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Table 1. Plasma membrane proteins overexpressed in endometrial cancer cells

iTRAQ ratio
- HEC-108

No. peptides used:
~for identification

HEC-251

HEC-116

Protein name

SNG-II

HEC-1A = HEC-6

HEC-1.
1.670

“Accession number

3.175 2.824 3.958 1.364

2.032

1.271

Disintegrin and metalloproteinase
domain-containing protein 10

014672

1727

5239
2.747
4396

4307

5.745
7.79
2.171

3.017

0398

fLysosom‘efasso‘ciat:ed‘mémbrané glycoprotein 1

P11279

6.438
11644

n.d.

8.526

5.353

2.518
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Tumor necrosis factor receptor superfamily member 5

P25942
P31431
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8121

Neural cell adhesion molecule L1

4.283
2,864

13.756
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O N O N
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9.025

0.905

1.211

26
15

P32004
P50895

3.265

0.876
3.140

0692
1.773

Basal{éelil;?dhééio’h molecule

3.256
38.946

16.042

5.228

Coxsackievirus and adenovirus receptor

P78310
Qo589

3435

~ Bone marrow stromal antigen 2

4.637
17.020
18.523

2.542

8623

5.286

1.912 2.827

3.199

2.360

Desmoglein-2

Q14126

QoHsVE

CUB domain-containing protein 1

47.784

77.025

23.673

4.374

Junctional adhesion molecule A

Q9Y624

The iTRAQ ratios were calculated comparing the endometrial cancer cells’ iTRAQ signal divided by the normal endometrial cells’ iTRAQ signal. Proteins overexpressed more than twofold in at least

four cell lines are listed.

Abbreviations: n.d. = Not detected.

Plasma membrane proteomics in endometrial cancer

HEC-88nu or SNG-II cells (BST2-expressing endometrial
cancer cell lines) were assigned to one of three treatment
groups (n = 6 per group): (i) PBS; (ii) isotype control; (iii)
anti-BST2 antibody, 5 mg/kg (SNG-II) or 10 mg/kg (HEC-
88nu) twice weekly. Although the tumors of all mice were
approximately equal in initial volumes, significant differences
in tumor growth were observed during the study, as illus-
trated by the tumor growth curve in Figure 4a. All mice were
sacrificed on days 61 (HEC-88nu) or 85 (SNG-II) post-tumor
inoculation. The tumors of the anti-BST2 antibody treatment
group were markedly smaller than that of the PBS and con-
trol IgG treatment groups (Fig. 4b). The tumor weights of
the anti-BST2 antibody treatment group were significantly
decreased compared with the PBS and control IgG treatment
groups, whereas there was no statistical difference between
the PBS and control IgG treatment groups at the termination
of the experiment (Fig. 4c).

Once we had established a proof of principle that the
anti-BST2 antibody can inhibit tumor growth, we then
sought to identify mechanisms by which the anti-BST2 anti-
body acts on tumor cells. Anti-BST2 antibody treatment
showed no significant therapeutic effect in identically treated
NOD/SCID mice, with anti-BST2 antibody treated mice
developing tumors at virtually the same rate as PBS and con-
trol IgG treated mice (Fig. 5).

Discussion

Our study focused on a novel biotechnological method we
found to be useful for identifying tumor-associated cell-sur-
face antigens differentially expressed in cancer cells with
respect to corresponding normal cells. The ideal expression
pattern of a tumor-specific antigen for antibody therapy is
that it should be abundant and homogeneous on the surface
of cancer cells, and absent from normal tissue."® Such targets
can be experimentally identified at different molecular levels,
such as DNA, RNA, and protein.

DNA microarray technologies have led to the identifica-
tion of genes that are dysregulated in cancer cells when com-
pared with normal cells.***' However, DNA arrays measure
only the changes at the mRNA level, and this is not always
translated to corresponding changes at the protein level, lead-
ing to many false positives and missed positives. The use of
mRNA expression patterns by themselves is often insufficient
for understanding the expression of protein products, as
additional post-translational mechanisms, including protein
translation, post-translational modification, and degradation,
may influence the level of a protein and its antigenic epi-
topes.”>?* In addition, effective induction of ADCC or CDC
mediated by a therapeutic antibody requires abundant
expression of cell-surface proteins specifically on the cancer
cells,*?* providing a compelling rationale for a more direct
analysis of gene expression at the protein level by proteomic
methods.

The intensity of individual proteins in the sample is cru-
cial when performing proteomic analyses, as larger amounts

Int. J. Cancer: 132, 472-484 (2013) © 2012 UICC
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Figure 2. (a) Representative immunohistochemical staining for BST2 in normal endometrium and endometrial cancer specimens.
Immunostained sections were counterstained with hematoxylin and photographed with an Olympus FSX100 (Olympus). The expression of
BST2 was negative in normal endometrium, whereas endometrial cancer showed strong membranous reactivity for BST2. Scale bar, 100
um. (b) BST2 immunoreactivity in normal endometrial tissues and endometrial cancer tissues. The expression of BST2 was increased in
endometrial cancer, with significant difference (p < 0.0001). IHC score = intensity score (0, 1, 2, or 3) x positivity score (0, 1, 2, or 3).

of some proteins may hinder the detection of less abundant
proteins, such as cell-surface membrane proteins. As such,
enrichment of plasma membrane proteins is an important
initial step. Physical isolation of membrane proteins using
centrifugation and/or chemical extraction are well-described
methods.***” However, these techniques fail to isolate only
the cell-surface membrane proteins and usually provide

Int. J. Cancer: 132, 472-484 (2013) © 2012 UICC

extracts that consist of all the membrane structures, including
those inside the cell (e.g., endoplasmic reticulum, Golgi appa-
ratus, and mitochondrial membranes). The proteins that are
found inside the cell will most likely not be accessible to the
systemically delivered antibodies and hence do not represent
a group of interest for discovery of targetable molecules.
Another way to enrich specifically the potentially accessible
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Figure 3. In vitro growth assay of endometrial cancer cells treated with BST2-siRNA (a) or anti-BST2 antibody (b). HEC-6, HEC-88nu, HEC-116,
and SNG-1I cells are BST2-positive endometrial cancer cell lines. (@) A total of 1,000 cells were plated in each well of 96-well plates and then
SiRNA was transfected. Cell proliferation was assessed at 24, 48, and 72 hr using a WST-8 assay. Values were normalized to control-siRNA
treated cells. There were no significant differences in cell proliferation among BST2-siRNA and control-siRNA treated cells. (b) Anti-BST2
antibody or isotype-control IgG (final concentrations of 0.1, 1, 10, or 100 pg/ml) were added to 1,000 cells/well in 96-well plates. Cell
proliferation was assessed at 72 hr using the WST-8 assay. Values were normalized to untreated cells. Anti-BST2 antibody had no direct
cytotoxic effect on endometrial cancer cells in vitro. (), ADCC activity of anti-BST2 antibody. Calcein-labeled HEC-1 (BST2-negative) and HEC-
88nu (BST2-positive) cells were incubated with bone marrow-derived lymphokine-activated killer cells at an £/T ratio of 50 in the presence of
0, 0.1, or 1.0 pg/ml anti-BST2 antibody. (d) CDC activity of anti-BST2 antibody. *'Cr-labeled HEC-1 (BST2-negative) and HEC-88nu (BST2-
positive) cells were incubated with 12.5% baby rabbit complement in the presence of 0, 0.1, or 1.0 ug/ml anti-BST2 antibody. Anti-BST2
antibody had ADCC and CDC activity against HEC-88nu cells (BST2-expressing endometrial cancer cell line). *p = 0.045.

cell-surface proteins involves conjugating membrane proteins
with the small molecule biotin and using the receptor strepta-
vidin to extract the labeled proteins.”>*

In this study, we quantitatively analyzed the plasma mem-
brane profiles comparing normal endometrium and endome-
trial cancer using a biotinylation-based approach for cell
membrane enrichment combined with iTRAQ technology

using nano LC-MS/MS analysis. While quantitative mem-
brane proteomic approaches combining biotin labeling fol-
lowed by enrichment of cell surface membrane proteins by
avidin-beads and SILAC technology or spectral counting
were already reported,”®*® we demonstrated that iTRAQ
approach is also an alternative method, suitable for the quan-
titative analysis of the cell surface membrane proteins.

Int. ). Cancer: 132, 472-484 (2013) © 2012 UICC
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Figure 4. In vivo therapeutic effect of anti-BST2 antibody on endometrial cancer growth. SCID mice inoculated with HEC-88nu or SNG-II cells
(both are BST2-expressing endometrial cancer cell lines) received PBS, control IgG, or anti-BST2 antibody twice a week for 4 weeks from days
4 (SNG-II) or 9 (HEC-88nu) post-tumor inoculation. (a) Time-course of tumor volume change. Tumor volumes were measured twice a week and
calculated as the product of length, width, and height. The mean volume + SD of six tumors in each group is shown. Anti-BST2 antibody
treatment resulted in significantly decreased tumor growth compared with the other control groups (PBS and control IgG) at the termination of
the experiment. *p = 0.0110, **p = 0.0108. (b) Mice at the end of the experiment. Scale bar, 1 cm. (¢) Tumor weight at autopsy. After 4
(HEC-88nu) or 8 (SNG-Il) weeks of observation following treatment, tumors were removed and weighted. Their weights were significantly
different between the experimental (anti-BST2 antibody) group and the control (PBS and control 1gG) groups (p = 0.011).

In total, we identified 272 proteins, 139 of which (51%) frames encode integral membrane proteins,* our results indi-
were found to be cell-surface proteins. Given that global cate that the membrane proteins were moderately enriched
genomic analysis predicts that 20 to 30% of all open reading by our sample preparation strategy.
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Figure 5. Natural killer cells are required for antitumor activity of
anti-BST2 antibody in vivo. NOD/SCID mice inoculated with HEC-
88nu cells (BST2-expressing endometrial cancer cell line) received
PBS, control IgG, or anti-BST2 antibody twice a week for 4 weeks
from day 9 post-tumor inoculation. (a) Time-course of tumor
volume change. Tumor volumes were measured twice a week and
calculated as the product of length, width, and height. The mean
volume * SD of six tumors in each group is shown. There were no
significant differences in tumor volumes among PBS, control IgG,
and anti-BST2 antibody groups at the termination of the
experiment. *p = 0.9769. (b) Mice at the end of the experiment.
Scale bar, 1 cm. (¢) Tumor weight at autopsy. After 4 weeks of
observation following treatment, tumors were removed and
weighted. There were no significant differences in tumor weights
among the three groups.

Plasma membrane proteomics in endometrial cancer

Eleven proteins were annotated as unique membrane pro-
teins whose expression was specifically up-regulated in endo-
metrial cancer (Table 1). These proteins included several
reported markers for prediction of clinical outcome (neural
cell adhesion molecule L1 and CUB domain-containing pro-
tein 1), suggesting a certain amount of robustness for our
methodology of identifying tumor-associated antigens.”>** In
the present study, BST2 was further validated as a potential
therapeutic target for endometrial cancer, because BST2
showed one of the most significant differences between nor-
mal endometrium and endometrial cancer (a 10-fold up-reg-
ulation was shown in four of seven endometrial cancer cell
lines compared with the normal endometrial cell line) and
has been reported to be overexpressed in endometrial cancer
using genome-wide gene expression profiling?' In future
work, we would like to characterize other novel candidates
for developing new therapeutic agents.

BST2 (also termed CD317, tetherin, or HM1.24) was orig-
inally identified as a Type II membrane glycoprotein with an
unusual topology (one-pass transmembrane domain and C-
terminal glycosylphosphatidylinositol anchor) that is prefer-
entially overexpressed on multiple myeloma cells.***> More
recently, BST2 has also been proposed as a tumor-associated
antigen expressed in some human cancer cell lines.*** How-
ever, BST2 is an interferon-induced protein and inflamma-
tory cytokines such as interleukin-6 and tumor necrosis fac-
tor-alpha might also induce its expression.*® Furthermore,
BST2 has been found to block the release of enveloped virus
particles (e.g., HIV-1, Marburg virus, and Ebola virus) and
may therefore be an important component of the antiviral
innate immune defense.*>** Future research should further
explore the role of BST2 in inflammatory diseases.

To our knowledge, protein expression of BST2 in endo-
metrial cancer has not been described before. Our results are
the first to show that BST2 is significantly overexpressed in
endometrial cancer compared with normal endometrium.
The degree of histological differentiation and surgical patho-
logical staging showed no significant correlation with expres-
sion of BST2. Given the almost ubiquitous expression of
BST2 in endometrial cancer, BST2 might have some value
acting as a potential molecular therapeutic target."” In this
study, we demonstrated that the administration of the anti-
BST2 antibody reduced the growth of BST2-positive endome-
trial cancer cells in SCID mice. The suppressive effects on tu-
mor growth were observed in two cell lines. In principle, the
putative mechanisms of monoclonal antibody-based cancer
therapy can be classified into two categories.*""*> One mecha-
nism is direct action to block the function of target signaling
molecules or receptors, or stimulate apoptosis. It has been
reported that BST2 gene is one of the important activators of
the NF-xkB pathway,” suggesting that the signaling from
BST2 antigen affects the biological responses of BST2-
expressing cells. However, silencing of BST2 expression by
siRNA transfection did not alter its cell proliferation, and
the anti-BST2 antibody had no direct cytotoxic effect on
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BST2-positive endometrial cancer cells in vitro. The other
mechanism of tumor growth suppression is via an indirect
action mediated by immune systems such as the ADCC and
CDC. We showed that the anti-BST2 antibody had ADCC
and CDC activity against BST2-expressing endometrial can-
cer cells. Indeed, the same clone of this monoclonal antibody
used in this study has previously been shown to be effective
in promoting ADCC and CDC.*”*® To examine the relative
importance of ADCC, xenograft analysis was performed
using NOD/SCID mice,* which have impaired natural killer
cells, thereby compromising their ADCC activity. Anti-BST2
antibody treatment did not result in a significant decrease in
tumor growth, suggesting that host effector mechanisms, and
ADCC in particular, critically contribute to the antitumor ac-
tivity of the anti-BST2 antibody in vivo.*

Beyond tumors, expression of BST2 on normal tissue is a
key factor in assessing the suitability of an antigen for anti-
body targeting in oncology. Expression of BST2 in normal
tissues is still less clear. An earlier report indicated that BST2
expression was barely detectable on normal B cells and was
not detected on other normal tissues, including bone marrow,
liver, heart, kidney, and spleen®® A recent article demon-

483

strated the expression of BST2 in various normal tissues by
immunohistochemistry.*® Although limited, a Phase I clinical
study reported that a humanized anti-BST2 antibody did not
cause any serious toxicity when administered to patients with
relapsed or refractory multiple myeloma.*””*® To consider the
potential for toxicity of targeted anti-BST2 therapies, addi-
tional studies in relevant animals, including nonhuman pri-
mates, would be warranted.

In summary, we have used a high-throughput proteomic
approach to identify and quantify membrane proteins which
might represent potential therapeutic targets of endometrial
cancer. BST2, one of the proteins identified using this
method, may serve as a candidate therapeutic target for en-
dometrial cancer. While we focused on identifying targetable
candidates of endometrial cancer, our approach is broadly
applicable to other malignancies for screening new therapeu-
tic targets.
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. BREXFEERERBAREHEO L
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B - 0 EROKEAITIOF AR
b RBAEEIE 20 AWTTE (1990 FER) &
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BEEOERLPBRE DL Lvhh
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2 60 ~ SO BRI RBEDE—2 T
b o155, 2005 4420 30 BALHE RN
2 LI h 20~ 30 MABE VI,
[EmREENC TERHNEE 2282

rEEE
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LY ERIHPY Y 2 F 0 DARE
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~F. BEOHE B @A L 3R
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‘EEZHEOHPVER
RROEE

-FEHFARBOHE

v, CORUHPVREL T, T
EESHETRYOHERE L HPV Rk
REFYAET S, HPVEBEH I Y
AW ARMEFIT I

WG H ., “OHPViRES®
#H T . BE. BERRREZO
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T35, V72 F  BERRCHRBHER
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BELREELOCRATEYRY. BR
BiIRmATLION.

U2 FrEEROB&EEEL, 2013
EEREITIZ1IFH Lal, BE
DELIABEERE 2RBEOE T
2500 MBI L L3 2TV 3, 108D
EEVERBAREZB THRENIL

2013.04
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A= —OHFEF— 22 LHENT 2
LHPV 7 7+ OHERTE. BR
AR ORI 7 P L22d 5, K
ERENBE&OHEE TR 2011 4 48,
HOBOERRYPHPY 7V 25 OER
BErHELTR @®2) 25, 861
Bl hoTuvsietkiba, [ER
ABERU T3 I LoEME3T
R, ZEEORINCRRBDEES
ORI RsE L] P EHKEIAM
EOZmifFrid s,

BITOHPV 2 2 F TRFRTY
RUTEENAVLIEET S, HPV
PrFrEBEELILIE CTREFESR
BALREOROLOBREBH»G, FE
PARBEBENETT S 2 LRE
ENTV2, HPV 2 F88% b,
BTFR2EZIL L IEBE T LS
BEETHY, tOFWRTLATFRILE
BERtolvzL 9,
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BHEHKE [2EEORC BRI
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HARIZBIT A2 FEENPADOKERIZIONH72D
ILIANTKE (7T8A) 5% (8250) K4 v (115
N) 79 Z2 (101N) LIRS THL, T8
BB AT FERIBO R F BB A B A

(Squamo-Columnar-Junction SCJ) #* 543
HIEPHONTWS, £ IIRPLEHETHS
B AR O & O B E G OEMAE L < 19754
TIE 5% TH o 72DN20064E121323% & 72 > T
Bo F7220 ~30RDOFEEROWEMAE L <.
197541213105 A H 72 ) 10N TdH - 72 D H320024F
ZE36ANER->TWSE (M),

HPV EFEHEDA

TESESATE P8 T =<7 4 VA (human
papilloma virus HPV) OREFIZL - TBI 5
EMLENT WS, HPV IZ/SRANBIZET 58
80008 31T K DBRIR &S DNA 7 1 WA TE
Ex v 7Y F (L1) DNA BS54 H 5100
FEESFEE SN T, ) B30EEIEHEMIC X -
CTRY L. 15F 4 (HPV16. 18, 31. 33. 35.

(Siee-n1Z D) E-Fid
- n n
(5.0 (=] w

o

5

¥
b £ o «;:72 e’
o T e ot
T =
1975 1980 1985 1990 1995 2000 (%) ,,fm
*ERRPFAESE

| BEFA s AR A - ADRASRE (TS BAEEEREHIES)

1 20-39R D10 N7z ) DBTEH A DFEAE
IR

FBREMEH H25.2 No 755

FESHAA L HPV

® A B Z

39, 45, 51. 52. 56, 58, 59, 68, 73. 82) V%%
BAKESELTWSEnbRTwWb, BAFAILH
ELTWwW3HPVZEY A7 RHPV (H5W0id
EHE HPV., BHPAMHPV) LR, B A2
HPV Z FEEVALSC LB A. SER A,
JLFIAS A HIHBEASA DFEIC S ES L TW5H S
EBHLNT WS, LAL, FEEIFATIRIERIZ
100% HPV "l S B Dzt LI - 4L A
Tli340%, FIHENA TIEI2%IBE X2V, 5
2 7 BV HPV IZIZ 15 E N 55 168IB LY
ISTIDMFICEE T, £ < OETRTEHEIADOH
70% 2> H16EI D 18FI AR S B A5 HARTIE
60% TH B (M2), HPV IX15 ~ 24F D — kLt
P30 ~ 40% I S, 20RO LED20%
POHEY A BHAPV s s & v s D
Hbo —H—HBEOEY A B HPV BEHHF L
KETIZERICEH 5 910-20% TH 5,

HPV (IC & 2 HH AR
KRR HPV @A 5 2 A L CAE L SRR
DINTRAG D B AEFERHR I O FL AL IR A L

TOMDE : 41%

1889 : 14%

TOHDOE : 52, 58, 33, 31,35 &  etc.

K2 HAAOFEHEHGAD ORI SN S HPV O
FE¥E
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r 7 AHMEE DNA IS AR E LT episome & L
THET HEBRIRE L 20 57, BRYHIE D 552
WA VAT LB EE L, BHEICSE S h
Bo WRBEMILD LEADHILIZE S 2T A
VA NEZ A, FE $H O Squamo-
Columnar Junction SCJ (X HIfZHE5EAE . HPV
DR - B2t SC] TR Z 5 &, HPV HH
FFIZ coilocytosis & FHIEN BIREE L 5, 6 Kl
RIE L EOEKY A7 BIHPV IZEE L TH L
THEDNAICHARAEINI LIE2WVAH BY A
7B HPV ICES T 5 L5 F DNA I AR TN
% (integration) Z &23H 0. TNVEDAICH
BRLTWBEEZSNT WA, HPV IZIZ W&
faF e B &ML T £ 9 Open Reading Frame
o TWT, TEHEVSATIEEY X7 & HPV
DMPBET O E2HFHE - RELTE)H, Th
WHWESS K UETPHEFEFEI L Twb, E7iE
Rb &AL TRbZANIEILL. Rb & E2F O#
G5 E2F 2 i 8¢ 5%, E2F I3 pl4ARF %
FHEL, TOME, pP3xEETAILICLST
TR AZFHEEL, F722 D pb3id p2lwafl
2 L CHifgE A EES T L) &5, Lo L,
EMR HPV OB T O BT FF 2 U 47—
YD 12>THHEGAP (E6-associated protein)
CHEKREDOL B L PRI T HEEREL ERL
E6AP D& I2L Y pbs3x X F L TT
FTV = AL A pA3D R ERET LY, L
72235 T, pOFHRMICIET R b=V ADFE
bR REZET, EETEEZE-
IR BI % EE 2 BN 5,

7o, FEUEIFATIZp 6™ O HERERD

INK4a gene

e

cokes

3-a HPV GHEFEHEI;A

3

HWIERE, TOE—FHEEOXFNVIZL S5
BOMEEIR25%ICED LB, BT T ESH
PADFEEIZB T HPV B & M L7z fafk
HFTHbh, BHEIZL D CIN B XU SCCHED
R 2~3fFIchseMEINTVASEY, B
MIZX 5T ple™e o FuE—F —#HBD X F )V
BB, TV AT 4 v 7 RERIHZ2E
ITHZEIZE). BIEICHES LT AT REMEDS
ERHENTWE, pld*™ idpl16™e & FnTHEE
HEL, ple™® D exon 1 & pl5™P D exon 2
ORNIHEETAHple™ Dexon 1. KU ple™
Dexon 2L 305 b EETTHB" pld*™
X HDM2 & EE:H S L. pb3D 4z i3 5
BE2BH5, /2. pU™ OEEHNEF I L o
THETLHZELHMONTWS, RBEKICER
MBI 5B L E2F OEEIEEATIAE L, M
FEEIZay b a—VTELRL 250, E2F i
p 14" OB EFE L po3RH 2 EMEILT 5 2
WX DIEEEVWTWAE EEZ 5L, HPV
GO TFEENATIEE FEETRT LT &
B L Cp16™e RO p 14" ORFEDTLHEL TV
BIEBIVEEIZLZ WY, 72, HPV BEOTEH
WATIE p 16" DEBDOEHL BB ALNS,
HPV O T ESEAATIX ETIZX ) RB OAE
L2 BZ 5729 E2F OWREBEEENTLEL, €0
HEDPUT OREANTTEL TCBELEEZOND

(H3-a), HPV BFHEDFEHAANIB T pl6™*
DFEBDOTLEL TV HHEIE, ETICX > TRB&
BAOREILENTWAZ LIZHTAE T4 — KNy
JREENE TV AEEEZ LN TS, THITH
L HPV B0 FE SN AL INKda E=THEEDOKR

3-b HPV BUEFESHIA

FiBEEmMSM H25.2 No 755
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KHBHVITHBERERIZID p16™“RB AR &
O p 14 ph3#EEE & b ICRNFEIL S WIS B 2 5
tZzo6nsb (H3-b)s
FEEPAIADPAREZRETRET A LN
HMONTWBD, BIDAIEEIZFESEE R E
3% (Cervical Intraepithelial Neplasia CIN) & %
WIFTESEIHEEE E LN TWTCIN 1 25
BRI, CIN2OSHSEEREK, CIN3 EHER
ERB L EEHNSAICHYET 5, CINLOS0%
DEBIIHFENEEIEL TV ZE, YA
HPV &R I S b CINSTH EITHE L 4%
BIEBIE30-50% 1B ER W LY XD, kD
SN LB LVWEHPV DS L ¥ U 75T
TIEEHML T EERREZRIETE v,
H HRENEENRE»IREEERETH 50
HETAHHEE L TCXREAEZMELLZ 0
FUT A — R E )BT FERD 5. KD
AR IE. RBHRB L OBEBEERD 2EXD X
Rtk dh 525, X ko hr—FidkE
BT v ¥ alcR E s h, RiEfbs iz X 4
AR EOBGTIEIREAIN L5, RNELS T
7ol X i ilas®Z e B THAELER
BELTWw3Y (M4-a), EHMETIEIXBEERD
X geta kNG L SN TwaHlE & BEEH R X
Yt RAEIL E TV A RIILASRLE LTV 5,
IR LT, EA—2oOEHILE k. Bls €
7ua—FipfilEogERchuL, kb o
B3R CRBER T - EBHABROR —0 X
et RKDRELE N TWAE I 22 BY, AEL
SN Rt fhD DNA EEEICAFIUELI T
LI ENRMENTWS, DNA O X F VLS
BOMEFTEHDT, AHLENTHO X Jefe
RITHI DR ERETH A F VI X B ATE L Z R
FT&%, TORAZHWTX fafk oz
FTHhbr7 vy s ZHZEEET (AR) O
exon 1OAXAFNALDONNY — 2 FH LD 7 0
FUV T4 —BITEPHAE ST S (K
4-bec)o CINDZRDO L ERBHREEZBI ol
EFNCDOWT T ad ) 74 — B L HPV O
typing 217 -72& Z A, CIN 1 ®50%. CIN2®
70%. F722THOCINSYPE/ 70 —F VRKRE
THEEE LTOUEEZTTICoTWAI DD
Pbe EJ Z7a—F N7 CIN DIZIFTEER» S

FrioREMSH H25.2 No 755

ENEHPV 2 E b, RY) 7u—F iz
CIN Sk A4 %5 4 70 HPV 2 S N 5,
mYU A7 B HPV B2 20 % CIN /HEITRD 7
WIRZIZIL LE RIS - 7L, E/7u0—F
Wi CINFRERRY) 70— F MV RRECH LA
BIlEE-EITTH5Z 0090 -72® (K 5-a, b,
c)o CIN JRZEDFEE - #AT & V9 BIFOTFHNIL.
ESR PV BREOFEL ) 7 1) 7 4 — AT
DORRDOIIFHINVIDMHABEL, SSIITEMSER
HPV B0 FHEE 7 0 F) 7 4 — i & 2 A
HFhbeEbZ L TLVHBTHE. T/ B/ 70—
F V7 CIN WA T BN HPV O —E25F 7
J BIICHAREINTVWAEZERRENTNS, L
72735 Cy HPV B Z - 72 % D CIN J{E
Tid HPV DNA i episome [ZFEL.RY 70—
FVBREEFRRT 52 (K6-a) HPV 5+
B AANHARAEND T EIZL Y, HPV Y
Ja23E / 7 a0 —F VIZHE5E U 7- BB 1 O b %
OV E N, & HITEETFENI b - TiZHE
BICRETHEEZONS (W6-D)o

72 CIN 3OZHOT. TEEHRMMETR
W2 AT o 7EBNI K L1258 L7 AEAR X ) JREH
OREYOHLZOFY 74 — T Z21T> THhS
& FEEIRCER L CIRBMEICHETET 5WET
. TXRTCOYF EDOREDFE CAEHELD /S —
vERL. BE—MlgH %D CIN 29525> TR
SNTRETHAHZ b bH, TEESRICE
RIEAEBIAFEET HWEDO LR PITIE. ThEh
DIRED X FEDORNFELD /8T — Y IFE NI
BZoTwbb0hdhs (7)Y, 2oz Lk
D CIN3DZ  IFEMER HPV ORGP X ) 10
OB SHEL, INRAIE—TRDOLNS
LD BIENY ZFSREITERT Z25 BHIC
& HPV BEZ X » TEHOEICHE T B ER D
HHZ Vb D,

HPV 77 F > EZDHE

19904E 12 o T 4 WV AR F (viruslike
particle ; VLP) # BHHI B4 & OEZM
JaCHERT 2HEMAFEHRSNS X H 2% Y HPV
TIFUHNREEND LI Roz. VLP LI,
TANREFE UABRIEREEAT 505 74V
ABEFEETRVERTTH D, FTEEN AT
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episomal

EEHER

- RKFAROXRE K —
-  BRAROXEEE 0
""" REmEoTLL
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K 5-a CINI2OREBRHERBE 705 7 1 —,
HPV O (JHIEER)

e E/70—F)I

CIN3 LA / sem o Rysyo—rn
e 16
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\

CIN2 FEERBR _ e 527!
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T
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12345678

B7 HM$ELRERD 7 0T 7 1 — T

5oz F 2z (F52v AR
754 V) 4T F Y (AT AR A
HHYVFRDHI6E K 18RI DG & Bf§ 5 2 &
T, 16B118%IZ X % CIN2, CIN3., TEEMNAD
BEETFHT 5, 47 27 F »i316E118% LIS
REAVIVU—TDOHEREE LS 6 WA OKG%E
FHTED, WFhoT 75 b AEEER 3§
(2fi7 7 F k1. 6 A%, 4flivrF ik
2. 6A%) 535,

HPV B 5 FEENADFAE T TIOER L
PhbILE, BHEAELYRNEL Y ETHD
M EORERH L7280, T7F L OFEMEE
a4 5 R RBRIZ AT AT ARE (CIN2, CIN3)
DREZTVRFRL Y MNELTAMIiTZ2F ¥
(H—% V) 1315-26/% D12,167 N\ & BF 12,
2Miv 7 F v (=N v 7 A) F15-25/% D
18,644 N % MBI KHIE 2 B =MEEAL_EE
MBABPITbODR T WS, 4fi7 7 F Vit
HPV16/18MD K Bge etk i LT 1 [ H Ok
536740 H CFHfE) oRHT, 775 G5HE
T REGHE B L T, HPVI6/18I2 & 5
CIN2/3% O LR IR A A (AIS) 12X L TI7%
DOFBRIENRD LY, T 2Mliv 7 F
1 1EH oD 534908 (houfl) oS T,
HPV16/181Z X % CIN2LL E D ZE IS L TI3%
DF BRI /2,

HPV 77 F > OREES

HPV 3B He 3 % & —HEGE % £ 97108 K -+
BB DIRFEL 0 5D T, T F U THESN
PUAIZH (AR R BRRE I AR LT e % B A3 7z

FrisREM&S#® H25.2 No 755

TER SR\, fEoT 77 FVICkoTHE
X N8 HPV $ifk D L NV s BRI R S b
TLEDNEETDH S, MEHOH HPV Huik A 4 5H
BREICBINT 52 L THPV B ZHET S &
EZHNTW505 HBHED 5 20-304E1% D40-505%
ROLETOH HPV FiROBHIRED &9 T,
JRYRH RN B 2 HUR D L~V I3 B 5 T
ThHb, LaL. 2MivrF > CldEEE6ED
Wf T o i HPV HLAR X 5t HPV16PLE b Bt
HPVI1SHLIR D HR B G TR O N 2 Pkl 1145
BR L7720, 4Ty F U CIRBEEESETH
R HPVI6H R I BRI BE R E, 3
HPVISHLAIL HAREG TR 5 15 Pifkfii & (21T
FEDLANNVETTFIRSLEHMEINTVEY,
TrF U BEEORBICESMRE T U—T v
FLURHMETIX, 267 7 F ¥ TiE15 ~25F D
436 NI L7 7 F V5l D 6 F 644 DR R T
HPV16/18F5 ¥ o CIN2LL L @ %5 & @ F B %h #
13100%. 4 fli 7 7 F > 1316 ~ 23F D552 N T
HPV16/18F5 1 > CIN O F Bi&h#13100% TH -
LBBEANL VDI EE L ZE R ke do
O CNSDEEND, BENSLRED
5-644EH T TR, Y2 FVEIHPVIC L A FEH
HAPAREDFEZ T T 28R T 5 &
ZEZONDH, 4flioT 7 F I3 EERS 5 E T
HHL HPVISHULA A% B 4R & Ge T & 1 5 BLiikAfi
FCTHBI e, BEBELSEHRL-TD
HPVI8DEY ST TE 50DV TiE, 5%
BEELMEICE>TWL EEZ BNS, KICISF
OLWRW AT 7 F ¥ %P5 8N TC0F DT
Pt HPVISHLAME AY H 4R B e T & 1L 5 PUfikfii 12
TAY ZDOHBIZHPVISIZEGE L T, EHAADNS
BETLZOIRXESIZIVEEL PR EDITEIrHE
BRICHPV 7 27 F Y EAPEAOVXRVTOFE
SN ARE - WEEOBRDIZOL B, 5%
ORINCEDRE - BIESLETH 5,

HPV 77 F > O - REFFEFIEDIREE
LEDOELHIZHPYV U7 Fr OEHKFHRE
WOWTIRERPICORAEINTELT, FLT
EN TP FHRRICOWTHIREES L Tw
T\, F7o, HEROFELMEIZBIT S HPV &g
RIIZOWTH RBEZFHBII I T iwv, £
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T, OFRFIIBITHHPV I 7 F O - B
WFPBRIRARIET A &y RUQHADEEL
P2 BT 5BAED HPV BEIRILOEE = H 1912,
FDSKER KAV TEAL IR ISR B E I AFHE S CFTE
T AHRBBEEZHEL LD LT, g
OCEAN STUDY (Osaka Clinical resEArch of
HPV vacciNe) THIZEME X BHE IR &
HPV 7 7 F VM E 2 BRI S L. BEE
B30 L 25K (2% o - RO FE D AT FE RS
HPV A Z TV TR IR & T
52 L2k ) HPV U 2 F v ORI R Z RIS 5 (X
8)o LB IDOHIFRIIH L CIEPH23EEL HE
G BRETE DA ABRRITSEE (HARIZBIT S
FEEBATH HPV 7 7 F » O REERF N
D720 ORBEFERTFE H23- DSARRIK — —#%
-019 WFZefERE HEARZ) 2 #E L Tn B,

Ho

HPV 7 7 F V ORBRIRIHT D, 5B EMH
B EED H 5. AR CI3ERE
HBED0% DR CTEE I N TW5E, BRI, 2

7

DI 7 F VIZHPVIEH L 18RI T2 T 7 F ¥
THDDTI% FESFHAPAZ I TiEiw
k., BT 7 F ORIV TIE T
HENDITTREVDTESHBL FENARS
ZTBLENDHAZLEEFTHILNLETH
o BIEIEY 7 F U HBEFTHEH) AR
HPV § XTI EN D L7 7 F VRS
EFESEPAPERENLANL 20HETIE%R
WEEZ 5,

Xk
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