the G/C polymorphic change at codon 8; electropherogram of ORL 2 DNA shows the G/
A polymorphic change at codon 213.
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DNA preparation

The pathologic samples were collected during
surgery and immediately frozen in liquid nitrogen.
They were minced on dry ice, and the DNA was
purified by means of proteinase K digestion, phenol-
chloroform extraction, and ethanol precipitation.

PCR-SSCP and direct DNA sequencing

Exons 1, 2 and 3 of the Bcll0 gene were amplified
from 100 ng of genomic DNA by means of the
polymerase chain reaction (PCR) using the five (1,
2.1,2.2, 3.1 and 3.2) primer sets described by Willis
et al.' The PCR and SSCP conditions were pre-
viously optimized for each set of primers.® The
colonic carcinoma-derived Lovo cell line mutated at
codon 46 of the Bcll0 gene1 was used as a positive
control for SSCP sensitivity. Direct DNA sequencing
was performed on the PCR-amplified fragments
using the 5’ and 3’ primers used for PCR-SSCP
analysis. The DNA fragments were purified by
means of agarose gel extraction, and sequenced in
both directions using the Big Dye Terminator Cycle
Sequencing Kit in an ABI Prism 310 automated
sequencer (Perkin Elmer, Norwalk, CT).

Results

Exons 1, 2 and 3 of Bcll0 gene were analysed by the
silver-staining PCR-SSCP method and direct DNA
sequencing.

Analysis of exon 1 revealed the presence of SSCP
variant in 11 cases (data not shown): direct DNA
sequencing of these samples showed two previously
described genetic polymorphisms, including G/T in
the first base of codon 5 (three cases) and G/C in the
third base of codon 8 (eight cases) (Figure 1).573

SSCP variants in exons 2 and 3 were identified in
seven samples and direct DNA sequencing of all of
them revealed the presence of the known G/A
polymorphism at the second base of codon 213 in
exon 3 (Figure 1).5%13

Discussion

The aim of this study was to verify the frequency of
Bcll0 gene mutations in a large panel of 91 laryngeal
tumours representing all grades and stages of
malignancy (see Table I), as well as in 18 normal
mucosa specimens taken from some of these
patients. The types of Bcll0 transcript could not be
investigated because no RNA was available.

In order to screen for Bcll0 gene mutations, we
used the same PCR-SSCP based method as that used
by Willis et al." and optimized by Luminari et al.® The
colonic carcinoma-derived Lovo cell line mutated at
codon 46 of the Bcll0 gene' was used as a positive
control for SSCP sensivity: our SSCP conditions also
make it possible to detect a monoallelic Bcll0
mutation in about 10 per cent of a given cell
population (data not shown), as described in
previous reports.17

Our results revealed that no pathogenic mutations
were present in 91 tumours, strongly suggesting that
Bcll0 is not involved in laryngeal carcinogenesis.
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