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papillomavirus; HPV

HPV-16 HPV-18
HP\-18
E6 E/
E6 p53
pRb E2F-pRb
HPV-18 25
HPV PCR
HPV18 100
HPV-16 28
PCR
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G

HPV-18 E6

human

HPV
E7
25 7
HPV-18 E6
25
183 C
25 HPV-18
E6 183



C G HPV-18
HPV-18
HPV-18

HPV-18 HPV-16

upstream regulatory region; URR

HP\:18 HPV-16

HeLa NIH3T3 u20S

HPWV18 HPV-16 5

HPV-18 URR U20S

EMSA
5’
biotin HPV-18 &

URR



TBP CEBP YY-1 HPV-18

5 URR

HelLa NIH 3T3 HPV-18 URR

Oct-1 TBP

HPV-18 URR



Cervical cancer is the second leading cancer in women worldwide.
It has been considered that HPV was a marked factor of cervical cancer.
The most common types that lead cervical cancer are HPV-16 and
HPV-18. In previous studies, we concluded that the prevalence of
HPV-18 is high and consistent in Taiwan. It aso has been known that
the products of HPV early genes can interact with cellular proteins in
disrupting their normal functions. Particularly, overexpressiors of the
high-risk HPV early genes E6 and E7 were associated with the
development of cervical cancer by interrupting the normal functions of
p53 and E2FpRb complex. The first part of this report is the
identification of the variants of integrated HPV-18 E6 gene in the
prevalenceinfection of HPV-18 of cervical cancer patients. Twenty-five
cervical cancer patients were clinically identified and the biopsies were
obtained. The infectious HPV types were identified by PCR and
Southern blotting analysis. The prevalence of HPV infection in our 25
cases was HP\-18 (100%) and 7 out of these 25 (28%) cases were
coinfected with HP\V:-16. The DNA fragments of the integrated
HPV-18 E6 were amplified by PCR and cloned. The nucleotide
sequences were obtained by sequencing. We found the most dominant
mutation among 25 tested patients was a silence mutation C183G of the
E6 coding region. In conclusion of the first part, the prevaent HPV
infectious serotype is HP\:18, which differs from the worldwide

prevalent type. We ds0 identified HPV-18 E6 variants had a unique

7



silence mutation located on C183G in E6 coding region. Moreover, we
suggest that HPV-18 was highly associated with adenocarcinoma by
histological study.  This result implicated that HP\-18 showed
cell-specificity in some cell types, and therefore the second part of this
dissertation is the studies of differential expressions of HPV-18 in célls.
Previous studies indicated HP\-18 and HPV-16 exhibited different
specificities in various cells that may be controlled by transcriptional
factors via the upstream regulatory region (URR). To verify the
specificities of HP\V:18 and HPV-16 URR in cells, the full-length URRs
of HP\W18 and HP\-16 were constructed into the promoter-less vector,
and then transfected to HelLa, NIH 3T3 and U20S cells to investigate
activities by luciferase assays. Results showed that therelative activities
of viral promoters were far different among cells. We aso transfected
the serially deleted URR constructs of HPV-18 and HP\-16 into cells
We found a strong silerncer on the URR 5' regions in both serotypes, and
the potential silencer of HP\: 18 URR exhibited the strong inhibitionin
U20S. To postion the cellular transcription factors involved in cdl
specificity, we synthesized the oligo nuclectides and performed the
electrophoretic mobility shift assay (EMSA) to investigate the binding of
transcriptiond factors among cells. We observed two major binding
regions located on the central enhancer and the 5 -end, silencer regions.
To obtain the direct molecular evidences, we also used the biotinylated
fragments of HPV-18 URR 5’-end to purify the bound proteins from cell
nuclear extracts and performed the shift assay. These results indicated
that the binding of TBP, CEBP and Y Y-1 may form a complex and inhibit
the activitiesin cells. Moreover, our data also implicated the binding of

8



Oct-1 in HeLa and NIH 3T3 may disrupt the formation of inhibitory
complex on HPV-18 URR 5'-end by steric competition with overlapped
TBP binding site in maintaining parts of activitiesin HeLaand NIH 3T3

cells.

Key words. cervica cancer, human papillomavirus (HPV), silencer,

upstream regulatory region (URR), transcription factor
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early genes late genes upstream

retal.,
regulatory region  Cordenet al., 1999; Wolf and Ramirez, 2001 /

El E2 DNA E4

ES

L1 L2

L1 L2 Wolf

etal.,
and Ramirez, 2001

Berg and Stenlund, 1997; Romanczuk and Howley, 1992;

Sanclemente and Gill, 2002

E6 E/

E6 E6-AP E6-associated protein

ubiquitin-proteinligase E3

p53 ~_ubiquitin  ubiquitin activating enzyme E1

ubiquitin-conjugating enzyme E2 E1l
E6- E6AP-p53 ubiquitin p53

p53 ubi quitin protease

Scheffner et al., ; 1993: Talisetal., 1998
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Chan et al., 2001; Dyson, 1998: Wiman, 1993
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E6 E/

Bosch et al., 2002; Huibregtse and Scheffner, 1994; Munger and

Howley, 2002

Ferguson et al., 2003; Hwang et al., 2003
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A 4

B- T Hwang et al., 2003
HP\V\18 E6
350 T G
Brady et al., 1999; Huetal., 1999 E6
Leucine Vadine E6

Villada et al., 2000

Brady et al., 1999; Zehbeet al., 1998

E6 E7

h

E6 E/

Bosch et al., 2002; Corden et al, 1999; Jeon and
Lambert, 1995
upstream regulatory region; URR long control

region; LCR E2

Berg and Stenlund, 1997; Romanczuk and Howley, ﬂ

E6 E7
E6
E6-AP
E6- associated protein

ubiquitin-protein ligase E3
ubiquitin activating
enzyme E1
ubiquitin- conjugating enzyme
E2
p53 ubiquitin
protease

Scheffner etal., 1993; Talis

etal., 1998
E7
Rb
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GO Gl
E2F E2F
S Rb
E2F
E7 Rb
E2F

Chan et
al., 2001; Dyson 1998; Wiman
1993

1992; Sanclemente and Gill, 2002
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El E2 L E1-E2-ori /

complex Berg and Stenlund, 1997
E6 E7 E2 Desainteset al., 1997; Moon
: reference
et al., 2001, Wels et al., 2000 URR
E2 E2 binding site
E2BS E2
E6 E7

Demeret et al., 1997; Desainteset al .,

1997: Dowhanick et al., 1995: Goodwin et al., 1998: Moon et al., 2001;

Morgan et al., 1998: Romanczuk and Howley, 1992: Wellset al., 2000

HPV-16 URR
HPV-16 URR
400 bps
SiHa HT3 HaCaTl HD2
MRHF c127 NIH3T3 Rat2 Chong et al .,
1991 HPV

Sailgjaet al., 1999 HPV-16 HPV-18
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HPV-16 550 bps ; HPV-18
500 bps HelLa
HaCaT MRHF
HPV-18 URR E6 E7
NIH 3T3 Bedell et al, 1987
HPV
- promoter-enhancer URR /
o 400 500 bps /

NF1 APl Oct-1 SP1 YY1 Bednarek et al., 1998; Chong

et al., 1991: Demeret et al ., 1997

Demeret et

al., 1997; Park et al., 2003; Sailgaet al., 1999

/(

HPV-18 URR
HelLa
HepG2 Bauknecht et al , 1995
Baunknecht HPV-18URR

switch
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region C/EBP YY1 TBP

HelLa

HepG2

YY1

Hela

HepG2

Bauknecht_et al., 1995; Bauknecht_et al., 1996;

Bauknecht and Shi, 1998

HPV-18 HPV-18
HPW18  -16
URR HP\-18

URR

HPV-18

16

articular chondrocyte Grigolo
et al., 2002 Zhou
et al., 1996

Yokoyamet al., 1995

Durst etal., 1995
Band etal.,

1990

E2

Desainteset al., 1997;
Dowhanick et al ., 1995;
Goodwin etal., 1998; Leeet
al., 2002; Moon etal., 2001,

Wellsetal., 2000
E2
E2
Thierry and Yaniv,
1987
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Primar culture(______4
y [ 6

HPV

b-actin 311F CTA CAA TGA GCT GCG TGT

b-actin 838R AAG GAA GGC TGG AAG AGT

JBURREGE/-F  ,CCC CCC AAG CTT ATG TGT GTG TGT ATA TAT ATA TAC
7137~7161

SURREGEY - CCCCCCAAGCTT TAT TTT TAT TTT ACT GCT GGG ATG
CAC AC 907-889 |

16URREGE-F CGC TCG AGG TAT TGT ATG TAT GTT GA  7155~7172 |
16URREGE7-R LCCCTCGAGTTTATITTTATTATGG TTT CTGAGA AC

858~842
18URRf126 CGA AGC TTG GTA TGT GGC ATT  7262~7276
18URRf292 CGA AGC TTA TCC TAC AAT CCT 7428~7442 |
18URRf444 CGA AGC TTT GGC GCA TAT AA  7581~7594 |
18URRf611 CGA AGC TTT CAT GTC CAA CA T7748~7761
18URRf729 CGA AGC TTTTAACAATTGTA 9~22
18URRr137 GCC ACA TAC CAA CAA ATA T7272~7256
18URRr300 GTA GGA TAA AAT GGA TGC 7436~7419
18URRr449 . CCA AAG AGG CGC GCC AAT  7585~7568
18URRr614 AAA GTA GTIT GTA CAA GCC  7750~77/33 |
18URRI758 CCCTTT TTT ATIA TACTAC 37~23 |
18URR-R GCA AGC TTA GTA TTG TGG TGT GTT TC 104~87

18URRf001-biotin ~ Biotin~TAT GTG TGT .GTG.TAT ATA 7137~7154
18URRf126-biotin  Biotin~TTG GTA TGT GGC ATT AAA  7262~7279
16URRf157 CGC TCG AGC AAC ATA AAT AAA C 7311~7325

16URRf320 CGC TCG AGG CAC AAA ATG TGT T 7474~7488
16URRf441 CGC TCG AGC CAT TGT TTT TTA CA 7596~7610
16URRf597 CGC TCG AGT TTA AACTTC TAA G 7751~7765
16URRf712 CGC TCG AGG GTT ACA CAT TTA C 7866~7880
16URRr158 GCA TGA CAC AAT AGT TAC  7312~7295
16URRr322 GCC AAA AAG CAT GCA ACC 7476~7459
16URRr442 GGA ATG GTT GGC AAG CAG 7597~7580
16URRr597 CCT TAT GCC AAA TAT GCA 7751~7734
16URRr714 CCC AAA ATC GGT TTG CAC 7867~7851
16URR-R GCC TCG AGA AAA TGT CTG CTT TA TAC 82~64
LletRF . ATG TCT AGA TTA GAT AAA AG

—~ i~ i~ I~ I~~~ I~ I~ I~~~ I~ I~ |~ I}~ 1}~ =~~~ I~ i~ |~ I~ I~ I~ i~~~ I~ I~ I~~~ I~ I~ i~ i~ I~ I~~~ |~
NI N | NI | N | NI | NS | N § NI N | N7 | NI | N | NI | NS | N | N7 N | NS | N | NI | N | N | N | NI | NI | NI | N () | NI | NI | NI | N | N | NI | NI | NIy ) N | NI | NI | NI | NI | NI § N
L WD WD URD, U, U, W ) W, WD | U U, W | W W, W | W ) U, W | GR | W, W U W | W UH ) W, W, W L W | W | UH . U | W W | W, WS, W ) U WD WL WD | UHD L W ) W S W, S

VINSEE_____ VIIENNNS\SSANN
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tetRR _GAC CCA CTT TCA CAT TTA AG A —
HPV 18E6F CGG AAT TCA TGG CGC GCT TTGAG  105-119 A ()
HPV 18E6R CGG AAT TCT TAT ACT TGT GTT TC  581~567 _ \f{ E ;
HPV 18E7F CGG AAT TCA TGC AG GAC CTA AG 590604 , N T
HPV18E7R _CGG AAT TCT TAC TGC TGG GAT GC_ 907~893__ N )
HPV18L16672 GGG CAA TAT GAT GCT ACC 6672~6689 ()
HPV18L1R CGG AAT TCT TAC TTC CTG GCA CG  7136~7122 S
HPV 16E6F ATG CAC CAA AAG AGA ACT GC  83~102 , ., E ;
HPV 16E6R TTA CAG CTRG GGT TTC TCT AC_ 559~540 _ )
§ ()

()

)
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http://Mmww.gene-regulation.com/pub/programs/alibaba2/index.htm;
Bednarek et al., 1998; Butz and Hoppe-Seyler, 1993; Chong et al., 1991

Demeret et al., 1997

TBP-1 -815 -801

A

R:dgc gca acc a

E: atatat acat

F: tgt atatat atatec
R: gtatat ata tat aca

TBP-2 -690 -681

C/[EBP-4 -607 -598

R_atg tat atat

FRtogaagttgc

Octl-2 -320 -294

R: gca aca ccc a

E: ttg ctt gcataactatat

E gcattaadt a ccactc cct
R: tat ttaatg ¢ C/EBP-5 -443 -434 R agg gag tgg atatag tta
F. ctattgcaaa tac aag caa
TBP-3 -591 -582 R: ttt gca ata g
E: ooc tat atat Octl-3 -272 -263
R:_atatat agc ¢ C/EBP-6 -375 -366 F: gcacat att t
F_gcatat aag dc R: aaatat gtg c

TBP-4 -567 -558 ,

R: gcc tta tat gc

R adt tat aea a

Octl-4 -243 -233

R tit tat aac t CEBP-7 -323 -309 , FE ctaatgcatacttgac
K _caattgctt gcataa R gcc aag tat gca att ag

TBP-5/6 -82 -73/-35 R: tta tgc aag caa ttg

-26 Octl-5 -163 -154

F. gtatat seaa C/EBP-8 -262 -253 B gctgigcat a

Rttt tat ata c K tag ttt gtt t R: tat gcacag c
R._aaacaaact a

C/EBP-1 -761 -752 _ Octl-6 -35 -26 .

F tot atg att g C/EBP-9 -253 -243 F: gtatat aaa a

R: caatcatac a Rttt act taa oc R: it tet atac

C/EBP-2 -688 -679

A

R: gct taa gta aa

SP1-1 -607 -598

F; att asataaa C/EBP-10 -68 -59 | F: tag atg ttgc
R: tit att taa t F gag taaccg a R gcaacaccc a
R: tcg att act ¢

C/EBP-3 -651 -642

SP1-2 -390 -381 _

K tgg ttg cge €

Octl-1 -808 -799

E: gcgcgecte t
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R agagacgca c

R. acaagc caa g

SRF-1 -709 -700

YY1-1 -521 -512

E: ctatat ttg t

E: ctc cat ttt g

R. aca aat ata g

R. caa aat qga g

SRF-2 -589 -580

YY12 -115 -93 |

E: ctatat att g

E: ctatac ttt tcatta atactt

R: caatat ata g

tt

SRF-3 -385 -376

R: aza agt att aat gaa aag

tat ag

F: cctetttggc

R: acc aaa gag g

AP1-1 -356 -347

NF1-1 -488 -479

F. tat tag tcat

R: atg act aat a

F: ttt goc ttat

R: ataagc caaa

AP1-2 -173 -164

NF1-2 -443 -435

F atatgactaa

R: ttagtc atat

F: ctggcactattgcaa

R: tta caatag tac cag

NF1-3 -426 -417

E: ctt ttgggc a

R: tac ccaaaag

NF1-4 -394 -373

E: att goc_gcgcct ctt tag

cgc a

R: tgc gec aaa gag gcg cac

caat

NF1-5 -279 -270 |

F: ctt ttaggc a

R: tgc ctaaaa g

NF1-6 -232 -223 .

E: ctt goc ttgt
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25
-80
PBS
PBS
Defined Keratinocyte-SFM, Gibco, USA
5 CO, 37
HeLa ATCC number CCL-2
NIH 3T3 ATCC number CRL-1658
U20S ATCC number HTB-96 10 FBS
DMEM 37 5 CO,
Genomic DNA
5x5x5 3 1ml  lyssbuffer  50mM

TrisHCl pH7.5, 150mM NaCl, 2mM EDTA, 100 p g/ml protease K, 1

21




SDS 37

phenol 14,000rpm 5
chloroform 14,000rpm 5
10 3M sodium acetate pH 4.6
-20 14,000 rpm 4
15 70 14,000 rpm
5 DNA DNase
-20
2 -
genomic DNA
1 pg genomic DNA HPV-16 E6
HPV16E6F/ HPV16E6R HPV18E6 E7 L1 Ai :
HPV18E6F / HPV18E6R HPV18E7F / HPV18E7R
HPV18L16672 / HPV18L1R PCR 94
5 30 72
5
15 15
depurination 0.25M HCI 30 denaturation 0.5M

NaOH, 1.5M NaCl 30 neutralization 1M

22



TrisHCI pH 8.0, 1.5M NaCl

10X SSC

42

50 formamide, 5X $C, 5X Denhard's, 10

b g/mlssDNA, 1 SDS 2p
E6 HPV-18E6 42
wash buffer | 2X SSC, 0.05 SDS

wash buffer Il 0.1X SSC,0.1 SDS 52

HP\. 16

30

14,

/

-80
18 E6
genomic DNA HP\-18 E6
pCRII-TOPO TA Invitrogen, USA
HP\\18 E6 accession number
NC_001357
pTetOff-18URREGE7 ?

HPV-18 18URREGE7-F /

18URREGE7-R HPV-18 URR E6

E7 Hind Il

23



3 poly(A) 94 5

94 1 52 30 72 2 30
72 5 1%
pTet-Off ? _
URR-EG-E7 ? HindlIll 37 T4
? 16
50u g/ml Ampicillin LB 37
pTetOff-1816 HPV-16 URR-E6-E7
16URREGE-F / 16URREGE-R PCR
Xhol PCR pTetOff-18URREGEY
37 T4 ? 16
50u g/ml Ampicillin LB
37
pGL3-Basic URR series
deletion HPV18 i

14

14

18URREGE7-F 18URRf126 18URRf292 18URRf444 18URRf611

14

18URRf729 18URR-R PCR

14

Hind 111 T4 2 L4

14

e e A A

24



50u g/ml Ampicillin LB

37

pGL3-18URR (pGL318-Full) pGL318-698
pGL318-532 pGL318380 pGL318-213  pGL318-95
HPV16 URR URR

16URR-F 16URRf157 16URRf320 16URRf441 16URRf597

16URRf712 16URR-R PCR
Xho T4 ?
50u g/ml Ampicillin LB 37

pGL3-16URR (pGL316-Full) pGL316-667

/14
pGL316-506 pGL316-385 pGL316-228 pGL316-114

messenger RNA RT-PCR

1 ml TRI-reagent Invitrogen, USA

5 0.2 ml chloroform
10 4 14,000 rpm 15
0.7 I SO-propanol
10 4 14,000 rpm 8 70

4 14,000 rpm 5

25



RNasefree 2449 RNA  Omniscript RT

kit Qiagen, USA 37
60 -20 cDNA
PCR
30 1
transfection
2x10"
10* 24 03 pug
25ul DMEM 1ul
Lipofectamine Invitrogen, USA 25Ul DMEM
30
200 ul DMEM
150 ul DMEM
DNA- Lipofectamine 200ul  DNA-Lipofectamine
24 6
DMEM
DMEM

L uciferase assay

26



24 DMEM

100ul  Bright-Glo Luciferase Assay Buffer

Promega, USA 2 100ul  Bright-Glo
Luciferase Assay Substrate  Promega, USA [uminometer
Turner Designs, USA, model: TD-20/20 30
25T
4 PBS 800ul  PBS
4 1500x g 5 PBS 500 ul

hypotonic buffer 10 mM HEPES pH7.9, 10 mM KCl, 1.5 mM MgCl,,

0.2 mM PMSF, 20 p g/ml aprotinin, 0.5 mM DTT, 0.5% NP-40

15 4 6000x g 15
cytoplasmic protein 800 ul basal
buffer NP-40  hypotonic buffer 4 6000x g
15 100ul  hypertonic buffer 20 mM HEPES

pH7.9, 400 mM KCI, 1.5mM MgCl,, 0.2 mM PMSF, 20 p g/ml
aprotinin, 0.5 mM DTT, 0.2 mM EDTA, 10% glycerol
30 4 10,000x g 30

crude nuclear extract -80

27



10 p gl

50 pg 100 ul  buffer 25

mM Tris pH7.5, 180 mM NaCl, Im M EDTA 5

Electrophoresis M obility Shift Assay; EMSA

DNA T4APNK  New England Biolabs,
England 2p DNA 20ng 2 ug
nuclear extract Dynabeads M-280 0.1 pg hbinding

buffer 10 mM Tris pH7.5, 50 mM NaCl, 1 mM EDTA, 2.5% glyceral,

0.05% NP-40,5 mM MgCl2 0.5 mg/ml BSA, 0.025 p g/u Poly(dl-dC)

(dI-dC) 30 5 TBE-PAGE
Dynabeads M-280 DNA
streptavidin Dynabeads M-280 Invitrogen,

USA

28



1-2 B&W buffer

5mM Tris HCI pH7.5,0.5mM EDTA, 1M NaCl

1-2 B W buffer

Biotin PCR 18URRf001-biotin

14
/ 18URRr137 18URRf126-biotin / 18URRr300 18URRf001-biotin A

14

/ 18URRr300 18URR-biol 18URR-bio2 18URR-bio3 /{1 4
HPWV18 URRY5’ biotin DNA 1u

g 150wpg I1x B W buffer
1 DNA 1-2

B W buffer 2-3
HeLa U20S1mg; NIH 3T3500 p g binding buffer
10mM Tris pH7.5, 50mM NaCl, 1mM EDTA, 2.5% glyceral, 0.5
mg/ml BSA, 0.025 p g/ul Poly(dl-dC) (dI-dC) 30
1-2 BSA
0.1 p g/ul Poly(dI-dC) (dI-dC)  binding buffer
DNA elution buffer ~ 7M Urea, 2M Thiourea, 2%

CHAPS, 1/50 v/v Tributylphosphine solution 30

29



Bio-Rad Protein Assay Bio-Rad, USA 595nm

-80

I+

Student’st-test * p<0.05 ** p<0.01
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HPV-18 E6

31
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D LN, W L WL W

18 16 EBE6
genomic DNA
18 16 E6
18 E6
18 E6
18 E6
16 E6 16 E6 %
2 8 16 17 21 23 24
)
)
— )
18 100
16 28
HPV-18
HPV-18 E6 E7 L1
Corden et al, 1999 E7 L1
PCR HP\+18 E7 L1

32



/(

HPV-18 Chang et al ., 2005
HPV-18 E6
HP\:18 E6 pCRII-TOPO TA
cloning kit NCBI
HPV-18 E6
E6 C183G

Chang et al., 2005
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18

HPV-18

HPV-16

Bosch et al., 2002; Munoz, 2000

HPV-16

Shyu et al, 2001; Wu et al., 1994; Yang et al., 1997

25
25
7 28
PCR
etal., 2005
E6 E7
HPV-18 HPV-16

HPV

100 HPV-18
HP\-16
E7 L1
HP\:18 Chang
HPV-18

Kuo et al., un-publish data

Shyu et al., 2001

HP\ 16
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HP\W-58 GonzalezLosaet al., 2004
Schellekenset al ., 2004 HPV-18 16 39
44
13 40 Cuschieri
et al., 2004; Sasagawa et al., 2001; Schellekens et al., 2004
adenosguamous carcinoma

Huang et al., 2004; Schellekenset al., 2004

Kuo et al.,
un-publish data SCC; sguamous
carcinoma ADC,; adenocarcinoma

30.7
HP\-16 0
HPV-18 Sasagawaet al .,

2001; Schellekenset al., 2004; Tseng et al., 1996; Yang et al., 1997

HPV-18 Woodman et al., 2007
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2004 1246

HPV-16 -52 -58

58 -52 -51 -56

HPV58 -52

1997

HPV-16 -18

88

1999
Chen et al., 2006
HPV
HPV16 -18

Jeng et al., 2005

HP\16

Lin et al., 2006

HPV-16 Hsuetal.,

Leeetal., 1998



HPV-18 E6

HPV-18 E6
prototype
Zehbe et al.,
1998 350 E6
246 T G Bradyetal., 1999; Hu et

al., 1999
NC 001357 reference sequence
183 C G
36 64 9 107 171 200 276 334 350 356

Chang et al., 2005

HPV-18

European African

Cruz-Hernandez et al., 2005
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HPV-18

HPV-18
HPV-18
HPV-16
Chong et al., 1991 HP\+18
HP\: 16
Bedell, et al., 1987
HP\18
HPV-18
E6 E7 pTetOff-18URREGE7
HelLa Cervix
NIH 3T3 48 RNA
RT-PCR HeLa Cervix NIH 3T3
HPV-18 E6 E/
HPV-16
URR E6 E7

HPV:18  HP\-16
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HPV-16 URR E6 E7

HPV-18
HPV-16 URR E6 E7 pTetOff-1816
HelLa NIH 3T3 RT-PCR
pTetOff-1816
HPV-18 HPV-16
HPV-16 NIH 3T3
HPWV-18 -16
Luciferase pGL3-basic

HPV-18 HPV-16

HelLa NIH 3T3 U20S
48 Lysis buffer
substrate L uminometer pGL 3-basic
t-test
Relative

Luciferase Activities HelL a HPV-18 HP\-16
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HPV NIH 3T3

HPV-16
HP\:18
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HPV-18 E6

Variants Numbers* of patients Results*
Cl83G only 16 Frototype
with A36G and Al71G 1 Prototype
with A64G and A95G 1 N22D C32Y
with AS95G 1 C32Y
with Al07G 1 K36R
with AZ00G 1 K&6TR
with A276G 1 Prototype
with T334C 1 Prototype
with A350G 1 Prototype
with G356A 1 R113K
Total 25

C183G

Chang et al., 2005
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Diagnosis’ Humbers of patients HPV-16 co-infection

sCC 13/25 4/13 (30.7%)

ADC 9/25 0/9 (0%)

SCC; squamous cervical carcinoma
ADC; adenocarcinoma
HP\\16

Chang et al., 2005
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TBP TATA-binding protein; 339 a. a.; 37.7 kDa

C/EBP o /3 CCAAT enhancer binding protein; o /B 358/345
a a; 37.6/36.1 kDa
Oct-1 Octamer-binding transcription factor 1; 743 a. a.; 76.5 kDa

NF-1 nuclear factor-1; 175 a. a.; 19.2 kDa

SP-1 simian-virus-40-protein-1; 785 a. a.; 80.7 kDa

SRF serumresponsefactor; 508 a. a.; 51.6 kDa

YY-1 YinYang1; 414 a a; 44.8 kDa

AP-1 activator protein-1; formed by c-Fos 380 a a; 40.7 kDa and

c-Jun 331la a; 35.7 kDa

(http://www.gene-regul ation.com/pub/databases/transfac/cl.html;
http://www.nchi.nlm.nih.gov/entrez/query.fcgi ?db=Protein)
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microarray
?
differential-expressed polymerase chain

reaction

Specific Aims

Cervical cancer is the secondary most common cancer
in women worldwide. It has been considered that HPV
was a marked factor of cervical cancer. Recently, at
least 80 different types of HPV have been characterized.
These types are usualy broken down into low-risk
(non-oncogenic) and high-risk (oncogenic) two groups.
The most common types that lead cervical cancer are

HPV-16 and HPV-18. In previous studies, we have



known the products of HPV early genes can interact with
some important cellular proteins to disrupt their normal
functions. Particularly, the E6 and E7 were associated
with the development of cervical cancer. The E6
protein affects on the cellular tumor suppressor, p53, and
degradesit. On the other hand, the E7 protein binds to
Rb protein, dissociates the E2FRb complex, and results

In stimulating transcription of cellular genes.
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Dowhanick et al., 1995; Goodwin et al., 1998; Leeet al., 2002; Moon et
al., 2001; Wellset al., 2000 E2
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Primary culture Transfection
3 Serum independence soft agar assay and
tumorigenicity Construction

Inducible expression  Microarray

hybridization dPCR and clonng
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expression system

1 Tet- Off gene expression system
/ Tet- Off / On gene expression
system

inducible system
BD Tet-Off Gene Expression System, BD

Biosciences Clontech Inc., USA, Cat.No. 630921or K 1620-1

tTA tetracycline-controlled transactivator
tTA TRE tetracycline-response element
tTA

TRE

2 pT&-Off-URR-EG-E7

? HPV-18



HPV-18
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31

HindlI|

ue7r

poly(A)

URR upstream regulatory region

u67f

5 -CCCCCCAAGCTTATGTGTGTGTGTATATATATATAC-3

ue7r
5-CCCCCCAAGCTTTATTTTTATTTTACTGCTGGGATGCACA
c-3
94 5 94 1 52 30 72
2 30 72 5 1%
pTe-Off ?
URR-E6-E7 ? Hindlll 37 T4
? 16
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50p g/ml Ampicillin LB
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3 pTRE2-hyg-E2f-Luc pTRE2-hyg-E2t-Luc

E2 Thierry and yaniv, 1987

E2

2

4 8:

00

P M



E2 N

transactivation hinge C
DNA DNA binding and dimerization  Antson et
al., 2000; Steger et al., 2002 E2f
N E2t E2 E2

2 3 Desaintesetal., 1997; Dowhanick et
al., 1995; Goodwinet al., 1998; Wellsetal., 2000
? HPV-18
? BamHlI E2ff
5-CCCGGATCCATGCAGACACCGAAGGAAACC-3 Exr
5-CCCGGATCCCATTGTCATGTATCCCACC-3
E2ft

5'-CCCGGATAAATGGATTGTAATGACTCTATG TGC-3’

E2ff-E2r E2ft-E2r 94 5
94 1 52 30 72 1 30 72
5 1%
pTRE2-hyg-Luc ?
E2f full length E2 E2t truncated E2 ?

BamHI 37 T4 ? 16
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