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Background & objectives: Deletions in chromosome 8 (chr.8) have been shown to be necessary for the 
development of head and neck squamous cell carcinoma (HNSCC). Attempts have been made in this 
study to detect the minimal deleted region in chr.8 associated with the development of HNSCC in 
Indian patients and to study the association of clinicopathological features with the progression of the 
disease.

M ethods: The deletion mapping of chr.8 was done in samples from 10 primary dysplastic lesions 
and 43 invasive squamous cell carcinomas from the head and neck region of Indian patients to 
detect allelic alterations (deletion or size alteration) using 12 highly polymorphic microsatellite 
m arkers. The association o f the highly deleted region was correlated with the tumour node 
m etastasis (TNM ) stages, nodal involvement, tobacco habit and human papilloma virus (HPV) 
infection of the samples.

Results: High frequency (49%) of loss of heterozygosity (LOH) was seen within 13.12 megabase (Mb) 
region of chromosomal 8p21.3-23 region in the HNSCC samples, whereas the dysplastic samples did 
not show any allelic alterations in this region. The highest frequency (17%) of microsatellite size 
alterations (MA) was observed in the chr.8p22 region. The loss of short arm or normal copy of chr.8 and 
rare bi-allelic alterations were seen in the stage II-IV tumours (939,5184,2772,1319 and 598) irrespective 
of their primary sites. The highly deleted region did not show any significant association with any of 
the clinical parameters. However, HPV infection was significantly associated (P < 0.05) with the 
differentiation grades and overall allelic alterations (LOH/MA) o f the samples.

Interpretation & conclusion: Our data indicate that the 13.12 Mb deleted region in the chromosomal 
8p21.3-23 region could harbour candidate tumour suppressor gene(s) (TSGs) associated with the 
progression and invasion of HNSCC tumours in Indian patients.
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Head and neck squamous cell carcinom a (HNSCC) cases being diagnosed in 20001. It accounts for 30-40 
is a common cancer world-wide with around 616,000 per cent o f  all cancer types in India2. Epidemiological
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studies have linked tobacco, betelnut leaf quid, alcohol, 
some environmental factors and infection with oncogenic 
types o f HPV to the development o f HNSCC2. Among 
HPVs, the high risk HPV types 16 and 18 are most 
prevalent in the HNSCC tumour2.

The karyotypes o f  the HNSCC tumours are complex 
often near triploid and are composed o f multiple numerical 
and structural abnorm alities o f the chrom osom es3. 
Cytogenetic studies have identified deletions in several 
chromosomal arms e.g., 3p, 4p, 8p21-pter, 9pl3-p23,
18q22-qter etc., and also centromeric breakage in several 
chromosomes necessary for HNSCC development4.

A llelotyping studies (using microsatellite markers) 
o f HNSCC have identified >25 per cent LOH in several 
chromosomal regions e.g., 3p, 4q, 6p, 8p, 9p, 1 lq  etc.5'6. 
Among these regions, the deletions in 4q, 6p, 8p/q are 
proposed to be associated with the developm ent of 
invasive HNSCC tum ours5. The deletion mapping o f 
HNSCC tu m o u rs  by d iffe ren t investigato rs have 
identified several regions in chr.8p e.g., 8p23, 8p22, 
8p21 and 8p 12, which might harbour candidate TSGs7. 
But there is ambiguity in the localization of the minimum 
common deleted region among the different studies8-9. 
Also there is uncertainty about the tim ing o f these 
deletions during the progression o f the tum our710. El- 
Naggar et a l]0 have shown that deletions in 8p21 and 
8p22 regions were associated with early tumourigenesis 
o f  oral and laryngeal squam ous cell carcinom as, 
whereas according to Califano et aP deletions in the 
8p22 and 8 q21.1 -21.2 regions might be necessary for 
the developm ent o f  invasive HNSCC tumours. Besides 
LOH, MA is detected in different cancers, and it may 
represent a form o f  genom ic instability". In HNSCC 
tumours, the occurrence o f  MAs in the Indian patient 
population has been shown to be high compared to the 
W estern p a tien t p o p u la tio n '2. R ecently , we have 
detected high frequencies (16-28% ) o f M A in and 
around the tw o high LOH regions o f chr.3 in primary 
HNSCC, w hich indicate the importance o f  M A in the 
developm ent o f  this tum our13.

Thus to find out the importance o f chr.8 alterations in 
the development o f  HNSCC, attempts have been made 
to map the highly deleted regions on chr.8 in head and 
neck lesions o f  Indian patients and to study the association 
o f some clinicopathological features with the identified 
region(s).

Material & Methods

Sample collection and clin ical data: Freshly operated 
tum our specim ens (n=53) from  the head and neck 
regions o f 52 patients were collected along with normal 
tissue or peripheral blood leukocytes (PB L ) from 
patients admitted to the C hittaran jan N ational Cancer 
Institute, Kolkata and Cancer C enter & Welfare Home, 
Kolkata during 1995 to 2000. The secondary recurrent 
tum our (B) o f one patient (5090) on the tooth gum was 
collected six months after collection o f  the primary 
tum our (A) on the inner side o f the cheek o f the same 
pa tien t. All the sam ples w ere  co llec ted  p rio r to 
treatm ent o f the patients (except tum our 5090B) and 
after obtaining prior consent from the patients. The 
samples were frozen im m ediately after collection and 
stored at -80°C until use. The study had clearance from 
the hospital’s ethics committee.

The detailed clinical features o f the patients was 
recorded (Table). To study the association o f the allelic 
alterations o f chr.8 with the clinicopathological features, 
20 samples from stage I + II HNSCC and 23 samples 
from stage III + IV HNSCC were collected. These 
included samples from 31 lesions o f the oral cavity 
(including 10 dysplastic lesions), 13 tum ours from  the 
larynx and 9 tumours from the orofacial region. The 
tum ours w ere graded and staged accord ing  to  the 
Tumour Node Metastasis (TNM) classification o f Union 
Internationale Contre le Cancer (U IC C )14. The patients 
were considered as tobacco habituated if  they smoked 
at least 10-15 cigarettes/bidis or chewed the equivalent 
am ount o f chewable tobacco per day for at least 10 
years.

Microdissection and DNA isolation : The normal cells 
present as contaminant in the specimens were removed 
by microdissection procedure as described by Nawroz 
et al6. The specimens were m icrodissected to 10-20^m 
serial sections using a cryosta t (L eica CM  1800, 
Germany). The representative sections o f 5(im thickness 
were taken from different regions o f the sam ples and 
were stained with haematoxyline and eosin for diagnosis 
as well as marking o f the dysplastic epithelium or tumour 
rich regions. The normal cells were removed from  the 
marked regions o f the sections by the microdissection 
procedure. The sam ples con ta in ing  > 60 per cent 
dysplastic epithelium/tumour cells were taken for DNA 
extraction13.



Table. Clinicopathological features and HPV status o f patients with head and neck lesions

Clinicopathological
parameters

Patient
no.

Median 
age (yr)

Mean age ± 
SD (yr)

HPV type 16/18 
positivity (%)

Primary site :

Oral cavity 31 47 49.3 ± 13.7 15/30*  (50)
Larnyx 13 53 59.4 ± 11.4 7 /1 3  (54)
Orofacial 9 49 48.6 ± 11.6 6 / 9  (67)

Premalignant lesion :

Dysplasia 10 51 52.5 ± 11.6 0 /1 0 ( 0 )

TNM stage :

Stage I 3 57 56.7 ± 10.4 1 12* (50)
Stage II 17 44 50.1 ± 15.6 8 /1 7 (4 7 )

Stage III 15 53 53.1 ± 11 .7 1 1 /15 (73 )
Stage IV 8 47 47.1 ± 17.4 8 /8 (1 0 0 )

Gender :

Male 44 51 50.5 ± 11.5 25 / 43* (59)

Female 8 49 57.2 ± 20 .7 2 / 8 (25)

Tumour
differentiation * * :

Well 26 49 47.7 ±  11.7 13 / 25* (52)

Moderate 12 44 46.6 ± 15.9 11 /1 2 (9 2 )

Poor 3 73 72.5 ± 3 .5 3 /3 (1 0 0 )

Lymph node status :

Positive 19 45 47.9 ± 10.5 11/18* (61)

Negative 34 64 56.9 ± 15.3 1 7 /34(50)

Tobacco h a b it :

Tobacco + 36 50 52.4 ± 10.7 2 0 /3 6 (5 6 )

Tobacco - 16 57 46.4 ± 17.3 8 /1 5 *  (53)

* HPV status o f one sample (4456) at oral cavity, Stage I, male gender, well differentiated tumour differentiation, lymph node status positive 
and tobacco habit positive had not been determined.

** excluding two verucous carcinoma samples (4456 and 4119)

TNM. tumour node metastasis

DNA was extracted from the microdissected tissue 
sections and their corresponding normal tissue or PBL by 
proteinase-K (Sigma, USA) digestion followed by phenol: 
chloroform extraction15. When the adjoining normal tissue 
of the lesion was contaminated with infiltrating tumour 
cells, then PBL was taken for normal DNA extraction.

Microsatellite markers: To evaluate LOHs and MAs, 
the following 12 highly polymorphic microsatellite markers

w ere used, from chr.8: D 8S277 (forw ard prim er -  
G A T T T G T C C T C A T G C A G T G T , rev erse  p rim er- 
A C A T G T T A T G T T T G A G A G G T C T G ); D 8S 265  
(forw ard prim er - ACCTCTTTCCAG ATAAGCCC, 
reverse prim er- C C A A TG G T TT C G G T T A C T G T ); 
D 8S261 (fo rw a rd  p rim e r-
T G C C A C T G T C T T G A A A A T C C , reverse p rim er- 
T A T G G C C C A G C A A T G T G T A T ); LPL (fo rw a rd  
primer- CAGGTGATGTCCCAGAGG reverse primer:



CG A A C A TG A A TTA G A A A TC C A G TG ); D 8S137 
(forward primer- GCTAATCAGGGAATCACCCAA 
reverse primer: AAATACCGAGACTCACACTATA); 
D 8S283 (fo rw a rd  p rim er-
A T T C A T G T C T A G G C C A T T G C  rev e rse  p rim er: 
A G A T A C A G A T G T A G A T C T C T C C G ); D 8S87 
(forward primer- GGGTTGGTTGTAAATTAAAAC, 
reverse prim er- TGTCAAA TACTTAAGCACAG ); 
D8S285 (fo rw a rd  p rim er-
G C A T C A C A C A G A A T C T T T G , rev erse  p rim er- 
ATGG GTTTA TG G CCTTTA C); D8S260 (forw ard  
prim er- A G G C TTG CC A G A TA A G G TTG , reverse 
prim er- G C T G A A G G C TG TTC TA G G A ); D 8S257 
(forw ard p rim er- TT G G G N TC A G TG T TA A A G C , 
reverse prim er- A TCCTA ACTCCA CA G ACCCC); 
D 8S557 (fo rw ard  p rim er-
C A G G G T A C A G A C A T G C T T G , rev e rse  p rim er- 
CCTGGGGTCCTAGAGATTT) and D8S256 (forward 
prim er- G TTC A A G G G C TC A G G G T T C T , reverse  
primer- CTTCCACCTTTAGCCAAGGA).

The in fo rm atio n  and prim er seq u en ce  o f  the  
m ic ro sa te llite  m ark e rs  w ere o b ta in ed  from  
www.ncbi.nlmjiih.gov. All the markers showed at least 
60 per cent informativeness in our samples (data not 
shown).

Microsatellite analysis: The PCR was carried out in a 
20 (il reaction volum e containing 67m M  Tris-HCI 
(pH 8.7), 16 .6m M (N H 4),S 04, 1-2 m M M gC l,, 0.01 
per cent Tween-20 (Sigma, USA), 4 pmol o f each primer,
0.2 n iM o f each dNTPs, 50-100ng o f template DNA 
and 0.5 units o f  Taq-DNA polymerase (Gibco-BRL, 
USA) as described by Nawroz et al6 and Dasgupta et 
a P .  One o f the paired primers in the reaction mixture 
was end labeled with [y32p] ATP (specific activity 
3000ci/mmol, Amersham, UK) using T4-polynucleotide 
kinase (Gibco-BRL, USA). The PCR conditions were 
95°C for 5 min, next 30 cycles at 95° C for 1 min, 
annealing at appropriate tem perature (50-60°C) for 
1 min and extension at 72°C for 2 min followed by final 
extension at 72°C for 7 min.

Then 1 (j.1 o f  PCR product was mixed with 4^1 o f  stop 
solution containing 98 per cent formamide (Gibco-BRL, 
USA), lOmM EDTA, 0.05 per cent bromophenol blue 
and 0.05 per cent xylene cyanol, and the mixture was 
heated at 95°C for 5 min and chilled on ice. T h e3 |ilo fth e  
mixture was then loaded on 7 per cent polyacrylamide gel

containing 8M urea for electrophoresis at 50W for 2-5 h. 
After electrophoresis the gels were exposed to X-ray film 
(Kodak, France) and kept at -80°C for 4-36 h.

This m icrosatellite analysis procedure used for 
allelotyping could detect LOH and MA in the presence 
o f  50 per cen t and 10-30 p e r cen t tum our DNA 
respectively13.

Interpretation o f  L O H  and MA: The LOH and MA 
were interpreted in our samples by densitometric scanning 
(Shimidazu, CS-9000, Japan) o f the autoradiographs16. 
The allelic loss was recorded if  there was a complete 
absence o f one allele or if the relative band intensity of 
one allele was reduced at least 50 per cent in the tumour 
in co m p ariso n  to  the  h o m o lo g o u s  a lle le  in the  
corresponding normal DNA sample. An LOH index 
> 1.5 (loss o f the smaller allele) or <0.67 (loss o f  the 
larger allele) corresponded to  at least 50 per cent 
reduction in relative band in tensities16. The MAs were 
detected by a shift in the mobility o f  one or both alleles 
in comparison to the same alleles in the corresponding 
normal D N A 17. For calculation o f  LOH at a locus, 
samples showing homozygosity and MA at that locus 
were not considered, whereas for calculation o f MAs 
the samples showing LOHs only were not considered18. 
A sample showing loss o f one allele and size alteration 
o f the other allele at the same locus was considered for 
calculating both LOH and MA.

The samples showing LOH and MA were confirmed 
by a second independent am plification. To verily the 
proper pairing o f the samples, additional typing was done 
with different RFLP markers (NAT-Kpnl, Hb-Hinfl, Hb- 
HincIII, CYPIAI-MspI, A LA D -Rsal) as reported by 
D asgupta et a lu . In all cases the resu lts  w ere  in 
concordance with the earlier findings (data not shown).

Detection o f  H P V  types 16 and  18: The presence of 
HPV in the head and neck lesions was detected by PCR 
using primers (MY09 and M Y 011) from the consensus 
LI region2. The typing o f HPV type 16/18 in the LI 
positive samples was done by PCR using specific primers 
from the HPV type 16 E6 and HPV type 18 E7 reg ion19. 
The PCR products were electrophoresed in 2 per cent 
agarose gel and stained with ethidium  brom ide for 
visualization under UV-light and photographing. For final 
confirmation o f the HPV types, the PCR products after 
gel e lec trophoresis w ere tran sfe rred  to the ny lon

http://www.ncbi.nlmjiih.gov


membrance for Southern hybridization with 32P-labelled 
HPV type specific  probes20. As a positive control for 
HP Vs, the D N A s from SiHa (for HPV type 16) and 
HeLa (fo r H P V  type 18) cell lines (obtained from 
American Type Culture Collection, Manassas, VA, USA) 
and the H PV  type specific plasmids were used.

Statistical analysis o f  the clinical data: To determine 
the association between the highly deleted region and 
different clin icopathological features (tobacco habit, 
nodes at pathology, tumour stages and HPV infection) 
of the tum ours the Chi square analysis was performed. 
P ro b ab ility  v a lu e s  o f  P < 0 .05  w as co n sid ered  as 
statistically significant.
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Results

A nalysis o f  a l le l ic  a ltera tio n s  (LO H /M A ) in the 
HNSCC sam ples:  Thirty four (79%) o f  the 43 HNSCC 
tumours, show ed LOH and/or MA on chr.8p for at least 
one marker (F igs 1,2). However, only 10 samples showed 
LOH and /or M A  in both arms o f chr8 for at least one 
marker. T his indicated that the LOH and/or MA in chr.8p 
were necessary  for the development o f  HNSCC. The 
preference fo r deletions in larger and smaller alleles was 
seen in 53 and  47 per cent o f  the affected  alleles 
respectively (data  not shown) which indicated that the 
deletion phenom enon was independent o f  the size o f  the 
allele. O verall highest frequencies (27-33%) o f LOHs 
were observed within 13.12 Mb o f chromosomal 8p21.3- 
23 region (D 8S277-LPL) (Figs 1,3). In case o f MA, the 
expansion and contraction o f alleles were observed in 
41 per cen t and  59 per cent o f  the affected alleles 
respectively (data not shown). Overall highest frequency 
(17%) o f  M A  was seen in the D8S261 locus (Fig. 3). 
The locations o f  the high LOHs and MAs were the same 
among the different anatomical sites (orofacial, oral cavity 
and larynx), though the frequency o f alterations o f the 
LOHs and M A s varied differentially (Fig. 1).

The tum our 5184 showed either homozygosity or 
allelic alterations (LOH/M A) in all the markers studied, 
whereas the tum our D 102 showed similar changes only 
in the chr.8p m arkers (Fig. 2). This m ight be due to the 
loss of either wi Id type chr.8 or short arm o f chr.8 in the 
tumours 5184 and D 102 respectively. In the analysis of 
primary (A) and secondary (B) tum our o f the patient 
5090, it was seen that there was a common allelic deletion

Fig. 1. Representative photograph showing LOH and MA at 
different marker loci on chr.8 in different samples of head and neck 
tumours. T: DNA of the primary tumour cells after microdissection;

DNA o f the secondary tumour cells after microdissection; N: 
corresponding normal tissue or PBL. A: samples showing LOH ; 
B: samples showing MA o f one allele ; C : samples showing MA of 
2 alleles ; D: samples showing bi-allelic alterations (LOH + MA). 
> Indicates loss o f the corresponding allele; * indicates size alteration 
o f one or both alleles. For the sample no. 5090, th eT N  pair is from 
the primary tumour (A) and the T (N pair is from the secondary 
tum our (B).

o f the marker D8S277 (Figs 1 and 2) indicating their 
common clonal origin. However the differences in allelic 
alterations in the markers D8S265, D8S261 and D8S257 
between the primary (A) and secondary (B) sites o f  the 
tumour indicated that there might be a subclonal evolution 
in the secondary site due to field cancerization.

In this study 5 tumours (939, 5184, 2772, 1319 and 
598) showed either loss o f one allele and MA o f another 
(LOH+M A) or MA o f both alleles (MA-2) particularly 
in the highly deleted regions (Fig. 2).

A n a ly s is  o f  a lle lic  a lte ra tio n s  (LO H /M A) in the  
dysplastic head and neck lesions'. Ten samples from 
dysplastic lesions from the head and neck region were 
analysed usingthe 4 markers (D8S277, D8S265, D8S261 
and LPL). But no cases o f  LOH or MA were detected 
by these markers (data not shown), indicating that the 
deletion in the chr 8p21.3-23 region was not a prerequisite 
for the development o f dysplastic lesions o f the head 
and neck.
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Fig. 2. Allele status of the chr.8 markers in the HNSCC samples and their clinicopathological parameters. 

I  LOH, □  M A -1, H  M A -2.1 ]  LOH+MA, [ U  RH, Q  NI, Q  ND
Tumours from different sites are grouped under I: Orofacial, II : Larynx and III : Oral cavity. LOH : Loss o f heterozygosity; MA-1: 
Microsatellite size alteration of one allele, MA-2: Microsatellite size alterations of both alleles, LOH+MA: Loss o f one allele and size alteration 
ofthe other allele; RH, retention of heterozygosity; NI, noninformative; nd, not done; OC, oral cavity; OF, orofacial; LA. larynx; WDSCC, well 
differentiated squamous cell carcinoma; MDSCC, moderately differentiated squamous cell carcinoma; PDSCC, poorly differentiated squamous 
cell carcinoma; A, HPV absent; 16, HPV type 16 present; 18, HPV type 18 present. D8S277 is 6.6 Mb from chr.8p telomere and the physical 
distance among the markers is shown in the ‘Mb column’. D, highly deleted region.

Microsatellite markers

Fig. 3. Histogram representing the overall percentage of LOH and 
MA at different chr.8 marker loci in the HNSCC samples analyzed.

H P V  type 16/18 in fec tio n  in the h ea d  a n d  neck 
lesions'. HPV positivity was seen in 53 per cent (28/52) 
samples (Table). Among the HPV positive sam ples, 96 
per cent (27/28) o f these were found to be positive for 
HPV type 16 and the other sample was HPV type 18 
positive (Fig. 2). HPV infection was absent in the 
dysplastic lesions but prevalent in different HNSCC 
tumours irrespective o f primary sites, gender, lymph node 
involvement and tobacco habit (Table). HPV infection 
had no significant association with the clinicopathological 
parameters except differentiation grades o f the tumour 
(P  <0.05) HPV infection was higher in males (P  <  0.05). 
No significant association was found betw een HPV 
positivity and the highly deleted chr. 8p21.3-23 region in 
the 3 groups of tumours (orofacial, larynx and oral cavity). 
Interestingly, a significant association was also observed



between H PV  infection and the number o f alleles in chr.8 
showing L O H  and/or MA (P  < 0.05).

C lin ic o p a th o lo g ic a l a sso c ia tio n  w ith  the  h ig h ly  
deleted reg ion :  N o sign ificant c lin icopatho log ical 
association was found between the highly deleted region 
in chr.8p21.3-23 with different parameters like tobacco 
habits, H PV status, nodes at pathology and tumour stages 
(stage I + II vs. stage III + IV) and site o f  the lesion.

Discussion

In the p resen t study, we have m apped the allelic 
alterations (L O H  and M A) on chr.8 to  locate the 
candidate T SG s loci associated with the development o f 
HNSCC in Indian patients. The chromosomal 8p21.3- 
23 region w as found to be highly deleted only in the 
HNSCC sam ples with no allelic alterations in this region 
in the dysp lastic  head and neck lesions, indicating the 
importance o f  this region in the development o f HNSCC 
tum ours. S im ila r  re su lts  have been  o b serv ed  in 
carcinomas o f  the head and neck, prostate, lung, breast 
etc., in W estern patients81617,21. However, we did not 
find high LO H  in the chromosomal 8p21 (D8S137) and 
8pl2 (D 8S87 and D8S283) regions though others have 
detected h ig h  LO H s in these reg io n s in H N SC C  
tumours710. This m ight be due to the differences in 
etio logy , e th n ic i ty ,  sam ple  p re p a ra tio n  and  the  
methodologies used.

The m icrocell hybrid experiments by Tanaka et al22 
have shown that chromosomal 8pl2-pter could suppress 
the tum ourigenecity and invasiveness o f colon carcinoma 
cells, w hereas Gustafson et a P  showed that 8p22-23 
could suppress only the tum ourigenecity o f different 
tumours. It can be concluded that the chromosomal 
8p21.3-23 reg ion  could harbour at least one TSG 
responsible for the development o f these tumours. The 
deletion m apping o f  chr.8 by Ishwad et aP and Sunwoo 
et aP in H N SC C  tum ours detected an overlapping high 
deleted region in chr.8p23, 2.88 M b telom eric to the 
D8S277 m arker used in our study. Similarly, Wistuba 
et al17 reported  high LOHs in D8S277 locus in lung 
carcinoma. C om parable to our results using the marker 
D8S261, C alifano et al5 detected highest LOHs (40%) 
in invasive HNSCC samples, but unlike us they also 
detected 13 per cent LOHs in the hyperplasia/dysplasia 
lesions. E l -N aggar et a li0 reported a high frequency o f

deletion at the locus LPL (48%) though we only found 
29 per cent LOHs in this locus. Several candidate TSGs 
associated with the development o f different cancers
i.e., liver, ovary, prostate, colon, bladder, breast etc24'30 
have been localized in the chr.8p21.3-23 region. Among 
them Pin X l 24 (0.64 Mb telomeric to D8S265), GATA425 
(0.26 Mb centromeric to D8S265), DLC126 (1.26 Mb 
telom eric to D8S265), N 3327 (2.5 Mb telom eric to 
D8S261), PRLTS28 (0.5 Mb telom eric to D8S261), 
PCM 129 and FEZ130 (0.28 Mb telomeric to LPL) are 
quite important. However the associations of these TSGs 
have not yet been tested  w ith the developm ent o f 
HNSCC. The minimal deleted region seen in our analysis 
is about 13.12 Mb region in chr.8p21.3-23, thus more 
markers from this region should be studied to narrow 
down the candidate TSG loci.

The significant association o f HPV infection with 
TN M  stages and histopathological grades, and the 
absence o f  HPV infection in the dysplastic lesions 
studied indicated that HPV might be associated with the 
progression o f some HNSCC tumours. In the Indian 
context, similar to our results, D ’Costa et aP detected 
15 per cent HPV type 16 positivity but not HPV type 18 
in their samples, though Balaram et aP9 found a more or 
less equal frequency o f HPV types 16 and 18 in their 
samples (74%). The significantly high allelic alterations 
(LOH/M A) in the HPV positive samples compared to 
the HPV negative samples indicated that HPV infection 
may interfere in the differentiation pathway o f the basal 
epithelial cells leading to longer survivability of these cells 
mainly due to interaction o f viral E6 and E7 proteins. As 
a resu lt there is abrogation  o f  cell cycle con tro l, 
chromosomal alterations, telomerase in activation and 
cell immortalization31.

The presence o f a comparatively high frequency o f 
rare biallelic alterations in the highly deleted region 
indicated that the LOH or MA in one allele o f this region 
may impose selective pressure on the other allele o f  the 
same locus for deletion or size alteration3'4,32. The losses 
o f wild type chr.8 as well as its interstitial alterations 
seen in two tumours may be due to non-disjunction with 
or without reduplication3,4,32. The differences in allelic 
alterations in some o f the markers in the tumours 5090A 
and 5090B might be due to the subclonal evolution o f a 
particular clone in the secondary site (5090B) compared 
to the primary site (5090A) though they had originated
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from the same clone as evidenced by the change o f same 
allele o f the marker D8S277. Similar type ofphenomenon 
has been seen in the analysis o f CDKN2A gene in oral 
epithelial dysplasias and carcinomas33.

Thus, it can be concluded that the deletion in 
chr.8p21 .3-23 reg ion  may be associated  w ith the 
development o f  invasive HNSCC. The occurrence o f 
MAs and bi-allelic alterations, loss o f normal copy of 
chr.8 and HPV infection might have some role in the 
development o f HNSCC tumours. The highly deleted 
region could harbour candidate TSG(s) associated with 
the progression o f  the invasive HNSCC tumour.
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