
ORIGINAL ARTICLE

Deletion mapping of chromosome 13q in head and neck squamous
cell carcinoma in Indian patients: correlation with prognosis of the
tumour

Md. Golam Sabbir*, Anup Roy†, Syamsundar Mandal*, Aniruddha Dam*, Susanta Roychoudhury‡ and

Chinmay Kumar Panda*

*Chittaranjan National Cancer Institute, Kolkata, India, †Medical College and Hospital, Kolkata, India, and ‡Indian Institute of

Chemical Biology, Kolkata, India

Received for publication:

17 June 2005

Accepted for publication:

27 October 2005

Correspondence:

Dr Chinmay Kumar Panda

Department of Oncogene Regulation

Chittaranjan National Cancer Institute

37 S.P. Mukherjee Road

Kolkata-700026

India

Tel.: +91 33 24743922

Fax: 91 33 24757606

E-mail: ckpanda@vsnl.net

Summary

Deletions in chromosome (chr.) 13q occur frequently in head and neck squamous cell

carcinoma (HNSCC). Previous studies failed to identify common deleted regions in

chr.13q, though several candidate tumour suppressor genes (TSGs) loci, e.g. BRCA2,

RB1 and BRCAX have been localized in this chromosome, as well as no prognostic

significance of the deletion has been reported. Thus, in the present study, deletion

mapping of chr. 13q has been done in 55 primary HNSCC samples of Indian patients

using 11 highly polymorphic microsatellite markers of which three were intragenic to

BRCA2 gene, one intragenic to RB1 gene and another from BRCAX locus. The

deletion in chr.13q was significantly associated with progression of HNSCC. High

frequencies (27–39%) of loss of heterozygosity were found in 13q13.1 (BRCA2),

13q14.2 (RB1), 13q21.2–22.1 (BRCAX) and 13q31.1 regions. Deletions in the

BRCA2 and RB1 regions were significantly correlated. The four highly deleted regions

were associated with clinical stage and histological grades of the tumour as well as

poor patient outcome. Deletion in the 13q31.1 region was only found to be associated

with HPV infection. High frequencies (11–23%) of microsatellite size alteration (MA)

were seen to overlap with the highly deleted regions. Forty per cent of the samples

showed rare biallelic alteration whereas loss of normal copy of chromosome 13q was

seen in five tumours. Thus, it seems that the putative TSGs located in the BRCAX and

13q31.1 regions as well as the BRCA2 and RB1 genes may have some cumulative effect

in progression and poor prognosis of HNSCC. Significant association between deletion

in BRCA2 and RB1 gene loci may indicate functional relationship between the genes in

this tumour progression.
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Head and Neck Squamous cell carcinoma (HNSCC) is an

epithelial malignant disease arising from the mucosa of the

upper aero-digestive tract (oral cavity, larynx, oropharynx,

and hypopharynx). HNSCC is the fifth most common

cancer worldwide (Parkin et al. 1999; Parkin et al.

2001). In South–Central Asia, 80% of HNSCC are found

in the oral cavity and oropharynx (Sankaranarayanan

et al. 1998; Parkin et al. 1999) and in most regions of

India, cancer of the oral cavity is the leading malignancy

accounting for 20% cancers in men and the third

most common cancer in female (Sen et al. 2002).

Epidemiological studies have linked tobacco, betel nut

leaf quid, alcohol, some environmental factors and infec-

tion with oncogenic types of HPV to the development of

HNSCC (D’Costa et al. 1998). Among HPVs, infection

with high risk HPV-16 and 18 types are the most preva-

lent in the HNSCC tumours (D’Costa et al. 1998; Nagai

1999; Dahlgren et al. 2004).

The karyotypes of the HNSCC tumours are complex often

near triploid and are composed of multiple numerical and

structural abnormalities of the chromosomes (Sreekantaiah

et al. 1994). Cytogenetic studies of HNSCC tumours have

identified gradual increase of chromosomal aberrations from

premalignant to malignant lesions and deletions in several

chromosomal arms, e.g. 1p, 2q, 4q, 5q, 8p, 9p21–24, 10p,

10q, 11p, 13q, 17p, etc. (Jin et al. 1990; Hittleman et al.

1993; Sreekantaiah et al. 1994; Van Duke et al. 1994;

Sauders et al. 2000).

Allelotyping studies (using microsatellite markers) of

HNSCC have identified >25% loss of heterozygosity (LOH)

in several chromosomal regions, e.g. 3p, 4q, 6p, 8p, 9p, 11q,

13q, etc. and among these regions, deletions in 11q, 13q and

14q were proposed to be associated with the development of

carcinoma in situ (Nawroz et al. 1994; Califano et al. 1996)

of this tumour. Deletion mapping of HNSCC tumours by

different investigators have identified deletions in different

regions of chr.13q, for example, Yoo et al. (1994) have seen

highest (50%) deletion in the chr.13q14.1–14.3 region,

whereas Maestro et al. (1996) have seen highest (30–65%)

deletion in the chr.13q14.2–14.3 and 13q32 – ter regions. On

the other hand, Gupta et al. (1999) has identified three highly

deleted regions at the chr.13q12.1 (25–30%), 13q14.3 (47–

85%) and 13q34 (50%) regions. Also, high frequency of LOH

in the chr.13q13, and 13q14.3 regions has been reported by Li

et al. (1994) and Kirkpatrick et al. (1997), respectively. Thus,

there is an ambiguity in the localization of minimal deleted

regions among the different investigators. The chr.13q is

known to harbour two candidate tumour suppressor genes

(TSGs), i.e. BRCA2 and RB1 at the 13q13.1 and 13q14.3

regions, respectively. Also, an unknown candidate TSGs’

locus, named as BRCAX, associated with the development of

breast cancer is localized at 13q21 region (Kainu et al. 2000).

Besides LOH, microsatellite instability (MA) was detected

in different cancers and it may represent a form of genomic

instability (Arzimanoglou et al. 1998). In HNSCC, the occur-

rence of MA in the Indian patient population has been shown

to be high compared to the Western patient population

(Chakraborti et al. 2001). Recently, we have detected high

frequencies of MA in and around the LOH regions of chr.3, 8

and 9 in primary HNSCC, which indicates the importance of

MA in the development of this tumour (Dasgupta et al. 2002;

Bhattacharya et al. 2003; Chakraborty et al. 2003; Tripathi

(Bhar) et al. 2003).

Thus, in the present study detailed deletion mapping has

been done to localize the candidate TSGs loci in chr.13q

associated with the development of HNSCC using the (i)

intragenic microsatellite markers of BRCA2 and RB1 genes;

(ii) microsatellite markers from the BRCAX locus and other

regions of chromosome 13q. The clinicopathological correl-

ation as well as the prognostic significance of the deleted

regions has also been analysed in this tumour.

Material and methods

Sample collection and clinical data

Fifty-five freshly operated tumour samples as well as matched

benign tissues or in some cases peripheral blood leucocytes

(PBL) were collected from patients admitted to Chittaranjan

National Cancer Institute and Cancer Center & Welfare

Home, Kolkata, India. All the samples were collected during

the period of 1995–99 and informed consent was obtained–

from all the patients prior to the collection of the samples. No

preoperative radiotherapy or chemotherapy was given to the

patients. After collection the samples were frozen immediately

and stored at –80 �C until further use. Tumor stage and grade

were defined according to the tumour node metastasis (TNM)

classification of Union Internationale Contre le cancer (UICC)

(Harmer 1978). Detailed clinicopathological features of the

patient are presented in Table 1. Overall patients’ median age

was 49.5 years (range 20–73 years).

Microdissection and DNA extraction

The normal cells present as contaminant in the specimens

were removed by microdissection procedure and the samples

containing>60% tumour cells were taken for DNA extraction

as described by Dasgupta et al. (2002). DNA was extracted

from the microdissected tissue sections and their correspond-

ing normal tissue or PBL by proteinase-K (Sigma Chemicals,
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St. Louis, MO, USA) digestion followed by phenol:chloroform

extraction (Sambrook et al. 1989). When the adjoining normal

tissue of the lesion was contaminated with infiltrating tumour

cells, then PBL was taken for normal DNA extraction.

Selection of microsatellite markers

To determine if there was LOH or MA on chr.13, 11 highly

polymorphic microsatellite markers were taken (Figure 1).

Three markers namely D13S1701, D13S1699 and

D13S1695 are intragenic to BRCA2 gene (Chunder et al.

2004), the marker D13S153 is in the intron 2 of RB1 gene

(Ogawara et al. 1998) and D13S1308 is from BRCA-X locus

(Chunder et al. 2004) (Figure 1). The information and primer

sequence of the microsatellite markers were obtained from the

website http://www.ncbi.nlm.nih.gov.

Analysis of microsatellite alterations

Polymerase chain reaction (PCR) was performed with all

the markers in a 20 ml reaction volume containing 67 mM

Tris-HCl (pH 8.7), 16.6 mM (NH4)2SO4, 1–2 mM MgCl2,

4 pmol of each primer, 0.2 mM of each dNTPs, 50–100 ng

of template DNA and 0.5 units of Taq DNA polymerase. One

of the paired primers in the reaction mixture was end labelled

with [?32p] ATP using T4-Polynucleotide Kinase as described

by Nawroz et al. (1994) and Dasgupta et al. (2002). The PCR

conditions were 95 �C for 5 min, then 30 cycles at 95 �C for

1 min, annealing at appropriate temp (50–60 �C) for 1 min

and extension at 72 �C for 2 min followed by final extension

at 72 �C for 7 min. The labelled PCR products were electro-

phoresed in 7% polyacrylamide gel containing 8 M Urea and

auto-radiographed. This microsatellite analysis procedure

used for the allelotyping could detect LOH and MA in the

presence of 50% and 10–-30% tumour DNA, respectively

(Dasgupta et al. 2002).

The LOHs were interpreted for all informative cases by

densitometric scanning (Shimidazu, CS-9000, Kyoto, Japan)

of the autoradiographs. The allelic loss was recorded if

there was a complete absence of one allele or if the relative

band intensity of one allele was reduced at least 50% in the

tumour in comparison to the homologous allele in the

Table 1 Distribution of patients’ clinicopathological characteristics and molecular information

Lymph node (numbers) Tobacco habit (numbers) HPV status (numbers)
Clinico-pathological

parameters % of samples Node + Node – Tobacco + Tobacco – HPV + HPV –

Age

>49.5 49.1 (27/55) 11 16 18 9 18 9

�49.5 50.9 (28/55) 17 11 19 9 22 6

Sex

Male 81.8 (45/55) 21 24 31 14 33 12

Female 18.2 (10/55) 7 3 6 4 7 3

Religion

Hindu 81.8 (45/55) 23 22 30 15 31 14

Muslim 18.2 (10/55) 5 5 7 3 9 1

Site

OF 20 (11/45) 4 7 9 2 9 2

OC 56.4 (31/45) 19 12 22 9 21 10

LA 23.6 (13/45) 5 8 6 7 10 3

Grade

WDSCC 49.1 (27/55) 12 15 20 7 21 6

MDSCC 45.5 (25/55) 15 10 14 11 18 7

PDSCC 5.4 (3/55) 1 2 3 0 1 2

Stage

I 9.1 (5/55) 1 4 3 2 3 2

II 21.8 (12/55) 5 7 11 1 10 2

III 40 (22/55) 13 9 15 7 17 5

IV 29.1 (16/55) 9 7 8 8 10 6

Grade: WDSCC, well differentiated squamous cell carcinoma; MDSCC, moderately differentiated squamous cell carcinoma; PDSCC, poorly

differentiated squamous cell carcinoma; Site: OC, oral cavity; OF, orofacial and LA-larynx; (+) and (–): positive and negative for that aetiology

and lymph node status, respectively.
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corresponding normal DNA. An LOH index of values �1.5

was considered as loss of small allele and values <0.67 was

considered to be loss of larger allele (MacGrogan et al.

1994). The MAs were detected by a shift in the mobility

of one (MA1) or both (MA2) alleles as compared to the

normal DNA (Wistuba et al. 1999b). For calculation of LOH

at a locus, samples showing homozygosity and MA at that locus

were not considered, whereas for calculation of MAs, the sam-

ples showing LOHs only were not considered (Dillon et al.

1997). Those samples showing both LOH and MA at the

same locus was considered for calculating both LOH and MA.

To verify the proper pairing of the samples, additional typing

was done with different RFLP markers (NAT-KpnI, Hb-HinfI,

Hb-HincIII, CypIAI-MspI, ALAD-RsaI) (Dasgupta et al. 2002)

and in all the cases the results were in concordance with the

earlier findings (data not shown).

Detection of HPV types 16 and 18

The presence of HPV in head and neck lesions was detected by

PCR using primers (MY09 and MY011) from the consensus

LI region (D’Costa et al. 1998). The typing of HPV type 16/18

in the LI positive samples was done by PCR using specific

primers from HPV type 16E6 and HPV type 18E7 region

(Balaram et al. 1995). The PCR products were electrophor-

esed in 2% agarose gel and stained with ethidium bromide for

visualization under UV light and photographing. For final

confirmation of the HPV types, the PCR products after gel

electrophoresis were transferred to the nylon membrane for

Southern Hybridization with 32P-labelled HPV type specific

probes (Gillison et al. 2000). As a positive control for HPVs,

the DNA from SiHa (for HPV type 16) and HeLa (for HPV

type 18) cell lines (obtained from American Type Culture

Collection, Manassas, VA, USA) and the HPV type specific

plasmids were used.

Statistical analysis of the clinical data

Correlation of regional loss with progression of the tumours.

For data analysis, we used two approaches: (i) for individual

samples, we determined the frequencies of LOH at individual

chromosomal regions; (ii) to determine whether the deletions

in chr.13q were associated with the progression of the

tumour, we determined frequencies of loss of individual

markers using a fractional allele loss (FAL) index, as defined

below by Wistuba et al. (1999a).

13q FAL index 5 Total number of chr.13q markers with

LOH/Total number of informative chr.13q markers.

To correlate regional loss with progression of the tumour,

we calculated the mean FAL index for each histological cate-

gory. The t-statistics was used for comparison of the mean

FAL index of these histological groups.

Association study between clinicopathological features and
regional loss. We performed chi-square analysis to determine

the association between the tumours’ genetic profile (LOH/

MA) and different clinicopathological features such as

tobacco habits, nodes at pathology, tumour stages, grades

and HPV infection.

Prognostic influence of regional loss. Survival curves were

calculated according to Kaplan–Meier method. Postoperative

overall survival was measured from the date of surgery to the

date of last follow-up or death. The log-rank test was used to

assess the differences in patient survival between cases with

loss and retention of heterozygosity of the genes. Multivariate

analysis of overall survival with different prognostic factors

was performed using Cox’s proportional hazards method

(Cox 1972). A Cox regression analysis was performed to

calculate the risk ratio (RR). Probability value (P-value)

�0.05 was considered statistically significant. All the
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location
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Figure 1 Allele status of the chromosome 13q markers in the primary head and neck squamous cell carcinoma samples. LOH, Loss of

heterozygosity; MA1, Microsatellite size alteration of one allele; MA2, Microsatellite size alteration of both allele; LMA, Loss of one

allele and size alteration of the other allele; RH, Retention of homozygosity; H: Non informative.
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statistical analysis was performed using statistical program

SPSS (SPSS Inc. Chicago, IL, USA).

Results

Molecular abnormalities (LOH/MA) on chr.13q

Deletion mapping of chr.13q by 11 microsatellite markers in

primary HNSCC samples showed microsatellite instability

(LOH/MA) in 85% (47/55) of the tumours in at least one of

the markers indicating importance of chr.13q in the develop-

ment of this tumour (Figures 1 and 2). The preference for

deletions in larger and smaller alleles was seen in 53 and

47% of the affected alleles, respectively (data not shown),

which indicates that the deletion phenomenon was indepen-

dent of the size of the allele as seen in our previous studies

(Dasgupta et al. 2002). The overall allelic loss of chr.13q

gradually increased with progression of the clinical stage and

there was a significant correlation between the mean FAL

index (P < 0.01) and progression of the tumour (Figure 3).

High frequencies of deletions have been detected in four

chromosomal regions, i.e. 13q13.1 (D1: 33–39%), 13q14.2

(D2: 35%), 3q21.2–22.1 (D3: 27–33%) and 13q31.1 (D4:

31%) (Figure 1). High frequencies (11–23%) of MA have

also been seen to overlap with the highly deleted regions

(D1–D4) (Figure 1). The contraction and expansion of alleles

were observed in 51 and 49% of the affected alleles, respec-

tively (data not shown). Overall, molecular abnormalities

(LOH/MA) in the D1 and D3 regions were seen in 59 and

55% samples, respectively (Figure 1). Interestingly, significant

correlation (P-value: 0.042) has been found between deletions

in the D1 and D2 regions.

Five samples (1542, 5184, 5219, 951 and 2785) showed

LOH or MA at all the informative loci, indicating loss of

normal copy of chr.13 in these tumours (Figure 1). Eight

samples (558, 4200, 2073, 5090B, 615, 1640, 4702 and

1552) showed LOH and/or MA in more than two consecutive

markers, particularly around the high LOH regions

(Figure 1). No homozygous deletion was found in these sam-

ples. However, 40% (22/55) of the samples showed rare

biallelic alterations (MA-2 or LOH + MA) in and around

the high LOH regions.

Detection of HPV

Using consensus L1 primers, 73% (40/55) of the HNSCC

samples were found to be positive for HPV infection

(Figure 2). All the HPV positive samples were seen to be

positive for HPV type-16 using both HPV type-16/18 specific

primers. Significant correlation was found between HPV

infection and deletion in the D4 region (P-value: 0.0003)

and MA in the D1 region (P-value: 0.046) (Table 2).
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Figure 2 Representative photographs of the autoradiograph

showing (a) loss of heterozygosity, (b) microsatellite size altera-

tion of one allele, (c) microsatellite size alteration of both allele

and (c) loss of one allele and microsatellite size alteration of other

allele at different marker loci on chr.13q in different head and

neck squamous cell carcinoma samples. T: DNA from tumour

tissue after microdissection, N: corresponding normal tissue or

peripheral blood leucocyte DNA. Arrows (>) indicate loss of the

corresponding allele and asterisk (*) indicates size alteration of

one or both allele.
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Figure 3 Distribution of fractional allele loss index. P � 0.01.
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Association of molecular abnormalities with

clinicopathological variables and patient survival

Among the various clinicopathological parameters tested,

deletions in the D1–D4 regions were significantly correlated

(P-value: 0.00029–0.034) with both pathological grades and

TNM stage of the tumours (Table 2). MAs in the D1 and D4

regions were seen to be significantly associated (P-value:

0.011–0.019) with TNM stage of the tumour, whereas MA

in the D4 region was only found to be associated (P-value:

0.014) with clinical grade of the tumour (Table 2).

The clinical outcome of the HNSCC patients was investi-

gated for a period up to 5 years. Log-rank test uncovered a

statistically significant difference in overall patient survival

between cases with LOH and cases without LOH for all the

deleted regions (P-value: 0.00001–0.05) (Figure 4).

We used the Cox-proportional hazards model to determine

which factors were jointly predictive of overall survival of the

patients. Among the different clinicopathological variables

used in our analysis, lymph node status (RR 5 0.1388,

P 5 0.0159) and deletion in all the four highly deleted

regions (D1: RR 5 0.1705, P 5 0.0053, D2: RR 5 0.155,

P 5 0.0091, D3: RR 5 0.1744, P 5 0.004, D4: RR 5 0.1940,

P 5 0.0021) were significantly predictive of overall survival time

(Table 3).

Discussion

In the present study, we have analysed the allelic alterations

(LOH/MA) in 11 microsatellite loci spanning whole chr.13q

in 55 primary HNSCC samples at different clinical and histo-

logical stages. We found gradual increase in the mean FAL

index (Figure 3) from stage I to more aggressive stage IV

tumours, which is an indication of the accumulative nature

of the deletions occurring in different chr.13q regions during

progression of HNSCC. All the four highly deleted regions

(D1–D4) were associated with higher stages and grades of the

tumour as well as poor patient outcome (Table 2, Figure 4),

which is supportive to the fact, that chr.13q deletion is a later

event in progression of the disease and is an important pro-

gnostic determinant. In addition, according to multivariate

analysis, deletions in the D1–D4 regions along with positive

lymph node were significantly predictive of over all survival

(Table 3). We have not analysed the microsatellite alterations

of chr.13q in dysplastic lesions and CIS of head and neck due
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Figure 4 Kaplan–Meier 5-year survival

probability curves with cumulative sur-

vival of head and neck squamous cell

carcinoma patient by loss of heterozyg-

osity (LOH) status in (a) D1 (BRCA2),

(b) D2 (RB1), (c) D3 (BRCA-X) and (d)

D4 region. Survival time was defined as

the time from surgery to the patient’s

death, known recurrence or the last

time the patient was known to be alive.

The dotted line represents survival

probability without LOH and smooth

line represents with LOH probability.
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to low incidence of such alterations in stage I/II tumours.

However, Califano et al. (1996) showed the association

between chr.13q deletion and the development of carcinoma

in situ (CIS) in head and neck cancer using the microsatellite

markers D13S133 and D13S170 from the chromosomal

13q14.3 and 13q31.1 regions, respectively. In our analysis,

D13S170 marker showed high deletions mainly in the stage

III/IV tumours (Figure 1). This discrepancy might be due to

the difference in sample preparation, methodology used and

ethnicity.

It is evident from Figure 5 that the deletions in the D1 and

D2 regions overlap with the deletions reported previously in

some HNSCC as well as other tumours. Deletions in the D3

and D4 regions have not yet reported earlier in HNSCC, while

deletions in these regions have been reported in breast carci-

noma and ovarian and fallopian tube cancers (Jongsma et al.

2002; Chunder et al. 2004). The significant association

between deletions in the D1 and D2 region indicates that

deletion in one region may impose selective pressure on the

other regions to be deleted or size altered for development of

the disease. The distance between the D1 and D2 is about

17.1 Mb and there are several samples in our study where

either D1 or D2 alterations have been seen. This indicates that

D1 and D2 are not epiphenomena due to large deletion. The

microsatellite markers analysed in the D1 and D2 regions are

intragenic to the putative TSGs BRCA2 and RB1, respectively.

The co-operativity between BRCA2 and RB1 loci in HNSCC

has not yet been reported earlier. In parathyroid carcinoma,

tumours that showed loss of RB1 by allelotyping also showed

loss of BRCA2 (Shattuck et al. 2003). Similar results have also

been reported in prostrate cancer (Cooney et al. 1996; Latil

et al. 1996; Melamed et al. 1997). The overall 59% LOH seen

in HNSCC samples in our study is comparable to that has

been seen in early onset breast tumours of Indian Patients

(Chunder et al. 2004). Also, high frequency of LOH has

been reported in the BRCA2 loci using flanking microsatellite

markers in oesophageal carcinoma, hepatocellular carcinoma

and ovarian/fallopian tube carcinoma (Kuroki et al. 1995; Hu

et al. 2002; Jongsma et al. 2002) (Figure 5). However, Gupta

et al. (1999) suggested that neither BRCA2 nor RB1 were

associated with the development of HNSCC. Kirkpatrick

et al. 1997 had seen infrequent deletion in the microsatellite

markers flanking to the BRCA2 gene in HNSCC. On the other

hand, Maestro et al. (1996) have found overall 65% (28/43)

LOH in the RB1 locus using a VNTR marker in HNSCC, but

they did not found any changes in the expression pattern of

the gene using both immunohistochemical and RT-PCR tech-

niques, suggesting the involvement of any other candidate

Table 3 Multivariate analysis of overall survival of 55 head and

neck squamous cell carcinoma patients with different clinico-

pathological parameters using Cox-proportional hazards model

Overall survival

Variables P-value Hazard ratio

D1 (BRCA2) 0.0053 0.1705

D2 (RB1) 0.0091 0.1556

D3 (BRCAX) 0.0046 0.1744

D4 0.0021 0.1940

Histological grade 0.1829 0.00001

Clinical stage 0.8203 0.00001

Node 0.0159 0.1388

Tobacco 0.3870 0.00001

HPV 0.5311 0.00001
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Figure 5 Illustration showing the

approximate location of highly deleted

regions of chr.13q in head and neck

squamous cell carcinoma and other

human cancers in different studies.
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TSG in this region. Similar conclusion has also been made by

Ogawara et al. (1998) in this tumour. However, no one has

sequenced the RB1 cDNA as well as genomic region of the

gene in HNSCC to see whether the functional RB1 protein has

been produced or not. Thus, the discrepancy of the association

of BRCA2 and RB1 between our study and other Western

studies in HNSCC might be due to the difference in ethnicity

and aetiological factors. However, we have not analysed the

mutation as well as methylation of BRCA2 and RB1 genes to

see if these inactivation mechanisms of TSGs have any role in

the down-regulation of these genes. A candidate TSG known

as DICE1 has been found to be located in chr.13q14.1–

13q14.2 regions, but its association with HNSCC tumours

has not yet been analysed (Li et al. 2003). Ogawara et al.

(1998) also reported a significant correlation between the

LOH in chr.13q14.3 and lymph node metastasis in HNSCC

contrary to that has been seen in our analysis (Table 2). This

discrepancy might be due to the presence of normal cell con-

taminants in the surgical specimens used in the allelotyping

study of Ogawara et al. (1998). Till date no biochemical

correlation between BRCA2 and RB1 has been established,

however, both the proteins could interact in the BRCT

domain (transactivation) of BRCA1 protein associated with

the cell cycle regulation and DNA repair (Welcsh & King

2001). Thus, it suggests that inactivation of BRCA2 and

RB1 genes might develop gross chromosomal abnormalities

in later stages of HNSCC for selective growth advantage of

the tumour and poorer outcome of the patients (Figure 4).

Deletion in the D3 (13q21.2–22.1) region is about 14.1 Mb

wide and encompasses the Common Fragile Sites FRA13B and

FRA13C at 13q21.2 and 13q22.2 regions, respectively, and

also harbours a candidate breast cancer susceptibility locus

BRCAX at 13q21.33 region (Gilles et al. 1996; Kainu et al.

2000; Thorland et al. 2003). In cervical carcinoma, HPV-16

integration site has been detected in the FRA13B and FRA13C

regions (Wentzensen et al. 2004), though we have not seen

any association between the deletion in this region and HPV

infection in HNSCC. It seems that in HNSCC, HPV may not

integrate in this region. Similar to our data, Ogawara et al.

(1998) have seen 31% LOH using the D13S176 marker (used

in our study) at 13q21.2 region in HNSCC. Using the

D13S1308 marker (BRCAX: 13q21.33) comparable fre-

quency of deletion has been reported in early and late onset

breast tumours of Indian patients (Chunder et al. 2004).

Moreover, high frequency (67%) of LOH has been reported

in 13q21 region in ovarian and fallopian tube cancer indicat-

ing the location of a candidate TSG in this region (Jongsma

et al. 2002) (Figure 5). No candidate TSG has yet been iden-

tified in this region. However, a significant association has

been found between deletion in the BRCAX locus with ATM

and TP53 loci in early and late onset breast tumours, respec-

tively, indicating the possible function of the candidate TSG in

the BRCAX locus in cell cycle regulation and DNA repair

pathways (Chunder et al. 2004). The deletion in the D4 region

(13q31.1) is comparatively high (31%) in our study than

other studies using the same microsatellite marker D13S170

(Yoo et al. 1994). However, high LOH (69%) has been

reported in 13q22–31 regions in ovarian and fallopian tube

cancer (Jongsma et al. 2002) (Figure 5), indicating the loca-

tion of candidate TSG in this region. No candidate TSG has

yet been identified in this region. The significant association of

deletions in D3 and D4 region with different clinicopatholo-

gical parameters including poor patient outcome indicates the

presence of candidate TSGs in these regions (Table 2,

Figure 4).

The occurrence of high MA in and around the high LOH

regions of chr.13q seen in our study (Figure 1) is comparable

to that has been seen in our previous allelotyping studies of

other chromosomes in HNSCC (Chakraborty et al. 2003).

Though, the actual significance of MA in the development of

the tumour is not clear, still MA has been suggested to be

important parameters for molecular detection of cancers

(Mao et al. 1994). The presence of comparatively high fre-

quency (40%) of rare biallelic alterations in the highly deleted

region indicate that the LOH/MA in one allele of this region

may impose selective pressure on the other allele of the same

locus for deletion or size alteration. In the later stages of the

tumours (stage III and IV), loss of normal copy of the chr.13

and interstitial alterations suggest that these chromosomal

alterations are needed for progression of the disease. Similar

phenomenon has been reported in HNSCC in the allelotyping

studies of other chromosomes and chr.13 also (Maestro et al.

1996; Dasgupta et al. 2002; Bhattarcharya et al. 2003;

Chakraborty et al. 2003; Tripathi (Bhar) et al. 2003). The

high prevalence of HPV infection seen in our study is compar-

able (74%) to that have been seen by Balaram et al. (1995).

The significance of the association among the HPV infection

and deletion in the D4 region and MA in the D1 region is not

clear, but it seems that HPV might have some role in the

occurrence of genomic instability and tumour progression

(Gillison et al. 1999).

Thus, it can be concluded that the deletions in the D1–D4

regions are needed for the development of later stages of

HNSCC and can be used as prognostic indicators. The loss

of function of known and putative TSGs in these regions may

have cumulative effect in this tumour development. Along

with these deletions, other molecular changes in the chromo-

some such as MA, interstitial alterations and loss of normal

copy of chr.13 may impose selective pressure for growth

advantage of the tumour.
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