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Frequent promoter hypermthylation of
tumor suppressor genes (TSGs), such as p16,
RASSFIA, and ER, was frequently observed
in oncogenic virus-induced human cancers.
However, the underline mechanism is still
unclear. TSGs transcription was regulated by
the balance of acetylation and deactylation of
histone through histone acetylase (HAT) and
histone deacetylase (HDAC), respectively. In
HPV 16/18 E7 can be
interacted with HDAC to open DNA strand

for E2F binding and then upregulates cell

cervical cancer,



proliferation-associated gene expressions.
Our preliminary data showed that HDAC
expression was increased in lung cancer cells
after transfected with HPV 16 E6, E7,
respectively, and the hypermethylation
frequency of pl6 and RASSF1A was
concomitantly increased in HPV-transfected
lung cancer cells as compared with parental
cells. Moreover, the expression levels of
DNMT1 and DNMT3b in cervical cancers
were significantly lower than those of lung
tumors with HPV infection (unpublished
data). This result was consistent with fewer
pl6 hypermethylation in cervical cancer
compared to lung cancer. Based on the above
mentions, HPV infections in lung cancer and
cervical cancer had a different role in pl6
inactivation. Beside p53 » DNMT3b promoter
polymorphism will also affect on pl6
transcriptional and whether
HPV16 E6

DNMT?3b expression directly or not is still

regulation,
oncoprotein can regulate
unclear. Therefore, we propose to construct
different types of DNMT3b

promoters and transfect them into lung

genomic

adenocarcinoma cells A549, by using report
assay and Chromatin immunopreciption
assay (CHIP) to illuminate whether HPV E6
oncoprotein is through the inhibition of p53
and further activation of DNMT3b, or
through binding with DNMT3b promoter
directly to activate DNMT expression, also
to clarify whether HPV will affect the
regulatory activity of different genomic types
of DNMT3b promoters or not. Meanwhile,
mRNA
expression will be examined by MS-PCR

pl6 hypermethylation and its

and real-time RT-PCR, respectively, to prove

that HPV is through DNMT3b upregulation
and then causes pl6 hypermethylation and

tumorigenesis.
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1 Frcla i F A TAE T 0 1982
£ 1R ,%'Fi’?:ﬁ_%’fi-%% Boop AR A
Flz g o @ R A BT A2
S Rrd - 2 R F] o @ drdd gk A5
ALV A & R Tl BOE B RN R T
90% 0+ ¥ % 3o ok 2§ (Loeb et al,
1984) o e &5 #s RR G - X R E
AR FE R £ I R
$90% 11k A AL o ¥ AT E K A
Fed WHAEEM  HRFAPM AR 2
B PR e Rt iR E TR AR
LR R 2 R 5 OAr i E O b
(Department of Health, ROC, 1984 -
2000) o F]pb o BE AR A FEE 51 A2 R eng A
£ F]F oo h o HT a0y H ok kg FS
G827 b 2Ry A =

3 A3 211K f ;X PCR (nested PCR)
3 i3 :3% (Insitu hybridization ; ISH)
AYERE FRAUAELRBERS16 2
18 A 2 b F B e Y g RS
A G 35.5%% 41.1% E B 2R & K
(HPV16 : 15.0%, HPV18 : 11.7%) (Cheng et
al, 2001) > F]* Jap/HPV 16/18 B 4 ¥ it %
gL g N A R B o
Gl RGP N R G R R RS R
2 HPV R %73 70% - Rt o § R &
# ~ Mulfod T2 FLR > T HPV 16
EHFH2 el RL BT B FH
£16.5% (95%CI, 3.7-11.3, P< .0001) - =
HPV 18 1% 9.2 & (95% CI, 4.2-20.2, P <
0.0001) - =HPV 16/18 F= g —’Ib‘ﬁ PIE B
G B d 757 & (95%Cl, 9,8-582.1, P
<0.0001) e Flpt4&ip] ext ;2 ® 5 HPV 16/18
DNA # it fe & "ol 2 ¥ & '& dp



(Chiou et al, 2003) - p =1 3 B HPV £ X 3f
RIET) > 2R 0 R 5 RPN R

BET Y o FR G 90% 5 F R LK

3 HPV et 2> £ H & 38 2's3]2 HPV
(zur Hausen, 1991) o gt #b > SR SRR ~ '3
T ~ g%@&, N ?,}%3{ R 2 R B
5]%‘« ¢ 4 j‘a’fi’% B3 HPV g 4 (Viola et
al., 2001 ; Haled et al., 2001 ; (Serraino et al,

2001) » feipdt g A 2 &2 HPV 2. fF en
My BRI - 7 MW RE HPV R

%#Eﬁz@'lﬁalzﬂ’“ © P - ERRIREE o b
4o % ] (Bohlmeyer et al, 1998); (Yousem et
al, 1992) » p A (Hirayasu et al, 1996; Szabo
etal, 1994) -~ %~ (Nuorva et al, 1995; Soini
et al, 1996) ~ #% = (Hennig et al, 1999) ~ ;2 &

(Thomas et al, 1995)% ¥ & * [£(de Villiers,
1992)% - s PR+ 22 4 Fd 0 - 80 %
Y E Y E S R T RS

ik ? HHPVE % S 4pg 110 # 3 0R
7 F|](Bohlmeyer et al, 1998);(Thomas et al,
1995; Yousem et al, 1992)- ie f+ p & ZiIf ¢r
7 B 80% R % F (Iwamasa et al,
2000) > f@ B R 4% 7 B i 50%(de
Villiers, 1992) - @ f i3 T 3 » B IR >

Wk R “\m’?é:ﬁ&»&—‘kﬂﬁ % iE 79% HPV
e F (Hirayasu et al, 1996) o 7= 5 # 3 4q
R B,}T{ﬁi};i L o5 L G T -E%'i:j? B 3
HPVEng % » 2 35 % % 7 4p o 435 » %
WG 9% o A B A e G 10%
(Kinoshita et al.,1995) - Thomas et al. (1998)
TR TR Bk L LR 2 e R R
& it g B K o HPVi g 4 5 % &
78.3%> * Bﬁ”ﬁlﬁfw e 2 B ARIT @k bR
T fmre 2% P FIHPV o d 0} 2 % 5% {7
o HPV et 4o W e 2 dp B4 > 0220 3

A fE ey B ehlf o FIRCHRTHPY R A A
TR LER R AR s drfe 28
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pane A R REA LR L #
BNE6 2E7 Xpdv o % p53 ARb
vAdHEn Riwme L om Ay
zﬁéfpf??j%@ﬁﬁHumﬁw
RT-PCR % 4 Bl i g% ¢ 2~ 7HPV
16/18 E6/E7 mRNA % p53/Rb F-v %A%
Bl i R R F RGN
E6/E7 mRNA # IFL—‘ﬁ » 5 80% Bl * 3p53
frRb #-9 % 3 > ¥ HPV 16 E6/E7 %
o pS3/Rb 7 4 2 % % B ¥ RNl fs =
P &7 i £ (Cheng et al. submitted) e %] pt 3& ]
HPV16/18 ¥ i £ E6/ET R 30 2 &
*p53 frRb F-v 20 RBpELIT 522 9 %2
moo b AT FAH I AR BRI
FAd mieitdge sy ? 7R
HPV R d-v i3 o0 B % ¥ PFHPV
DNA 7% Jg 8, —‘F% NG 14 R —‘F"f ¥ B
T|/HPV 16/18 E6 » £ 2L avin situ RT-PCR
g F et i ¥ P IFHPV E6 mRNA

2 v e G 50%F Rl @ H 3oy A
oo BB TRITHPY Sy dod
SHPV g0 2 7 sbr}ﬁl—gm

#95 - HPV ",% TR EpS3 feRb F-v
RABEAL I EHa X me R > A
W R E B d 4t~ 1§ 2 DNA
Pig A b L Flen 7 f£ €0 4o FHIT
A FA g ?m’f'é':}%fL(Wang et al., 2005) -
et R RERITOFE Y SRS BIRP
@&ﬁﬁzﬁ@aéﬁﬁﬁﬁﬂéwa\
pl6 A F]2 ? it » ¢ s § 5142pl6
2 719 A it (Divine et al, 2005; Marsit et al,
2005) o MBI TR F KRG B4 fF
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¥ i 4 3 5 R e $RAS49:



1% PCR F s & % 2 F £ 713 2
DNMT3b e Az 45 F o #-pt 3 B T 8
#2 yector(stable or inducible):& {7 ligation o #-
ligation = {é & $» ¥ » XL-10 competent
cells» 35 % 18 ?;E&?“ FDNA > DNA Z_5
RFERAE D ATFZ D vt
2 B2 FEM

(2) HPV16 E6 gened® % 3
AS549:

#-% 3 HPVIOE6 gene mﬁ\- ML 3o
B im¥e $RASA9Y 5 4 51 GAIRHE &
A PR AR T A R i Flenlm e o

¥ %% Hh

(3) ¥ PRNAZ & % cDNA :

#-2 & A HPVI16E6 gene X ** J ‘wm %2 tk
A549 2. A549m%2 122 x 10° cells/dish
PR E3S5 cmenim e 12 & w348 pF
{8 3P~ w2 ehRNA o #-3 P43 enw %2 RNA
1 * RT-PCR & = cDNA -

@) 11* MS-PCR 2 F % % £ F 4R
=il 48 & J(real-time RT-PCR)4 %] 18 i8]
plé A Flen? A it 2 HmRNA £ 3R> MN#E
P HPV R 54 BEDNMT3b 2 = pl6
AFT AP Eple Fr A Fl4 R

2 1@ ¥uphenol / chloroform = ;% % B~‘m
"z 2. DNA » 11 i i FMS-PCR %2 DNA #Z_
F o & 7 41 * Methylation-Specific PCR
( MSP )&= 2 kfgipl & A Flgcd % 07 A
it 4535 o« MSP e 5% i = H_i& * Sodium
bisulfite i & 3 4F (chemical modification)
» #-DNA _ fhicytosine # % =
uracil o Ehocytosine K & T E 5 7 A

g 4

(5-methylcytosine) 7 ;% f& B > Sodium
bisulfite P& ;* #-H & % S uracil @ & 2R
- 4F cytosine 3] > 2 {8 B @@ * primer
# 9 A L 5 DNA B 3| #H <
(amplification) » & - #H Frzad 5 7 it

(methylated) DNA -
primer > 44t &~ @ 7 A A d cytosine
##& 5% = uracil e7DNA - & (T DNA & 71| 3%
< oom Ead 5 AP A (unmethylated)
e DNA (Herman et al., 1996) - Bisulfite
modification : 6 pg (Jk & 1 ug / ul ) tumor
DNA “tv >4 pg calf thymus DNA (Carrier
DNA) ~ 15 ul = = -k 2 25 ul 0.4N NaOH
(B HERO02N) R{rin] {80 B3 # %k
WE R3TC 10 A48 - B~ > 4c ~ 30 pl
10mM Hydroquinone #2520 ul 3M pH 5.0
sisodium bisulfite R fri=3 » B 3Tz 4o
# % (dry bath) 50°C 16 B -] pF o &% *
Wizard DNA Clearn-Up System & it
DNA » # 12 *DNA i {FPCR * &> PCR
A 52 % agarose gel 7 A tE o g 12
ethidium bromide %7e ¥10-20 4~ 45> £ *

Ceh ki BRI RT ANES o L
'L/?r_«f" s » I GENECLEAN III KIT ( BIO
101, USA ) # & 3 % v & %k » 7
DyeDeoxy Terminator = ;= » " ABI 3100
A & T_& ik 4 7 ° real-time RT-PCR 4 47
pl6 AFIHARE » HFA4e™ R F <
O T%‘«L%*F %18 > 4 ~ 1 ml TRIzol ** %%
FRekfgles » Fasz 2oRfEidte » &
73 (chloroform) BEDF BHe o B
A AR F RIS A4S 0 BRNA T

Mk R TS%IEE R R A G B AT
isopropanol ) s TRNA Tk 0 -
RNA i3 % DEPC H20¢B5ug RNA 12 oligo
dT % primer> 3*72°C & & 10 % 4& - ¢ oligo
dT 422 FIRNA Hft £ 4e ~dpl 7 8
$-p% % 5 Jbuffer~ 1l 0.IM DTT £ 1pl 10
mM dNTP %42 Ci¥*2 &A4ais > £ 4e ~
lul~ $#4%f% % (Reverse transcriptase) -
442 CiE* 1 P> & =cDNA * i2APCR
35 % o RNAK K q‘gfg—rw PR
SYBRN GREEN Kit it {7PCR > f§ 1 £ i*

preb ¥R Y - &
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Ad FHMSE o A kAT
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FHEMEFE > @ IR %R IR SR et
EALE: T I S I O P
R BT e 25 g B H p16INK4a 3
WA d RIEMR A RS ER T A
Lot A o HAN i e g o JEip AR R
U ek R R K Hpl6INK4as i 7 2 it
ERpl6INKdad 7 kit 4 ¢ TR
T A AE R B /B4 162 1831(HPV 16 or

IR % M - Bl= BT At RRpS

162 184 g 4 frpl6INK4aiE & ® 7 i IR %

RGNS S W A S R € N 2 4

Mo st EhF 5 B_F S 2ZHPY
16/18 & % - ¥l 42 p|HPV g % ¢ Rae
ple AT H 2 7 A v & Fiple v 7
ZI A @ e Rt o @ ARHPY B 2
Bple T AR AP EFF R
HPV R % eh7 sy B 2. 9 56 8 tn 8 ¥ pl6
S-S S S IR
HPV g %2 "R & F -

P16 3-v ehé & H_d H # it inhibitor
od cyclin-dependent kinase4(CDK4) @ %
(Xiong et al, 1996) » INK4 Fv 725 ¢ 32
pl5, pl8, % pl4 - P16 frpld H9 Ik &
cyclin  dependent kinaseinhibitor = 2A
(CDKN2A) £k F]&0 & = (Sano et al, 1998) »
plo A F3 L FEOp21 chi ¥ > I 4 i
% A R e 4] A ) & (major tumor
suppressor-1; MTS-1) + > F| b 7 4L AL 5
MST-1 > i & ¢ i®F * & 3 4]
cyclin-dependent kinase 4 % 6> i&m i ‘¥
g AG1/S # 2 FF(Cho et al, 2002;
Sano et al, 2002) » = % ‘w2 % B f B &
o FI AL RS #% & F1(Quentin et al,
2004) o A & i) 2 EBAhe H T AL
(promoter hypermethylation)(Etoh et al,
2004; Ficorella et al, 2003; Mateos et al,
2001) ~ A FAER &R R g A
(homozygous delection and Loss of
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Correlation between pl16INK4a

The 3 categories of lung tumors in this
study
nonsmoking male and smoking male lung

were  nonsmoking  female,

tumors, which werecategorized based on
gender and cigarette smoking status.
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DNMT3b gene mRNA expression

in normal lung and lung tumor cell lines.

Representative of DNMT3b expression in
normal lung and lung tumor cell lines.
Expression was analyzed by RT-PCR of total
RNA(2 g)amplified by RT-PCR. Equal
amount of DNA was loaded, as confirmed by
the intensity of

bromide staining.
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Representative of DNMT3b expression in
A549 and A549 transfected with HPV16
E6 cell lines.Expression was analyzed by
RT-PCR of total RNA(2 g) amplified by
RT-PCR. Equal amount of DNA was
loaded, as confirmed by the intensity of
/3 -actin after ethidium bromide staining.
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ori  Iuc* (5625 bp) Nhel 21

luc +

Neol g6

V40 late poly (A) signal
(for uc+ eporter )

Xbal 1742

(B)

5’-

CGTGGAGACA
GCAAATATGT
TTTAGGAAGT
TGGTCATCCC
GCTGAGGGCG
ATGCCTGCAG
AGAGACCCGC
TGCCCTCCCC
AAGGCCGGGC
AGGGCGAGGC
ACAGGCAGGG
CACTGCGGCT
AGACTCTGGT
GCCCTGCCCT
GCCTGTGTGT
AGGAGCCCGG
GTCTGGTTTT
CCCGCTTAGG
ATTTCACTGG
GGGCCAGGGG
CGGAGGGGAG
TCCCTCGTCC
CGCGCCCGGG
CGGGGGCACC
GAGCCGGGCC
CACCGCCcCCC
CCCGTCCGGC
AGCTG -3’

GACCACAAGC
AAGTCCCAGG
GCTGTTTTCC
AGGGCAGAGG
GCTTCTCCCT
GGTCTGGAAC
TGGTCTTCTT
TCCCTTCAAG
TGGGTGGAAG
AGAGGGTCCA
GCACCGCGGC
GGAGGTGGGG
GCTGTGTGAC
CTCTGAGCCC
GTGTCTCCGT
GAAAAAGGC
GGACGTCTGA

AGGTAAACAA
TCAGATAAAT
AGTGGTTCAA
TGGGAGACCT
CAGTCAGTCC
CCAGGTAGCC
TCCCCTCCCC
ATGGCTGACA
GAAGGGAGGA
AAGCAGGATG
GCCCCGGTGG
GTTAAAGCGG
TAC AGTGGGG
CCGCCTCCAG
TCGGGTTGAA
CCCAGAAGGA
CCCCACCCCT

GCTTCTGATC CCCCAGGG TG
CCCGGGGTTG GGAGGGCAGG
GCGGAGCCCG CGGAGAGGGG
GCTCCGAGCG ATTTCAAATT
CCGCCCCCCC  @TTCCCCC
CGGGGATCTG AGTGGCTGCGG
CCCGGGCGGG GGCGGGGCAA
GGGGCTACAA GGGGAGTCGG
TCCCCACCCA CTCCCGCTGC
CCGCGCCGCT TCCTCGCAGC

®] Z . Construction of DNMT3b promoter.
(A) DNMT3b promoter plasmid map.
(B) DNMT3b promoter sequemce.



