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Title: The Development of Animal Model for Inmunotherapy Study in Cervical Cancer
Principle investigator : Associate Professor Parvapan Bhattarakosol, Ph.D.
Co-investigators: Associate Professor Suthiluk Patumraj, Ph.D., Associate Professor Somchai Niruthisard,

MD., Assistant Professor Pokrath Hansasuta, M.D., D. Phil., Mr. Monthon Lertworapreecha

Cervical cancer is the second most common cancer found in women worldwide. It causes by human
papillomavirus (HPV) infection. Many attempts in studying the oncogenesis mechanism had been done
with difficulty since no appropriate animal model. The objectives of this study are to develop an animal
model and to study the possibility of gamma-delta T cells for immunotherapy in vivo (animal harbor
cervical cancers) compared to in vitro system. The results showed that the minimal amount of HeLa cells
that could induce tumor in mouse was 2.5 x 10°. The amount of implanted cells correlated significantly
with the size of developed tumor (R’=0.98, y=0.1171x+4.35). After injecting gamma-delta T cells into
the tumor, the cells can kill the cervical cancer cells in that tumor. The killing efficiency enhanced in
pamidronate treated cervical cancer cells. The killing efficiency of gamma-delta T cells was also
demonstrated in vitro. The most sensitive cervical cancer cells to gamma-delta T cells was HeLa followed
by SiHa and CaSki cells. The killing mechanism of gamma-delta T cells involved CD 107 through
granzyme pathway, degranulation of perforin and secreting of cytokines (Interferon gamma and TNF
alpha). Information obtained from this study will be useful in treatment cervical cancer patients with
immunotherapy. Moreover, purified protein of HPV E6 and cells expressing E6 protein were prepared for

beneficially further studies in pathogenesis and development of laboratory diagnostic test.
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ATCC = American Type Culture Collection
Au = Gold

AuNPs = Gold nanoparticles

CaCx = Cervical cancer

CIN = Cervical intraepithelial neoplasia
CSF = Cerobrospinal fluid

CTL = Cytotoxic T lymphocyte

DAB = Diaminobenzidine

Db = Decibell

DNA = Deoxyribonucleic acid

dNTPs = Deoxnucleotide triphosphates

DTT = Dithiothreitol

E2F = Elongation factor 2

EDTA = Ethylenediaminetetraacetate

ELISA = Enzyme linked immunosorbent assay
FBS = Fetal bovine serum

FDA = Food and Drug Adminstration

FITC = Fluorescein isothocyanate

GST = Glutathione S-transferase

HCI = Hydrocolic acid

HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPV = Human papillomavirus

Hr = Hour

IgG = Immunoglobulin G

IFN-Y = Interferon-Y (gamma)

1P = Intra peritoneal

IPP = Isopentenyl pyrophosphate

IPTG = Isopropyl 3-D-1-thiogalactopyranoside
IL = Interleukin

K,CO, Potassium carbonate
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Potassium chloride

Kilodalton

Dipotassium hydrogen phosphate
Liter

Lactate dehydrogenase

Molar

Monoclonal antibody

Magnetic activating cell sorter
Monocyte chemoattractant protein-1
Minimal essential medium
Mevalonate pathways
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Major histocompatibility complex class I
Major histocompatibility complex class 11
Miniute

Milliliter

Millimolar

Messenger RNA

Sodium phosphate

Sodium chloride

Nitrogen bisphosphonate

Nuclear factor kappa B

Nanometer

Optical density

Peripheral blood mononuclear cell
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Retinoblastoma protein
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Revolutions per minute
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RPMI = Rosewell Park Memorial Institute

SDS = Sodium dodecylsulfate

SDS-PAGE = Sodiumdodecylsulfate polyacrylamide gel electrophoresis
ssDNA = Single strand DNA

TBS = Tris buffer saline

TEMED = Tetramethylethylenediamine

TNF-QL = Tumor necrosis factor-Ol

ul = microliter
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(18) FIAWNTUNNTIUIUAITWUFNTTNUDS HPV IRee1aiios 11 atia Ao (HPV 6, 11,16,
18, 31, 33, 42, 52, 58, 34 1A% 36) 1AYAIAVILEVDY primers A2 conditions 1 1% 11411591

PCR ttanalue15199 1 1ag 2 auaia

4' a . . Aq 9 =2
M990 1 AUANAVA oligo nucleotides N1H1UNITANYI

Name Sequence (5°- 3) Target

LICI CGTAAACGTTTTCCCTATTTTTTT HPV-L1

LIC2 TACCCTAAATACTCTGTATTG HPV-L1

PC04 CAACTTCATCCACGTTCACC Human ﬁ- goblin
GH20 GAAGAGCCAAGGACAGGTAC Human :B' goblin
GAPDHI1 CAGTTGTGGTGGTGTCTTCC Mouse GAPDH
GAPDH2 CTTGGAGGCCAAAAGAGAAG Mouse GAPDH
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Primer reaction (50ul) condition product size
L1C1 1X buffer (100 mM.KCI, 20 Start 95 ° C 10 min 1 cycle
L1C2 mM Tris.) Denature 95 ° C 1.30 min

1.5 mM MgCl, Annealing 40 ° C1.30 min 40

200 uM dNTPs Extension 72° C 2 min

o 250 bps.
Extension 72~ C10 min

25 pmole primers

1.25 units of Taq

1 ul of DNA sample
PC04 1X buffer (100 mM.KCI, 20 Start 94 ° C 10 min 1 cycle
GH20 mM Tris.) Denature 94 ° C 30 sec

1.5 mM MgCl, Annealing 62 °C 1min 40

200 uM dNTPs Extension 68° C 1 min

o 268 bps
Extension 68 C 1 min

2.5 pmole primers

1.25 units of Taq

1 ul of DNA sample
GAPD 1.5 mM MgCl, Start 94 ° C 10 min 1 cycle
H1 200 uM dNTPs Denature 94 ° C 30 sec
GAPD Annealing 62 °C 1min 40
0 25 pmole primers Extension 68° C 1 min

1.25 units of Taq

1 ul of DNA sample

Extension 68° C 1 min
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A v W Y- a .. Aa 9y .
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) Ao J L4 a Aann o ya A A
phosphatase A1WAIY substrate N3 uwIzADIOU Il vziAalfnseihliinadiiesm
o oA @ v W . E o ] a
AMUUINasHUENI TNV HPV U specific probes 1 11¥m3wauilu HPV wiiala
v d
gnInnaey
a g L %
WYNARDIAOWUT BALB/c-nude mice 81g 8-10 919108 1imiinisyuna 20-25 nfu
@ ¥ o v o o 1 a a [ a o Y
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v X PR do @ s a v ¥
NoINILAUIFD Azl NFUIdAINAReY Auzuwnemans Imsqualionisuazin
mmgmmqﬂ;‘jﬂ’amm Home office guidelines on the scientific use of animal (Scientific
procedures) Act 1986
v d I o d
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Tuduivhmsnanes nyuaazavzgninliaanlae Phentobarbital sodium 5-9
mg/100 g N9FIN0Y (IP) 12 1d Dorsal- Skinfold Chamber UUHAY (f33UN 1) Tagaz
< { a o 2 { o
naaeslFxaduzSanniwriaves hiaulTan S nausadnarai (laueru-
doaduwad) [11] ldaalu Dorsal- Skinfold Chamber 39%1M51)@ Chamber Iagldnszan
[ Y
iotfeenu Togusnaniu melu Chamber nazaz 14wy lidoondn s @ dwsvusaznqu
s 1
Dorsal- Skinfold Chamber
J 3 A a o
AANLITINNI VB HAVL 1N
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aa o S W ' A 4 ° ]
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. Y o ay dy @ v I 1 s A o 9 =
YUIUNT paraffin embedding taaarULleaIna N uUHULN aﬂuﬁ”laﬂ LW@"L!”I]lﬂJEJE]lIﬁ
1 a J
hematoxylin (18 eosin (H&E) uazmuwai%wmmmwﬂ
Y d o £ tﬁ’
2. NIAFTIVTIVHIATINUENITU HPVﬂRﬂ‘H!"“ﬁﬁ AAYUIUDIN paraffin
. <3| 1 o o o Y ad
embedded tissue SIS IRR uWhlﬂﬂWﬂWﬁﬂi’Jﬁ]ﬁ@‘Uﬁ'liWLl‘ljﬂﬁﬁllﬂJ’EN HPV @815 in situ
. qe . Y a oA v A S A a Aaa
hybridization Tﬂwmﬂamm:i”hsa:mmuazigammﬂﬂmaqa NAIPINYITINYT AU
4 a A a [ a
UWNIMAAST 15IN1V1aTWITUA WHINGaEUTIA.
Q’ 1 4 v [ 1 4
3. msﬂnamamﬁummmamﬁaﬂ Lﬁﬂﬂi‘ﬂ 14 auwmmﬁﬂgﬂmmmaa
] Y
(Tumor  angiogenesis)  NHWINNMIATIIGMINVIUVOMABAIADA  1AIT  Intravital
a 4
Fluorescein Videomicroscopy waz 19 1dsunsums AnT 1A Digital Image Analysis
d a
8. MIAIBBAANIAEPAYIIFHA gamma delta T lymphocytes
o =~ I3 a Aa wa
MMss suaaiaaeav1Ivia T cell mamﬁwmﬂu gamma delta T lymphocytes
@ 1 { a a { Jd a a 1 a
Taolderogradon  buffy coat nuenldandusnalanangudusms Taiaurena
é d A zdyd A o 4 1 (7]
ﬁﬂWﬂT’lﬂﬂuh/IfJ mwaa%uﬂummﬁnmﬁlumi‘1/1Tmmcnaauﬂaﬂﬂaamminmﬂﬂﬂ'lumm
918 Major histocompatibility complex (MHC) v lavdenn imsuon Peripheral blood
mononuclear cells (PBMC) 910 buffy coat Tagru Ficoll-Hypaque density gradient
9 Y £
[ Y ) = A 4
centrifugation HoN1NUUULY PBMC wnziaeslueviis@eusaa RPMI-1640 (PAA,

Austria) 11 2 mM L-glutamine 8113912 10 mM HEPES 11a% 10% fetal bovine serum (PAA,

a

Austria) NQungi 37 psradealuussenaiil 5% Co, nazMINTEAUEadaIY
10uM pamidronate (Novartis) 1 ﬂ%ﬁ HAZANNAIY 100u/m] of IL-2 (PeproTech, USA) 1N 3 oyt
iioAsy 14 31 599¥IM51en gamma delta T lymphocytes 910 PBMC Taol4 miniMACS
(Miltenyi Biotech, Germany) 11a% ma%aaum1nu§qw§mamaﬁﬁ’aa§% flow cytometry

9. MINATRUANNAINIDIHMIMMEBAANITIAINBad gamma delta T lymphocytes 11
YiaoaNAaoa (in vitro)

Yy a £ g

o 4 {
9.1 Cytotoxicity test 1 1%AA gamma delta T lymphocytes N¢iaou1ALTgNTUAD 11
o o <
nagouANNAINIIA luMIaaauzGahnuagnlurasanaaes msnageuldya
.. . . tﬁ’ o o 4 3
NAAdU LDH Cytotoxicity Detection Kit Roche) Tudieadu larimsnageuiuadues g

ﬂ1ﬂ3Jﬂ@.ﬂ 3 ¥ila A9 Hela cell, SiHa cell ey Caski cell uazsl%’ NTY cell GTNL‘IdJu normal
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11.
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human fibroblast finen I8ndileuzd whnuagn Susadaiuau Taehimsuaradussa
Wanuaeenidluasandy fio nqu 1 185ue1 pamidronate 1az ngu 2 11i'1§5 U1 pamidronate
Tagl96n3 18714 effectors: target cells 71 20:1 1A 40:1 AR

9.2 Cytokine detection mmsnaaevna lnmsaiwaduzSalasmsinsizy
37911 Cytokines ﬁwé’waﬂmiuiwdwm'mhwaﬁ 1&un Interferon-gamma, Tumor
necrotic factor —alpha #1835 Enzyme-linked immunosorbent assay Iﬂﬂi%}‘ﬁﬂﬁ’181ﬁ1l§%§ 1l
VDN PeproTech, USA
MINATUANNAINIAIUMIMAETaaNZI5Id I8Iad gamma delta T lymphocytes 134
HNYNAQdI (in vivo)

10.1 maeum‘;mag’iﬂumwaﬁ gamma delta T lymphocytes Mmmsaanandiwag
gamma delta T lymphocytes & 38114%!;1 &1 CellTracker green (5-chloromethyl fluorescein diacetate;
CMFDA, Invitrogen, USA) udniusaanaanainiaiguinuiimatgnsadusaluny
TagRanate 9 @i MN15ATINAOUANUAIBYVOUFATAY in vivo imaging System
(Kodak, USA) NUNHaINa

10.2  in situ apoptosis detection A9 MINAFOUANNENITOVDY gamma delta T
lymphocytes TumsilfimadueiFane  Tasasnngnenianmvesyaduzddimsdond
WMNLATT  in situ apoptosis detection kit (ApopTag® Plus Fluorescein In Situ Apoptosis
Detection Kit; CHEMICON International, USA) W1un@esganssenivgoasaiusd
maasealdsdu E6 wazL1 vedhSaudilamnluriasanaass

11.1 M3tA383 E6 uay LI expression plasmid  Wanadia pGEX-4T-2-L1 Noueaia
T1l58U HPV type 16 L1/GST fusion 1a¥ pGEX-3X-E6MT doua31a11sau HPV type 16
E6/GST fusion 143 UﬂJW?J‘LélLﬂiwﬁ'mﬂ Assistant Professor Dr Peter C Angeletti (Nebraska
Center for Virology, School of Biological Sciences, University of Nebraska Lincoln, NE 68588,
USA) ¥hms Tnaunanaiianaaessiiai Escherichia coli DH5CL itorivaiuamanaiia
Tifigans

112 M3InsIvaevdiu E6 waz L1 1 plasmid  ¥1115@59d0U8UGUIN E6 uay L1
wanaiiafiogu Escherichia coli DH5OL 134 76735 PCR Tald primers Sumzdo HPV-16

E6 tag L1 M1uA15199 3
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M3199 3 primers N 1¥uMsasRARUNA AR E6 1Az L1

Primers Sequence (5°-3°) Target PCR product (bp)
LICI CGTAAACGTTTTCCCTATTTTTTT L1 250
L1C2 TACCCTAAATACTCTGTATTG
Prl TCAAAAGCCACTGTGTCCTGA HPV-16 E6 119
Pr2 CGTGTTCTTGATGATCTGCAA

Wmsin3u1a DNA 5 TuTasans 1w 1X PCR buffer (100 mM KCI, 20mM Tris
pH 8.0), 1.5 mM MgCl, , 200 uM dNTPs, 20 pmole of each Prl/Pr2 primer, lunit of Taq
polymerase (Fermentas, EU) U311@5321 50 lulasans fanz o4 esrnmaiden 5 wd 1
50U AINAIY 94 BIFIAIFEE 30 IUIT 57 eersaed 30 IUIT LAz 72 pernralTe 1
Wit B 35 50U uasqaTe 72 earuwaFed 10 Wi dunawandafild1as 1.5% agarose
gel 114 0.5X Tris borate EDTA (TBE) buffer

11.3 M3 transformation 1311/\1’511?{3’3@17;&@]%8111”15) transform Lelaﬁtj Escherichia coli
BL-21 (DE3) “’]éﬁl,‘]dJu expression vector @113DYNNT zé’uﬁ’aﬂ Isopropyl-B-D-thiogalactoside

o = A A ¥ 0o <
(1PTG)  nldlimsudaseenveslisAundosms  Taeldymiterduiagyl Z-competent

U

= v A

Escherichia coli transformation kit & buffer set (Zymobroth™) il lauuniizendadonudr
v Y
ApanTIaRUMINoguoInNaIaiiane3s PCR Mna1lu 11.2 9nsa
114  apnzimnzanlumsuaasesnvadlilsau  eldtinmsuansoonveallsdun
9y A <KX o ~ 9 an A
Aoamsniiga Jehmsasnmanzimunzan Taun gungiiai q Ao 25 1ag 37 03N
~ Y A A ) = £
waFea USud1snsedu As IPTG IANUGLGU 0.25 D9 1 mM HAZIze2IaININIzau

a

] ' ) Aa A Y o Yy v 3 A
ANLLA 4, 6 LLaE 8 6153111\1 L!ﬂJﬂ‘VIL'iﬂﬂWTHﬂWiﬂigﬂuu']ll‘]JaNﬂ’Jﬂ PBS !,!,asmqumﬂgu -80
paRYITE IUANIIMIanaae 1
(Y] S o A A Y [ 9 4 a

11.5 fnﬁﬁﬂﬂilliﬂu u']!!ﬂﬂ‘ﬂliﬂ“l/lN”Iuﬂ”lﬁﬂﬁgﬁ]uiﬂﬁgﬁ'lﬂ mimmammﬂmmn
PBS NUAIUNAUUDS 2 mM DTT, 1% Triton X-100, lysozyme (1KU/ml), complete proteases
e . A 9 s ¢ o '
inhibitor cocktail (1 tabblet/10ml) (Roche Co., USA) waztivel¥iaaauaneuysel i lwu

v ' I 9
IA3OIAUAAUITONEY (High intensity ultrasonic processor VC505, SONICS) Hada1ntiuii 1
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y = 3 ' A A = A 3 o '
ﬂu@ﬂ@gﬂ@u‘ﬂﬂfﬂuﬁjjﬂu 17,000 39USOUIN N 4 DIAUBALFYE HUIU 30 UIN INUAIDYI
mMsazalonazaNoWXas 13 Nguugll -20 o IwATed 1WDATIIAOURI07D SDS-PAGE

1.6 mamnllsAuuigns

11.61 TdsAu ke vhldsauliusgniaoaanges (Affinity chromatography)

GST Fusion protein column purification kit Y9IUTHN GE Healthcare 1109910 11/58191A
plasmid vector (pGEX) Qm%mgiﬁ'u glutathione S-transferase (GST) e IUAINT o aNl
glutathione 3UIMZOYAVIIA (sepharose) TsAUIzgnIV TilsAun luliGsTaz lnasen lidy
g a . o Y A A4 B
buffer 1INUUAN elution buffer x711W GST Mgaoenu lilsAuireuegny GST znga
v 4
ponaleri i 1a lsaunlinnuuigniun
4 [ y [ g .
11.62 Tseiu L1 riloaninTusau L1 oglugdluazaienin (Inclusion body) 39
1 { %’ 1 o v o . .
aowildeglugiiazaneinoulaely 3.5 M urea 1azM19@ urea 00N TAN1391 Dialysis
v . . (J = =~ (Z Y R o 1 @
@19 dialysis membrane Y119 7000 Maau (1U5AU L1 Fuu1a 8000 A1aa1) 1aI991W 1A
N394 (Affinity chromatography) GST Fusion protein column purification kit VOIUTEN GE
T ¢,
Healthcare 1ouon Tsauusgnsae i
[l 4
11.7 M3M SDS-PAGE a2 Western Blot NOATINADUIUTUANVUT GNT V0
Tos@u E6 oz L1 hTusAuimsen lduensiig 10% polyacrylamide gel tazdouguo
T1)5AuA28d Coomassic blue dunavinavewnuTsaunlsing  welndinnusume
Maa91auen 1U5AUFIU 10% polyacrylamide gel udl¥vimsndeudie TusAuudaumum
115U (nitrocellulose membrane) HAz¥MIATIMN TUTAUMBLBUATDATUNIZAD E6 Az L1
[mouse anti-HPV-16 L1 and E6 monoclonal antibody(Santa cruz)] (8% goat anti-mouse IgG
labeled alkaline phosphatase (Santa cruz) AIUAIY substrate BCIP/NBT Lo danans ‘]Jﬂﬂ{]
A o
VDD VT I NN
MsHaEraanzeIantimstanssenvedllsiu E6 veshSauiflan
¢ 2 7 & S 3 o q T
12.1 aainzes @waa RKO (ATCC CRL-2577) iuaanz5saa1d Ivay @edinal
e NUAUDY wild-type p53 ua laid endogenous human thyroid receptor nuclear receptor (h-

TRbetal) MM 3zao91u01M151809ad Minimal Essential Medium (MEM) 13} 20% fetal
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bovine serum (PAA; Austria), 100 units/ml penicillin G t48 100 ug/ml streptomycin, 2 mM L-
glutamine and 0.01M HEPES (N-2-hydroxyethylpiperaine-N’-2-ethan sulfonic acid) (Sigma,

a

4 v
USA) iaainziesigumgil 37 esmusaidoa nelaussennia 5% Co,

122 Plasmid  pCI-Neo (Promega, USA) Miiiou HPV-16 E6 1@5uanueyns1znan
Prof. Paul Harmonat, University of Arkansas, USA 1Wa1aiiau1n319a0un3logueddu

k) asy 9
HPV-16 E6 #2975 PCR Tudo 11.2
o . o a Y J 9 H 0o

12.3 M3 Transfection 1 1Wa1eriia pCI-Neo ¥ 1gyaa RKO Taglggaiieduiagll
FUGENE HD® Transfection kit (Roche, USA) HAZITMINUNUTENUUZIN mTAa@en

a’d'd a 9 an . 9 dy
waanina1ala pCl-Neo 1aglde11)H 11z neomycin 2,000 pg/ml wadn 1 luemsides

J o 2 s AAA (BN e s A an .
waa  maziRsusaaniinseaogas 1 luemsneuradntien)§¥uz neomycin

A 2 ¢ o A v y oA

2,000 pg/ml  Tagnlasuemsimeusadnn q 3 T dszanar 1 @y HaIINUY uraan
dy A an S A A
@ealdunasrveaeumsion HPV-16 E6 #1835 PCR Tudio 112 1yaaniiow HPV-16 E6 9
deamsae 11/i5enI1 RKO-E6

124 P13A3I980U RKO-E6 93835 Immunofluorescence  11%ad RKO-E6 911411

= 4 o 4 =2 <Y
asndeumsuaateanvedlusaumeluwad Taeiuzaduiaseuualaddie cold acetone
A A = = ) 9 .
NYUNHN -20 DA UaIKIT UIW 10 UIN LAIYOUAIY mouse monoclonal anti-HPV16 E6/18
E6 IgG (Santa cruz) NANID9 1:100 AMUAY goat polyclonal anti-mouse IgG PE (Abcam,
k) '
UK) AWI09°9 1:20  As9ag 30 wiil Ngamgdl 37 essnwaidod asiadouguaniola
Y o 7 o I A 2

napIganssAuvigeaIsaud (Olympus, USA) dUnaiyaaniinisiso e aanas

125 RKO-E6 Stable cell line liofoimsisaaninuauiianmsuanasoonved 11sau

9 v
HPV-16 E6 1Wegaanall Tedesihimsmizinsusad RKO-E6 1ldninde 123 ae 'l Tag
[ dy o A 9 as . I~ A
mmsmz@saazaaaen Inglse)§iug neomycin 2,000 pg/ml Wuszeznn 9 2 Aoy
= s I o 4 It

asnaeumMstaaseonyed llsaumelusaailuszes s IWNTLNUFAINNFAANMNT
uandeen (Fe8az 100)

12.6 MIATINARY RKO-E6 #2835 Western blot  115ad 1 IuFUdMsaduana

Tus@uuazuensiiu SDS-PAGE 11azf319%1 HPV-16E6 91873 Western blot 9143540 11.7
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13, MINHUINIATIVHWDUAIIUIUINIZAL HPV AI8ITNMITINNGNaYMAMITUNBIA

13.1

13.2

13.3

Y
MIAIINOUMAUNUNBIR 19%0 gold colloidal solution YA 10 nm INUTHN
. . o 2
Sigma-Aldrich, cat.G1527 aymMAU TuneIMUNUTIIN 0.01% tvvasslu 0.01%
tanic acid, 0.04% trisodium citrate, 0.26 mM potassium carbonate, {2& 0.02% sodium
azide
d' o W a a0 A I Y
msmanziiminzasveseymamlunesiinuseuvedne HPV ol lq
PunaeuaveanndogaigauurIoynIau Tuned Tdeameanizi
MzanueanNuilunIa-a1 vesasazany (pH 4, 5, 6, 7, 8, LAL 9) AUANN
Y 9 a A o 1 R A
WHUHUDILDUALBATUNIZAD HPV-16E6 tlag HPV-16L1 (Santa cruz) 999919
< A o ann 9 A KX o
111 1:200, 1:400, 1:600, 1:800 and 1:1000 tievhlgnsewdInIu 5 Wi vair
91UA1 optical density 1AINE1IAAU 580 nm
= o A a S0 T A o
mswseneMAMI NI undoUIEUALBAND HPV  Iagdone 1ha1suvisany
o [ ' Y k2 1 a =)
pymAu Tunesmliuan1znia-a19aae 0.2 M K,CO, 1414 pH 8.0 lduouauod
o oA a9 =\ o Yy a 2 o k4
Y3119 0.5 pg/ml MMIUNNYUHUYNHOIUIY 30 WIN HAWINUUAY FIIMTAN
pUNAUT IUNBIMAITA1582810 20 mmol/L sodium borate, pH 8 911} 1% BSA uag
X A <3 1 =1 1
0.1% sodium azide YUANAZNOUNANNITITOV 25000 5OUADUIN Lazldaisazaie

20 mmol/L sodium borate, pH 8 N1 1% BSA 11820.1% sodium azide 111 4°C

13.4 PMIATIVNWEUAY HPV-16 E6 taz HPV-16L1 A3e3En353unguaymninly

= = Qd d‘ =~ o
nesm1 1 11sAuUSgns HPV-16 E6 1oy HPV-16L1 Masonuainie 11.6 w1
Ugnsennueymau Tunesmiindoudleuouduedae HPV 90 133 Tagih
UPATeNgnYlaN o NuAe 4, 25 1ay 37 eruraea  Hazins 191 AT
k) A ™ A A
AN T DY spectrophotometer (Smart ~ Spec, BIO-RAD) NA1481IAAU 520, 580 LAy
620 nm waINNURAsewIY 0, 30 uaz 60 WA lagvasanIuANUINTY

J < 2 o '
L“]faallgli\iﬂ']ﬂllﬂ@‘ﬂ CaSki G?Qllﬁ’]iwu‘ljﬂﬁillsll@\i HPV-16 ﬂgﬂigll']m 600 copies

uazvaeanUauay Feynau TunesmNAZoUA10 normal antibody
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135 anusumizuazaniliveIimssiungueymainlunesm  tienmiawlves

=< o A a A Y 9 1 [ Y

ﬂ13@153%%d‘1/1”|mim)i]Nﬂ?mmuaum%uwmmmmumN q NU hlﬂl,l,ﬂ 0.625, 2.5,

10, and 40 pg/ml  wazIMsNAARY  AUMIHIANUI UL 1FA0814 cell lysate
a A é Y 1 9 1

voaunfizerany laueslusesnaon laun Staphylococcus aureus, Streptococcus

Yo

viridians, Enterococcus spp., Escherichia coli Wa% Pseudomonas aeruginosa Tae'lasy

ANUDYIATIZHA9E19AINA1IIN 919150 AT.5HEFT DATAITTA WUIBLUANITY

a a a 14 4 a o {

INY mmm@a%mm AUTLUNNYFTAT ﬂWWﬁQﬂiﬂ!iJ“ﬁ'l'WlﬂWﬁﬂ u@ﬂﬂWﬂai%}

@ ] J < Aa 1= @ a 1

120814 cell lysate “lJ’ENL‘;]fflailg!,3\T]hﬂllﬂgﬂ‘ﬂllngulllllﬁTﬁ‘WLl‘]qiﬂiillalﬂalﬂﬁ']\i ] UB

HPV aquaadluaisah 4

M131971 4 Standard cell lines used in control experiment

Cell lines Type of cell line HPV DNA
CaSki Human cervical carcinoma ~ 600 copies HPV-16 DNA
SiHa Human cervical carcinoma 1-2 copies HPV-16 DNA
Hela Human cervical carcinoma HPV-18 DNA
ME-180 Human cervical carcinoma HPV-39 DNA, HPV-18 DNA
MS751 Human cervical carcinoma HPV-18 DNA, HPV-45 DNA
C-33A Human cervical carcinoma Negative for HPV DNA
HEp-2 Human laryngeal carcinoma Negative for HPV DNA
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Han13Ive
N1
1y v d v dw d' < v d
mswmuﬂmﬂa’smmﬂamiﬂamiﬂgnmmumﬂammmnuﬂgnmmﬂu“luamﬂﬂam
Jd < d‘ U
1. msmaeumﬂ%mmmmwaamﬁmmmzau‘lumiﬂgnmsﬂmﬁ;’lmam

X 9 2 s L g s g a &
GLHL‘U'E]\W]U NMINTINIZLadNEaa HelLa G]f\tllﬂu!c]faailzli\ilhﬂuﬂgﬂﬂﬂl“]f@ HPV-18 agnaaoy

! ° (J s A 1 [
gnarelunynaaes gausnduan 20 a1 TasldfSunaveusad iuanaany fie 2.5 X10°, 5 X10’,

o ¥y A

6 2 dy A A o Yya 9 < [
tag 1 X10 °I/N1JL°IN’6?ﬂ‘ﬂg11T'Ll!GU’ENLcﬁﬁaV]u@ﬂﬂijﬂﬂﬁnﬂﬁﬂﬂfl‘ﬁmﬂﬂ@uﬂ%iﬁﬂqmuﬂuﬂﬂﬁﬂﬂ NWUN
J 5 A A o Yya g X A Y X o < v T A
‘IEIJTML"Haﬂ 2.5 X10 LWﬂQW@Wﬂ$ﬂ11WLﬂﬂﬂfJULu@ ﬂ1§LW3J6UfﬂfJGUfNﬂ@ulu@ﬁ\‘llﬂ@!»"l’iuulﬂ@l\‘llm@l‘!ﬂ 14
o vy A a4 o o P ,
‘Hm%1ﬂuuhlm/nmi%ﬂaaﬂu‘ﬁgmummwaﬂ'n%@mmﬁnwu‘ﬁmmﬂ?mmmaa‘Vlﬂgﬂmﬂua3
o ) & - ) X = o o g Y o d‘
F2YZIATNTITNANUINDULIUD TINDNUVUIANDULUD W‘]J’J'lﬂJﬂ"J'lﬂJﬁiJWl!‘ﬁLﬂutﬁuﬁi\‘l NALLEANANATTINN 5

naygi 2

d‘ 1 J 1
M3190 5 wamsilgnoneisad HeLa luilsunaage lunynaaes

No. HeLa cells Week (s) after implantation
No of mice with tumor (%) 0 1 2 3 4 5 6 7 8
Size (mm) 4.6 8.0 8.75 9.25 9.25 10.25
s 0 0 0
2.5x10
+1.70 +2.30 +15 +1.5 +1.5 +2.87
4/5
(80) Body weight (g) 23.24 24.06 | 2426 | 25.32 26.16 25.84 25.82 25.72 26.36
+1.61 | £0.64 | £042 | £1.23 +1.31 +1.24 +1.02 +1.07 +1.01
Size (mm) 4.00 5.00 5.3 6.6 7.3 8.3 9.6
5><105 0 0
+0.00 | +1.00 +0.57 +0.57 +1.15 +1.52 +0.57
2/3
(66) Body weight (g) 18.6 20.66 | 21.60 | 21.76 21.83 21.60 22.03 23.00 23.73
+0.66 | +1.15 | +1.15 | £1.07 +1.15 +0.26 +0.65 +0.72 +0.70
Size (mm) 3.0 5.5 6.5 12.0 14.25 14.75 14.75
1><1()6 0 0
+0.81 | £1.00 +3.10 +6.53 +7.13 +7.36 +7.36
4/4
(100) Body weight (g) 17.3 19.67 | 20.60 | 21.00 21.85 22.32 22.37 23.03 24.02
+1.04 | +0.88 | +0.98 | +1.37 +1.36 +1.14 +1.14 +1.31 +1.49




Tumor size (mm)
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A B
C
16
*  25x10-5
141 = 5x10-5
y =2.0929x - 0.219
12 y = 0.9286x + 3.2429 1x10-6
R2=0.7708
— — Linear (5x10-5)
b = - - - -Li 2.5x10-5
. e _- inear (2.5x10-5)
8 _ - Linear (1x10-6)
6 1 -
e ] -
= y =0.9343x + 1.8781
4] R? = 0.9799
2 4
0 . . . . . . . .
0 1 2 3 4 5 6 7 8 9

Weeks after inoculation

4 @ A a ' a Aa J <
s 2 (AB) dnvuzvesnyinaguyuad1e papillomatosis U3 ahiimslgnmiemaauzisa (C)

v & I ~ ' v &
ﬂiTV‘ILLfT@Qﬂ??ﬂﬁﬂwuﬁﬂlﬁ]ﬂﬂ%ﬂ'lﬂll%aa HelLa ‘I/I‘]_Igﬂiﬂfl VUIAUBDINDUIUBDLASISYSLIA
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2. MINTINGMSIANTUVBIHADAADA
A X ¥ A o Y oy Ay A .
f‘ﬂiW‘IllEIJL!‘lJi’NLﬁum@ﬂ"l]81/]Tf‘ﬂﬁGli'J"l]IﬂElfniﬂ@ﬂﬁlﬁulai’)ﬂﬂ?ﬂﬁTiﬁﬂﬂllﬁQ fluorescein
. . A [ v 1 4 . . Aas .
isothiocyanate (FITC) tN®ATU 14 auwmmiﬂgﬂmamaa (Tumor angiogenesis) 19875 Intravital
1 a { 1 4 =
Fluorescein Videomicroscopy #1711 USnmignoiead HeLa 191 lvosryazwulimsadwvoudu
A A 2 ' @ 9 o A = @ ' A e e
Lﬁi’)ﬂﬂ/‘l3J3J']ﬂ5llu'ﬁ]fl']\1ﬁ%ﬂ¢l"lﬂﬂfﬂmu Lll'E]L‘LEEJ‘]JWIEJ‘]Jﬂ‘]_lﬁl“!ﬂ@Nﬂ?ﬂﬂﬂﬂﬂﬂlﬂW']g@'lﬁ'ﬁmENLGH'E) MEM
d' dy = aa dy dy dlo/ o U d' Yo
(31]1’13) Lm%u’ﬂﬂﬂ]ﬂuﬂaﬂ’lﬂﬂ’liﬁﬂﬂ’lﬂ’liwEJ'I'ﬁ'J‘VIEl'IGluL‘L!ﬂlﬂ@ﬂ@]ﬂﬂ']ﬂﬂil’)m"l}f]\ﬁf]ﬂiiﬂﬁluﬂquﬂllﬂiﬂ

1 4 S o @ F)) A ~ 1 [ 9 ~
ﬂ"l'i‘]JQﬂﬂ']fJL"]faaiJ&’Lﬁ\?ENW‘]Jaﬂ‘}Jil‘lS,"’U'ENLﬁ“L!La'ﬂﬂﬂll']ﬂﬂ')'ﬂuﬂﬁ]uﬂ’)ﬂﬂllﬂ')ﬂ (qﬁj‘]J‘Vl 4)

a vy oA v A X ¥ A A XA A Ada . s
3‘1]113 ﬂ'IWﬂ'lﬁllﬁulﬂE]ﬂLlﬁﬂ\‘lﬁlﬁlﬁuﬂ'ﬁl‘w31sll‘Ll"llﬂ\1Lﬁulﬁﬂﬂﬂilﬁmluﬂlﬂﬂ‘ﬂﬂﬂﬁﬂgﬂﬂ']EJL"]fﬁﬁiJ&iQ

oAy Yo s { 4 o 2.
A. nyngun @5y 1wad HeLa NUSuna 10° 1ad (doadi)an)

'
=

B. 1ynguadunui 1850 MEM medium (g03dia1w)



10X

10X

317 4

[

Jda d‘ A 2 Qy ¥ d' o
ﬂi&lmg‘ﬂ']\‘]l,“]faﬁjﬂEJ'WI‘W‘]Jﬂ1§LWNﬁuﬂlﬂﬂl&julﬁ@ﬂiu%ulﬁﬂmﬂﬁﬁuﬂWTﬂTiﬁﬂE']
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Y Y '
A. Fuiilonsnuseus seulsnvoanyIdsumsilgnaienie Hela cell (10°) Wudnvazueq

YA 44 2 Et
LA UADANLNUUU (Qﬂﬁﬁ%)

Y k4
B. "H‘IJLﬁ’E'JiJ‘iL’JiI!ﬁ@‘U“] iﬂﬂiiﬂﬁﬂﬁﬂgﬂquﬂiﬂﬂu
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(v d aa
J.anyausigaaneaneIsInen

@ o 1 4 Y @ 4 o < @ '
ﬂWﬂﬁﬁQﬂTﬂﬂTﬂTiﬂQﬂﬂﬁlﬂlcﬁaa HeLa ﬁ\jllﬂlla'lﬂigll']m godla1r e mMsINUAI0E19

@

dy A a Aa A 1 J < A o [ aa = 1 4
ITHUDIIDUILIUNIN \11/]llﬂ'lﬁﬂgﬂﬂWfJL‘ﬂfaﬁll%ﬁﬂlW@ﬂWﬂWﬁﬁ\?ﬁﬁ?ﬂ‘ﬂTQWﬂ?ﬁ?ﬂﬂW NANITANHINUVIUL DD

'
=

Ay v J Yo J 4 <3 @ s A a a .

nlannnylungquitlasumsilgnmeaduzGwznuanyuzveusaaniianuialng@ (dysplasia) 11az
<3 o o s A a dy A A 1 . Y 1 @ A =1

TNITUUUANHUSIUWIZVDUFIANUNITAALYD HPV 1158171 koilocyte hlﬂ@ﬂ']\i“]fﬂﬁ]u Lllﬂllﬁﬂlllﬂﬂ‘ﬂ

v W L J & 1 = a a ~
Audnyazvousad lunguauguas linulianuaatn@las (37 5)

A B
10X 10X
C

b\ 40X

v

d‘ aa dy A a A 1 4 <
s 5 dnvasmanaiImevesiiemelinuilgnaawaauzisilunynaaes
J { Y J { < [ I a a
A. waany 185 ums1gnoie HeLa cell Nf5anm 10° uaaaliiiudnyuzveawadnanlng
(luanaw)
g ' Ax v . ' 2 o Ja A
B. [%adnynguAIuANNRAAI8 MEM medium Inuivdnyazsaanialng

@ Aa X I a f 2
C. anBMzUel koilocytes Mnavulumadninmsaae HPV (gnesd)
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4. msasnamasiugnssnhianlanlufewise
A A o a A a Y d” 3’, a 14 [ 2’, KX o
MRIUGUNUTNUANNTEMNNDULBUWNANINEAa HeLa AIUUTIIMIAT T
A o k4 as . . Y . A
gudu Taen13ns 9K 1A WUENI TNV HPV @287 Polymerse chain reaction (PCR) 1ag1% primers
° 1A o @ Y . < (R dyl <
FUNIZADIU L1 §1%50 HPV uazl¥ human [B-globin gene 1Wua219 3181 human DNA 1182 mouse
I @ 1 2 I [ @ @
GAPDH 11lua219%7 18]y mouse DNA  11azyimsgudunanIsns e wugnIsuves HPV Taonis
fuunsiiaues HPV laoldganadou HPV genotyping (INNO-LiPA HPV) uag msWl in situ
T Y N
hybridization #28 probes N3 UWIZAO HPV type 16 1Ay 18 dnATInily laolidaniuanne HeLa DNA
,ﬂ A Ax Y I
Hag 110180V YNAAAIY MEM 111 normal mouse DNA
[ g’/ o 1 o 1 4
HAMINATOUNUNIMYNIADIAT (X4 uag X5) Nlasumsignoredlesad Hela Hds
WUFNITUVO HPV (317N 6 A, Lane 3,4) 11agA3799NU human B-globin gene (31N 6A, Lane 7.8)
@ 4 1 yw {
illounuiwad HeLa (U7 6A, Lane 2, 5) U9n91n1i63A529W1 mouse GAPDH #10 (317 6A, Lane 11,

12)

2580

4000

S00

200
200

100

99 bp

9

d‘ [ a dl 9 dy d. d' [
sUne A. WanNITNATaUNITWUINIINUBY HPV i]'lﬂ‘]JiL'Jﬂ!if]EJIﬁﬂ‘l’lulﬂiﬂﬂlu@kﬂf)ﬂk&ﬂqﬂiﬂ

L'l

1 J <
13 ﬂ@lﬂﬂ1ﬂlcﬁﬂall$lﬁ\1

Lane 1. DNA marker (bp) Lane 8. X5 DNA (B—globin primers)

Lane 2. HeLa DNA (L1 primers) Lane 9. Normal mouse DNA (B-globin primers)
Lane 3. X4 DNA (L1 primers) Lane 10. HeLa DNA (GAPDH- primers)

Lane 4. X5 DNA (L1 primers) Lane 11. X4 DNA (GAPDH- primers)

Lane 5. Normal mouse DNA (L1 primers) Lane 12. X5 DNA (GAPDA- primers)
Lane 6. HeLa DNA (B—globin primers) Lane13.Normal mouse DNA (GAPDH- primers)

Lane 7. X4 DNA (B-globin primers)
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s1fi 6 B.
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Tsai ldnnitlomeninryi 1asumsign
[ 4 <3
MeraauzIa Ingganadol HPV-genotyping

V2 (INNO-LiPA HPV; Innogenetics)

10X

40 X

3UN 7 wamIATIARVEUTUAIIWUENITNYRI HPV 1A87T in situ hybridization

A. UIHURATIWDIASNIATWUENTTU HPV-18 Mdavens 10X

P a %’ a o w
B. mmaeeuaausann ImHauInizaadiiaaneluiiunded (@nas) Masveto 40X
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a Y J ¢ ! X
MIANBININBAUBINMINNANTUIZAUIHAA (Teells) Aatvaanzi3ahnuagnimnziaasluraeanaaes

o d
(in vitro) nazludninaass (in vivo)

d ¢
1. MsssaauANNIAaMmNyan (gamma/delta T cell)

! d
L1 AaNuANTUIHINgaNve pamidronate TuMINIZAUUDNNUAIMNIBAA

A
N

1 Y
MMINATOUMANUINTUAMZ AUV pamidronate 1A lFANNANTUAIEA 0.625-200

UM/ml nszqu PBMC Wamsnagounun anududuinszquldiunuuuaamieadgs

A X '

A A Y q Y = y A4 =~ Y o= Yo
‘Vlfj"ﬂﬂ’é] 10 uM/ml Iﬂﬂﬁnﬂiﬂﬂ5$ﬂu1WNLWNﬂluﬂQiﬂﬂa$ 77 Lllﬂlﬂﬂﬂﬂﬂlcﬁﬁﬂﬂklﬂllﬂiﬂ

MIN3ZAUAIG pamidronate (311 9)

4 = J o
51U 9 Snadesazvonuuunamiiyadnaininnsnszdqu PBMC 8128 pamidronate

U

Yy 9 1

AITULVHUHAN 9 A



39

a

¢ A o ¢ Y 0 0
1.2 PWanawnuuuaemimaau3gns  vawnnszduiraa PBMC 13w 14 3u 3ahunih
a s X o q v a £ : = g =
mMsugnunuuIAamiivad sawavesmsih ldusgninudmnisiesas 90 (310 10) uaz
1 ] s I A
Uszmnsaiulvg (Fevas 87) vewnuuuaamwadnuen 1Ay vyovo2 T cells (310

11)

gﬂ‘ﬁ 10 miﬁflﬁ’uﬂummaﬂvﬁwaﬁﬁqm% A) non-stained pamidronate treated PBMC B)
PBMC stained with FITC anti gamma delta-TCR antibody C) purified gamma delta stained with
FITC anti gamma delta-TCR antibody determined by Flowcytometry D) purified gamma delta

stained with FITC anti gamma delta-TCR antibody determined by Fluorescence microscope



4’ = /A o Y a £ 9 9 a A o a 1
g‘ll‘ﬂ 11 Nﬁﬂ'lﬁ@]i'J%LLﬂillﬂlﬂﬁc‘nﬂl“lfﬁﬂ“l/wnalﬁﬂﬁq‘ﬂ‘ﬁlm%EJ’EJ?J@]’JﬂLL@uGlU@ﬂ%HWWﬁ‘HHﬂﬁN 9
Y

#38 Flow cytometry
A) Stimulated PBMC §oude FITC pan anti g/d TCR antibody.

B) unuuuAamisaasn Stimulated PBMC §01820 PE anti VY9 antibody and FITC anti
Vo2 antibody

C) Control PBMC §oume FITC pan anti g/d TCR antibody.

D) UnNWUAAAIAHAAIN Control PBMC 80uf10 PE anti VY9 antibody and FITC anti
V02 antibody
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% Cytotoxicity (Mean + SD)

Cells E:T =20:1 P value E:T =40:1 P value
HeLa: Treated 40.70 +10.80 51.52 +16.56
0.0041 NS
HeLa: Non-treat 2038 +11.31 3485 +13.52
SiHa: Treated 31.31 +15.49 4931 +16.80
NS 0.0038
SiHa: Non-treat 20.81 +10.71 3146 +11.12
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CaSki: Non-treat 13.93 +1.60 28.16 +7.51
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0.0395 0.0176
NTY: Non-treat 10.33 +3.80 16.59 +5.44
PHA blast 3.95 +0.49 ND ND
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1. MIAILHBUADUIUNIZ HPV-16 E6 taz HPV-16 L1 21nuuaiise

5.1

5.2
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Msnaaaumanzimanzanlumsuansesnvedldsauninnaradialuuuniise
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1un15398% MIMTESoUUBUAIIUTUNIE 2 Fiia AD HPV-16 E6 1ag HPV-16 L1

A

v 1
AaUIloIeT N E.coli BL-21(DE3) NUNaneiia pGEX-3X-E6MT %30 pGEX-4T-2-L1
lauda vmsmanngmsnszduuuaiiGelimsuanseonuollsiu E6 uaz L1 14
Y = o 9y 9 a
1a5umgeige TaonsdSuanududuves IPTG (0.25 uaz 1.0 mM) guugil 25
ey 37 oduwaldod uaz szeznalluminszdu Ao 4, 6 uaz 8 ¥ 19 FIwanua

annzNANgaueINIsUaAI00N E6 AD 0.25 mM IPTG Ngmnigline (25°C) uu 6
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#2103 (317 16) drwdannzhangavesmsuaatoon L1 Ao 1 mM IPTG gangil 37

°C w1 4 $2 T4 (Un 17)
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msanalldsfuliuSans  wavinmsimsizinu TsAu GST-HPVI6E6 81150
Wa1eenu11d 1aoAse @91 GST-HPVIGL] WU310gAANY inclusion bodies Tuimad
uuaiise (317 18) Juihimsana GST-HPVI6E6 1HU5qnF 1aen15W1u GST affinity
9y

'
=S

chromatography LL@%ﬁWﬂﬁﬁHEﬁ!Nﬁmiﬁﬁ/ﬂﬁlﬁ}‘]ﬁiqwﬁﬂﬁfﬁ% SDS-PAGE and Western
blot 18T15Auv119 43 ATaaradu (kDa) wazfinon GST ¥11a 26 kDa (314 19)
d2u GST-HPVI6LI suiludesiinisadaazatsTdsAuesnuininazneuwad
HUATE u&28 8M urea solution now udI3uIFLIgnsnevda 18T1sA v 80

kDa (317 20)
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UY

e

<@mmmm  GST-E6

GST-E6

GST

GST

@  GST-E6

GST

GST-E6

GST

A
M: Marker
1: Non induced by IPTG
2: Induced by 1.0 mM IPTG, 25 °C, 4 hr.
3: Induced by 1.0 mM IPTG, 25 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 25 °C, 8 hr.

M: Marker
1: Non induced by IPTG

2: Induced by 0.25 mM IPTG, 25 °C, 4 hr.
3: Induced by 0.25 mM IPTG, 25 °C, 6 hr.
4: Induced by 0.25 mM IPTG, 25 °C, 8 hr.

M: Marker

1: Non induced by IPTG

2: Induced by 1.0 mM IPTG, 37 °C, 4 hr.
3: Induced by 1.0 mM IPTG, 37 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 37 °C, 8 hr.

D
M: Marker
1: Non induced by IPTG

2: Induced by 0.25 mM IPTG, 37 °C, 4 hr.
3: Induced by 0.25 mM IPTG, 37 °C, 6 hr.
4: Induced by 0.25 mM IPTG, 37 °C, 8 hr.
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BL-21(DE3) "n1zmM3nszaua1d 9 1aun anududuues IPTG (0.25 mM 1ag 1 mM) gl 25 uag

37 oeAuvadod tag sz lunInTzaU Ao 4, 6 uaz 8 2 Tug



170
96
72

55
43

34

26

170

96
72

55
43
34

26

170
96

72
55
43

34

26

170

72
55

43
34

26
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<=  GST-L1

< GST

G GST-L1

G GST

< GST-L1

e GST

e GST-L1

4 GST

A
M: Marker
1: Non induced by IPTG
2: Induced by 1.0 mM IPTG, 25 °C, 4 hr.
3: Induced by 1.0 mM IPTG, 25 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 25 °C, 8 hr.

M: Marker
1: Non induced by IPTG

2: Induced by 0.25 mM IPTG, 25 °C, 4 hr.
3: Induced by 0.25 mM IPTG, 25 °C, 6 hr.
4: Induced by 0.25 mM IPTG, 25 °C, 8 hr.

M: Marker

1: Non induced by IPTG

2: Induced by 1.0 mM IPTG, 37 °C, 4 hr.
3: Induced by 1.0 mM IPTG, 37 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 37 °C, 8 hr.

D
M: Marker
1: Non induced by IPTG

2: Induced by 0.25 mM IPTG, 37 °C, 4 hr.
3: Induced by 0.25 mM IPTG, 37 °C, 6 hr.
4: Induced by 0.25 mM IPTG, 37 °C, 8 hr.
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519 17 #adAI12¥ SDS-PAGE N80NA18T coomassie blue Y89 GST-HPV16L1 fusion proteins 1 E.coli

BL-21(DE3) "n1zmMinszaua1d 9 1aun anududuues IPTG (0.25 mM 1ag 1 mM) gl 25 uag
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<+«— GST-11

<+ GST

51 18 HaTn12¥ SDS-PAGE HiouR10@ coomassie blue A: GST-HPV16E6, B: GST-HPVI6LI lane M;

Marker, lanel; whole cell lysate from E.coli BL-21(DE3) containing pGEX-3X-MT-E6 or pGEX-4T-2-L1

non-induce by IPTG, lane2; pellet of cell from E.coli BL-21(DE3) containing pGEX-3X-MT-E6 or pGEX-4T-

2-L1 after sonication. lane3; supernatant of cell lysate from E.coli BL-21(DE3) containing pGEX-3X-MT-E6

or pGEX-4T-2-L1 after sonication,
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170 e

96
72

wup o ¢ GST-E6

gﬂﬁ 19 SDS-PAGE and Western blot analysis Y834 GST-HPV16E6. A: SDS-PAGE stained with coomassie

blue and B: Western blotting, the purified GST-E6 was detected with mouse anti-E6 monoclonal antibody,

lanel; whole cell lysate from FE.coli BL-21(DE3) non-induced by IPTG, lane2; whole cell lysate from E.coli

BL-21(DE3) containing pGEX-3X-MT-E6 induced by IPTG, and lane3; purified of GST- HPV16E6.
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kDa M 1 2 3 4 5 6

e GST-L1

17 - R

3 1/ 20 SDS-PAGE analysis Y93 GST-HPV16L1 Lane M; protein marker, lanel and 2; whole cell lysate
from E.coli BL-21(DE3) containing pGEX-4T-2-L1 non-induce and induced by IPTG, respectively. Lane3;
inclusion bodies form E.coli BL-21(DE3), lane4; soluble fraction from E.coli BL-21(DE3), lane5; flow-

through washed E.coli BL-21(DE3), lane6; purified GST-HPV16L1 in urea solution.
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