ZIHSd 10-2016-0094857

G

(19) H3R=53]7 (KR)
(12) /W53 FE(A)

(11)

TANHE
(43) FMLA

10-2016-0094857
2016 308€ 10

(51)

A 53 EF(Int. Cl.)
GOIN 33/574 (2006.01)

GOIN 33/68 (2006.01)

(52)

CPCE3] 157

GOIN 33/57411 (2013.01)

GOIN 33/58 (2006.01)

(71) =<l
TIUSR ASFHE
A2 edT SH =8

oltef A stal AFSHF A

A

S5EA AT olsteiiid 52 (Wds, ol

GOIN 33/582 (2013.01) sl 2o han)
(21) ?%%E 10-2016—-0009393 (72) W =}
(22) =LA 2016301426 2A%A
] s -
AAP LA 201613019269 ANEEWA GHF ZEET 958 1015 18025
(30) $4AFY (2%, FE1AoE)
1020150015316  2015101€30 v &H7l= (KR) 283
MEEEA] B2 AE=255Z 47, 206%F 2033
(i, Al r2atoltE)
(HHH A=)
(74) A=
o5z
AR ATY S F 16 3
(54) o] WA FF A GHAENE T ATATYY IJDHH H o]F o] &3 I E
(57) 2 °F
o Agane A el B AomM, nut pARoRE do ) FA G2 BAL 53 43T
Rohe Aushs WY % o8 o83 4PN Auky|Ee] Bk slolt,
ool nE, g4l e FFEsF e AFRRAY B4 A ) FA) FA 24 ve) AR
(Al AL
o X E-%14
Fucosylation level (Index)
0.6 P<00001 P=0.067 | pe008  p=089 | peoooor  p=0.08
—_ P03 | pe0.107 | POR0
0 1 ]
> : ;
E 0.4' - . : . : Lo b
2 e : : . e
% —.—— : - : o0 d
o . I T
> | o ! .
> e 1 - ®e
o T v
:0,2- N N - . . * . o N
3 <1 © = } # =u ,
: Ll o T
0.0 — v — v — . .
Normal CINI Cancer Normal CINI Cancer Normal CINI Cancer
(n=10) (n=10) (n=10) (n=5) (n=5) (n=10) (n=15) (n=15) (n=20)
HPV 16 E7 antibody HPV 16 E7 antibody Total

negative

positive



B2 "oy ) FA FA FFol A

R AFAFAY A A

ot

o]

G

>
ot

T AL Aow YLt
(52) CPCESEF

GOIN 33/6857 (2013.01)
GOIN 2333/025 (2013.01)

GOIN 2333/4724 (2013.01)
(72) gz}

453
NEgEEA 2T AR
A%, ARkEFAolE)
Ae@

O

FlelA o sl b,
do] ke Al AP ¢
H AgAnete rasuA A

>

, 2 EHOA AAG A &

37-48, 201% 9035 (&

a
ANE QA RO AAAR 248, 602% 22015
al

ZIHSd 10-2016-0094857

s ow uehdth, B 0qrles o8d 4% e
stk oleld YA YA FE Pt - fFTEEele s
A FA £F BAS B YA = ATRG WY

Fo MRS SolwE TRET F A/ WEel, AAA AgE
o 5 9

&
AEEHA] 2T M2FTSE297 28, 307F 602
T Wiz, W¥v|rolulE)




10-2016-0094857

5

=

=

H

el
=)

g Al Al

F7H9)
ATE1

w W W E T ™
0 J 0 yl
I . o - T
w - = A il i 0
dﬂ ﬁo dﬂ_ o .ﬁu Hﬁ
® T ) o i il =
! T
B® ad & B 5 3
o of- e % % ) w
TR 7 5 o X = o
AT B = + | %o z
= . w = 2 = = Al ) =
o= Nd q T 0 0 itfo = o 2l
LI ™ gk R 3 ©
I X0 o BN [ o Hp oo i
N w:|‘_ O N N IJ.M il B = M# o
T > o7 - = X m = g <0 3
o m g m__. :ﬂ g . .
o ! et o~
oo T wrm do e = i mﬁ -
= e = X &® X %o
dl ~ . iy 00 = —
= s o T = 9 m o 0 i
"o X e of _ S E
70 = = 1 R0 & N - o
i N 1 A mo T e 3 o %0 ﬂ g o
F o it %_u0 § i o & k3, = KO &
e — ~
(R Ry " g g I e
5z & N G T ogoAF w & o ) i
o _ AR o < n W oy 0 100
(o = o o = %o ) = B
= oo o TN 4 ; Sy ) = >
oo o i " = ™ ~ ES
L olo I o o £ = = L gl
. T = ) ) B o P -
Bl ~ [ oF ol X = =
o 2 E I E ~ 5 [ 5
L= o g * P G = oo )
W1 o S T W ol o <~ ol o5
o o = ®OF o " " = -2 o —_
A ) AR W ) il o 3
3 ﬂxwo u oH N3 MW _ Lt =3 0 4 10°
w W ) B+ R N o ~ ~ =
0 gl 0 <
[ ®oOD ,% 7 Y ) i_ ) < ik < -
—_— < — 0 e - —_ le
=T Lo T 5 o M o E X £
S Itz » 3 Ik T =5z,
I~ ol —_ ; ‘_I — —
1o ma poE = o= = P %o o mﬁ T T =
wm Z = ° T o ﬂm = B . - ohy 0 ")
B D R B Sy T T =) 2w
T EE ME W g N £ o B < <
— s J (S S— = ~ "
o) = o = ) em ok EH oR ) 1
— = )
T T e ~ o % © bR % o _ © i ~ i ol
I I ey (A w5 B s e
~ 2 a. ~ ®° - nNoa g = = = - Wﬁ = =4 = = =
8 ZCwm I W ®wow ZZ ] " ® o & T LS T o



SIHS31 10-2016-0094857

7% 8

AT Qlold, 37 AfFEeld s FA% fUF B AfFEuloleael b7 Gude A% 5o
HFH
o H

2 she

AT 9

A1go] oA, A7 dA ()X, 7] A'e ALik(sialic acid), FFL2=(fucose), AHFELX:
(galactose) =& ¥Fw=2 ~(mannose)} Astes AL 5EHO0 R =, WH.

A3 10

A9dtel]l glojA, Ab7] #ElS SNA(Sambucus Nigra Lectin), ConA(Concanavalin A), RCA I(Ricinus communis
Agglutinin 1) % AAL(Aleuria Aurantia Lectin) &2 o]Fojz o BREH ML= 3l o] AS 54
2 sk, W

ATE 11

A1l helA, A7 GA (2)0lA, 7] RS nle] € (biotin) 22 FAE A&

A
o
lo
fu
o
rir
o
i

A3 12

A1skel] AQojA, Ar] A (3)olAe] SAHS SDS-PAGE, ELLA(enzyme-linked lectin assay), 2=®
(Western blotting)®¥, ELISA(Enzymelinked immunosorbent assay), %% 7}(immunoprecipitation)
Dz

1__'_1
A (immunof luorescence) &2 FAE FO2ZHE HElg o= s} Tk 23S &3 o]FojxE= A
2 = v

= 1o

oX, 12 >
[0 oftt off

=1

=

KN
=

AT 13
A4 29 O A dgkets Fdde] nAE v, velew FxE @Y 9 A~EE|d-Ag gl g
2% Tk, AFARY A9 JE

A3 14

A13ge] oA, A7) 71de YERAEZe= 9, EH]d(polyvinyl) FX=2 FHH 96 9 Zo]E(96
well plate), Zg]xE]#:(polystyrene) FAZ ?}*é% 96 4 ZdolE ¥ FIEE ©H SFol=agxz A"
TOoRREH dYyE S EHoR s, IWVE.

M

A% 15

A138kel QoA], A7) HEIL SNA(Sambucus Nigra Lectin), ConA(Concanavalin A), RCA I(Ricinus communis
Agglutinin 1) ¥ AAL(Aleuria Aurantia Lectin)o 2 o]Fo| T o2 RE AEE= sl o442l AS 54
2 3le, ATAEE A 71E
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A7 16
A13&o]  dojA, Ay LM FAE HRP(horseradish  peroxidase), 714  ©eliksl&E A(alkaline
phosphatase), ¥4 H ToRRH MdYyes AS

(fluorescence dye) = FA|HE}A|(luciferase)® T4
1

i=4
==
EAoE dt=, AR g 7 E.

ygel dy

7l & £ oF

Bouge ARG A9 Pdel B AoRM, ik TAHoRE 3F W FAY 3E BHS Fi) A4TH
Bohe Aushs B % oF o8 AFAN AW = nE Aol

AR AAA A% A ddde] T ORAE AXEE ZWez AfFFvhe] 212 (human
papillomavirus, HPV) Zdo] Rg7d 3¢ w 2lo] Ao thFf-iES X st AMAH 2 wjd 5092 o
o] A Fdoer gwka glow 25vhE o] ofido] g

and Duarte-Franco E, Human papillomavirus infection: epidemiol

107 (2007) $2-5). -] oA Aol o] lfpFFutele o] e = Aow ofAX L vk, @A)
7HA] B RIS ubely 20 B 100F°] et o5 B

52, 58Fo] A H-¢k el Fao Ao AduA Y 16% T 18 o] WA AgAFL AU 70%78 =
S 2A 3t} (Abreu AL, Souza RP, Gimenes F and Consolaro ME, A review of methods for detect human
papillomavirus infection, Virology Journal 9 (2012) doi: 10.1186/1743-422X-9-262). a9+ <lH-FFn}f
olg]29] E6, E7 9l A2 AFAHdS dovle F8 UNOR 6 pb3S, E72 pRBY &S Asfste] A%
BN AR FAA BN AEFV] wds dovim ol AEe WYL AyAEe EEA
(immortalization)& Zd#ete] & wHo| o]2A &v} (Yim EK and Park JS., The Role of HPV E6 and E7
Oncoproteins in HPV-associated Cervical Carcinogenesis, Cancer Res Treat, 37 (2005) 319-324).

AgdHdel Fore AgAdH A3 AEW F% DA(cervical intraepithelial neoplasia, CIN)eol weh
CIN I, CIN II, CIN III ¥ invasive cervical cancer® %3}, CIN 19 Z¢ EWH3 X7} o] Fo|AA &
ol tHE AdFow HFEW CIN I &xFe] oF 297} CIN II T+ CIN 1112 2A3(Ho GY, Studentsov
YY, Bierman R and Burk RD. Natural history of cervicovaginal papillomavirus infection in young women,
N Engl J Med 338 (1998) 423-428). CIN II/1119] A7} AAH o2 XFxe &5 6-5097H<] thFstA X
% ojgltk(Nasiell K, Nasiell M and Vad lavinkov® V. Behabior of moderate cervical dysplasia during
long-term follow-up. Obstet Gynecol 61 (1983) 609-614). €7+ B.aztel]l CIN II/1119 XA X&) & =t
o]F Kol AL X 7|Fe vdd wWiEel o' ®Hi it

s qre] S 93 AAPHOR A AN AlEe] WWS wEets AEX FAPE (Pap smear test)d Q14
FZvlole] 2~ DNA AZS B3 el hybrid capture [17} R Aoz A% 3 ¢lth (Abreu AL, Souza
RP, Gimenes F, Consolaro ME, A review of methods for detect human papillomavirus infection, Virology
Journal 9 (2012) doi: 10.1186/1743-422X-9-262). °l& WS g4 5o AEXE o &3 WHow HAE ¢
3 AN AEE FHoF ste MAREC]l Atk oY HARES d7] A o dATE FI ATAR
ebel dAeA g WS spdstaatets Alert AT @A7EA ezl Aokl dATA AAF U
o2 AfFFutolg 2~ L1 @A, E6 EE E7ell g A d7be SHske wie] Ath(Combes JD, Pawlita
M, Waterboer T, Hammouda D, Rajkumar T, Vanhems P, Snijders P, Herrero R, Franceschi S and Clifford
G., Antibodies against high-risk human papillomavirus proteins as markers for invasive cervical
cancer, Int J Cancer. 135 (2014) 2453-2461). A}pg7AFete] FZ%71 Z718d W ols dFFEnlolg~
o] g 5 FA ol Sk wWie d W A ArtE SAse e AR s HE
o g e AR AAEE e Bew oAAXA k. e AR O CIN I3 2 ve T5Re
SAAARE o5 A F7F dojubr] wiitel A Y HES S AT ATGY WS Fgetd AE
s el A7 A Fo] ARl

gige] g
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vy o] £ O E FHAd R, A7) @A (2)oA, A7) "Ele A|L(sialic acid), FRL2(fucose), ZEE

)

Z~(galactose) TE TFw-2 ~(mannose)$} A¥Hst 4= U},

fo

Wodbgo] & g2 FddR, 7] @E2 SNA(Sambucus Nigra Lectin), ConA(Concanavalin A), RCA I(Ricinus
communis Agglutinin I) @ AAL(Aleuria Aurantia Lectin)© 2 o]Folxl #Oo2XE HElxE s} o4y <

¥ ool e pad, 47 B ()e14, 37 g9 nel o Rl (biotin)oE A8 AU F 9

do] e pFHd R, A @A (3)dAY A SDS-PAGE, ELLA(enzyme-linked lectin assay), $12=
E8t8 (Western blotting)®W, ELISA(Enzymelinked immunosorbent assay), % <3%7(immunoprecipitation)
194 (immunof luorescence) 2 T¥ o ZHE AEE o= s e 23S T3 o Fold 5 3l

gelo] 345 714, voled EAR 99 U sEed-

e
i)
ol
lo
e
-
ol
£2
fu
o
N
N

N,
O
i
m
fu
1
it
fu
to
IN
=
i
Ach
=
e
5
=
<
=
=
=
4
N
fu
o
o,
i,
M

B odtmol o2 AR, Ay] @Ee SNA(Sambucus Nigra Lectin), ConA(Concanavalin A), RCA I(Ricinus
communis Agglutinin I) @ AAL(Aleuria Aurantia Lectin)© 2 o]Folxl #Oo2XE HElEE s} o4y <
AT},

B odgle 2 AR, Aby] @A F A= HRP(horseradish peroxidase), 7] ©<lilslgA(alkaline
phosphatase), #3395 (fluorescence dye) @ FA|HZ A (luciferase) 2 AT TOoREE AddE 4= Q).

wgo] a3
B mEw, A Eb 2%
B4 A ) FA FA FFo] @A PadE AoE
FEFutolel 2z FANA o Fsl vebdeh. webd, gol o) gAle] 9 £F BAS Ba Y
e AP AFARYG BAE ¥ FE WPE

3}

A Qs Aow ZdE.

12 77420 % CIN 1 A (normal + CIN 1)9] AT A5 34 3 (cancer)W] F-QlF-FF o]z~
168 E7 @] &4 9715 endo-point 7} SAHHL ANE YERd Aot}

% 2% normal + CIN I 253} cancer 1§52 AA A 4252 enzyme-linked immunosorbent assay (ELISA)=
Hlwgk 435 yepd Aol

% 32 normal + CIN I Z&3 cancer &9 AA A9 sialylation = enyme-linked lectin

assay(ELLA) 2 ¥ 3k ZA3ES Yehd Aolt},

% 4% normal + CIN I 53 cancer 2§ 9 A 3A|2] galactosylation 5= enyme-linked lectin
assay(ELLA) = ®) a3k 23S ekl Ao},

% 5% normal + CIN I I3} cancer 259 AA &A9 fucosylation 5= enyme-linked lectin
assay(ELLA) 2 H]ugt ZA3E veRd slolt}.

(3

= 62 normal + CIN I %3} cancer L9 AA &2 mannosylation 5 enyme-linked lectin
assay(ELLA) = HlaLgh ZA3}E vpepdl Zlofth,

i

%= 7€ normal 1%, CIN I ZI&, cancer 159 3AZ protein A ARPEIHIE Za AAF 3, ELISAR
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AR A4 FFS nus 2igE L}w Aoltt. HPV16 E7 antibody negative: HPV16 E7 FA|Z WH3laL

} ELISAE Aldst A5 BT}, HPV16 E7 antibody positive
= HPV16 E7 A& HEfsta Qe EH* A5 S AT § ELISAE Al 235 HoFErh. Total
HPV16 E7 antibody negative®} HPV16 E7 antibody positive tA=Fe] AAl® Ao tisl ELISAS A3 A3}
S HolFE,

é
il
5 o
gg
=

T 8E & 7oA AAG FA ] sialylation TS ELLAZ 418 A7 VeRH Zlo|t}.

T 9% = 794 AAE FA 2 galactosylation 5 ELLAR 43 Z3tE el Zlojt,
T 102 & 794 AAG A9 fucosylation S ELLAZ F4% ZA3tE YR Flo|t},
T 11 &= 7904 A &A1 mannosylation %< ELLAZ 843 A5 vephd 3ot}

T 12 = 701]}\_1 Xéxﬂt:ﬂ— fsol'iﬂvoq Sialylation ’/l:‘i“’% index= LJ[-E}-‘;H qO]T;}- Index= &= 894 ELLA OD %)\,_% =
7°] ELISA OD gto.® e Z3s vehdct.

T 132 = 7904 A A galactosylation 2 indexZ WERA Zeolth. Index: = 9¢] ELLA 0D #t
S = 79 ELISA OD oz e 232 yehi,

U= T 794 AAT A9 fucosylation 5L index® UEH Aot} Index:= %= 109] ELLA OD #<
79] ELISA 0D @O e A7E vpehic),

15 % 7oA AAS A9 mannosylation 578 index® UERA AHolth, Indexs & 11¢] ELLA OD %<
79] ELISA 0D #o2 e A7E vpehic),

% 162 normal i3, CIN I 2% % cancer Z2F2 A|E protein A AZvIEIHIAE T3] AAS F,
ELISAE E3&l 34 ¢35 vus 245 vehdo,

% 172 = 1694 AASE A9 sialylation 55 ELLAZR #2413 Z3E Yeld Fot,
% 182 & 1694 AASE A9 fucosylation 2 ELLAZ #2413 Z3E Yeld Folg,
% 19+ = 1694 A A9 galactosylation & ELLAZ #2413 Z3E Ueld Hoju,

% 202 & 1694 AAS A2l mannosylation S ELLAZ #2413 Z3E Yeld Foju,

= 21° normal IZFCEHE CIN 1 25 HEA], = 169 ELISA®F %= 189] ELLA-AAL 2 ELIA®} ELLA-AALS
logistic regression modelS ©]€3lo] W& (combination) 3RS 59 ROC curve @ AUC 22 veld A

ol

E 225 CIN [ IF5C2HE cancer 1H HEA], &= 169 ELISA®F %= 189] ELLA-AAL 2 ELIA®} ELLA-AALS
logistic regression modelS ©]€3lo] W (combination) 3RS 59 ROC curve @ AUC 22 e A
o},

= 23€ normal IFCOREHE cancer 1F HAEA, &= 169 ELISA®} = 189 ELLA-AAL % ELIAS} ELLA-AALS

logistic regression modelS ©]€3lo] W& (combination) 3RS 59 ROC curve @ AUC 22 e A

It}

24+ normal + CIN I ZE3} cancer 159 3-<lfFFnlole]~ 168 E7 A 5 ELISAR H| w3t A}

pebl ol

(]

i

% 25+ normal + CIN I 53} cancer 179 F-Af-FFulole]2 168 E7 IA 2] sialylation & ELLA
2 vlust 235 YERd Bl
% 262 normal + CIN I Z&3} cancer 1&9 -AfFFHlolelx~ 168 E7 A2l galactosylation i<

ELLAZ vt A3 velhd Ao|t},

o
5!
c—
-
=

% 27€ normal + CIN [ L& cancer 1E9 3-olfFFulo]ld)~ 168 E7 A9 fucosylation 5
2 vlugt 235 YEd 3ol

% 28+ normal + CIN I ZL3% cancer “13e] F-flfFgwtele= 169 E7 &A¢ mamnosylation T
ELLAZ W3t A3E el Ao]t).
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ki
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w
(e)
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o
ofk
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o
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FE

FFZuloly) A~ 168 E7 A9 sialylation %< ELLAR 243 A3

£
o
i
W
o

= 318 & 299 AAG Feo F-AdFFFulolelA 168 E7 A9 galactosylation 5 ELLAR #4413 4
= ERH Holr).

T 32% & 299 AAT e FF-<lFFEutold] A 168 E7 A9 fucosylation 58 ELLAR EA1E Ax}
= YeERd Aol

332 & 299 AAS e Fg-AfFEulold] A 168 E7 3A 9 mannosylationF S ELLAZ H23 Az

e 2ol

T

% 34% normal, CIN IT 9 cancer Z15&9] &-HPV16 E7 &4 =58 A3 A¥E Yepd Aol

% 35% normal, CIN IT ¥ cancer Z15&9] &-HPV18 E7 &4 458 A3 A¥E Yepd Aol

%= 362 normal, CIN II % cancer ZLH9] &-HPV16 E7 A9 fucosylation 5& A3 AxE Yeld A
ojt}.

%= 372 normal, CIN II ¥ cancer ZLH9] &-HPV18 E7 A9 fucosylation +5& =43 AxE Yepbd A
ojt}.

Wy A7 Hek A g

o, ¥ wge AIE A,

() gz vstel 47 Rn Agshs 47 FA-FA B FEo] gasE A APLYoR
BATE ).

SA (DA =, ol ZhE A 44 Fdf NS 7hste] FA-A v-g& AT, F, A g A
Zﬂ FA e QFFEutelel 2 gigt 54 A9 Afsle FAS Abgete] FA-3A vhgS dov, A

o mEpA= 9A (D) Aell, FJA3A frd dHo2RE AAE IFAE 5] A FAE AL T
°‘°ft1 AAE A= protein A B protein ¢ AERIEIHIE T3 52 & dvk. A, AR F 2
= Yoz gAY T (Staphylococcus aureus) o] @A A(Accession no.: ELP42719. D) (A EWE
D, 994 G(Accession no.: P19909. V(MW 2) T AfFEvte]H 2o FaxelA Faefd duds A
|8 F oy, ozlew Xﬂf‘PQL 2L ofyrt. ®gh, QIfFFEutelel 2o faAtl A fefe gudRE <l
%-Eri‘ﬂ}‘ﬂﬁii ElY 16, 18, 589 E7 W& E6 WA AREE 4= dar, v sHAlE A7) dfrEErtelE &~
of At Al Frefeh dulde IS 3 e AEHE 49 oAl AR o]Fojd o, ojFlow®
AREE AL ohrh, 9, ARt Bag A8dE Aol vRAeAR, oJRow AF AL oplm, Ao

et e g9 £ @3S AEE 2 o, £, dYS
W YERAEZe= w ZE¥d(polyvinyl) A
(polystyrene) A2 A% 96 4 ZFolE ¢ f¥
ARgsE 4 9l

vk
Yl 1AARE, oZ AsEE AL olX
3] 96 U Zo]E(96 well plate), Zg2gd
H Egoleggta® FAE ToRRE dYyE 2SS

%
>
L m

Gl ()l A=, dA (DS T3 AdE FE-gA & FAHE Thste] AFANY. =, FU-FA
HFS 5 W} pFA|Fo g aAo Aldik(sialic acid), FHLA(fucose), ZTES ~(galactose) TE Hh-Q
Z~(mannose) ¢} ZAdtelE= HElS Al gsty | B AR o RE FU-3A W& sialylation, fucosylati

,_P
O
=3

_9_
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galactosylation 3! mannosylation 23 #Aet7] fl&f #dEls ARESTE. ojuf Ab8d 5 = HEe] FFE
=, vFEAE A= SNA(Sambucus Nigra Lectin), ConA(Concanavalin A), RCA I(Ricinus communis Agglutinin
1) 2 AAL(Aleuria Aurantia Lectin) o2 o]Fo]x o 2YE HEE = 3l ojdd & glon, ojzoez A3
g e H"od o=
AE A 4 vk, o] % sialylation, fucosylation, galactosylation ® mannosylations 8% 4 9l
= 99, oA ConA, SNA, AAL ¥ RCA I+ Z+Z} mannose, sialic acid, fucose % galactose Z 3
 5A4S 7HA k. E3, @Al (2)o A A E= g'le vlo] 2El(biotin) o2 EAE HElS AL§s)
ol vtgtAslth. g, WA (2) ol%, HdH A FA-IA v 2ESE|I-A3E o

5 =

oxl

FA] @31, sialylation, fucosylation, galactosylation % mannosylationg =

A ()elAE, @A (2)el o3 A" A3dste 7] FA-FA w5 FE(level) S AT AdU=
< g9 A d9 A F£F vjugkel, wAl (3)olAe] ZALS SDS-PAGE, ELLA(enzyme-linked lectin
assay), H=®lEZHE (Western blotting)¥, ELISA(Enzymelinked immunosorbent assay), WI3%
(immunoprecipitation), 2 <33 ¥ (immunof luorescence) &2 TFAE TOoZXFEH AEH on 3yz A

4 4 Qo ozem @gHAE gt

A (DA e, BadizTel vte] ARl 4
2 @Agt. =, g9 O HdA FA E=E A
galactosylation 2 mannosylation F=(level)o] <slol wel A A 7

Zae] Hlste] gRly) Al &Y-8A vhEEY o] Aad A A AREGeR #gE 4 Qr).

2 ol o AAdeMe, AT ATAR A9 AExd FF A 19 A 2F(normal + CIN I L&)
I AFAFEY A DF(cancer 1E)O FA U AA FA H g-<QAfFEvlolH 2~ BT FAY s S
gk A¥, cancer 19 AA A B F-QlfFEubelel~ E7 A9 Sialylation, galactosylation,
fucosylation % mannosylation <+5°] normal + CIN I &l Hla] Fo3tA *& 55 Yy S <13
H(AAd 3 =),

£, FAO0FRH protein A XA EE protein AZ o &% ARPME IduE B FAE P @A
FEol FANE A4S AZATGeR AL + Atk EH, o A FF Pl AL o & I
Szol WAE % FAR o]§F & Atk dE BW, AV P2 FA 4EL B FEo WA= 9
index #% &S 919 28 & 5 Aok

olel, ® wWge srle AR Eabels, A4 ARG 9% Aw AT YRS AFAT

oo g AAdsE, AAAda AgAGE Ay AZU £ GA 19 A 25 (normal + CIN 1 Z2F©]
} 25 (cancer ZFolg) g)e]

®ouygel v FHEA, B odge 9P fd 29 W FAS Agse Feol 1y 71, vl ewl ®A
A HE R 2EFEE-AY PNELE E£FHE, ATARY AW JES AU AW RlA 99
of Azel Ya) WEE FASE ALt vt gk F, IPA fde FN(AY == AY TIPS A=
hshe, "ol W FAlvk 718 wAE FA% ARsa, FAAS} Qo FAo) whol ¥ EAH #Rlo] 7
oA AT olF, ~EEMEe] A% WAELs Bt ¥3EA 9 B/ de] sAvz ARFen

b FPE mE gPor denpl P, A 99 A Ee] By A A4F ARgon wyY

of M MW7 EoA, 7|4 HERAZEZ = v ZH|d(polyvinyl) FAZ FA4E 96 4 g o]
(96 well plate), &g]=E ¥ (polystyrene) TA= F4E 96 € ZHolE ¢ Fo= @ &

H ToRRE Avd F glont, ojAe® ASE= F2 olyr). dhE, )] AE % |

4 o]l L-g1Al F¢Al(poly-L-lysine), o}A"Holv|= F& A (poly-arylamine) HE+& &d|sle]=(aldehyd
e)® A= Zo] upgA st

Eoglgo] wE FHWy|Eo] XgEE #HuEle wlo]o¥l FXH HYoZA | SNA(Sambucus Nigra Lectin),

Noox (m ok oy oo
T,
T



[0059]

[0061]
[0062]
[0063]

[0064]

[0066]

[0067]

[0069]

[0070]

[0072]

[0073]

[0075]

[0076]

ZIHSd 10-2016-0094857

ConA(Concanavalin A), RCA I(Ricinus communis Agglutinin I) 2 AAL(Aleuria Aurantia Lectin) Q= o]F-9¢]
A FOoRRE MElEiE ) o|ALS AFEE = glon}, ojHow AFEE AL o}, mEd, whF A=
HRP(horseradish peroxidase), 99714 ©<Ak3}& 2~ (alkaline phosphatase)  FAlH kA (luciferase) & T4
g FoRRE AMElya, FEH2 FITC(fluorescein isothiocyanate) ¥+ TRITC(tetramethylrhodamine

3
isothiocyanate)& AHEE = QUAIRE, ojA oz Ay = A2 oft},

og, ® wrel oladlE H7] fstel mgAR ANelE ANAG. el ahvle ANele B wwe ny 4
A elshst] Astel ATHE AL ®, 7] Al olaf B W@l go] @YHE AL ohiuh,

[EA 4]
AX o 1. Adur

1-1. @A) A=

i iife] 11

fi[e

=H]

3o g dA, 30719 ATAF 43 MEU Y 9 1 (cervical intraepithelial neoplasia 1),
M AFAR A MEW =% @A 11 (cervical intraepithelial neoplasia II1) 2 31789 x}g7 %<t %‘r
2 @A otz gt HEH oA FHAE] Fostel] FREHUT. A £ ot HE o
AFAE A D39 Heolg AX JPEHA.

1-2. A QIfFEErbolel s E7 vhuge] Ful

ol g FEulolg] & EFY 169 E7 @A L 53l §AR A9 pET-23a #WE ] Atelsle] pET-23a-HP16 E7
WE 2 AZstgdtt. BL21 TS pET-23a-HPV16 E7 WEH=Z FdHs A7l ¥ Isopropyl B-D-1-
thiogalactopyranoside(IPTG, Duchefa, Netherlands)E #7}s}e] E7 @l d S IutdAA|H Y, @ E7 @z
2 Ni-NTA agarose resine ©]-83}o] AA|83H.

—

-3. 9% FAe] AA

Ae A3 &5 A(50 mM NaCle]l E3H PBS, pH 7.2)el 3148 ¥ protein A TR FHAAIZTE. 7] A9
9 A protein A agarose(Sigma, USA) A& A7) Ast dEdorw Hg3}3} ). Protein A agarose T4
AggToos AHE 5 &5 &FN0.2 M glycin pll 2.8)& S5 FA= sl =49 A

e 1M Tris pH 9.2 &N4& Hrlste] F3laldct.

L

1-4. 9% 34 3 AAE A £ A

gz dAA A $£FL  protein A(PIERCE USM)E  zEaddozslo]  enzyme-linked immunosorbent
assay(ELISA) 2 #2399}, 96-well ELISA Zd ] E(Greiner bio-one, Germany)©ll protein AE 1 ng/well®
FY3 F 5% skim milk(Bioworld, USA)7} E?}%Q PBSTR Zd2ol A 2A17F &< E273kqlch. o] s4g g4
T AAE FA(PA ] 1-39] #WRjel] wet FAE FANE FYPSAL dolA 2AZEQ WA AT, Protein
Ast Ager dF AT MIRP7F ¥ anti-human IgG A (PIERCE, USA)E 1:50002.2 843l #&3sta 4
2o 1217 WkeEle]l A&k, I3 2 A= 0.5% skim milk7t E3E PBSTES Ab-&&te] Ay, 2
A3 o-phenylenediamime(Sigma, USA)E AM&3to] Zas}Qlal 492 mmoll A FFEE S48

15, G- FEvlolel s B7 wild g Sl 54

& A FES AT QAFTFEvrelEls E7 9ulA S Iy
Sl A5 96-well ELISA Z#olEo] =¥ &tal 5% skim milk7}
o]:‘}: SME A S A8t 2ol 2A1ZE AT Y E ET
~human IgG(PIERCE) A& AH&stel HEsAvh. &-2-fF5ut

3} ELISAE Skl %**—‘6}315}. AAE
PBSTE AF-L-olA] 2A17F 1
Gl A s} wkeEk Y3

ook ol-r(
)

rr

==

ES

0

N

S
4o ¥
-
i

o

E,

=
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[0087]

[0088]
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olelz E7 94 @A9) end-point 47k H4& 98] BHS /5058 1/6400 744 Q%3 4ste] A gahelnh,
F& blank 52 154 ool FFEE vehls @39 7bg we SAER P,

1-6. A% A 3 AAE A G A

Aol FA BAE enzyme-linked lectin assay(ELLA) S Ta X310, 835 A4 A9 F4d EA48 95

al 4
protein AZ 96-well Zdo|Eo]| 1 ng/well®2 ZESaL Astd $3H GEW(oBSA)O] 5% F3E Tris-
buffered saline + 0.1% Tween 20(TBST)S.2 A-2ol|A F A|zF St B2t 2bstd Iy Lrn A%
S Y8 $EH LT (Bioworld, USA)S 10 mM metaperiodate (Sigma, USA)oll o] 4TollA 1A17F ¥H3 A1)
& Tris-buffered saline + 0.1% Tween 20(TBST)®l 16/\]7P ol FAEAT. FAE Atst SRR AL
0.45 um ZTHC FHAHTE. WIAES FH e AAR FA(HA 1-39] #yel wat A" FADE

olo 1

)
0.5% 43} -84 &Fwlo] x3¥ TBSTE A& & A&t d2olA g A7 9-3A1Z Tt Portein A9} Wb
st dFdAe] FAL biotine] F&FE lecting AFEE HESIAUT. Fucosed AES 938l Aleuria
aurantia lectin(AAL, Vector Laboratories), a2,6-23 sialic acid #AESL Y&l Sambucus nigra
lectin(SNA, Vector Laboratories), galactose®] HZ<S 98] Ricinus Communis Agglutinin I(RCA 1),
mannose2] &S 93] Concanavalin A(ConA)E AFESFSIYE. A9 Fdo| AESH lectind HRP7F H-2Hd
streptavidin(PIERCE, USA)& AF&3ted #HE3ITE. 7] lectin® streptiavidine 0.5% 28} P4 dF-7lo]
23ke TBSTo +Wlshe] Hgalsith. WARE-S2 o-phenylenediamime(Sigma, USA)E ARg&3te] Zaslglar 492
mel A FFEE SAHSATH

1-7. 8% S-fFFutole]x E7eA e G B4

z S 96-well ZHo|Ed 200 ng/wel |2 FES 5% At} 93 3okriulo] ¥ 3}y TRSTE
oAl Al F AIZF Bt ERFSATE. HE 0.5% Atst SEH L Nlo] X A ©
C b Bt WA Y. o]F E7 wwldn Agsl 3

gul

iotino] ¥2& lectin® streptaviding AF&3sle] 7

o
i
i)
e
o
o

1-8. 3-QlfrF=Fntele]s B7 hAle] A 3 A B7 dAo] Fd #4

H4S Ag A=N(50 mM NaClo] E3¥ PBS, pH 7.2)0l 3|43k 3 Protein A agarose(Sigma, USA) S=#|o] &
FAZAT. Protein A A= @ 34 FIHA AF SFANE SelFo] HP3F AZITE. Protein A agarose
TAE AdgFRom AHT F &F 4FN(0.2 M glycin pH 2.8)& S50 FAE FHsAH. 8 &
Zo Fuo] SR V] AF EHE T AUk & E7 wde] AE FA ATk E7 vl de] 4
e A= ZAAR ?l%-cr%‘ﬂ]—o]ﬁi E7 ©@waS (NBr-activated Sepharose 4B(GE Healthcare, USA)$}
coupling A1A AZFskA o

00{‘ ﬂ‘
(@
o
=
o
5
VQ

G-l fF-Fuol e 2= £7 e EeFol At AT -AfTEvelE s BT G

i
AzAte] el ek Agstdnh. B7 wudel ¥R £Ash AR
& o5

A AL 7] BF F-ARFFuelel s B7 FAS FA BH YU Baf LA

1-9. EAZA

5 % 1 2ol BAIY T2AL two-tailed Student's t-testE ARE3Fo] EAEATE. 0.05 oldte P S
= 3 Ao g AWEATE. HE W E(sensitivity): true positive?] 9= x 100 / true positive
9] 4 + false negative?] 4=, Eo]%(sensitivity): true negative?] 4= x 100 / true negative®] < + false
positive®] 4=; Negative predictive value(NPV): true negative®] 4> x 100 / true negative®] 4= + false
negative?] 4; Positive predictive value(PPV): true positive® < x 100 / true positive®] 4 + false
positive?] 4=, Accuracy: (true positive + true negative) x 100 / true positive + true negative + false
positive + false negative. Power value(1-B)i G+ power ZZI1MS AlE3le] 2FESFAITE. Receiver
operating characteristic (ROC) curve ¥ area under the curve (AUC) X% GraphPad Prism 5.01& A}-8-3}

o AkEalt.
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AA 2. F-Af-FFHo|H X E7 A ¢F £4

HA, AAld 1-10] o&] 2R3k 31709 Al dH, 30719 ATAE A MAEW T @A I
intraepithelial neoplasia 1) % 317]2] a5 Az IS HPVI6 E7o di3t &AAES HH-3
E7 antibody positive)¥} H-f3}A] &2 Z1&(HPV16 E7 antibody negative) o2 UF3ith.

cervical
& (HPV16

Mo~

L3k, HPV16 E7 &3 B 252 normal + CIN I ZHE (AN A4 43 Axy £ @A 1) cancer
IF(RAFAEY 33 aF)ez o AEsedt. normal + CIN I ZF3 cancer ZF thadAte] &-QfF5n}
olg 2~ E7THA FFo] FAIAIE End-point ¥7F S8HES AH8ete] EAs0a, 11 AAE

EFi ATt
# 1
1 100 100 100
2 800 400 100
3 1600 1600 400
4 1600 3200 800
5 6400 3200 1600
6 1600
7 1600
8 3200
9 3200
10 6400
% 1% = 19 yepd mpe} o], normal + CIN [ Z2F3 cancer Z&FolA AHE digxte] &-Qlf-FF ol
2 B7 A FEL T Ao FAAHUT.

AA) 3. Normal + CIN I ZE3} cancer AE2] EF Ao JAEA

3-1. Normal + CIN I ZZF3} cancer ZF2| % A stAo] dH3 =5 v

O

dF AA A9 JFAF 5 vnE §17] Ao, WA normal + CIN [ 253 cancer 1§ didx g o #
A TS A 149 Rl whel S5kl Haskglal, I AdE = 20 JERldT. olw, dF ¥
A= protein A IH Lo R st AEaaL, S 1/505-F 1/4007HA4] A4:3]28fo] 2] &3kt
A

of vebdl wkel o], cancer T1E9 @A

2
o

N}

#& normal + CIN I Z2Fo] H3] =2 median valueE YEL

4

o2, normal + CIN T 353} cancer 55 2 @ W AA FAe] 328t =38 AAld 1-69 ol
el S48, 1 ARE £ 3, 4, 5% 2 6o YR

= T 5 % = 6o YeERH wle} o], S 1:505-E 1:4007H4] A4 A5t F 53] 94 4
& W3 A, cancer 159 sialylation, galactosylation, fucosylation 2 mannosylation®] median

_13_



[0104]

[0105]

[0106]

[0107]

[0109]

[0111]

[0113]

[0115]
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value”} normal + CIN I 28] B3] @& AL sadd = 9.

3-2. Normal 2%, CIN I 1%, cancer I1EOZFE AA 3 axe FAs £F vl
£

Normal ZL&, CIN I Z1&, cancer 2E¢ &l protein A chromatographyZ ©]-&3le] &A= AHAAZ F
A v R dd & st AA" &4 7 2 3 FE2 = 7HH = 159 JERSITE. A 2

g2 = AuE 9 HPV16 E7 antibody negative #4] 1553} HPV16 E7 antibody positive #4] 102
U2Ath. Totale HPV16 E7 antibody negative ¥4 283} HPV16 E7 antibody positive ¥4 &9 AA%

YA B PAE A9E HolErt,

iy

= 7o) veERd Bie} o], cancer ZE9 AA" A 2 normal E CIN I ZEo ¥3] =A velstc. CIN
I 715 53 normal Z155o] H3] %2 median valued UERx Zo= ERIHAT. & 8 9 & 9v X 7oA
QA" A9l sialylation 3 %2 galactosylation %S YWERAT, Cancer ® CIN I Z1EF9] sialylation
2 galacotsylationo] © 3k 4X]i= normal &l H|E| YA Y WS median value® YERARITE. ol
cancer @ CIN I Z1g9 AAE A9 <¢=Fo] normal Lo B8] Hrhe AL ek & o, cancer % CIN I
% A9 sialylation @ galactosylation 45°] AA W& F=X& YEYS ondit),

% 109 % 118 % 794 A A9 fucosylation® mannosylation %< YERATE. Cancer ¥ CIN I
59 mannosylation 4= X3+ normal Lol W& H]SAY Fe S YERSIY. 28y Cancer ¥ CIN
I 1E9 fucosylation & normal 1Eo| B3] A A *& Aoz e

Bgh, Cancer ® CIN I Z&H9] A o] normal ZFel W&l =7] wjio] olo] gt x| Zpol& W37
9 7 A3} £ index® YERYI, 1 AFE £ 12%E % 150 JeERNTH. @A 38} index:E ELLA A
o] FXZ ELISA 23 $£A= e FAolth. & 12, & 13, £ 14 2 % 150 ek upsp o],
sialylation, galactosylation, fucosylation¥} mannosylation®] © 3t index X7} normal > CIN I > cancer
Fog2 Yyedg g £ YAk, 53] Normal ZHFF CIN I I, normal IH I} cancer IHF 7ol
fucosylation index®] Aol &= FoAS YElNAY (= 14). T3, HPV16 E7 antibody positive ¥4 =L
oA normal@ CIN I Z1E-& cancer “L&¥} mannosylation indexolAd =& FoAo g2 o]Z YEYATH =
15).

B %o], normal 15 (n=29), CIN I 15 (n=30), cancer 1&(n=30)2] oA protein A chromatography= ©]
435t AE AAS F dA S vusar, o5 93 protein A7} coating® 96 well plateE AFE-3}
ot 1 4%, = 169 YERd vkel 2ol protein A9F AdstE A F£E-E normal LEC H|E CIN I &9
A=A dvEbsten, CIN I 25l ¥l&l] cancer Z&FolA F& Ao vestch, Bk ojyet, A7) AAE 3
Aol sialylation, fucosylation, galactosylation % mannosylation = ELLAE &3 FAsc. 2
Ax, = 1758 %= 200 veERdA vk} o], Normal ZEo H8] CIN I &9 fucosylation o] & A 3}A
w$o Ao yelgar, CIN I Z2&ol vl8] cancer ZH9] fucosylation +F¢] AT F2 ZAoz el
(& 18).

A S EYE normal IFo2HF
O ZHE cancer 1F HE
Al, receiver operating characteristic(ROC) curve ¥ AUC F+X& AF&3F3aL, A3E T 215FH & 239
YebAT, o], ELISAE = 169 ELISA "' o]&A]°] ROC curve, ELLA-AAL-S = 189 AALS ©| &3 ELLA
W o] 8-A19] ROC curveE 2|W|shH, ELISA + ELLA-AALS 7] F ®He] I HE logistic regression &

d-& 535 WP (combination)d HHE ROC curveE HoIFET),

o

F7HHow, A7) = 169 protein A coating ELISA®F = 18¢] 343}
B CINIT 8% A= A, CIN 1T 280 2XE cancer 18 A&

Al, normal L

oo

gk, &= 169 ELISA ¥ % 189 ELLA-AALS AME-SIYlES 49, normal 1O ZEHE CIN I IF & Al, CIN

I 25 S 25H cancer I A& A, normal I1HF O EFE cancer Z1F & A|, sensitivity, specificity,
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NPV, PPV, Accuracy® #A38H3lar, 71 A¥#E & 20 YeERSIT.
=z 2
Detection Type of assay  Sensitivity  Specificity NPV PPV  Accuracy
Discriminating ELISA 63% 62% 62% 63% 63%
women with CIN
I from women
with normal ELLA-AAL 73% 62% 69%  67% 68%
cytology
Discriminating ELISA 83% 67% 80%  71% 75%
women with
cervical cancer
from women ELLA-AAL 77% 60% 2% 66% 68%
with CIN I
Discriminating ELISA 97% 69% 95% 76% 83%
women with
cervical cancer
from women ELLA-AAIL 87% 72% 84% 74% 80%
with normal
cytology
[0116]
[0117] Ho], 3 29 ELISA®F ELLA-AALS] WS logistic regression model s &3] W3 49, normal 1HO=

HE CIN I 2% #HE Al, CIN I 25225 cancer 1% AE A, normal Z1HFSZHE cancer T1H A&
Al, sensitivity, specificity, AUC % power value(1-B)<S EAslda, 7 Ax4E 7 3] e,

#* 3
Detection Sensitivity Specificity AUC 1-8
Discriminating CIN I from normal 77% 62% 0.80 0.99
cytology
Discriminating  cervical cancer from 93% 77% 0.86 0.99
CIN I
Discriminating  cervical cancer from 93% 93% 0.97 1.0
al
[0118] =
[0120] 3-3. Normal + CIN I 1553} cancer Z133-8] 3-SQlfFgnlole|s B7 3hAle] F st =5 vl
[0121] WA normal + CIN I Z&F3¥ cancer L& A o off d-<AfFFrtolel 2 E7 A 55 A4 1-59] W

Wl whet A ete] vlustgia, 1 AFE % 240 JERATH

[0123] o, normal + CIN I 5% cancer 1§ tla7 ol U] @-AfrElole~ 7 349 243 472
Ad) 1-79) wel wet S4e, 1 A%E 47t = 25, = 26, = 27 2 = 28] e

=1

[0124] = 25, &= 26, & 27 ¥ = 289 uyeRH Hle} o], sialylation, galactosylation, fucosylation =
Zutol2l 2 E7 dAe] B35 °5F0] normal + CIN I 2

=

mannosylatione W|X3dF A3} cancer “LFo| -2

Foll el frolahA we £Ee eae ded

zo
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[0127]

[0128]
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[0131]

[0133]

[0135]

[0137]
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3-4. Normal + CIN I 1553 cancer ZHF O 258E AASH 3-QlfFFulole{x E7 shA|o] a3l 3 vl

ST ol FAE FEI] A8 ] £ 19 ddA F AR TErtelel 2 BT A Fo] 1000s s}
T OdAE AEe &, e didAE] 39 Ul -G FEhtelel s E7 A FES AAd 1-59] W
e} SA4%Y v, 2 A34E = 299 YEeEATE. o, Negative control &-f-FFHlo]lelx E7
A q7tE JERA eFe A 84S A Aol

2, AA% e normal + CIN I 15#41} cancer 1 EH};}X} ol ) g-olgFEulolg] A E7 a9
15 =S AAld 1-89 WHel whel A%, 1 AH4E 77 £ 30, ® 31, & 32 ¥ = 339 YE

H

30, &= 31, & 32 ¥ % 339 uyeld w9} o], sialylation, galactosylation, fucosylation =
A3} cancer 1F 9 F-QlfFFFntol# 2~ E7 Ao FAB} 4=59] normal + CIN I L

[e)
o~ ) ) =L 2~
FES A FAT 5 AAT

-

mannosylations H] 3

wol Hlel frelstAl

rlo

th& o7 normal L& (n=31), CIN II 2E(n=31), cancer 1&(n=31)¢] 3-HPV16 E7 &<} 3-HPV18 E7 3|
TS SAEYE, 2 A9%E 44 = 34 2 = 359 el olul, 3-HPV16 E7 2 3-HPV18 E7 &A|
= SAS A AAEA g S AFESIT.

t}e-or A &-HPV16 E7 A9 fucosylation 2 &-HPV1S E7 &A1 fucosylation &+ =H3RJ 1, L
235 47 = 36 2 &= 379 YeElyRIch ojul, &-Hpvi6 E7 A 2 -HPVI8 E7 A fucosylation
level S4S 93] protein A chromatography® E3] AAlE IS AT

-|1

o

AN ST Rolm, W we] &3 slERore] T4 A4S A4 AE B ow
542 wPsA gud be AR Fez A WFel s A
o

# A%
BE WelA] AHQ) Aol @] ohd A

[}

13l

10
oSk
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EH
=91
Anti-HPV16 E7 IgG titer
of selected serum sample
p=1.0
a-,- [ |
= 6.0x10% ¢ .
>
©
_8 3.0x10° oo (1]
E == ese
©  9.0x10%
m . =
2 6.0x102
a
L =
T 3.0x104
o
[ =
< oo [ 1]
0 Ad v
\
& &
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Absorbance at 492 nm
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Sialylation level of IgG
p=028 p=006  p=0.04 p=0.08
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Lys Leu
375

Ala Val

Asp Asn

Phe Thr

Pro Ala

440
Gly Glu
455

Phe Lys

Asp Asp

Pro Gly

Leu Val

520
Lys Asp
535

Glu Asp

Asn Pro

Gly Ala Gly Ala Leu

580

345

Val

Val

Asp

Val

425

Val

Thr

Asp
505

Pro

Asp

Phe

585

Ile Asp

Ala

350

Ser Glu

365

Ile Asn Gly Lys Thr

Ala Ala

395
Val Asp
410

Thr Glu

Thr Thr

Thr Thr

Tyr Ala

475

Thr Lys
490

Ala Pro

Leu Thr

Thr Lys

Lys Lys

555

Phe Thr

570

Val Ala

380

Thr

Gly

Lys

Tyr

Lys

460

Asn

Thr

Thr

Pro

Lys

540

Ser

Ala Glu

Glu Trp

Pro Glu

430
Lys Leu
445

Ala Val

Asp Asn

Phe Thr

Glu Pro

510
Ala Thr
525

Glu Asp

Glu Thr

Ala Ala

Leu

Leu

Lys

Thr

415

Val

Val

Asp

Val

495

Pro

Leu

Leu

975

Thr

Lys

Val

400

Tyr

Val
480

Thr

Lys

Lys

Pro
560

Ala

Lys Arg Lys Glu

590
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Asp

<210> 3
<211> 98
<212> PRT

<213> HPV16 E7

<400> 3

Met His Gly Asp Thr Pro Thr Leu His Glu Tyr Met Leu Asp Val
1 5 10 15

Pro Glu Thr Thr Asp Leu Tyr Cys Tyr Glu Gln Leu Asn Asp Ser

20 25 30

Glu Glu Glu Asp Glu Ile Asp Gly Pro Ala Gly Gln Ala Glu Pro
35 40 45
Arg Ala His Tyr Asn Ile Val Thr Phe Cys Cys Lys Cys Asp Ser
50 95 60
Leu Arg Leu Cys Val Gln Ser Thr His Val Asp Ile Arg Thr Leu
65 70 75

Asp Leu Leu Met Gly Thr Leu Gly Ile Val Cys Pro Ile Cys Ser
85 90 95

Lys Pro

<210> 4

<211> 105

<212> PRT

<213> HPV18 E7
<400> 4
Met His Gly Pro Lys Ala Thr Leu Gln Asp Ile Val Leu His Leu
1 5 10 15
Pro Gln Asn Glu Ile Pro Val Asp Leu Leu Cys His Glu GIn Leu
20 25 30
Asp Ser Lys Glu Glu Asn Asp Glu Ile Asp Gly Val Asn His Gln

35 40 45
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Gln

Ser

Asp

Thr

Ser

His
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Leu Pro Ala Arg Arg Ala Glu Pro Gln Arg His Thr Met Leu Cys Met

50 55 60
Cys Cys Lys Cys Glu Ala Arg Ile Glu Leu Val Val Glu Ser Ser Ala
65 70 75 80
Asp Asp Leu Arg Ala Phe Gln Gln Leu Phe Leu Asn Thr Leu Ser Phe
85 90 95
Val Cys Pro Trp Cys Ala Ser Gln Gln

100 105
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