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Abstract:

Motivation: DNA methylation plays an important role in tumorigenesis by epigenetic
modification and silencing critical promoter hypermethylated genes. The global
hypomethylation is primarily due to loss of methylation in repetitive elements and other
non-transcribed regions of the genome. This genome-wide hypomethylation potentially
leads to loss of imprinting, chromosomal instability, cellular hyperproliferation, and
activation of oncogenes.

Problem: Cervical cancer is the second most common malignancy among women
worldwide. The multistep processes are associated with deregulation of tumor
suppressor p53 and Rb by oncogenic E6 and E7, respectively are well known factors
for cervical carcinogenesis. Moreover, the loss of expression in MHC class | related to
antigen processing machinery defect is the crucial event for cancer evasion from host
immune response but the exact mechanism is still unclear. According to our previous
research, especially in host immune responsive genes of antigen processing,
transporter associated with antigen processing (TAP) is associated with Tapasin TAP
binding protein (TAPBP) down-regulation. We hypothesized whether aberrant DNA
methylation is a key factor for down regulation of Tapasin as well as crucial factors for

clinical outcome of progression.



Objective: To analyze DNA methylation status at promoter of antigen processing
Tapasin during cervical cancer development from pre-invasive lesions through invasive
cervical carcinomas and its association with clinical outcome of progression.

Strategy: The methylated and unmethylated primers used for PCR based methylation
assay will be designed by methPrimer database. After bisulfite modification, Screening
using MS-PCR and quantitative methylation—specific PCR (QMSP) of the Tapasin
promoter was performed by methylation-sensitive high-resolution melting curve analysis
(MS-HRM). Embedded paraffin samples were examined for protein expression of MHC
class I; heavy chain and beta-2-microglobulin (Bzm), and transporter associated with
antigen processing (TAP) binding protein--tapasin using immunohistochemical EnVision
system staining. High risk (HR) HPV16 genotype was identified by EG6/E7 nested
multiplex polymerase chain reaction (PCR). The HPV16 physical state was determined
using quantitative PCR via TagMan probe assay, indicating for HPV16 E2 and E6 ratio
interpretation. Association study of MHC class | and Tapasin promoter
hypermethylation mechanism as well as clinical outcome of progression were
investigated relevance to HR-HPV crucial factors.

Significance: Our findings characterized expression patterns of MHC class I-- heavy

chain and Bzm as a membranous and cytoplasmic pattern according to its localization
on cell surface or cytoplasm, respectively. Our results showed downregulation of MHC
class | as the early event in development from preinvasive to invasive CXCA. The MHC
class | downregulation referring to partial and total loss of expression were earlier
observed at high-grade preinvasive lesions and invasive CXCA as well as clinical
outcome of progression, respectively. Our investigation showed association between
overall MHC class | downregulation and Tapasin impairement. The defect was initially
accumulated from preinvasive lesion regarding to loss Tapasin expression significantly.
Study of tapasin methylation status, our MS-PCR results showed percentage of tapasin
promoter hypermethylation at 19.04% (8/42 cases) and 54.34% (25/46 cases) of pre-
invasive and invasive cervical cancer, respectively. For evaluation by MS-HRM, our
findings showed increase percentage of tapasin promoter hypermethylation at 19.04%
(8/42 cases) and 54.34% (25/46 cases) of pre-invasive and invasive cervical cancer,
respectively. Interestingly, the combination study between MHC class | and Tapasin
downregulation mechanism and HPV16 physical status were discovered. We found that
MHC class | loss of expression associated with Tapasin promoter hypermethylation

value for integrated HPV16 occurrence as well as progression result during cervical



cancer development, significantly. Our results strongly recommend that MHC class |
downregulation associated with Tapasin promoter hypermethylation. The combination
of HPV16 physical status and MHC class | with Tapasin expression should be used for
prognostic markers to predict clinical outcome of progression during cervical
carcinogenesis. We proposed that host immune responses according to downregulation
of MHC class | associated with Tapasin promoter hypermethylation related to clinical
outcome of progression. The epigenetic study and their relevance to downregulation of
MHC class | with other antigen processing machinery mechanisms especially how to be

results of progression should be further investigated.
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