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ASO4-57 QlfrFErtole] s WAl o3t
Epeiol A of IgA w1 w5

E2: AfFFEro]H A(HPV)-16/182 AF74Hote] F a3tk
deolog HL ol5d thdk dpdualo] sukE]o] < Ate) A
o]8-5 a1 AT}, Ao 74 -2 Qo] = HPV-16/18&
FAFINME Fas U 7ted vz dHH oY dA
AFEsta e wWale]l FARGI #AdE" A= wHS
A Aot} oo E A= AS04-Z7F HPV-16/18 WAl <3

FEE = EFdA [gA MY WSS FARSle] o] Malo] H
HPV #+4doll wA &= &S Lotz A Akl

W AlEds gedd uidste] 2 AT Fogh 3699
S o R A9 olFHAN ez XH . 3679
o] 7hedH 8> ARAAEA fRter FL ggsiglon
2292 Aoz WAS HELYL 6 URTOo=Z
eks A FEdgrh AWNHES 0, 1, 671 3xhE
Folatglon, HE A4 A AES E5F vzl 5 171 $o
gl g, 3 A9 AEE AQFHERC F HPV ZAES
A S]] Y8l 77 A9 A EoA HPV-16/189] th3l nested
PCRS AASIS . WAl HE & HPV-16/18 IgGel 3k
stola} gllo A HPV-16/18 IgA &AL ELISAZ o] &3]
A A8

Az 77 A9 A FEA Alg3 HPV DNAo] th3l nested
PCR #AF A¥ 28" EFolA A+ HPV 72 FRIEx
oyt Adwe 2T W HAF § HPV-16/189] uigh
P zgho] AU EfNo A HPV-16/18 VLP IgA7} 7247}
27.3% (6/22), 45.4% (10/22)14 #FZE=Jch hFETolA =
Aok AHAE T A " oyt glew agla
=] Efdoll A 9JoF HF F HPV-16/18 VLP IgAe] 9w
AE T GA #EHA Ldrh HE Aol AF T el
HPV-16/18 VLP IgAt® 2373 thzTtoA zFo]7F gl o
WAl HE Fo| AFHE gAE F oo g 9n] = ot

Ay
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WA o] IS AEtE d ojukx| e Ao|t,
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g YJor BFIu vk’ 53], 167 188 A AAHo=
oF 70%N A Ag7dF-ke] Yoz Hastal glow, g5
b dlis 9 WAL Aol AAME 167} 18Fe] 1 F
g E%7F Ha s

HPVE Ag 45 9o thddt S/ FAFGolA 2ot
BAR dzlon, 53] ATl RS AFGT L 49
AT B 95ty BAAESA AFEo] o] WHlo o]
A HPVZF $83 928 dtta SHsta ekt ojd Apa
Eoll 7|xzste] HPVeF dA#tso] WA= e o 7hed 774
QoA HPV el A® Fgto] A} 7dH-qkoll o]o] = ¥AlE A}
Ashs Aoz AZsta Ja’, AgARde] oqwe 93 HPV
WAl ol ZuA AP A gol| whal FAREd] orgel 3l

AN HPV S disl= b oA Wile] ai&

= dd F deHdd g A7 AE gle Ao

ol F FFe HPV WS JEste] el M Abgsfar
Sty AFARere] 1el® Wel HPV-16/1883 A7) Al
78 do7lE HPV-6/118S BF Xgshes 471 Walel 7het
A® (Merck Co., Inc., Whitehouse station, NJ, USA)Z} HPV 16
7 18%e] wg FAwE Tahe 27 WAl AuplaT
(GlaxoSmithKline Biologicals, Rixensart, Belgium)”7} 2%l o|t}.
ol Agor= o] ki MuEA™ME olgte AFE A

3331 o} Aupg] ~ M= aluminum hydroxide 2}



immunostimulant?! MPL (3-O-desacyl-4’-monomphosphoryl
lipid A)= A% ASO4E A A = AREstal vk, MPLS
O 27331 Salmonella minnesota R595 strain A|3ZH o] H|
=4 FEE WAl ogt WSS AIA7|= AE&ES sk
Aog dexlon E3 FA4A E(dendritic cel)d A 3I}=
Fok A4 WYNk-S(innate immune mechanism)<S 53 o] ¢
A} o= wausta vk AS04 adjuvant system
< BY s vpolY A(HBV) MAlel = Abgskal 9o ASO4
€3l HBV WAlS aluminum salt?rS adjuvant system<.
&3k 7]=] WAl wls B} ZEstal e HEt A&
oA wes do)e Ao wustu k! HPV #a1g)
Aupg 2= Al gluminum salt¥hS o8¢ WAl HagS
o, HE § 3.5 #F 7|7l A EHo R =2 FAVE
Aska, HPV-16/18 VLP L1 specific memory B cell &3+ <7}
e Ao Bumdoh
mebA] 2 Ao A= ASO4-57 HPV-16/18 virus-like
particle (VLP) W4l& HEWE of o] Epfo Al Hup HAof
AN T3 9SS ole IgAE SATO=EZHN, AS04-57 HPV

Wile] HPVS AT #9& dgsts ¥ £22 & 5+ A&

B A= 20079 6€5-E 20079 79 Atold A aY A

B 390 PR AL N Yo AT APy



ow, w®E 15-2564 44, dAlekA] ¥ HoE FdEI
HPV-16/18° tigh AgdF 2] A7 o A4 54
UEFe] BHo] glom ojde AJue] Aol gl & AT
712kell Al Aol gl o4 1 5]
o= 2 AT % o4& H9r

1y
L

e Al A
ol or sl Aol gk At Al 2:19
g WA floks Fofsiditt. ey Aol §Eett
e ofd T WA 9, AR 2E B3y Arra S d et
T2 g kel WEol Q= oA, 374Y ojlel WY eRE
dolup dAAAIE Fotk ofAd, ghesol Fwinkgoly ¢
27] Aol WYo] = oA & AtellA Al

2. ASO4-%7 HPV-16/18 WAl HEy} R 43

369 did 7hedl 2499 A= AS04-F7 27F HPV
e o Azl HFsar v A 127 9] SAbo A=
aluminum hydroxideE $fo = HFalgich. WAl 2 gjeke |
3] 056 M &F2= 0, 1, 6701€9] YAz Fof3glar dI,
T4 At AEZ, B aS Z47F WA 9 9ok Hx FF AHG
ARt 4E 5 10E el ARtk 74 A AlEe S
W Hoz AFHlom i o] FHORHRE 1 ml
TAZIE o] 83t 1 mE Flakalth dojxl 7 A Alx

DNA®] F=%& 93 phosphate-buffered saline (PBS)9l

rlr
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ol B#sIF L dojz EfNE 10,000 x goll A 20 FoF
22] 3}e] protease inhibitorE A7}l -40TolA A&
7hx]) Bstdth RE FEE 2 ZHAEon BE it
A T4 Aere] HPV DNASE Efed djo] HPV-16/18l gt
[gAS ZA}slSt)

T
O
A

3. 774 A9 A xA HPV DNA PCR

7}. DNA =
PBSe B3 HAAMNES 13,000 x g= 44 #Eg H 4
= ol ©

=S | A3l guanidine thiocyanate”} 3X3+% lysis buffer
(120 mg Guanidium thiocyanate, 0.1 M Tris—HCI [pH 6.4] 100
m¢, 0.2 M EDTA [pH 8.0] 22 ml, Triton X-100 2.6 ml) 800 wul
Fdstel 100CeA 2083 €% 3ttt €% F silica &
40 wbs Fdste] MEoA Eejd DNAS & F2HLES
o 10%3F WA skt o1& silica-DNAZF &2 A S
Al 3HH guanidine thiocyanate”’} 23 lysis buffere} 800
9] 70% ethanols 37Fsl] 23] A Hs3tk. o] % acetones
Ydoto] 13] AlH F 65TAAN AANGES Ax3 § 50
=5 TYst HE & %5 7tste] DNAE silica &

a=y

mlm

L oop MR

Ll

e o R

=
T T
&

ol A

)
st

1}, Polymerase chain reaction

FE(EsAY FExEY AAl" DNA)S ethium bromide®
A= 0.8%2 agarose gelodl A A7]9 &S T Z-2Fe] Ht
So+= 2 w9 template DNA, 210 (10 pmole)® primer, 4 w0



(10 mM)©] dNTP, 0.1 £ (0.2 unit)® Taq polymerase, 5 wl
10 x buffer®} 34.9 e =57 £33 Hh-g gL whso]
A3t} Nested PCRE $lalA 299 PCR cycling= A] 3y}
At HPV 163 189 E6 region®] H A<l oligonucleotide
primerZ outer®} inner primer® ©]-83}% 2™ outer primers
consensus primer, inner primert type specific primer%th
(% 1). A HA cycling Ao+ outer primerS ©]-&3}o] 35
L 95CAA 157] A8 Foll, 94TellA 1%, 50Tl 1.5%,
72ToM 235 3557] AldSISlAL FUFR 72T S 1
7] A&A3AT. F HA PCR cyclinge A WHA PCRS E3)
Aol 1 w9 PCR product?} HPV 163 189 inner primer=
Abgal A2 Al etk = WAl cycling procedure?]
719} 5= 95T A 38 157] Fol 94TANA 1%, 60TA
L3, 72CoAM 1= 30571 Aldskslar F7h=2 72TA 52
17715 A8t SHTE 24 UExTesE AN
HPV-16/18 4ol xetd o] Ag 4y A ods 4 o
o w o] 833t

¥ 1. Oligonucleotide primers®] 7]

Primer HPV  Sequence (5’-3°) Exon Size
type (bp)
Consensus + ACCGAAAACGGTTGAACCGAAAACGGT  E6 307
“AATAATGTCTATATTCACTAATT
Type 16 + ATGTTTCAGGACCCACAGGA E6 124
specific -CCTCACGTCGCAGTAACTGT
18 + ATGGCGCGCTTTGAGGATCC E6 188
-GCATGCGGTATACTGTCTCT




4. HPV-16/18 VLP L1 &Ale| tjgt ELISA

7}, Bl A HPV-16/18 VLP L1 IgA

q=x3s HPV-16/18 VLP L1 WAL Saccharomyces
cerevisiae expression system= ©]-&3fo] A 2 A A5 )
719l AAE mES ol&ste] ZF well ¥ 50 ng/mle] %
HPV VLP L1 proteing 4TolA 35 =<t ELISA platesol
coating 3% 3l washing buffer (PBS-T; 0.05% Tween-20 in
PBS)E ©]&3}o] plateE 53] A2 3t} Al o] #1F plate:
blocking buffer (3% BSA in PBS)E o] &3] 2l-2oA] F Azt
=9} blockingd}il ThA] washing buffer® 53] A& 3H . =
AlEl BRel e 100 wel -y 2 247k PBSel 1/109] vj&=
g4 sto] plated] Par g AZF Ft 37C F27]oA ®EEA
71 s A 53 Az 3 goat anti—human IgA
immunoglobulin (peroxidase conjugated, Sigma, U.S.A.)=

1:50009] H]&=E 3A3Ee] plateo] Y1 158 F<¢F 37T
X

incubatorol| A WF-EA] 7]l 492 nm oA SIFEE SH5S
th abE Fol7] flaE mEWTE 29 wkEste] AHS A}
of 11 Hys AFAARE Ak B3, BE didae] W
AL floF FoF A AFT BN (Fd 53 + 2 X EF
H2H)E HPV-16/18 VLP-L1 IgA @A2] 7|5z A9

sheie.

. g3 A HPV-16/18 VLP L1 IgG
WAS HEuke titol A g3 W A ABAES Felstr] ¢&l
FH oA HPV-16/18 VLP L1 [gGE =A3sIgtt. Ao A9

9



HPV-16/189] ot A2 HPV-16/18 VLPE Fho 2 o]
ste]  ELISAE  Aldabqlvh. Ax3 HPV-16/18 @A
baculovirus system= ©]&3}o] A4k 2L AA R o AT
GlaxoSmithKline Inc.ollA @3}l 2pAgE A8 Wi
of  dAHe  FHusidlew A Vs @
anti—-HPV-16 IgG”7} 8 ELISA units (EU)/m{, anti—-HPV-18 IgG
7b 7 BEU/ME o] &3tk Aol o3t sxs9 A7)
(EU)= o9 F+ A% 549 A4 A2 (A), 549 F
o A2 B), 549 F4H (O, 549 71€7] D) 5 470
o w7} WaE ol&siA A+ {(B-A)/[1+(C/FF=)"DIre &
Ae olgd Ao, ¥4 7I=wud 8 EU/mey} 7 EU/ml
medimmune study (MICP—OB?TJr MICP-058)l] it 5+ o
o] HPV &2l AlHEZHE 9-& geometric mean titer®] %
= Ax}F 3u] o] o= ATt

r{o oo

o
=2 rlo

rlo

5. A &4

ATy gixza kel HPV-16 VLP L1 IgA 5%9] o]l 2
FUE t AAS AHESte] TASH oS Ao, &4
A WA HE Ay %9 IgA s% o] HludE ol-g i
E t AAY Wilcoxon H3&+9 AAS o] &3kt IgA 3HA

Okzdevq ]JJ__‘: Flsher-J x%zﬂr 74%4 = /\].Qo}o:lrjr Eﬁ]% 4%
Q3 A SPSS for windows (version 12.0)& AF&3t 3l &
A el d2 P gte]l 0.05 mIwkel A S5-= 3kt

10
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El9ie] HPV-16 DNA (& = A)

124bp

—_

C1 2 3 4567 89 10MNMI1213M1M41B5161718192021 2232425 2677128

Elofe] HPV-16 DNA (A FH= =)

124bp

—

C1 23456 7 38 91WMNMI1213141516171818 2021 22324 X5 X85 28

Elie] HPV-18 DNA (M4 HE A)

188bp
—

C12 3 456 76 910M121314151617 18192021 22 2324252672728
E}°He] HPV-18 DNA (1A Z& =)

188bp

—_—

1 2C 34 5 67 8 910NN 121314151617 181920212223 24 2526 27 28
13 1. Nested PCRS o] &3k 7442 oA HPV-16/18
DNA A1 (C) S =

3. gtdel A HPV-16/18 VLP L1 IgA =4

7}. HPV-16 VLP L1 IgA

WAl HE Aol AFAZ eFde] ik HPV-16 VLP L1e digh
IgAS] AAF ke A Fol A 0.0717 + 0.06600] 3L thxl
A1 0.0724 + 0.0825% F o o] BAGgH oz {23 ol
Atk (P = 0.981) (2™ 2A). 28}, WA HFo] 948 F 1
AL FHeol AFHE e [gAE A3AToA 0.1551 + 0.0827,
el A 0.0771 + 0.0681% Aol Z7tatddet (P =
0.044)(ZL¥ 2B).
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0.28000 | FP=0981 F=0.044

nodnnn
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s
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HP V=16 VLI LL Tgh (0D
E B 3§
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= I :
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a9 2. ATy dEat 2ke] HPV-16 VLP L1 IgA #Fo]. (A)
T Ao AT 2= 739 IgA Aol (B) HA HF

d-&EE t HAAS o] &ste] dixTolA] A WAl HE A
I o] Bt o] [gA FEE Hlugk A7, Wi HF A T
IgAE ZFol7} 1T (0.0724 + 0.0825 vs. 0.0771 £ 0.0681, P
= 0.682) (¥ 3A). AdweAe W2 HF: Ao IgA7t
0.0717 £ 0.0660°]1 o}, #WAl HFE $9 IgA= 0.1551 *
0.0827=2 ™Al HF Fo IgAel T7FE #dsiddd (P <
0.001) (71§ 3B).
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03000 |
FP=0E82 F<0.001
. 0.2500 oz |
S S
< 0.200 < 020000 |
£, 0.15 £, 015000
= =
= 010 7 010000 |
= =
& &
" 0.080 " ooeoon |
000000
A 2093 3 209E % B S9dzd WadE E

o 3. WAl HE Ay o] gldo| A HPV-16 VLP L1 IgA9]
M3l (A) 2Tl A WAl HEo] w2 gl A [gAe] W3l
(B) Ago A WAl HFof wpE ElNo| A [gAe] W3}

1}. HPV-18 VLP L1 IgA

Aol A WA HFE A AFE BN e HPV-18 VLP L1 IgA
+ 0.0373 £ 0.0403, tHxwel A FHAF g2 0.0518 + 0.0496°]
Rom F o Zholl P e 04612 BAXHCR o7} AT
(29 4A). WA HEF F Aol IgAE 0.1410 + 0.1055,
zaol e 0.0542 £ 0.0357%2 F & 7Fol]l BAH o2 F9
gk ztol 7k ATt (2= 0.003) (1H 4B).
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0.30000 0.30000
F=0461 F=0.003

... 0.25000 . 02E000
= =
= =
< 1 2000n = 200N
e T i
é 0.16000 é 016000
= =
oo oo
7010000 | T 010000
= [ = [
B B
i =

0.06000 0.06000

0.00000 L 0.00000
A 22T HEE B 44 F dzF

a9 4, AYTY gz 9] HPV-18 VLP L1 IgA =}Fol. (A)
WA HE Ae] AT 2T e [gA Aol (B) WA HE

2ot gAgeE 7F oA WAl HFe] mE IgAE WAL
o] 0.0518 + 0.0496, WAl
HE F7F 0.0542 Tk frel gk Aozt A
o (P=0.820). AATolA= WAl HF o] 0.0373 +
0.0403, #21 HF
2 WAl HFe o8| IgAﬂ AR E}O st3ltt.
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0.30000
F=0.38z0 F< 0,001

0.25000 | .. 0.25000 |

0.20000
0.15000

0 F 010000
0.05000 [ 0.05000
0.00000 L 0.00000 1

O 5. WAl HE Aap Fof gldeoA HPV-18 VLP L1 IgA<]
M3l (A) RO A] WAl HFo] wE el A [gAe] W3}
(B) Ago A WAl #Fol| wpE N IgAe] 3},

HPW-18 VLI LL lghA oD
HPV-18 VI L1 [gh (O

t}. B}l ] HPV-16/18 VLP L1 IgA¢] A wh$ S &
oFoll A A ole] W& HPV-16 VLP L1 IgA¢] 3A $A37])F
e 0.124201A0H. °o]E V|Fo® WS ul AS04-57% HPV
BA AHF oA Bl Wf [gAd] FANS FHES 27.3%
(6/22)9 oM 4ok HE FollAE 0% (0/6)= Aol =
FANS FAES BAoH F o ol FAACE Fog A

= HolA ottt (P=0.289) (% 2). HPV-18 VLP L1 IgA<]

o

A A7) EE 0.20829 01 A oA FAELS G E
S 45.4% (10/22), 2T E 0% (0/22)%2 F o kol EA
Mo R Fo3k zpo)7F AT (P=0.049) (F 2).
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¥ 2. A8 wE e ) HPV-16/18 VLP IgA9] 3FA|uk-$-
_‘|

P B
Vaccine Placebo
Pvalue
N=22(%) N=6 (%)
Positive 6 (27.3) 0 (0)
HPV-16 IgA 0.289

Negative 16 (72.7) 6 (100)
"""""""""""" Positive 10 (45.4) 00
HPV-18 IgA ‘ 0.049
Negative 12 (54.6) 6 (100)

4. &34 HPV-16/18 VLP L1 1gG¢] =4

7F. HPV-16 VLP L1 IgG

28M 2] o4 7hed 39 oAl WAl Fol A FAelA
HPV-16 VLP 1gG9] 44 431§ BSloH o5 F 24 A3
T, 18 dizdoldnh AEw 29 HE A IgGeE A 14
EU/me 3} 34 EU/meelglon o5 WAl HF § 6229 EU/MmL
4452 EU/mE 1gG7} mig- S7kshglon flefs HEwe 1
He FoF A 88 EU/MolA FoF % 40 EU/m=E 23]
#aargity £9, ol 3% = £
HPV-16 VLP IgA® /d0l3dth. 287 9] oA 7k #Ale A
T 2289 A4S AT ¥ EF g4 Wl 1gGY FdE
Qlekieh. foks HAEE 6% 7hedl floF FoF del IgGrt

w401 d SsH2 AT Fele EF IgG7F 4010t

th. HPV-18 VLP L1 IgG
2879l o4 7hdl 28] ool WAl Fol A FA A

17



EU/mlo] ¢l U% 158 LLEA] Xé%‘— % 8020 EU/m¢ 3} 2735 EU/
=z IgG7F Z7Fskdth ol59 WAl HFE A el Y
HPV-18 VLP IgA+ EF 540t #ls JE0

T R g4 Y [gG7F A 2AS B3 s HE
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Abstract

[gA immune response in saliva induced by ASO4-adjuvant
HPV-16/18 vaccine

Yong Wook Jung

Department of Medicine
The Graduate School, Yonser University

(Directed by Professor Young Tae Kim)

Purpose: This study was performed to evaluate IgA secretion
in saliva induced by ASO4-adjuvanted HPV-16/18 vaccine.

Materials and Methods: This study was designed as double
blind, randomized, placebo-controlled manner. Thirty six
subjects with written informed consent were enrolled in this
study. However, 8 subjects were excluded because of
protocol violation. Twenty—two subjects received
ASO4-adjuvanted HPV-16/18 vaccine and the others were
injected with aluminum hydroxide placebo. The vaccine or
placebo was administered intramuscularly on a O, 1, 6 month
schedule. Subjects’ saliva, serum and oral mucosal cells were
collected before initiation of vaccination and 1 month after
completion. To determine oral infection by HPV-16/18,
nested PCR for HPV-16/18 E6 was performed with mucosal
cells of subjects. The level of HPV-16/18 VLP specific IgA in
saliva was determined by ELISA. HPV-16/18 IgG level was
also evaluated wusing ELISA to identify HPV-16/18
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seroconversion.

Results: All subjects had no evidence of oral infection by
HPV-16/18. All subjects in study group showed seropositivity
for HPV-16/18 after vaccination. There was no subject in
control group who showed HPV 16/18 seroconversion due to
placebo injection. In addition, all subjects in control group had
no IgA immune response for HPV 16/18 in saliva. In study
group, IgA for HPV 16 and 18 were detected in 27.3% (6/22)
and 45.4% (10/22), respectively. There was no difference in
HPV-16/18 VLP IgA level which was examined with obtained
saliva at pre-injection. However, HPV-16/18 VLP IgA level
measured from saliva at post—injection was significantly
higher in study group than that in control group.

Conclusions: This study indicates that ASO4 adjuvanted
HPV-16/18 vaccination induces HPV-16/18 specific IgA
secretion in saliva. It might contribute to examining the role of
ASO4-adjuvanted HPV-16/18 vaccine in preventing not only
HPV infection of uterine cervix, but oropharyngeal HPV

infection.

Key Words : Human papillomavirus; vaccine; immunoglobulin
A; ASO4
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