(DNA)

(premalignant cell) (malignant cell) b 21
(oncogenes)

proto-oncogene
Tumor suppressor genes

(chromosome
translocation) !

9 2 Philadelphia chromosome BCR ABL

chronic
myelogenous leukemia (CML)



Genetic

Change

10

o Defects in terminal differentiation
o Defects in growth control
* Resistance to cytotoxicity

| .
Selective clonal Genetic

expansion change

000022 2R
N /

NORMAL
CELL

INITIATED PRENEOPLASTIC MALIGNANT

CELL LESION TUMOR

21

cycle)

synthetic phase)
G2 (pre-mitotic phase)

Gl

® Activation of proto-oncogenes

® |pactivation of tumor - supressor genes

B3

(cell
4 GL (pre-synthetic phase)
(DMA

M (mitotic phase)!



cyclin cyclin dependent kinase (CDK)
E2F
Gl CDK
CDK 6 CDK1 CDK2 CDK3 CDK4 CDK5 CDK6 cyclin
9 cylin-A cylin-B cylin-C cylin-DI cylin-D2 cylin-D3 cylin-E cylin-F
eylin-G
Gl cyclin C
CDKX ( CDKX  CDK ) R (restriction point R
point ) growth factors
R cyclin-DI cyclin-D2 cydin-D3 CDK2 CDK4 CDK5
proliferating-cell nuctear antigen (PCNA) DNA polymerase
DNA replication cyclin E CDK2
Gl eyclin E CDK2
phosphorylation Rb Rb 107
130 transcription factors  E2F
GL
cyclin-E cyclin-E CDK2 E2F
G2 cyclin-B CDC2
G2 M cyclin-B
M M cyclin A CDC2
2.2

(cell-cycle control
checkpoints)

apoptosis
GLS G2IM
GLS
P53 P53



2.2 Gl

checkpoints)
apoptosis
GLS
GL/S
053

(tumor suppressor genes)3)

(sporadic)

fflaci i
% ffittl atarvaficHi

Lclss of anchorage

G2 M 58

(cell-cycle control

G2M

P53

(Somatic cells)



retinoblastoma Wilms® tumor

13q14 retinoblastoma " pl3
Wilms’ tumor

retinoblastoma  (RB1) Wilin' tumor

(WT-1)
Knudson retinoblastoma
poradicW
alleles
retinoblastoma
germline
retinoblastoma sporadic
point mutation
P53

P16
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P167

P16 . 2536 (. .1993)
major tumor suppressor 1 (MS]) inhibitor of cyclin-dependent kinase 4a (|
cyclin-dependent kinase inhibitor 2A
Gl 9pl
Pls 3 exon 23
156 15.8kD7

0186 transcrpt

pie

| region
on
Ipd

pis beta frans P

23 Phl
Pb P16

cyclin-dependent kinase (cyclin-dependent kinase inhibitor ~ CDKI)
P16 CDK4  CDK6 cyclin cyclin-dependent kinase (CDK)
cyclin-CDK pRb E2F ( 2.4)
P16 GL (GL phase
presythetic phase) ( phase DNA synthetic phase)



AT pron
S

“hest*
24 Gl
cyclin-D CDK4 E2F pl6 PRB
' P16
P16
homozygous deletion (Intragenic mutation) 6
LOH 92l
. Pl§ (ﬂ(ﬂﬁ@ (microdiletion)
200
microsatellite
point mutation & P16 small homozygous deletion
/16 homozygous deletion
glioma
adenocarcinoma adenocarcinoma

T-cell ALL mesothelioma melanoma
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Pb b (63 DIOARF
exon I3 exon 2 exon 3 2.3
138 P16
50
Hﬁ exonlP P16}3
double-hit . silent
missense Pb Plofi
Hﬁ point mutation
exon 2 P]ﬂ3
glioma Hﬁ
silent  missense ~ exon2 Hﬁ Hﬁ
homozygous deletion ~point mutation méthylation

promotgy, . P16
ﬂm hyperméthylation

9
homozygous deletions HG : 1 Rb(mutations)5
30-40 hyperméthylation I 3 16
hyperméthylation

non-
small-cell non-Hodgkin's lymphoiT*  high graded
P16
0
oelinD  E GL cylinD E
cyclinD cyclinDI cyclinD2 ~ cyclinD3 CDK4
CDK6 phosphorylation PRB E2F
E2F ( 2.4)

P16 cyclin-dependent kinase P16
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15,845 pl6 CDK4  CDKG6
kinase CDK4  CDK6
cyclii D
P16
P16
P16
GLS ' P16
PRB PRB P16 !
P16 P16 El E
P16 ' P16 /
138
squamous cell carcinoma HelLa
Gl
GUIGL polyclonal antibody P16
158
PRB P16
P16 P16
PRB pib
P16 P16
I P16 cyclin D1 RB(p/6/cyclinDI/pRB pathway)
P16 cyclin D1 PRB
P16 CDKACDK® cyclin D1 PRB
PRB retinoblastoma
(small cell lung cancer) cyclin D1 lql3
' cyclin D1
cyclin DL
cyclin D1

CDK4  CDK6 CDK4
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, 12013 glioma
CDK4 sarcoma  glioma
CDK4
P16 P16
RB
cyclinDl  CDK PRB P16
P16 cyclin DL PRB P53
100
, P16 cyclin D1 PRB PRB
pi6 cyclin DI
PRB P53
P53
P16
. 9p21
(premalignant lesions) , P16
P16 P16

(gate keeper)
adenomatous polyposis coli !
(oncogene)
P16
P16
fibroblast
P16 cyclin DL
P16
(immortalization)
pl6

P16
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dimethylbenz [0 ]

P16
P16
anthracene (DMBA)
P16
P16
P16 pl6
: P16
pi6 Gl
(apaptosis) P53 P16 P53
P16
P16
(premalignant lesion)
, P16 P16
P16
DNA méthylation (oncogenesis)
DNA méthylation
(vertebrates)i
DNA méthylation

DNA méthylation

P16
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DNA méthylation (oncogenesis)
methyltransferase (aberrations in DNA methyltransferase activity)!
I3 (transformedcells)w
(1) methyltransferase (DNA-
MTase activity)
(2) (widespread loss of méthylation)
(3) hyperméthylation 3
DNA méthylation (oncogenesis)m
25
DNA Méthylation and Cancer
V Oncogenic paint mutations Inactivation of tumor-suppreaor genes
a.Noma! active fraftscrwt
oflumo; suppressor
— 0 e \
l’"}:\ﬁ sagmrgion | I
; — b. Sttsynemg of banserip-tiort
f{rb @rb & Y by methytalin
b hie e ana auns =g J
Example: V3 gone Examines: Rt jn rattnobtumoma, AL in renal carcinoma,
pJeas many salis timors, p'Ssn acuts IeUkema, ( elema
Activation of proto-oncogenes gQl Chromosoymal n_atability due to failure
a. Silencing by metnyiapor | OFIMAmELylation
: Kg
Sepjence requrirgd Msfhyssg |

P Kormgj,.0esecme
b. Ac! Vil ranscription Cm W

b low Of 3v "WO mothyiaso activity

Examples: herein CLL, K-m  lung

and cofpn cariepr
methylated ¢p@: | «hif>yiated CpQ.,
25 (Models® cytosine méthylation

promote (oncogenesis)



do o« ! [ I

! ¢ ToyeC o)

cytosing residues dinucleotide CpG
DNA-Mtase
C T (cytosine to thymine transitions)
hydrolytic deamination ~ 5-mC3( 2.6)
(mutation) prokaryotic systems

5-methyl Cytosine

NH2
N'//C \C/CH:!
S-adenosylhomocysteine l S-mC ”
. 2L G %
DNA Memymans.evﬁ (8] N Q,a’;’%%
S~adem5ytmlmm% ‘906%0
NH 0
! 2 I
NP N6 DNA N/C\C/CH
| ¢ | METHYLATION |+ |
O’}C\N/C O//C\N/C
Cytosine Thymidine
oa% ﬁ
"
O’V%Zfb*q’ - A
}‘oo OQQ/ N C ?5?50
Vg | u || i
040‘\N/C
Uracil |
2.6 (biochemical pathways) cytosine
méthylation deméthylation mutagenesis  cytosine  5-mC
cytosine (- methylated cytosine) deamination
uracil Uracil-DNA glycosylase
GU GT mismatch ¥
DNA-MTase C-oU»T (C->UT
transition) DNA-MTase 5-mC-»T  (5-mC-»T
transition® CpG M *6

DNA-Mtasellf S-adenosylmethionine



| 53
(human solid tumors)3

C—+T(C—T transitions)

2 DNymetyein XV

22

methylationO

(tumorigenesis)4L
(frank tumor formation)248
(overall genomic hypomethylation)
hypomethylate
méthylation
bel-2
ras proto-oncogene

3 Hnahyeio ki

antiapoptotic

point mutations

P53 50
24
CpG dinucleotides DNA méthylation
4
methylationn
(specific oncogenes)

(gene expression)
B-cell chronic lymphocytic leukemiall k-

b

eSS

gene deletions

{nars

(transcriptional repression) hyperméthylation ~ promoter sequences

hyperméthylation® (tumor-

Suppressor genes) DNA-Mtase
d transcription

retinoblastoma ~ (Rb) CpG island
hyperméthylation 3 2 sporadic4s

5 RV q 1 hyperméthylation ~ CpG islands

5 Rb
méthylation promoter region Rb promoter activation

8

von Hippel-Lindau (VHL)

(somatically acquired mutations)|  one copy

second allele

VHL
clear-cell
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A Herman ) hyperméthylation VHL  CpG island

(concomitant lack of expression) 5
26 sporadic form clear cell intragenic
mutations clear cell  cell line b
deoxyazacytidine DNA-Mtase
déméthylation VHL
(cell cycle regulatory proteins)
P16 ( MTS-1  major tumor suppressor 1 INK4a
inhibitor of cyclin-dependent Kinase 44~ CDKN2a for Cyclin-Dependent Kinase
inhibitor 2a) pl6
GL/S pl6
i cell lines
loss of heterozygosity(LOH) 9p21 pl6 pl5
CpG islana 5 pl6
methylationbl hyperméthylation
s-azacytidineilw transcription %
coding region promoter hypermeéthylation P16
Rb (mutations® Rl
pi6 promoter hypennethylation
alleles
cyclinD-Rb3 ,
9% homozygous deletions ni6 Rb
(mutations)} 30-40 hypermethylation pl6'B
pl6l hyperméthylation
non-small-cell
non-Hodgkin’slymphon®  high graded
P15 INK4h cyclin-dependent kinases CDK4
CDK6 transforming growth factor-p (TGF-P-mediated
growth inhibition responses)d pl5 méthylation
(hematopoietic  neoplasms) acute

myelogenous leukemia acute lymphoblastic leukemia



24

Burkitt's lymphoma 4 hyperméthylation pi5 myelodysplastic
syndromes®®  hyperméthylation pi5 P16 multiple myeloma’
AlreLanofcvonemal rsgtlty
Lengauer B exogenous CpG-rich sequences
retrovirally contained p-galactosidase gene
10 cell lines 5 10cell lines p-al
' (mismatch
activity repair)(MMR-) (MMR+)
P-gal
MMR(MMR-) méthylation
(méthylation proficient) (MET+) MMR+ méthylation
(méthylation delicient)(MET— ( Southern blot analysis)
méthylation b-azacytidine  (5-azacylidine-induced
reactivation) p-gal mismatch repair proficient
methylation(MET-)
genomic instability
MMR— méthylation genomic instability (alternative
pathway” mismatch repair®
hypomethylation chromosomal instability Chen iy
DNA  méthylation
Feinbergii i genomic 5-mC content
8 10 adenomas adenocarcinomas
(benign) (malignant - mors)
5-mC content (normal colon)
Lynch syndrome (HNPCC) MMR—phenotyped
méthylation méthylation
genome (genome-wide under méthylation) retroviral

element(retroviral ~ element  amplification) . _

chromosome remodeling)  interspecific mammalian hybrid (MU([].B ﬂ,gﬂlx \Mlﬁﬂa

E](d(]ﬂ centromeres (atypically extended centromeres)
atosomes VAL am amplified retroviral




2

elements methylated parental species
L DNA méthylation@
DNA méthylation
(vertebrates®
DNA  méthylation

silencing (specific  genes)?

(development and cell differentiation) (intrinsic mutagenicity) ~ 5-mC
proto-oncogenes hypomethylation transcription
(tumor-suppressor genes) hyperméthylation

(chromosomal  segregation)
méthylation  (de novo méthylation)
DNA méthylation (clinical implications)

méthylation  déméthylation

(gene regulation) 2 DNA méthylation
histone deacetylation
methyltransferases demethylases methyl
cytosine(methyl cytosine binding proteins) histone acetylation transcription
DNA méthylation®

DNA  méthylation
(site-specific DNA  méthylation)
restriction enzymes™ 2 (inability of methylation-sensitive type Il restriction enzymes)

(cleave) Sequences CpG methylated
Southern  hybridization»
méthylation (few percent)  alleles
CpG  méthylation sequence

methylation-sensitive restriction enzymes
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Singer-Sam méthylation
restriction enzymes polymerase chain reaction (PCR)
(cleaving) methylation-sensitive restriction endonucleases |'||HII
PCR amplification ~ specific primers restriction
Site (DNA cleavage)!
méthylation outhem-based
CpG  méthylation Sequence methylation-
sensitive restriction enzymes (false-positive result)
, restriction enzyme
(genomic  sequencing  protocols) DNA
méthylation Maxam Gilbert
(chemical cleavage reactions) PCR linker-mediated PCR (LMPCR)
enhance signal 5mC
Maxam  Gilbert 5mC
sequencing gel (lack ofa band that corresponds to
a Cleavage product) cytosine degradation
(false-positive) (false-negative)
Frommer
bisulfite-induced oxidative deamination (genomic DNA) cytosine
uracil ~ 5-mC Sequence
(amplified) PCR strand-specific primers  sequencing
uracil ~ thymine thymine
5mC cytosines 2.1
-mC bisulfite
deamination PCR amplification CpG
dinucleotides PCR primer sequences

restriction enzyme recognition sequence



Determination of Cytosine Méthylation by
Bisulfite Conversion Genomic Sequencing

ienomie DNA

Sequence

5 C 5 (0)
G G

Bisulfite
Conversion

per

- %

> 4MDo o 4>

Untreated
control

>4 OO > OO0
o

il

LI |
-
LI |
Eh

W

@ ¥
£ T AT
. z i
L]
»
-
ol

L

i
o

wy
‘il

LU B

b

-.Q-
—t—i
L ]

Primer R' Primer T

TTTOCTTGCCTTCTﬁCAéCQGTCCTCTGTOCA&CK'l'CTACAG
TBAOGACA&CAAGATAAWICCTCCTO-KITCtatiAGCSSX:
TGTTAACCTGtreATeleTTUTCATOGAACACACAOCIT
T0«SCACACTCACCACCCCA7CG»CQaAefCCCCifiSCSE
S3AACCCCE*CCt&T'CCCARCCAATEAEEEESEANSIESC
COTQQOCAOGAOCTGTCA@%TAAAAGCCCCCiC-tI
CTCCQCAQCTCAaCrCCAAQOC CTCCCACAGCC

27 (A)
bisulfite conversion (B)

Amplification Sequencing
- A

Amplication Sequencing

-2
-17*

ns

g*

5*
-1

Per Product
Sequence G A T

5|

oc->-|>oe

—

- om0 > o

méthylation

G A T c

cytosines
(In vivo) (

21

DNA sequence
méthylation



CpG dinucleotides ~ rho promoter , , 5
bisulfite conversion methylated cytosines
(adult erythroid cells)
transcription cytosines CpG dinucleotides
thymidines 5 (€)
méthylation ~ CpG dinucleotides  rho promoter
5 bisulfite conversion methylated cytosines
(A) PrimersR ~ F rho globin promoted primers
(designating internal primers) sequencing

Methylation-Specific PCR

Methylation-Specific PCR
méthylation
bisulfite cytosine
methylated uracil cytosine methylated

bisulfite-modified DNA
1 hydroquinone

1 m@ﬂﬂ%ﬂE g&ﬂﬁt 5

2 bisulfite 18 5
195M (NaOH) 5 (

. 12 50
4, 2M (NaOH) 5.5 ( fiesh
stock)0 3
(Incubate) 37 10
6. hydroquinone 1 30
vortex
1 bisulfite 2 520 vortex

o



10

11

12

13

14

15
16.

1

1

2

29

mineral oil 200 M ( )
(Incubate) 50 16-20
. Wizarg™ resin 1 _
| ( racmeEn ol
9 syringe column vacuum
manifold apply vacuum
80% isopropanol 2 apply
vacuum
column (elute)
50-70 50 (spin)
microluge 10000 1 (
)
3M ( (NaOH) 5.5
5
oore  ual )
10 MNH40AC 7 95% 2-3
13
-0 (precipitate)
25 supernatant
10%
speed vacuum 20
PCR
PCR mixes
(thaw) PCR buffer 4INTP mix ~ primers
master mixes PCR reaction (DIx PCR
buffer (2) 2 mM 4dNTP mix (3) sense primer  antisense primer 300

1
PCR master mixes

@

18 PCR tubes

Ta:]DNA polymerase(Perkin-Elmer) L unit



3

4,

2

30

template 17 1
20

1-2 25-50
thermal cycler

PCR products
PCR dénaturation %
5
PCR amplification parameters
H 60 % dénaturation
H 60 o7 primer annealing
H 60 2 elongation
1 4 72 elongation
4 0el
PCRproducts  gel electrophoresis
27% Agarose gels nondenaturing ~ Ix TBE buffer
run gel
staingel ethidium bromide . uv illumination
basisphenoid, basiocciput
1 2 soft
palate
Eustachian tube

tour tubarius
Eustatian  be tom tubarius Rosenmuller fossa
lateral pharyngeal recess



A

3 posterior choaca

6
1foramen lacerum 2.foramen spinosum 3.foramen ovale 4.Liypoglossal canal 5.jugular foramen
6.carotid canal

mucosal epithelium, lymphoid  tissue,
minor salivary gland (mucosal epithelium)w stratified
squamous epithelium  ciliated pseudostratified epithelium indeterminate epithelium
ciliated pseudostratified
epthelium stratified squamous epithelium

ciliated

pseudostratified epithelium stratified squamous epithelium
(Beell lymphocytes) ! " lateral
retropharyngeal nodes of Rouviere jugular vein
spinal accessory nerve lateral retropharyngeal nodes
pharynx '

retropharyngeal
nodes

jugulodigastric nodes spinal accessary chaing!

I} nasopharyngeal carcinoma epithelium
Rosenmuller's fossa
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2 salivary gland adenocarcinoma 1 minor
salivary gland
3 malignant lymphoma lymphoid tissue
B cell large cell diffuse large-cell lymphoma
undifferentiated nasopharyngeal carcinoma
immunocytochemistry immunophénotypes
4 sarcoma soft tissue
sarcoma sarcoma
embryonal rhabdomyosarcoma
5, plasmacytoma plasma cell

nasopharyngeal carcinoma (NPC)
3 i)
1 Keratinizing Squamous Cell Carcinoma (WHO type 1)
2. Nonkeratinizing Carcinoma (WHO type 2)
3. Undifferentiated Carcinoma (WHO type 3)

3
squamous cell carcinoma differentiation WHO type 1 well
differentiated squamous cell carcinoma ~ WHO type 3 undifferentiated squamous cell
carcinoma

1 WHO type 1 carcinoma keratin -~ intracellular bridges ~ well

moderately differentiated carcinoma
squamous cell carcinoma 20 NPC
ebstein-barr@

2. WHO type 2 carcinoma keratin squamous
cell carcinoma (mature cell)l
(anaplastic o 1) transitional cell carcinoma
transitional cell carcinoma 10 Npcl

epstein-harr
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anti-EBV antibodies

3 WHO  typed  carcinoma
lymphoepitheliomatous, anaplastic, clear cell, spindle cell variants

NPC undifferentiated anaplastic carcinoma  lymphoid infiltrates
10 NPCE
large-cell lymphoma
immounocytochemistry
epstein-harr DNA
antibodies o
NPC 2
L Ebstein-Barr viral associated NPC WHO 2 3
Ebstein-Barr
2. Non-Ebstein-Barr viral-associated NPC~ WHO 1 (well differentiated
squamous cell carcinoma) squamous cell
carcinoma Ehstein-
Barrb
Ehstein-Barr NPCWHO 2 3
nucleus (episomal form)
(intedrated form) NPC
Ehstein-Barr
3p, 9, llq@®
Ehstein-Barr
Ebstein-Barr nuclear virus antigen (EBNAL EBNA?2) latent membrane protein (LMP) T
LMPL differentiation i differentiation

: ' (mature cell) (tem cell)
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(hyperproliferative stage)

EBNA2 cellular differentiation

(WHO 1) . LMPL  EBNAZ
non-keratinizing  carcinoma  (WHO

undifferentiated NPC (WHO  3);

apoptosis
bel-2 oncogene

2 B

bel-2

NPC
cancer
NPC
NPC 0.25
1

major histocompatibility complex (MHC)
NPC MHC

HLA BW46 NPC

well differentiated squamous cell carcinoma

50 ' NPC

)

(immortalization)

NPC bel-

18
Cantonese

NPC 3
NPC

NPC
NPC

HLA-A2 HLA-BS-m-2



NPC HLA Aw19, Bwd6  BI17

NPC HLA-A [l BHHLA-A-2
NPC T
HLA NPC S
2.
NPC WHO?2 3
Ebstein-Barr DNA
B NPC
Ebstein-Barr nitrosamine
NPC
Uy
3,
NPC
nitrosamings h
DNA (mutation)
NPC 40-50
2.2:1 NPC 45
NPC 4
NPC
3 st

x1004464-0



1 (local and regional manifestations)

11
(hearing loss) (tinnitus)
full sensation) (serous otitis media)
12
(épistaxis) (nasal stuffiness)
of sense of smell)
13
(cranial neuropathy)
retroparotidian N [V A R V) petro-sphenoidal (
, 345 ) Homer
14
(neck mass) (neck pain) (hoarseness)
' (choking spell) (dysphagia)
15
ophthalmoplegia (diplopia) xerophthalmia
2 (metastasis)
21
(bone pain) (pathological fracture)
2.2
(dyspnoea)
23
(jaundice)  (hepatomegaly)
24 !

(metastasis of unknown origin)@® '
squamous cell (metastatic squamous cell carcinoma to cervical lymph node)

4 , base of tongue, tonsil,

hypopharynx
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3 paraneoplastic syndrome
NPC
hypercalcemia NPC
hypertrophic  osteoarthropathy  syndrome  (Pierre-Marie ~ syndrome) digital
hippocratism (leukemoid reaction) 1%
46 (hearing
|oss) (tinnitus) 20
(rhinorrhea) 19
(cranial neuropathy) 10
y bE==3 5
10 8 B
NPC
NPC
gA anti-viral capsid antigen (VCA)
NPC
42,048
2823 lgA anti-VCA
indirect mirror NPC
i 2
35 seropositive Ehstein-Barr
NPC 40-59

endemic area NPC
i lgA anti-VCA
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NPC indirect mirror
fiberoptic*
(nasoendoscope)«K 8
NPC
2 (loco-regional
disease) , Tegional lymph
nodes para  retropharyngeal nodes neck node
(orhit)
(Skull X-RAY)S
(magnetic resonance imaging® skull erosion®
regional node imvolvement magnetic resonance imaging

magnetic  resonance  imaging

magnetic resonance imagingddL
(metastatic lesion)
chest X-RAY alkaling phosphatase

untrasonography bone scan  hone survay
NPC WHO 2
3 (locally aavanced

disease cervical lymphadenopathy)
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NPC
WHO 1 2 3
esthesioneuroblastoma
(acquired immune deficiency syndrome)
nasopharygeal lymphoid hyperplasia

NPCT
tumor markers
Tumor markers NPC 2
L anti-EBV antibody/protien NPC WHO 2 3
antibodies Ehstein-Barr anti-VCA, anti-early antigen (EA), anti-EBNA
antibodies lgA  IgG4 anti ZEBRA antibody ~ ZEBRA
Ehstein-Barr (EBV replication activator protein)
latent form  productive form® antibodies
Ehbstem-Barr NPC
2. Non-EBV associated proteins
NPC tumor markers soluble CD23% interleukin-2

receptors® circulating immune complexes® lactate dehydrogenase® urokinase-type plasminogen
activatord (32-microglobulm34

NPC
TNM American Joint Comittee for Cancer
Staging and End Results Reporting (AJCC) International Union Against CancerfUICC)1D
Ho 1l Prognostic Scoring12
Medical Oncology TNM NPC
( 12)

(T) (N)
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(M) 4 1
2 3 4
1 2 3 4
TNM NPC 1
1 Submucosal Spread NPC
nosopharynx ol
2 Rosenmuller’s Fossa
Tl T2
(posterosuperior)
submucosal spread
Tl
T2
ol
3 (contiguous
regional extension) TNM T3
(oropharynx) T4 cranial neuropathy
T3 cranial neuropathy
T4
T4 3 T4
V B
4, , TNM N 3 NL
3 N2 3-6
, 1 6
6 N3 6
N NPC
NPC
53% g

NPC
NPC
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Ho
NPC 2 Ho ling (
laryngeal prominence  thyroid notch )
! Ho’s ling
99,100,103
NPC
Neel  Taylor
prognostic score ( 2.1)
antibody-dependent cellular cytotoxicity
B
(22
\% 12 NPC Il 6
I 15.8M
NPC
NPC
1752 Gy
65Gy cranial nereves
10 Gy 50 Gy (direct anterior field)

(transnasal intracavitary brachytherapy)
(hoost dose)  nasopahrynx

NPC
(disease-free sruvival)

Xerostomia eustatian tube dysfunction optic nerve



(retinopathy) trismus  entrapment  neuropathy
hypopituitarism hypothyroidism 11D
NPC 184
|l 12 I 158
cobalt 60
opposed-lateral field
three-field radical dose
anterior whole-neck field — opposed field

6 8
TNM
I
100 50.8 \Y 49.6
194 N1-3
3, (p0.00I)
(local - recurrence)
recurrence)
26.6) 5 )
)
( 88.4)
6 [
, NPC
61
1

(radical neck dissection)

42

induration

\% 12.2
40 Gy parallel
50 Gy
62.7 |
NO
(regional
49 18
(13 ) (11
i
NPC
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2
Cryosurgery
3
NPC
1 well differentiated squamous cell carcinoma WHO
1 Ebstein-Barr
WHO 3
Ebstein-Barr
2
13-4
N2-3 N3
13-4
N2-3 T1-2 NO-1
(neoadjuvant
chemotherapy)

historical control
randomized trials

W Tannock
eisplatin 2



prospective randomized trials

cyclophosphamide

cisplatin 100 mg/m2 3 3
(disease-free survival)
10 ,
NPC ,

NPC

NPC

(cisplatin-based chemotherapy)
complete response”
25_79 111-121

Rossi
doxorubicin vincristine
(disease-free survival)
NPC
cisplatin

4-100  partial response”

44
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NPC T3 T4 crania)
neuropathy intracranial extension N stage (cervical lymph node metastasis®
(lower cervical  supraclavicular lymphadenopathy) 12124

2
, 20 B%
B
%
3
1
01
4
WHO 1 WHO 2 3
w7 vascularization
anti-factor VIIl-related antibody
tumor angiogenesis (microvessel count) microvessel count
NPC
(p=0.04) 15 immune cells NPC dendritic cell
monocytic-macrophage cell i1
5,
antibodies Ebstein-barr
anti-VCA, anti-EAIgG~ 1gA 14
antibody-dependent cellular-cytotoxicity titer i
6.

c-erb B2



Ho’s line

NPC 3

0
0
0

cellular cytotoxicty

21 (Prognostic Scored
! + 114
supraclavicilar3 +110
WHO 1 + 104
+0.53
<2 -0.63

Antibody-dependent cellular
cytotoxicity titer <1:690 - 136
1 - 1.28
supraclavicilar0 119
WHO 1 +114
+0.56

Antibody-dependent Cellular
cytotoxicity titer. 1 15,360 +0.86
<2 +105

m
c lamgeal eminencely

46

NPC

antibody-dependent



4

2.2 NPC
Working Formulation * 1988
1 t1 0
supraclavieilar +1 0
T WHo ¢ 1 +1 0
+05 0
<2 +05 0
WHO, World Health Organization.
Titak score: ~ A<0; B0-099;  C 100-199 D>2.00
b PI6
plo
11 1 16
P16
1.Sparrow LE b P16
immunohistochemistry , P16 insitu melanoma 1 12
( 8), invasive primary melanoma 19 38 50) metastatic
melanoma9 25 36) , P16
m sitd (p =0.006)
2.Hui AM T P16

32 (cell
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lines) 6 P16 1
( 34) P16 3 ( 50)
3 Gazzeri D 1 p|6 P16
, (NSCLCé 5 6
PCR mutation 3 14), méthylation 7
( 33)  homozygous deletion 10 ( 48) P16
Immunohistochemistry P16 2 3 (.
9 % P16 IO
P16 immunohistochemistry [16
4.Satoshi T il P16
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hyperméthylation
0  4BARBBG
p|6 hyperméthylation _
IO
hypermethylation4l

multiple myeloma



50

, p|6 hyperméthylation

1 non-Hodgkin's ! n(M

rlépermethylatknA ,
hyperméthylation 1

2. mycosis fimgoides HG\/{
hyperméthylation It

3, adult T-cell leukemia [>76
hyperméthylation 1B .

4, [j(M hyperméthylation

B

p|6 hyperméthylation
, , pi6 hypermethylationtf
P16 immunohistochemistry
.16 hyperméthylation 5

P16 immunohistochemistry ﬂ6
hyperméthylation W
1B Hodgkin's 4L w ,
143
plb hyperméthylation , P16
Pls hyperméthylation P16

plovi hyperméthylation



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง

