Abstract

This study has explored molecular biology of nasopharyngeal carcinoma (NPC) and
head & neck squamous cell carcinoma (HNSCC) developments. We succeeded in studying
three major topics, genetic alterations in Epstein-Barr viral (EBV) associated NPC, EBV
DNA in serum of patients with NPC, and telomerase activity in oral leukoplakia and
HNSCC.

Genetic Alterations in EBV Associated NPC

Nasopharyngeal carcinoma is a subset of HNSCC with unique endemic distribution
and aetiological co-factors. EBV has been revealed to be an important aetiological factor for
most nasopharyngeal carcinomas. Nevertheless, additional genetic alterations may be
involved in their development and progression. The aim of this study was to determine the
likely chromosomal locations of tumour-suppressor genes related to EBV associated NPC.
Fifty-six microsatellite polymorphic markers located on every autosomal arm were used to
estimate the incidence of loss of heterozygosity (LOH) in 27 EBV associated NPC. High
frequencies of allelic loss were observed on chromosome 3p (75.0%) and 9p (87.0%).
Chromosome 9q, 11q, 13q and 14q displayed loss in over 50%, while chromosome 3q, 6p,
16q, 19q and 22q exhibited loss in 35-50%. Furthermore, several other chromosomal arms
demonstrated allelic loss in 20-35%. Additionally, 1 of the 27 cases showed microsatellite
instability at multiple loci. These finding provide evidence of multiple genetic alterations
during cancer development and clues for further studies of tumor-suppressor genes in EBV
associated NPC.

Since the incidence of LOH in NPC to amount to a frequency of loss on chromosome
3,9, 11g, 13q and 14q exceeding 50%, there must be crucial tumor suppressor genes for NPC
development located on these chromosomes. Detail mapping on these chromosomes would
reveal these valuable informations. Previous studies and our data reveal three, one and three
tumor supressor gene loci on chromsome 3, 9,and 1lg respectively. Additional LOH
mapping study was performed on chromosome 14q to define its minimal deletion regions.
Forty tumors were selected for PCR-based deletion mapping using 16 microsatellite
polymorphic markers spanning the long arm of this chromosome. LOH for at least one
marker was observed in 29 (72.5%) tumors. Twenty two of these tumors displayed partial
loss and provided an informative basis for detailed deletion mapping. Three minimal regions
of loss were delineated. The first region was defined by markers D145278 and D14S288 and
the second was between D14S51 and telomere. These data confirmed two potential tumor
suppressor gene loci at 14q12-13 and 14q32, respectively. Interestingly, the third region of
loss was located on the T-cell receptor delta chain locus. This may reflect another tumor
suppressor gene locus or may be a consequence of a specific genomic rearrangement of this
region. In addition, these allelic losses occurred with high frequency in all tumor grades and
stages and in all histological subtypes. These findings suggested that the genetic alteration of
chromosome 14 is common and crucial during NPC development.

EBV DNA in Serum of Patients with NPC

This study evaluated EBV DNA in sera of 46 patients with NPC and 84 healthy
individuals who previously been infected with EBV. Thirteen out of 46 NPC samples were
positive for EBV DNA in their sera while all 84 normal controls were negative. In addition,
EBV typing between primary tumors and sera showed identical results suggesting that serum
EBV DNA represented tumor DNA. To evaluate the importance of the serum NPC DNA,
clinical data and tumor phenotypes including age, sex, WHO type, EBV type, stage, tumor
invasion, metastasis and apoptosis were correlated with serum EBV DNA and only apoptosis
was found statistically significant. In conclusion, EBY DNA was detectable in the serum of
some patients with NPC and represented tumor DNA. In addition, this finding was associated
with tumor cell death and wight have clinical implications in the future.



Telomerase Activity in Oral Leukoplakia and HNSCC.

The expression of telomerase, a ribonucleoprotein complex, IS necessary to
overcome cellular senescence, and it is associated with immortal cells and cancer. However,
its role in precancerous lesions such as oral leukoplakias is less known. The purpose of this
study is to investigate the presence of telomerase activity in oral leukoplakia and the
relationship between the enzyme and multistep tumorigenesis. Telomerase activity was
detectable in 14 of 16 HNSCCs and 10 of 26 oral leukoplakia tissues. We also showed that
the cxpression of telomerase in the premalignant lesions was associated with phenotypic
progression, the degree of dysplasia. These results indicate that telomerase is activated
frequently during the late stage oral premalignancy and may play a crucial role in head and
neck squamous cell carcinogenesis.

Note:

Genetic alterations in Epstein-Barr viral associated NPC is described in chapter 1 and 2.
EBV DNA in serum of patients with NPC is described in chapter 3.

Telomerase activity in oral leukoplakia and HNSCC is described in chapter 4.
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