CN 103333865 B

(19) 4 N R FNE E R IR =5

) *‘P (12) BBAEF

(10) FH &S CN 103333865 B
(45) #ZF WA EH 2015. 06. 10

(21) BBiES 201310218341. 1
(22) EBiEH 2013.06. 04

(73) EFIRRA P E 6 A 25 0 e it 9 Bt
HotE 100050 dE R T ARIMIX RIZPEE 2 5
ERNAN THE ZEE Hfs
REE
(72) RBAN THhE Z@EE H4EE ZER

(74) EFUCIRANA JLRTERER > BUCEAT IR
AT 11285

KREA 5KITH  EEM

(51) Int. CI.
C12N 7,/071(2006. 01)
GOTN 33/53(2006. 01)

HER X

BOMERFIIHT BF31200 FRE55T

(54) &ZERRAFR

HPV {73 2 A1 AR 77 & DL A il HPV HroRT 47t
(UNIDIRES
(57) %

AR B G U, T BRI B — Fh
HPV B0 25 & A TR HPV {509 25 1R & &
FORTI HPV AR I T i




CN 103333865 B W F® FE Kk B 1/1 5

L — B 37 A RN AAAS AR5 & 0 1 2% T7 70, BT il ) S B HE T SRS I 77 32 B 43 FH 1
A

(1) K7 HPV K728 IR Gluc 8 H R PR () (B0 25 AN {Ml{%;iiﬁﬂi &5, A
BN AN éﬂiﬂ@ﬂ%ﬁ?iy 75-600 N4HM /w1 B AZ A M SR R AL R

(2) W EY— 2 SR TR B, TN 1/10 AR R A4k 2 R 66 IR, Hp Brid b 2 &
A A A BlOLuX® Gluc Substrate ;

(3) AL ZE R FCREISGHAT A2 RO U, A ik Ak 22 R FERE A GloMax 4k K
FEARG AL 5

(4) AR INAF B0 52 R AT IE T SR G i 22

(5) F i 5 B e il 22 KT 50 % A0 ML V5 A A A R i F VR EEAT ARG 5 A

(6) DAL 22 KT 50 %6 ) 5t e L7 B 8 A B0V E o AR I I V75 1) A AU I 1

H AP FTIA HPV K55 & 142 HPV16. HPV18, HPV6. HPV11. HPV52 B HPVAS8 MK &, I
HETid 9wt Glue & FRE F R ZE BRI 55 Brid I8 80E B2 1A 1 7 51 45 it 4%
I A 7 N R A A ol B 2 R IR A

2. BURIEESR 1 i & 771%, Hodr Brid ik s o B AZ 40 B 1A 34 .

3. BURIELSR 1 Wi & 7732, o B A A B i 10 s

A BURNEESR 1-3 AF— T i 4% 7735, Hoi Birid A% 40 W 5 52 b S R 40 I PRk R
300 N4 /w1,

5. BUREESR 1-3 AF— T i) £ 77 %, Hod Brik SAZ 4 e 293TT B 293FT 48 L.
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HPV EimEFNEH I K & LR AN HPV S R iRBY 5 7%

ARG
[0001] AW B G s UK, SR AR e — b HPV B0 55 . 35747 JIrids HPV B 23 (10 1t
T KR A HPY A ATAA (4 7775

BEEEAR

[00021 A # 3k ¥ %% & (Human papillomavirus, HPV) B T #A =k ¥ % &F B
(papillomaviridae), oM I RUEE PR DNA 9 B, IR 280 58 4007 J5 VAR 1) HPV 7] 43
9100 Z PR (1, 2] RRAEHEUE MER] 4y “ARSE” B« me” Y. /i LS HPVe .
HPV11 &5, = Z 5] & B VE A9 A5 2 e AR B 19 5 300 B2 3R B8 (CIND [3] )5 & AL 46 HPV16,
HPV18 25, ‘AT L & 5l R g 8 T B R IR [4-6] . fERZHUE LT, F)% REREAE HPV
I A E S B %, 95% LU E AR TETE HPV L RE7E 3 B 5 aE e (7] . (HH A 5
HPV B AN Re 15 [, 0 Z 47 (10— R 5 B9 48 R R N B 3

[0003]  H 32 S L MRS PRI, 95% LA I 1 B S v EE 20 S s i A
JWZ HPV DNA, 83 15 M HPV PR A 5 5 30 1 & A o< [8], (R & S0k BN 58— AN HH
Ft A Z (WHOOBG A 1 58 4 Bm B IE e B 5 R e (9] o B s A BR 4 R L) 50 15
i, FERAET R RS E S, REREH WL 13.5 75, 295 545 3508 i & )2 21
(1) 1/4, T ANELZI N 5 Ti N

[0004]  FFJ& ] HPV Ty 1t 9% B 45 Al & Py HPV g Gk J B s (M IR A T B . TPy
VERE T A Eh 535 1 R B LB 5 5 B RN R 0% , R P2 AR BT HPY (1 TR fB 44 R
HEHLHP K HPV (R G o DRI, 223 R80E A 0% VA FR G FH TR % T e S S R ER 9
KT, 9% 1 BRI RT S 4% B A E B R o (HR, BT HPV AR 76 J 3 S5 40 B i IR 78
IR O, TIEAEARAN @ I AL G AR RT 35 R G AT AE K ZIE [10], H MBS m A
U HREL 10 85 8 KD, AN 2 R AAEG 0 75 2L

[0005]  Buck[11] Z&F|H HPV K528 1 L1.L2 BEE AR A2 DNA BOSRIE , 153 258 1
AL HPY L1 L2 ZEPR (R 5 RIS SRt e 8 11 (GFP) 2 ok L 4% 4, 48 /Nit J5 ALY
MO AT, BB T R BB o X PR S R AR i I S R B R A 2R AL,
AR ML HPV JE YL, 51T HPV (AR S0 70 Ui sp AISE PR S8 e AR T R A R
X o Pastranal12] S¢ HIARAK I RS [RIAL G Gy A 1 40,38 73 WA PR ME T B g (SEAP) Hik & B2 [A]
(KB B, ARG IERS B 37 7 36T SEAP (A& HPV e R4 (1 772

[0006]  FWA T7 ik Atk AL

[0007] 1. BRE FIRH SRR AZ A 5 N HPV BE 8 iR /b e L e 19 L A
g, HAG I I R FRIIILTE 5 HPY 9 55800 A B R A UL & 5, 1 0 i 4 SR A
NFR B S AR T 8577, — B R 5 B A2 A4, IEE B 0 RN AR VU 5 8
RT-PCR 43 #1 HPV mRNA %5 77 32 ) Wy L35 /2 15 HA Fof HPY B8 77 171 Bk U2 i
I EREE 2%, BRI K (A7 3 A H ), X 20 SR R i Al T Kt E ke
ARG o T3 A6, 1ZT8 75 EEE B Ge MEps BE URE , E 2 A AR S FL Sk A 23 A mT 2 EX R HPY oK
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A ANREE R P AISEIR B TR . ONAA DR IZ IR R, 1987 E T UKIRE T B I R B T A SEI6 = AR
72 HPV11[13, 141, AH 21X P77y Rod A T /D ) HPv FL PR AL, PR T TR BRRS HE A5 20 g
A7 o RIS 1 HPV 32 PR 20 S B A B o

[0008] 2. FI FHAKANE % A FAL L0 M I TP AR 36 (HPY AT 78 584 Ak i A Ak i it mh A= K
ST, DR G L AT AR AR 7 B Gt 27 (N A A AN B, 70 40 e P g AT S 34 5 . 2 Y AN
TR A HPV 5 5 UM 75 TR & )5 B U AA A0 1 35 10 1 AL 40 i, 25 3 U 75 vh & 4 1PV 3
DRI R S M r R A4, DU T FELIRT HPV %o A Ak 40 B 1086 G, HL RT-PCR A& 31 HPV mRNA &5 SL8s
SNEAME [13] 0 Z 7T VER B b2 AT R (9 HPY PR 540 A PR, B35 B8535 A A ik 2m
W, MEFEROR, BRERCNE 2%

[0009] 3. I G2 R B IS (ELISA) -

[0010] 3.1 E$Z ELISA VAR btk & 718, ik E el R ER R E A L K
978 B SR (VLP) 38 2458 o A0 4 ELTSA AR, 35 1 e In N A3 EL R B (0 430 I L 375 FE- N
B AR I 30, St JE T B AR S B FL G 2 AR, AW L35 A i R AR . i
RS A . B2 ELISA REEWIDIE S B i, e P bk .

[0011] 3.2 SE54M] ELISA & H VLP G4 3 M, I NI L3 -5 B0 i S5 AL 0 CHRPD
FRICH AR HURR A, FIR RS HEE, SR F N R 3T B ARl . 7775 1 Eh S
& I FZ I VA N AR AR RS, R LTS A5 HRP AR 5 R R BT S5 4 VLP Hr e e R A7
) T R AR AN BE A AS I 3], BRI AE 35 4 301561 ELTSA v2: b HRP FRic () o0 Al B B0 R 2 B % VLP
FEAFFIRL T 7 Ah, R I A A7 AR I S e R R B AR mT Be = /e G BREAE VLP
55 HRP Fric i R SR 4G &, 3 AR B PR 45

[0012] 4. B FHMISELS HPV (AR FEE A L1, L2 7EAR A ELAT 18 TR 415 il 55 BE R
0,285 AU PR (R 45 1, R P 22 SR S A G T 2 i 4 A1 B 80 v BT A L R A 1R B, A
& B TR A B s B AR TV

[0013] 4. 1 J&-T GFP BB 5 A BUARAS N 732 oF HPV (AR 5288 1 L1, L2 3Rk FURi Al
GEP 334 Bk 3 46 Yu B RZ 41 g (293FT B, 293TT), 40,48 J A A& GFP Jo [R] ) B0 25 ik, 24
i 40 MO WS R B, B 75800 25 ] DAF B A% 40 M 3R 04 GFP o Mg Frid B 8 5 & R il
M AR B AR AR IO & 5 B L S0 B, S8 J5 I I AG DU SR 20 i 2 A5 R IA GFP LRIk =
St A W ARs U LTS R AR B 2 A IR () & o 27 V25 B it i QA SR W 2R 58 GFP [ 41 g
T AR 5 R E &, HEh AU R A, IF HOMET SR o E A, AN iE
F T R HIASE B R 38 B PRAE AR (R IRA T 2 A 2

[0014] 4. 2 F&T SEAP (B0 8 P ATHURKE I 757k 2071k R 38 5 38T GFP [ AT H AR A
WT7IEAL, RS LR AR, B fm il i b 2% R 6 R DU 40 i 33 73 WA 1) SEAP S i e AR
HFIPUAR K o Hoh 2 BN A SEAP [0 2R SR B 3¢ iy » M T b1l % =0 25 B 2, AR RR
ST (ER AR B 4, ARG ARG i, AN A T ORI i PR U B B AR AR
AT R 2E A .

[0015] &z, E AR 77 V2 M TR I K RIS PRASE 2 1w A A4 7K S, BRI Db Al 35 F
— Pl R B R R e R A ARG H R Se B Al S A W R TV

REARE
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[0016]  AKEHME T A5 %0 Glue 5 (gaussia luciferase, KIE/KFRIGCEED 1
SR LSRR B CHPY) 7% 8 IR B0k, L 0T F T HPV AR AT AAAs i

[0017] AR —J7 R pt—Fm e, JAS HPV K5 i A Mg Glue S AREER ;
[0018]  AJ S8 — 77 M4 fit— P HILya A A0 A4 BRAG I 7 %, A4k

[0019] (1) WA KR BH & — 77 1 AT i iAo 25 -5 AR 0 T35 L0 & )5, InN 32 4R 40 e AL i
7t

[0020]  (2) WER— s E MR R LIS, I 2 RO I 5

[0021] (3D BEATALZ ROGRIN s A&

[0022] (4D {4 Frill 43 ()4 2 A eAer IIMEL v S ARE I IV AR AR 7 2

[0023] AR S =5 MR —FRiin) &, H & A Ak S — 77 T A A BOm 23

[0024] %% BHEE Y 77 AR LA J AR 5 — 77 T A {0 25 3 — 77 T k) o6 A T A 0 1T 375
i HPV 75 B H R HTAR I FH 3%

[0025] AR EATFVERIOL AEFE L AN E AR 2. RS & 53 AT R AT 4. 45 FAE
B 5 IR 6 SR FRED T A RA ;8 ik nAnEAL, (E THE T R A .

Bft 15 BA

[0026] & 1 78 8 Y 2T AL 22 R 6 I il B 1PV o R B AR RS I O 32 i e R I (]
1. A=C)s

[0027] & 2 75t T 40 M S0 B I R
[0028]  [&] 3 7t 1 4H ML & 0] Fh M SR 5 I B2
[0029]  &] 4 7t T UFF 7 IS )08 2540 52 1 B2 M0
[0030] @5ﬁ$7%aﬁ@ﬁ¢ﬁ%%m%mo
[0031] &1 6 75 M G MBSk 1) g 5 V9 P2 1) S
[0032] & 7 T A HTIEHXTEP%EI%HAE’J%HHO
[0033] &8 R TSI EE L,

[0034] & 9 7R iH T SLEG ) E A M

[0035] & 10 7nHE T pCMV—-Gluc &k [&litE .

BRSHES

[0036] AR T7 90 R A T LB RE AR A A 7L SRR B CHPV)D 455 S M A R 44 ] DARE WAk g
B T TR . HRIRAR .

[0037]1 46, FIH lipofectamine2000 fig 51 4 L5 G4 A, 43 7l Hs AT Ak A [F] 2 PR 224 )
HPV K728 L1\ L2 MR 5 9mhY Gluc B A 1L DR L% e HAZ SRR 41, 2R )5 SR B ik
JRALRIS K HPV K5t gD Gluc S5 A RIEEFIE s Boms 85 . 3 BT b A 2 s g
FAZANML (293TT B 293FT) J& , Rk Gluc & A, IS R IR R ™ AT R IE R B
[0038]  FH T AOGAE AL GL 41 Mo i) HPV 995 5 & B IE bl , DRI AT DU s R FLAR Ot B T 152 BT
RAAE R Wops 8 g & (K] 1A RIS H & HPY R e Fr fn i, o] LAk R
FHRLRAT 454 AT AT BRSPS 2R N 4H R P, SBOCIER I BIBH R K655 (B 1B 4 R
N BTS20 A8 97 5 S e B2 A 200 M I 1) R DY AL A5 TRD IR Jom N L35 A6 A i A 7 S e 32 AR 4 B 1

5



CN 103333865 B w BB B 4/12

JCAEBEAT UEL, A4 BRI LB AR AT HPV IR GL i 22 (& 10,

[0039] AR BAEE—J7 4R pt—Fiim 5, JLAH HPV K5 & A gD Glue S ARIEER ;
[0040]  7F—2EsKti 77 S, ik HPV K5 Hk H :HPV16, HPV18, HPV6 ., HPV11, HPV52 BY
HPV58 AR e

[0041]  YE—SUSZiETT R, AHAZRAY Gluc 8 A Y FE IR 3 N\ Kk BA I i 41 R 08
AR, I H TR B R % 5 B 7 21 5 iR R I8 B4 B RIS ¥ 1] 7 0 AT $ A E 4%

[0042]  {E—UEsLifa 75 S8, BTl SRIAHAAE A FAZ AN M Rk 544

[0043]  {E—AMLIERISLE T 9, B 20 Rk Bk a1 10 Bk

[0044]  ZR & BH B8 — 77 T4 (At — ol 00375 A R A4 R4S I 7 v, B0

[0045] (1) A B 55— 77 T Airid 048 s 2 AR LS S5 0% & 0, NN 3248 40 e A 3L 35
7 s

[0046]  (2) WEXL—E EMHLREFF LIS, AL 2 BRI 5

[0047] (3D HEATALE ROGHEIN s DA K&

[0048] (4 4K Frill A5 A4k 2% A A IR v S5 AR I A7 A A4 TG 2

[0049]  7E-— LT T R, Bk T7 ik 4

[0050] (1) 4§ A% B 55— 77 T BB 2 A AR I LI JE 0% & 0, I N S8R AR ) B0 A 4t a5
FEV LR

[0051]  (2) WEL—E B MR LIS, NN 1/10 RF A2 RO a7

[0052]  (3) AAbZE R IR INBGHEAT A 22 R

[0053] (4 KB AT B2 RO GCHS IIMEL T Bk e i 22

[0054]  (5) 5 P43 el 2 KT 50% M4 I 375 BE AR H B Jo B AT R 5 DA K.
[0055] (6 DAEKGLAhI 2 KT 50% 8 i L35 BB 65 B0V Do ARe I 1L 375 1 A A A4 i 1
[0056]  7E-— L2y, Bk A2 R ek R0 BioLux® Gluc Substrate ([
NEB A7)  BioLux® Gaussia Luciferase Assay Kit, =5 H5 :£3300) ;

[0057]  fF— L& S 77 &, B ad Ak 2 RO I A R GloMax 4k 2% RO d B A (g 5
Promega A7) ;

[0058]  7F—LL ST 77 S, i id B 1% 41 MU 5% 5= 4 A B0 A% 40 M B9k B R 75600 AN 4 e /
pl;

[0059]  7E—AMLERISLiETT P, Bk EAZ A0 BT 3290 BOZ AN I RO B2 A 300 M4 i
/il

[0060]  fFE—2EsKhti 77 T, Frid HAZ )y 293TT B 293FT 4 i ;

[0061]  FE— ML SEHETT T, Frid HAZ 40y 293TT 40

[0062] AR AAEE =77 4R gt —Fh iR &, o5 A AR A S — 77 AR fBOR F

[0063]  7E—EsLit 77 &7, Brid il 7 Sk A 4 2% R R RN B AZ 41

[0064] £ — AR % ) 52 b 77 % P, BT A Ak 2 RO A8 31K 78 BioLux® Gluc
Substrate ;

[0065)  7E—LLSLfiJy S, Pk B AN Sy 2931 B 203FT 41

[0066]  fE—AMLIE R SEHETT 2, Bk FAZ 40 il 293TT 4t .

6
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[0067] A% B 55 I 777 T 4 fH A i B 55 — 777 T Mo 25 5 =77 0 il )& A T ) I
JE ™ HPV i B P TR I FH &

[0068]  ¥E— ULt 7y &, BT L A5 G L3 A MLIE BN BRUILTS

[0069]  fE—4Esjiti 77 S, Airid HPV 5 8 4 HPV16. HPV18, HPV6. HPV11. HPV52 BR HPV5S
A EE o

[0070]  DATR 45 Skt g A A B AT HAR U B o SEEA9) A 5 FH 5040 A B0 AT e T
Mg W4T, B I I AR UEE AR 2 TN 77 V] & AS 2 5 BT A A 5 SE IS T
UGN B AEE

[0071]  sEjfl | BomE Il &

[0072] 1 Z5HEBEDRI AR BURL AR 2 R L4 Gy 293FT 41 i

[0073]  7E 75cm’4H s IR 1 293FT 4H B BRI 2] 15ml DMEM 5E 45597 4E (5 1% AU BT
HHERBHEREW A Hyclone A A, 1%L- A& Bk (W A Hyclone AF]D, 1% AE L F &
H1% (W H Hyclone A7), 10%FBS (W H Invitrogen 24 5))) 47, £E 37°C, 5%CO, ) FE 46 1%
Fro FEATIAA A 2 85% DL BRIV A2 M) 4 iR = A5, N éml PBS JE B 40, S8
J5 45 PBS W, NN 3m10. 05% gl (W [ Hyclone A ], FH PBS WIS Hod% 1:5 T LA B
JEAERD AL 293FT 41, 5 48 f F DMEM 56 4x 377 2 2 2 4l M F 140

[0074] 4% 4 X 10°A> 41 g /m1 45 7 3A 40 i 82 R0 T 75cm 41 g 5 3% ) 7 (%) 15m1  DMEM
56 A By R A, 7R 37 °C, 5%CO,M T A5 P kR R, FRAH ML IC A Z L 50% £ 4 R, R A
Lipofectamine2000 (W [ Invitrogen 2 @) ¥ 45 # 3 [K % i& i ki pl6shelL[15.
16]. p18sheLL[17.18]. p6sheLLr[19]. pl1L1w[20]. pl1L2w[21]. p52shelLL[22] B
p58shelL[23] ( FIT ik &4 44 3 [R 2= 1 5 ki 43 55l % B T HPV16. HPV1S, HPV6. HPV11. HPV52 Fll
HPV58 JE R AY, 3 NTH i) John Schiller Zi#2E M4, 2 L http://home. ccr. cancer. gov/
LCO/packaging. htm) 43554 % ki pCMV—Gluc ([ NEB A #], 7 5 H 35 :N8081S) 4
By 293FT 40M , RN A pCMV-Gluc # 5 BURLAE G 293FT 40 M it B X AR

[0075]  FTiAH Uk EE e 293FT 40T FE T -

[0076]  C1)EXEE M) HE PRI I8 FRLAT pOMV-Gluc RE RIS 15ng (lug/ul, 150 1DIET
1. 875ml PPl LA MLE K Opti-MEM 5573 (W H Invitrogen AR J1, R FRIELIEH
JARIIR AW 5 16 1 g pCMV-Gluc # 27 BURLVE T AH [FAAR R Opt 1 -MEM 3% 3% 35 o 45 Ay B 4 %
[0077]  (2)EX 7511 Lipofectamine2000, T 1. 875ml Jodifh o4 MG HIFE FAEH, &2
FARS, ARG = E dmin GRE M [RIAS B8 25min), 3 25 FUAAIR G

[0078] (3% 1. 875ml Frk IR FUAATR &M R 1. 875ml BT i JFUk Vi A1k HH 15 21 4% JL iR
B FFRIDRA ARG E T E 20min QAR AT B8 H BRI D &

[0079]  (4)4% 3. 75ml IR & J& i G iR G N B ok O R0 29307 41 e B 40 i
HEIL 50% oA BIEE SRR, BT 5 A e T HOR S

[0080] (5D FFPrid A s 37 B T 40 iuds =46, 37°C 5% CO,, & 6 /N REATH 4L
[0081]  (6) %54k 6 /N5, MR FR HiF, SEHN 15m1 DMEM SE43sand, R8s o,

[0082] 2 ALYty 293FT 4 ffa fyUs B

[0083] (1) %3t 48h J5, Fr A MUt IR P ¥ IRt I

7
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[0084]  (2)H] 3m10. 05% JiREE (R )7E 37°CyHAL4 i 5 7%, R /5NN 10ml DMEM 58 415
FRILL L, IR TR SR 2 50m] O T

[0085]  (3) &> 210X g, 5min, 7 LI ;

[0086] (4) A} 1ml DPBS-Mg V& ¥ (% Dulbecco’ s PBS (& | Invitrogen#14040-141) ;
9. 5mM MgCLAI 1 X 4N HEE AY (WH Invitrogen#15240-112) ) K41 it &E ¥ &L,
I S0 M B RS RS 2 1. Bml B0 T, 210 X g B, 35 EiF .

[0087] 3 ZHfiuZsfi

[0088] ] I3k BT 45 2 40 MoDt U 100 8 HR NN 5 B 448 B v S A BRI 4 i 2R A
(% 0. 5%Bri jb8 (W H Sigma), 0. 2%Benzonase (W H Sigma), 0. 2%Plasmid Safe (W H
Epicentre) ] DPBS-Mg ¥&¥), 18 21, INERFFF=FE T, 3TCHEE 24 /NI HEATYN M ZLAE
[o089] 4 EhhhiR

[0090] (1) BXH A5 4N A i, UK Smins

[0091]  (2) N 0. 17 F5AEFR A 5M i NaCl WL, ff NaCl 289K & 4 850mmo1 /L.

[0092] (3D VKV 10 ~ 20min.

[0093]  (4)5000X g > 10min.

[0094]  (5) BX 7B RN BRERHIARTR, J71% Ho 26 -TO°C IR A7

[0095] 5 &R BRI TCID50 52

[0096] (1)K 293TT 4 ekl T 96 FLAH s IRk (W H Corning A ™) #3599) w1, FLINA
100 1 1 45 3X10°4> 293TT 4H il / 1 1 Y DMEM 58 4 8557 3, 7F 37°C, 5%CO , 46 R 15 5% 6 /)
in g

[0097]1  (2) A DMEM 5843555 et bid & AL A 2 (HPV 16, HPV18, HPV6, HPV11, HPV52 Al
HPV58 B B FlHR I 43 791 56 LA 1: 1000 ()65 EUAs e, FHEAT 2 £% RPVFRE AR RECH 2
SRAF B EE A AL, B P e DR BB R ARV A5 O P ARREJE RV A5 B BI D

[0098]  (3) 7 96 FLANMIEL FRAR A, FEFLANA 100 v 1 BUm BB (5 Pk & 293TT 41y
(R EE FEM SRR, R P Ik (R AU 25 0 R PR AR B 2 2% 8 N EE B AL

[0099]  (4) Bl iuds =R BT 37°C, 5%CO, K FEAa AL E 72 /i,

[0100]  (5) HLFH WG, AR R Bl (35 55 LIS 15 1l 2405 ROtk
R B H Corning 2 H] #3925) FIAH ML, SR J5 1a] Birad A6 22 RO Ae I AR 25 FL = 43 i N

15 u 14622 R ek R BioLux® Gluc Substrate, 337 BRI RN GloMax b2 & ek

WAL B A Promega A n)) HHiEL.

[0101] (&) MRIFAL TR A IE T 5L 240 B 15 55 2 BUd ge & (TCID50), B 8 il e —
- 2H 24 O R B AR B A5 2, FH Reed — Muench 770 HE

[0102] OiFH &mEEim B EALEE () AR HEALEE (b)) ;

[0103] @IS EHYERIBA HEALAY BAEL FHPE AL BAE (R BB A (o), B L BT
B EmT R N

[0104]  OHEHMAKE S (K = (¢)/ ((e)+ (d)) X100 ;

[0105] @i ERE LL -

[0106]  FEESELHI = CKT 50% MIBHME T 43 tb— 50%) / CORECT 50% MIRHMEH 4t — /T
50% FIRH P 4 BB 5
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[0107]  TCID50 HIX%L = KT 50% HBHME 11 43 bb ) B i AR A B8 o0 2 + BEE LAs] X
B R AR EL

[0108]  Z5RILER 1.

[0109] 3R 1 AS[FIHE PR A48 53 10035 P22 I o 45 2R

[0110]
B 55 5 HPV16 | HPV18 | HPV6 | HPV11 | HPV52 | HPVS5S
FERE
000 | 256000 | 128000 | 409600
(TCIDS0/ml) 1024000 | 32000 | 256000 | 256000 0 4096000

[0111]  sEZjfsl] 2 ifiE A HPV Jp 25 Fp A S A A U

[0112] 5 B AEZH 43 (WHOZE Ho R A (K CHPV VLP & 1 i & 2 APk R 3 S 46 5 5 )Y
i AP SEIG 2 VPN HPV 9 T 5 3 PR E T A R E R 1 “ SAnifE”.

[0113] ARSI RIA Bk 6 PR HPY L1 U5 8 x % Croi 2 KRE A, T EE
vt 245 iR S8 It A o SR B8 Sl ) A 7 R N AR S, FH TR e 2R RS [R) 8 KB 5 49
SRS G % I LY, P IR T

[0114] (1) ¥ 293TT 40l T 96 FLEFFRAR, LA 100 0 1 2 3. 0X 10*4> 293TT 4il iy
/w1 FY DMEM 58485 57 4E, 78 37°C, 5%CO, ¥ 48 15 5% 6 /AT,

[0115]  (2)KHE L5 2 1 Fr4F TCID50 ., H DMEM 584235 37 2o i (B BE i R M4 3%
2 BEATARE , 13 BB T M R UL

[0116] 3R 2 AN [F) 3 PR AR i B AR A AR R A5 4

[0117]

B s]  |HPV16 HPV18 HPV6 HPV11 HPV52 HPV58
Mo BT 5120 160 1280 1280 640 20480

[0118] (3D A DMEM 5E4x k37 H60G Bk - FL R 2 HPY L1 B i 4% Ja I 5K 4 ML 40 ) 4%
1:40 1 E ) AT R , 43 2UARR 0 AL 375 FRRE L

[0119]  (4)7F 96 FLFBEIR BN FLAE 60 v 1 B BUm TE 7 BE YRR 60 w1 Bmdk 25 I 1375
MRS ERUR A B R LIS FEARE AN E R L. [ B2 H 60 w1 DMEM 5248555
FUREBFNILE 5 60 v 1 BUm MBI A FIXREFL, L HNA 120 u 1 DMEM 584535
FRIE IR HEAL o

[0120] (5D KEFridk 96 FLABEARAE 4 CIRUE 1 /i,

[0121]  (6) MFTik 96 FLFBEMR UL A &R EL 100 n 1 (5 (1) FFHR S 293TT 40 155
FEAERAE SR B 2 5 I iE (B 550 TR G W) 100 w1 DMEM 584 3s 7Rt O
HEFL) , W RE 22 22 i N BT IR TS0 DA AT 293TT 41 4535 6 /INBT 1 96 FLEZFEMR 6T REFL
(R SR A 200 w1, 293TT ALK A 15X LOPANIAE / u D, FAA$E 32 4R 1T J& 1 1
1’5,

[0122] (7D WG BT 4 fuss a2tk BT 37°C, 5%CO,IFE H LI & 72 /i,

[0123] (8D HLiF & 45 )i, Fr 4l ot s AR 5L R 3 372 LG e % 15 w1 B4R
For WA (I AE REFL A 5 285 1] BT A 257 R A TUAR AL 4 NN 15 w1 A2k ek il ik 7]
BioLux® Gluc Substrate, 3F: 37 RI# B R JUBUBON GloMax b2 K R i 4L
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[0124] (9D ARFEARI &5 KT TR G2, 24 70N -
[0125] &AL (%) = (1- Rl IS Atk s RO CRI 4R M ELAEL / B TPEXS REAL Ak 22 ROk 1

AP b X100,

[0126] (10D K IEHAMBIZ KT 50% HMLIFFEAS L 1 240 [RBRIEBEAT R VIR RE G BHKIEAT
A
[0127] (11> BABHAM 3 KT 50% F e i LTS A B 1 BV D i 1) A4 i B (LR

30, FORHUAART R T 40 FULIE FEA B Ay ie HPV L DRI R A St (1) b Ao A4 BH PR AR AR
[0128] 5k 3 Ao, [FZL A I IE SR8 AR [H) 2 4B B IX U AR R B 7 vk B
1R & B e

[0129] 3% 3 MLV AR BT A4 B o T 245 1
[0130]
BEEA
i3 HPV16 | HPVIS | HPV6 | HPVIl | HPV52 | HPV5S
B
HPV16 3280 <40 <40 <40 <40 <40
HPV18 <40 1552 <40 <40 <40 <40
HPV6 <40 <40 620 <40 <40 <40
HPV11 <40 <40 <40 580 <40 <40
HPV52 <40 <40 <40 <40 2586 <40
[0131]
| HPV58 | <40 | <40 | <40 | <40 | <40 | 4581
[0132] ¥« r ML A AR 42 A L PR e S PR R i 5, LT AE A O 5K AR LTS o
[0133]  SEHfEfs] 3 77 IE M HiAL
[0134] 1 4HARE VLR -
[0135] [ 96 ALAHHIEFRARAIBEFRAL A 4 AN 100 w 1R FEA 75 AN4HAE / w1150 A4

i/ 112300 NG /w1 AT 600 AN/ n L Y 293TT 40 il /E DMEM 584 85 55 5 TR (K 55 524
7E 37°C, 5%CO, 6 R 1: 77 6 /NI, SRFF N A SEAERL (100 v 1D FBR S MBERL IRAIGE T
37°C \5%CO, K 48 AL & 72 /NI

[0136] MW EHER G, FAMEE =R P 337 RIS R 16 vl 245 RO IR K AH
REALH, SR 5 18] T ad A 2 RO A AR &AL 23l InoN 16 w1 A2 ROk ) (F] B, 357
RSN 22 RS ER IA (F] D Azl

[0137] (1) 20 i &0 9 B3 ¥ FE A I () 52 )

[0138]  F DMEM 58 8% SR B sLats] 1 Fr A3 R ABOm B L Ze 04T 1: 1000 R5F00RE, H34
1T 2 B RPIRE, SR o MM R A 5 A AR &AM =R T, B E 72 /NN e
AT AG IS R CAE . BT 293TT 40 M X5 3% 9 v i 20 oA F5F A0 55 Frh B VR O A e 3%
BRI 2 R 2 B, Hoor i ARAR N« AB0ips B A VR R A B X B s AR B Ry AR X
ROGEAL (RLDB 2. it B 2 7] LAE H Sk 40 iy =9 293TT 40k JE 4 300
AN / w LB, B B RS Ak 2 RO T FIAE 5% R EUEK (RP=0. 994D,

[0139]  (2) ZHfu & X H FISE IR 45 R R2 ) -

10
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[0140] {3 FHAH R A L35 A6 AR A [RABORS B5 5, 76 A5 R 40 i & 1A 00 T A I R Ao 4407 12
it 293TT 40 i 35 524 v 1 20 L A B2 T35 58 A PO A R 5 280 S A I 65 SR 1] 3 Pl g (i 44
BN« LY FE AR TR R A B B0 B0 s AAA KR Dy < BRI 1] 26 (%)), FF 1 3 T B I8 e 4 ] 22 Ry
50% I [ I 75 7% R fi5 250, B 1C50 (AR S 1050 158 LA A, S B () R A s . 45
IR, PR AN R =Y R 293TT 4Bk S8 300 AN4IHE /w1 B, R0 R B0 B s
(1C50=3052).

[0141]  ZRG kP77 T RS2 30 45 21, 1 B F 40 B s 240 i 40 B iR FE L 2 300 441
i/ nl,

[0142] 2 W EE = AUIEFE

[0143] 7 i 40 B3 3 o B 40 AR B 300 AN / 1 1 I, 49 S48 FH 79 4 AN [ ) AL 775

FEAS, FEAN TR 35 E RS 00T A WAL AS A TR AN U AR R B, 25 2R ek 4 s . AR 4 IS R
A LAE 2 EEE Y 32000TCID50,/ml Ay £ B ARCAS U 1) R B8RE <999 B8 29 500TCID50/m1)
I}, 25 RAL S LK s PR 5 AR RE G B s B I A5 RS2 AN K . IX AR K T
TIERE HIVE R S, B e 5 v 8] )95 55 & (4000TCTD50/m1 ) AR Ay SE 3 AL i 75 F &

[0144] 3K 4 J3 55 S5 AN [F) ML AR A R A4 1 1 2 1)
[0145]
:ffri% %&E (TCID50/ml)
A
32000 | 16000 | 8000 4000 2000 10600 500
16 8880 | 14503 | 15322 | 15175 | 13114 | 14763 | 15248
M 7601 | 10669 | 10173 | 11003 | 11164 | 12018 | 3724
[0146]  ¥F :16 /X% 1 ug HPV16 R L1 $1JE %)% Balb/c /NG B ILIEEEA |
[0147] MALF 0. 1 g Merck HPV J& 1 Gardsil (HH Merck A& BEMO4% Balb/c /NR G
FMLIEFEA
[0148] 3 B & W [A) A6 ¢ -
[0149] MR & Bl 1) 0T 53 ¥ P 000 g R o R i 36 &5 DR 1900 52 10 79 77 T e 0 AR R B 9 9 )

B RHATOA . Pk BRI & I 18] AR ps 25 Feh SR R R0 e A Bl S A U 45 S o ] 4 (R A
N AB SRR R 5 BB s AR AR R B (RLUD B0 ATE 5 (R A b
N MG FEARRRE RS Z BB sRALhR A RGN 28 (DR 240 & I [E) A 72 /N, o
B SR A A O R B K (RP=0. 9891) HLJp 5 1 2 B i » PRI HLAAAG 0 445 SR 3R A0 P ¢
11 (1C50=3024). (R, B 2040 & I TR PLE A 72 /N
[0150] 4 F& I A 7] Py e 4% -
[01511 MG WU F [F) s 5378 52 00 e 0 o R i B 45 SR %) 52 1060 79 77 T R b 4 B 7 V2 T
DUy TR BEAT OEA o A3 P TR (R Ao 25 b B VB 42 A [F) ) B A AR0RE , B0os 23 Sl ARV R AR RE 15
BT A () S A DN 5 R0 6 (R ABR O <A B3 St B VR R A5 B0 B s AL
FEXE R OGHAL (RLUD BIXHED ML 7 (Ra Ak FrNy AU E] (min) sGRARKR Y :1C50) FroR o
[0152]  Z5 3R I, MAE I N2 ROEAR A 12 2802 WA TIRT, 75 5 & SR IIE I
11
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R RBE AR, IF BRI BRI 25 R A A K s AU 25 2R REUE (1C50) £
FAK PRI, ORI ] Ui A I AL 22 A ORI BT 2 5 10 738 IR E

[0153] 5 AR WA TTIAR EEE -

(01541 {3 FHAH ) B A5 U ML 75 A AR [R] — IR SE B PRI B IR (3 33l N < 1-1.1-2.1-3 14 A
1=5), 5 FHIAH [R] A6 AR5 D00 XL 775 AR AR AT AN TR SEE B (R AGE T 3 4K (o )« 132 80 3D, 7 ) v S S B
PRI S B0 [B) (182 5 2R B (CVD, Kot SR A O A R R B = itk / P IME. ldl 8 (idksr
N MLE FEASFR R RN E AR SR GAHIZE (%)) K 9 (BEARBR Y - LTS AR AR RE
RN E S ARAR D RGN 3 (O 5 P, SEFR P CV g 8%, SKIGTH] [ CV 9 17%,
PIINT 20%, RUIA KW TTIE S 56 R IR

[0155] %5
[0156]
WRIGIREL  |cv
SEIG W 5 8%
SEIG 7] 3 L7%

[0157] S 4 AR SR TR M 4E 0 e

[0158] I AT SB35 O A R0 7702 e LA GFP Al Seap k75 3R (B % b Rt
R ITT Y5, R E S7 OB G luc AR 25 3 R 771 5 A T Rl v A
ML REAR , e LA LS S22 5o 45 K 6 i, AR I (Glue) 15 Seap 775
Kol R R, BT GEP 75Kl R B

[0159] 22 6 AR 77 A IS 5 1 e

[0160]
1C50 %
BEA GFP Seap Glue
16 9043 20137 23174
M 6655 8551 11003
[0161]
NIBSC 93 114 119

[0162]  ¥E :16 fX5R 1 g HPV16 HEFRAY L1 HUlE S/ UG I IS FEAS

[0163] MALE 0.1 ug Merck HPV JE1H Gardsil %% /NG HILIEFEA |

[0164]  NIBSC 3R HPV16 FEP A Hiik [ Fr2 25 i, N AMLEREA (NIBSC code:05/134),
[0165] 2R BH 3T € 37 19 25 T4 27 0 1 il & N FL KR B P AN BT AR A U 75724 5 B Al
5 FH BB B A I T A L LA ISR 7 FR .

[0166] F 7

[0167]

12
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Gluc Seap GFP
REE [ (=] BUR
A 2.4 JLIFEAR 16 Jo/REA 20 Jo/REA
mEE 96 1l 96 FL AL
Kyl ee fa] (96 FLAR)D 6 min 70 min 60 min
BAER + s +++

[0168]  Z2& ik

[0169] [1]de Villiers EM, Fauquet C,Broker TR,Bernard HU, zur HH.Classification
of papillomaviruses. Virology2004Jun20;324 (1) :17-27.

[0170] [2]Bosch FX, Manos MM, Munoz N, Sherman M, Jansen AM,Peto J, et
al.Prevalence of human papillomavirus in cervical cancer:a worldwide
perspective. International biological study on cervical cancer (IBSCC)Study
Group. J Natl Cancer Inst1995]Jun7;87(11) :796-802.

[0171] [3]zur HH,de Villiers EM.Human papillomaviruses.Annu Rev
Microbiol1994:48:427-47.

[0172] [4]Lowy DR, Schiller JT.Papillomaviruses and cervical
cancer:pathogenesis and vaccine development. ] Natl Cancer
InstMonogr1998; (23) :27-30.

[0173]  [5]zur HH.Viruses in human cancers. Sciencel991Nov22;254(5035) :1167-73.
[0174] [6]Walboomers JM, Jacobs MV, Manos MM, Bosch FX, Kummer JA, Shah KV, et
al.Human papillomavirus is a necessary cause of invasive cervical cancer
worldwide. J Pathol1999Sep;189 (1) :12-9.

[0175] [7]Schlecht NF,Platt RW,Duarte-Franco E, Costa MC, Sobrinho
JP,Prado JC,et al.Human papillomavirus infection and time to progression
and regression of cervical intraepithelial neoplasia. ] Natl Cancer
Inst2003Sep3;95(17) : 1336-43.

[0176]  [8]Munoz N, Bosch FX, Castellsague X,Diaz M, de SS, Hammouda D, et
al. Against which human papillomavirus types shall we vaccinate and screen?The
international perspective. Int J Cancer2004Aug20;111(2) :278-85.

[0177]  [9]Bosch FX,Lorincz A,Munoz N,Meijer CJ, Shah KV.The causal relation
between human papillomavirus and cervical cancer.] ClinPathol2002A
pr:55(4) : 244-65.

[0178] [10]Bedell MA, Hudson JB, Golub TR, Turyk ME, Hosken M, Wilbanks GD, et
al.Amplification of human papillomavirus genomes in vitro is dependent on
epithelial differentiation. ] Virol1991May ;65 (5) :2254-60.

[0179]  [11]Buck CB,Pastrana DV, Lowy DR, Schiller JT.Efficient intracellular
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assembly of papillomaviralvectors. ] Virol2004Jan;78(2):751-7.

[0180]  [12]Pastrana DV,Buck CB,Pang YY, Thompson CD,Castle PE,FitzGerald PC, et
al.Reactivity of human sera in a sensitive, high—throughput pseudovirus—based
papillomavirus neutralization assay for HPV16and HPV18.Virology2004A
pri0;321(2) : 205-16.

[0181] [13]Kreider JW,Howett MK, Leure—-Dupree AE,Zaino RJ, Weber
JA. Laboratory production in vivo of infectious human papillomavirus typell. ]
Virol1987;61:590-593.

[0182] [14]Smith LH, Foster C,Hitchcock ME, Leiserowitz GS,Hall K, Isseroff
R, Christensen ND, Kreider JW.Titration of HPV-1linfectivity and antibody
neutralization can be measured in vitro.] Invest Dermatol1995:105:438-444.
[0183] [15]Buck,C.B.,et al.,Carrageenan is a potent inhibitor of
papillomavirus infection.PLoS Pathog, 2006. 2 (7) :p. e69.

[0184] [16]Leder,C., et al.,Enhancement of capsid gene expression:preparing
the human papillomavirus typel6major structural gene Llfor DNA vaccination
purposes. J Virol, 2001. 75(19) :p. 9201-9.

[0185] [17]Roberts, J.N.,et al.,Genital transmission of HPV in a mouse
model is potentiated by nonoxynol-9and inhibited by carrageenan. Nat
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sensitive, high—throughput pseudovirus—-based papillomavirus neutralization
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[0187] [19]Pastrana, D. V., et al., Cross—neutralization of cutaneous and mucosal
Papillomavirus types with anti-sera to the amino terminus of L2.Virology, 2005.
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papillomavirusl1 (HPV11)Llgene leads to increased gene expression and
formation of virus—like particles in mammalian epithelial cells.
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localization of the human papillomavirus L2minor structural protein.Virology, 2
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