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FERHEMXFELIEX

FNARE

BSA
BPV
COopPV
CA
CRPV
CTL
DAB
DMSO
DTT
dNTP
EB
EDTA
ELISA
FA
HPV
HRP
IPTG
Kb
KDa
LB
mRNA
oligo(dT)
OD
ORF

RV MG R

R 2R
ampicillin
antigen present cell
bovine serum albumin
bovine papillomavirus
canine oral papillomavirus
condyloma acuminata
cottontail rabbit papillomavirus
cytotoxic T lymphocyte
diaminobenzidine
dimethyl sulphoxide
dithiothreitol
deoxnucletide triphosphate
ethidium bromide

ethylenediamine Tetracetic Acid

enzyme-linked immunosorbent assay

Freud’s adjuvant

Human Papillomavirus
horseradish peroxidase
isopropylthio- B -D-galactoside
kilobase

kiloDalton

luria bertani

message ribonucleic acid
oligodeoxythymidylic acid
optical Density

open reading frame
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polyacrylamide gel electrophoresis 5 R KR B R 1R s R UK

phosphate buffered saline B BR 2L R PR

polymerase chain reaction Rabrs RN

papillomavirus EPS T

restriction fragment length polymorphism  PR&IM A B 2 454

sodium dodecyl sulfate + b E R A
Tris-acetic EDTA buffer TAE &
Tris buffered saline-Tween HE Tris 2hE PR
Tris EDTA buffer TE Sl
N,N,N’,N’-tetramethylethlenedi amine Vq % 2, — %
tumor necrosis factor Fih 98 YR LRl -+
virus like-particle T 85 1 RIURL

5-Bromo-4-chlora-3-indolyl- B -Dgalactoside 5—iR—4—3—3— 05

Wk— B —D FFLFEHE
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RFTEBTMRIAZLRBRES FRITREARE L1 F5)
M MERRRIEERRPHIRIEA
(#5 =)

M I R 2R 8 ¥ JE (condyloma acuminata, CA) ) A $L 3k /2 4% & (human
papillomavirus, HPV)BRH 73 FRATIR EZHRAT, FXS L1 BRI 2T e b2
FIFFFI 54, LARRER HPV RBREM1LHIERE, N HPV BREMRIMERRZ
KR, HHEAREENSBEHRHITEARENEE, REMBEES .

A3 F B 4 B =X & B (polymerase chain reaction, PCR) A AN RELIEFE &
FEAPRMASLERE, T EASY MYOOMY11, §73 HPV BRHER
L1 KE—ERARFFF, Fil kbR FH b B A 2 5 2 17 (restriction fragment
length polymorphism, RFLP)# 8. X FRELUETEEIEER) PCR Y), MEE
HPMFFHRL, R GenBank #t— o REE. SRXINEFHE HPV6 R AHEE
BRI, HIRE HPVIT &Y. HPVE BY SR H LR HPVIL A0 HPVE+HPVIL & B (K
T 7 0 B 2 AN A PR ) 2R 35 I LA HPVL1+HPV6 ROVEA BREFN HPV1L Bk E.
W BELRE HPV1e B SHAR MR G B, HRETLHESE, KT

- ETFEFEBEEARL HPVS3 5] ] FBERBR R K & .

RIE A RIRREFE L EEBURE HPVe B\ N B kR, 788 L1 i@,
tazE EANFFA pMD18-T-L1, SURFIENFH 01 L1 KK TR IR
FRRAEFRL. R KRY HPVe L1 BEFF K ERESRIKEFEERTUAK,
f15E SR1(5911~6104), SR2(6217~6273), SR3(6540~6661) I SR4 (7062~
7250) » OEMWES HIEE NRE, #ENEAR—REHPE 0~3 1K
EBRETS, HFURHRFES5RE HPVe EA 3. Edts, HRELNK
FrA HPV6 L1 RPIEEZE R4 8 57 BASNAREAEREZH B, mME5RkE
HOIX fO bR A AR L AR AL %2, X ULEH HPV6 L1 X HISESMEA] #E S5 B B ik
B, A L1 FRFIROPURIES . R EH GRSk PR U AT 5047
RILE HPV6 ZRKAIF LHERNZER, 75 HPV6 L1 KRZFRHFRZKEL
EHEFRTFAOXE, /TH#H-PHRERESHE, REENEQFLRIERF
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IR 2B L1 BEKTRYE .. SHAKN S-SR R B BUR (virus
like-particle, VLP)HIZH%ERE, UnikmBkil 5A%N L1 2Rk, HEdE
(A TF2 75 VR A SR BRI JE 0 THB Ay T IR B . _

Fift—F L HPV6E ZE R K L1 FHMERE T SEm LI EAMPURME,
®# L1 FIEREKRIGERS Bk, #Edxt HPV6 L1 ERE RGN 11w i
ITE e, BEEREBRFHES BB TN FESBUENBMERE
HERTE, ETREEARR pET32a, 2R AE-B -D-BitLFFLHEH
(isopropylthio- B -D-galactoside, IPTG)i 253 N imf & 6 XHis #J L1 &8H, K
Ny T3KD, HERZXESLEHFN 41%. Western blot SEHIFSE, EHEET
5 HPV6 L1 HiA KA RN, ¥ HPV6 L1 FAMERHRKFm L1 HEH
PUBEME, AR BT R K B HPV6 L1/VLP M iHkiE B KR, 348
iRk RRIEES HPV L1 HEABT LI RERSREEST, UL L1 &
[ AT IR A B X =K.
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Molecular Epidemiology of Human Papillomavirus Types in Condyloma
Acuminata Lesions and Intratype Nucleotide and Amino Sequence Variation in
the HPV6 L1 ORF and Expression of Recombinant L1 Protein in Prokaryotic
Expression System '

(Abstract)

A molecular epidemiology investigation of human papillomavirus(HPV) on
condyloma acuminatum and analysis of intratype nucleotide and amino sequence
variation of HPV6 L1 ORF were performed, which would help to trace the pathways
of transmission of HPV infections and assist in establishing genotype and phenotype
relationships as well as to aid in the development of vaccine strains.

To identify and assess multiple human papillomavirus types in condyloma
acuminatum lesions from patients in Beijing area, universal primer MY09/MY11 was
used to amplify conserved sequence in HPV late gene L1 region. Polymerase chain
reaction (PCR) and restriction fragment length polymorphism (RFLP) were performed
to determine HPV types from individual lesions. For specific type which could not be
determined by RFLP, recombinant sequencing plasmid was constructed for further
identification. conclusion was assessed according to comparison with Genbank.
Results revealed that the predominant type from otherwise healthy patients was HPV6,
secondly HPV11. The rhean age of patients infected by HPV6 was lower than that of
HPV11 and HPV6+11. While lesions from immunosuppressed patients most often
contained HPV11 or mixed with HPV6. Besides, HPV16 as a mixed-infection
pathogen could be detected from some female patients. As a low-risk virus in normal
genital tract, HPV53 also could be a pathogen in genital warts.

For predominant type, eight isolates of HPV6 with different clinical
manifestation were chosen for further intratype nucleotide and amino sequence
variation analysis. HPV6 L1 genes were amplified and inserted into plasmid pMD18-
T. By sequencing and phylogenetic analysis, the most frequently observed
substitutions in HPV6 L1 ORF were distributed into four discrete regions:
SR1(5911~6104), SR2(6217~6273), SR3(6540~6661)and SR4(7062~ 7250).
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Comparing with published sequence from other countries, HPV6 had more non-silent
mutation of L1 sequence in Beijing area, which was different from that in Europe and
US, but similar to that in Japan. There had 0 to 3 amino acids changed in different L1
sequences, but which didn’t affect the antigenic index, surface probability and
hydrophilicity of L1 protein obviously. Therefor it was predicted that HPV6 L1 ORF
was a very conserved region during evolution, which could be selected as a target
gene for recombinant vaccine development. Further research should aimed at the
influence of L1 protein antigenicity, antibody binding efficiency and VLP
recombinant efficiency from amino sequence variation.

In order to evaluate the changes of L1 protein immunogenicity caused by L1
intratype amino sequence variation, a typical variation isolate was used as template to
amplify full coding L1 sequence. After site-directed mutagenesis of some rare codons
near the L1 start and final sequence, HPV6 L1 ORF was amplified by PCR and
cloned into the expression plasmid pET32a. Induced by IPTG HPV6 L1 capsid
protein was expressed within prokaryotic system. An N-terminal fusion protein HPV6
L1-6 X His was produced at 73KD. Stable expression quantity was above 4.1%. The
immunogenicity of the recombinant L1 protein was tested by Western blot. The
outcome demonstrated that L1 intratype amino sequence variation didn’t affect L1
protein immunogenicity and could be selected as a target gene for recombinant

vaccine development.
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[l

Al

|, 3 & 7% F (papillomaviruses, PV)&— KEH T & F4A R4 =7 1 10 & jk
FURSRE - f7 UML) DNA R %, AIRH AR B FEea sy, LESIEA
Fe 5l ) B Bk AL RS b 5 0 B B SE AR MR AR, D AN S T P A K 3
EEREFUMER. KEE A KLEHE (human papillomavirus, HPV) A4
M (condyloma acuminata, CAYRIEUREF, Ll HPVE BB G . 7ERRSE R IE
ML, HPVE &5 70% LA L, R 11 B, ghsh, RAOBOERT 42, 44, 54,
55 %R, ERERBEERRE LOEEBRBEZ — REEKLLLE
Sh L, BRMOEAMEENAE EIESEAYIRG. Z5SRGEBEAER
RRMIEREAR—KMES, BTl T KEEEREE, ROTPERE R
fIH HHEHE, T < HPV ST R R RS A 4 4% B Fph Ava r 484t 7 AR
.

NFL LR E AR B R EARRNERE LEH], 5T L K145,
i R AR B AR KRR, 51 R R E KR . AFRIEEILLX RS
BN RERR B R RS, SRR HPY BURiETE, REF HPV 2
PR LR, B HPV R RBFER A Z MR ER, HiFkaRRMEN
DEKRIRFRERTEEERFEER L.

Ll ZEEALBEFRFEEMRAER, Ll BERAUAREREHEENS,
i H2F CRRES L1 REELEMEAAE B E) T EVA] B &I 5 IR I% 5
J5i (virus like-particle, VLP) , #HEBRRHFFBHR LALLM SHEN . VP v]{EAH
HPV iz szt 2 E TE BRAMEARE A A ERAEEL, BnRAE
(1) HPV W R RAEREBRFINZE R, WAGEaKsAES B AMRIAMNERAM. FEit
8T HPVE L1 EEKFFEFHEERFFINDNE, MiEmNRE5HER L
TRk REERE TEEHAEZRTY.

FIREREHAN HE, EXBFESRE HPVe L1 HH, T LIBYRAI A
FEARKEMNENER, #1T L1 EAREFES, UK L1 E8EEH
H. L1 AEMHFEFEFRAR VLP A SHRAAENER, BT E51ERS
RAEEB I E, L1 ERMEELFEHAEILNVEREBNEZEAY, X
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TARRBRTHILTE, MEEHEHLARWESREE. Bk, RERE
FYAE HPV EE AR PR ERAS R P EEH RS

—fgkuf, TR AR ERRERY, BEYUEREP RS HURK
ik, EREFHAEEMARZATISHES. HTrEEEUELE SR ERER
N, GRBIAIRKEEGRT HPYV MARAERAN. REGFET M HPY &2
pR, RS E RYAEIRTIE HPV RE TR T ENEFHMEMR. Harbl VLP
FFERH A I M B EARR 1. 1. 1L #ARG0PN B, SRR AAEEE, mid
TR EREANTIERRRR. /B8 HBV ZREMB - KREHH, HPV &
P 4% S 1R — PRI AR A FE I R BB ERN HPV AR SRR M 7%
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FEMNER K PETIEX

MR E
—. SEERRL
1. SEA0AH
L1 EEH
HE
/& (1:1)
Tk ZBEFD 70% Z B2
dNTP: 1y H Promega /~ &l Takara 22 )
Agarose: T B Promega 22 &) 1 Yito /A &
BAFEER
IPTG 1 X—gal
Promega [A]H0iX57 & : Wizard TM PCR Purification
Fr N EE
LRl
514: HEEAETRATEK
DNA Marker: DL2000 F1 DL15000 #JF Takara 22 ®], pGEM-T7zf(+)/Hae 111 §
THELEY N F)
12 =R HIA
O IR
50mM pHS8.5 Tris
ImM EDTA
0.5% Tween 20
B[l Soml #§4L# 25ml 0.1M pHS8.5 Tris
0.1ml 0.5M EDTA
0.25ml Tween 20
MK ZE 50ml

C OO0 00O OO0 OO

O HIRHEMIR
10mM pHS.0 Tris
0.1M pH8.0 EDTA
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0.5% SDS

B soml j§4L# 10ml 0.05M pH8.0 Tris
10ml 0.5M pH8.0 EDTA
2.5ml 10%SDS
fn/KZE 50ml

3M 2R

408.1g =/K ZERHH

UK LBV pH HZ pHS.2

Jn7K % 1000ml

TE &Ml

pH7.6 10mM Tris * Cl(pH7.6)

1mM EDTA(pH8.0)
pH8.0 10mM Tris * Cl(pHS.0)
1mM EDTA(pHS8.0)

TAE HLIK 28 11#(50X)

242¢ Tris B

57.1ml VK ZB&

100ml 0.5M EDTA(pH8.0)

Jn7K % 1000ml

LB #& A H: 75 2k

10g AwIEFF AR TR AR

Sg  MMEE TR HEERHERY)

10g Ftb#h

/K ZE 1000ml, A SM NaOH &% pH {6 % pH7 4

LB [ AP IR 5

10g AR BRAL 2R B

Sg AMEIEFF AR EHERY

10g FALHA

15g MNE S5 S
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OO OO

-
=

3.1 KM E DHSa :

/K ZE 1000ml, A SM NaOH i+ pH{EZE pH7.4
100mM S {45

27g CaCl, * 6H,0
fm7K 2 1000ml

STE ¥

0.1M NaCl

10mM Tris * Cl(pH8.0)
1mM EDTA(pHS.0)
IR 1

50mM i % FE

25mM Tris » Cl(pH8.0)
10mM EDTA
VAR TR S A )
0.2M NaOH

1% SDS
IR 101

60ml 5M Kac

11.5ml VKBE®E

28.5ml 7K

rTaq DNA 4B F1 LA Taq DNA K& BF: Takara 22 7]

RNA #§: Promega A Al

IR &7 P9 Y188 Rsa 1, Hae 111, Pst 1, Sal 1, EcoR 1: Promega 7> &) 1 Takara /% 7]

T4 DNA ERRE: Takara /A )
E A K(Smg/ml): Promega 2 &)
R AN R

gyrA96, FiT BMERE R

SupE44 A lacU169( @ 80lacZ A M15) hsd R17 recA lendAl

3.2 JFR pBV6 Ml pBVI1: 7+5)& HPV6E fl HPVIIL] &K EE, BERBRIERIFTE
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YWIE ERF

3.3 JikL pMDIS-T: 3aFE PCR Pk, pUC R% T #idk, &% kAL
&, ATLLA MI3 @A S 4xT PCR =Yk TIF, 1B Takara /A &)

PCR 4/ #21{%: Perkin Elmer Cetus DNA Thermal Cycler

IR

KA

o] W65 e e v

EEELHL: TGL 16G

pH it

e TS

HeL 3k A

— 70 CARIE VKA

V& B B0 H1: RD-20111, Tomy Seiko Co.Ltd

ERIEE 7S

KEFe4H: CO,-Auto-Zero Heraeus S BG4

ARV AL

Tl

42 HR N AT

HEAHHIL

BER IR A B8

VKL

S SERAVE

I REBFEH RS HPV S

IR 7N

ILER 1997 425 A& 2001 4E 4 A 4 FRFER R ZKRERNHS MR BB AR E 4L 122

fol, BEWERMALREZEEIES. HP A 63 6, M50 6], Fit9 2 —
84 %, FHFERK 35 %; WIE3IR—24 1M H, FHWE4L4 DA ¥kA 1014,
SRA 21 fl. NiEEBEEBEE (B160 &, k50 )12 B, 8RR

o o »

S ER O C AR C R C R VIR O IR O RO RO O IR O IR G IR R ¢
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HIEE 4 Ol RRFAFH 29 BIARKGRFA, 93 FaftsOEind. BF
A RRFEILE 1—1.

F 1-1 REPBHBEIRK T

Table 1-1 Clinical features of patients with condylowma acuminatum

S | MR | F& |F B|WR/ | KRB & K| AR
(A | Bk JEAR (cm)
l 578 50 12 ¥k | RLA ek |4 SLE =%, NHRE
BIFA 30— 350mg/d
2 % 26 3 ¥k | BAZE B2 0.3 x
3 2 47 2 ¥k | AR Mk |05 x
4 5 29 2 Wik | BAZE R |1 x
-] i 21 4 ¥1K | 4+ IR |05 g,
6 i 33 2 ¥R | 5B Rk | 0.5 x
7 % 28 4 ¥R | BAZE EZ 0.2 ¥
8 & 34 7 ¥k | FHZE i 0.5 x
9 % 20 1 ¥R | BAZE PRI 1.5 x
| 5 25 2 ¥k | BHZE Bk |2 x
1 B 28 2 WMk | BAZE F 0.3 7
12 |« 31 2 Wik | KIE HWIR |2 7
13 i 31 4 mr | KE Xk |3 x
14 i 51 12 yik | ALA FwR 102 | XK
15 | & 46 2 K | A ¥k |08 | &
16 B 22 0.5 ik | BBZE IR 10 | x
17 | B 30 2 Mr | BAZERH FLER 102 | &
18 | & 26 0.5 R | KBE FLR |05 x
19 |8 40 1 1% | AR FLKR |08 | E
20 % 23 1 VIR | KBE PSR 0.4 x
2] B 60 6 ¥R | FRIEO FR |05 x
22 | & 29 1 Wik | KIE FLLRR |05
23 5’s 35 2 Y1k | 5B FACIR 1.0 X
24 B 38 1 ¥R | Rt FER (04 [ E
25 i 43 0.3 Mk | MRE FLktk |05 x
26 | & 23 2 1% | AAFH LIk 1.0 x
27 | 8 39 2 Mk | B EB 0.8 *
28 4 30 6 ik | BbEX EZ 0.4 I
29 i 39 0.5 Wik | BBERYE EE 02 [ %
30 i 23 1 VIR | AL BEE 1.0 7
31 5 61 6 VIR | B it 0.3 x
32 B 22 1 ¥k | iR ¥R |08 x
33 |« 30 0.5 e | E =3 02 | x

REABTER 14




PEMMERAFELEX

34 | B 28 2 MR | BE FLLIR | 06 x
35 7 40 2 Wik | 4B B 0.3 X
36 5 26 2 Wk | 5B EZ 0.6 x
37 | B 34 0.1 Wk | iA B 0.3 x
38 ) 30 1.5 Mg | &irn BEP 0.4 T
39 | & 37 7. ik | FAE BB 06 |[*X
40 | & 28 2 VIR | ARE %2 0.5 x
41 5 28 1 ¥k | ALA L3R 10 | %
42 B 34 12 ¥x | LA IR 1.5 x
43 i 24 2 ¥k | SR FLLAR 04 7
44 L2 37 6 K | diRE ¥R |06 | E
45 1 21 2 ¥4 | 4N FA BEZ 0.5 p
46 5 51 1 Mk | fask BEE 04 | X
47 | & 43 3 MR | BB KR |4 x
48 ] 30 03 ME | BE By SR IARE:
49 4 40 03 MR | B LR 1.5 *x
50 | %& 9 2 MK | S FLK 02 | E
51 i 63 4 Wk | SR FLER [ 05 x
32 | & 28 2 ¥k | 4hFH [i%2; 0.5 7
33 -3 26 2 WIR | B3 FLLK | 06 7
54 LS 40 2 ¥k | A FLKAR 0.5 I
3% | & 22 1 ¥R | 4B iR 0.3 x
56 'S 37 2 ¥Rk | LA SEEIR 120 I
57 | & 31 3 ¥R | S B 0.8 x
58 5B 57 2 wMA | iR kEZ 0.4 x
9 |5 27 3 MR | AR EZ 0.5 p
60 E: 37 18 ME | Ak FLEK (L0 | X
61 X 27 1 ¥k | IIA FLLIR 1.0 x
62 5 23 3 Wik | LA FEETRIN 5 "
63 ES 37 2 MR | 4B BZ 1.0 [ %
64 | 4t 24 2 ME | HERH EZ 0.6 | X
65 5 38 2 #R | HHER FLLR |05 x
06 | 4 34 4 ME | LA B2 0.5 BHUERUTIE | &
67 | %& 50 1 & | SBH TR TERER
68 | & 26 1 mE | BA FLEIK {06 | E
69 2 25 6 ME | k. BIRW | Bk 0.8 7. |
70 |4 21 0.3 MR | fARE gk (05 %
71 T 21 2 FE | IR PR [ 1.0 x
72 e 37 24 Mk | NRE ek 108 3
73 Z 19 0.5 mE | =8 IR 1.5 x
4 |5 30 2 MR | BBERW FLkIR 05 x
75 [ 33 0.3 ¥k | BE 25 0.3 x
76 5 34 2 ME | 8% %2 0.4 7

RERBIER 15
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77 Z 38 ] ¥k | 5B ¥R 0.4 x
78 5% 35 2 Mk | fak REAE |25 x
79 % 40 1 Yk | HE EZ 1.0 x
80 7 60 1 ik | BAE 3R 0.5 X
81 % 84 4 Wik | 5T AR 2.5 FERFE 20 RE.
< B4 85
82 5 39 2 ¥R | MR k& 0.4 x
83 % 50 1 ¥k | BE EE 0.4 I
84 s, 72 0.4 Mk | "R PRI 0.5 x
85 & 35 2 ¥ik | S+H EZIRN 1.5 x
86 i 25 0.3 MR | BE Kz 0.4 T
87 Z 25 2 Mk | BHEDO FEITRIN 0.5 x
38 | & 28 |24 MR | RED EE 03 | %
89 i 44 2 MR | BE li%2 04 VI
%0 |4 |30 |05 MR | ik 25 04 | %
91 k'8 45 2 ¥k | BAIEE BE 0.5 I
92 iz 53 1 MR | LA FLkAR 1.5 x
93 5 28 4 Wk | S XS AR 1.0 x
94 s 30 0.1 ¥R | MBE iz 0.3 x
95 % 50 12 MR | EZ 0.4 T
9% | 8 28 |05 MR | A% 225 05 | %
97 i 24 3 ¥R | DMRE EZ 0.4 I
98 ES 34 2 ME | AZE bEE 0.4 ¥
99 7 25 18 vIE | BBER EE 0.4 x
oo | &® 28 |05 MR | o8 93k 105 | &
01 | % |27 |2 MR | S ES 04 | %
102 | 5 30 24 ik | iIIA YR 1 I
103 | % 45 2 HE | RKEQD Wk |2 x
104 | & 43 2 BrR | KBE FLKAR 2 x
105 | 5 46 6 "HE | RiED S YIAN 0.4 x
106 | 5 29 4 Bk | AZE FIIR |05 ¥
17 | % 0l 24 Bhk | BE TR 05 25 e
| £, S

W | % 20 12 Bk | HER® SETEAR 1.0 x
0o | B 30 |6 BR | Gk Btk 06 | %
1o | & 29 1 5K | = BB 03 | %
1 | B 33 18 2R | B= I3 10 | %
112 | B 17 | 24 5K | I3 LR 105 | %
13 | & 55 |03 5% | En BB 03 | %
114 | % |33 1 58 | KFE EP 06 | %
15 | 5 35 24 HE | BZ FEFTRN 1.0 I
116 | & 35 6 R | SR, EM FLKAR 0.8 I
17 | % 54 3 BR | Rk B iR 2 x

REABVFEML 10
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s [ & |32 |6 5% | AR EB 04 |x
1 [ |70 |4 'R | OF NI E:
120 | & |34 |5 5% | I HE ES ERE
121 | § 40 6 -3 T AR V4] EZ 08 | X
122 | % 35 4 8K FAZE FER (08 | X

1.2 ZH4R 75 DNA K2
1.2.1 FHIALRF 7 E DNA HIEH
B 01 RAEAHAL, ET 1.5mEP &, N 180ul JHMHEF 24ul FHEHE
K(Smg/ml), 55CiHtk 4—6 /MBS, MAZARE/EL, RS, SO0 LEE, EX
BY A7 g — K, B EEMA V10 48 3M 2, BB 2 S ER%
fITK 2.8, —20CiE#, 12000rpm1Smin, F b7, 1ml70%ZEE% 2 X, T4,
Bl SOuITE & ##, —20CIR7F.
1.2.2 A AR E DNA BIRE
MA AR AL FYITF S—10um ERIYIA, A 1.5mIEP &5, 200ul —
R4S, 12000rpmSmin FF i, 400ul95% ZEEMPE, 3£ 2 &, T4, MAUIA
AL 100ul 0 6ul EAM K, S5CIEE 2—6 /B, SLiHARED G )& KR
DNA.
1.3 5%t
H HPV L1 FEE, RA Manos!"R it A 24514 MYOI/MYLL, FHFHL HPV
DNA; FFi%it AB—BE S|4 PCO3/PCO5, FAILARIE DNA A&, FFHERR PCR
J N7 A% 25 1 ) R R M
MY09: 5'—CGTCCMARRGGAWACTGATC—3,
MY11l: 5 —GCMCAGGGWCATAAYAATGG—3';
(BEWIE: M=A+C, R=A+G, W=A+T, Y=C+T)
PCO3: 5 ACACAACTGTGTTCACTAGC 3,
PC0O5: 5" GAAACCCAAGAGTCTTCTCT 3,
1.4 PCR# 1
PCR RN AW T: 50ul RAVIEZR:

RERFER 17
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= R4 2355
BH DNA 2ul
514 2ul(& 0.5uM)
10 X Buffer(Mg** plus)  5ul
dNTP 4ul(%& 0.2mM)
rTaq 8§ 0.5ul
ddH.0O 36.5ul

AP 94°CSmin; 3 30 NMEH, BNEMEIEZEN 94°C45sec, B 52'CImin,
W 72°C 1min: fEMEE R G, 72°CH4REE3E{# Smin.

XG4 PCO3/PCOS {E A ZI, XTHRA N 25ul RV 1FZ:
R4 &R
& DNA Tul

514 PCO3/PCO5

lul(#% 0.25uM)

514 MY09/MY11 Lul(& 0.5uM)
10 X Buffer(Mg™ plus) 2.5ul
dNTP 2I(E 0.2mM)
rTaq B 0.25ul
ddH,0 36.5ul

R &R E. RIVERIG, 1%3R MR kM4 3.
1.5 PRI AN U188 &Y

E T PR HIME A VIR Rea 1 #—25 081, 20 ul V)RS AA RIS 1ul WEIEE Rsa
[, 0.1% BSA, 8ul PCR /=¥, @it 2% ZRfR¥EEERBIK MBI = . TEEVIH
FIRELLX 48] PCR F=idt — B FIIRGIME A VIRE Hae TIT F0 Pse 1 BBY), RNAE
A4 1ul WEIEE, 8 ul PCR4.
2. SRR HPV BRI E — P %
2.1 DNA f Bflal

Wizard TM PCR Purification: ¥ S48 E K PCR ¥ =Y 1.5% i) Agarose it
BATAE RE), Hilc/E, E0] 0BG AT 7 m i X 832 h —38 iy == (B B %
fLEMRIS SBCRZE, FEESTERE G, ErEBK, MWEHMITE2E SR
ST, R EIKERKKEIET, pOBREEREMYVIT, BA Eppendof &, 65
‘C/KH Smin KL, IO Iml WiE (EARNER RS BENRS) 20sec. #EX

REABIENR 18



FEMMERAFELEX

— Sml —RMEESE, KRERES, MESENSHEE, IEKEE / DNA BEY
FEREESES, BEEAED, BHED, LWREWED/ME. WD Lk
T2, BRHED, BESES5DEAEE, R 2 ml 80% KR AEE RIS 28
e, BWAEGIESHESS, RERNEED /M. BRI, 1B0MMEER
I.5ml Eppendof &, 10000rpm &L Zmin F#H A5, ZEEKE 10 min FEXRA
B, $E/NEREBE—/NF K Eppendof B, SN 50ul 7E 65 CTAN] TE F/ME
i E Imin, 10000rpm &L» 20sec, ¥EME DNA HE, F#/DHE, 1B411LA DNA
{17 T 4 Ce—20C.

22 EERKY

TN FE A pUDI8-T, L HHERFELLY 1:3—5, 10 ul RNHEFER
4% pMD18-T #4& 1 ul, FEAR DNA 3 ul, INEFEMFRE 1X, lu T4 DNA &%
B, T 16°C(kkim), BX 22°C(CFim)iERILH .

2.3 IREA K BRI E

BHEER) DHS « BEEEMT 2ml AEPIEERM LB BRERT, 37CHFET
%, WHIZ 1:100 ¥ A LB F4k4ERE 5% 2—2.5hr & OD, {H4 0.4—0.6 i,
5000rpm 4°C B0y 10 2080, FF LiE, H 12 K B4R 100mmol / L CaCliEH
FREANBEIIVE, YK# 20min, 5000rpm B 10min, 3F B3, A 1710 (KRR T0A
17 100mmol / L CaClL,{E A EBMBEVIIE, EASLBA, A0 15% K& H il 100
% 200 ul 73 % —70°C{R1F
2.4 JiRL DNA /) 8 61 5% (AR TE)

PeE B P IE SR F R B T Sml LB 53R P (& & BHIAEZ)37°CazldR
S, BEFYBA 1 Sml BOEP, 12000rpm B0 30~60sec, F biE, M
iml STE RiFIUIE, BHEORWEK. FARREZDBMIZIN, RIS WEITE
BiF T 100ul IKIARIER 1, RIGRBIES, MO 200ul W 11, =78 #,
HE S IKLAFEMRE, BUKLE 3min 24, MO 150ul W 1L, E&H T, &
&% 10sec, VK EJE 3—5min, 12000rpm, 4°C, . Smin, L EEBE —HH
LSml /NELOVEF, INAZLIKE N 100ug / ml ) RNase A, 37'C{RiE 30—60min,
IMANZATRE / 8(1:1D)REY, FFHES, 12000rpm, 4C, E.L 5Smin, 5
B EEE TR ABELED, MA 2 FARRIE, &SRS, ZETRE 10min,

nEBFER 1Y



PEMMERXFELEX

12000rpm, 4°C, B0 10min, F_E¥E, A 70%KTAKZEE, RSB ESITE,
12000rpm, Bl 5—10min, BEFHFZE [—2min, JIA S0ulTE ¥ #2 DNA,
F—20C1RTF.
2.5 kAL

B S—10ul R, AOA 100—200ul BESZAHE DHoo, UK 30min, 42°C#H
PR3 90sec, PMA 800ulAmp LB #AFEEFREE, 37°CHiFF 45min, BUEBBERR T
Amp®, & X-gal(40ul, 20mg/ml) 0 IPIG(16ul, 50mg/ml) i) LB SFiR, 37 C{HEH:
FEIL L -
2.6 EH AR ORI ILTE E

BE=0RFEEHTF. M LB PR ESBENAEEET Anp'LB Wi
FEH, 3TCHEIIRHIR, REUFFL. ML RFOEL Sa7 T 0 £co R 1 3
BEU)EE, 20 ul RNGREIEFMAVIEES 1 ul F/M R DNA 10 ul.
2.7 XS EER F

KR EMEBYI DT EFRB AL Z A pMDIS-T0, MIRFLIEENFE, K&
GenBank #—2b4r B2, WFSIPWH M3 H /M3 (=) . (HEBETARER)
3. HPVe6 ! L1 B FEE [l f) 7 B 0 o A0
3.1 PRAIER

fE HPVE RUBHIT A rh, BEHLIEE 8 5], BEKFHER 20~50 %, FIFmiE
64 H. SHITFRIENR 40, BER46l. BrHESEEH 46, LHEBE 46, GE I

2 1-2 HPVE RRBPIREUE IR F B R A

Table 1-2 Clinical features of patients with condyloma acuminatum by HPV6

E37 FEE | KEE k/ g AR R EAFH
(B) "R (cm)
N 50 12 ¥k LB 4 IR | SLE, 52B9#2 3| pMDIS-TI
£, 30-50mg/FK

N2 | B 30 24 BE AT /& 1 FFTRIN x pMD18-T2
N3 | B 29 2 Y& A= 1 X5 AR x pyuD18-T3
N5 | Bt 20 | V1K PR 1.5 | 1G7ik x pMD18-T5
N B 46 6 BAR FRiEND 0.4 | R x pMD18-T7
NS | it 26 0.5 (WK KIBE 0.5 | 5Lk x p¥D18-T8
N | &t 45 2 q2EK RiED 0.3 | LR x pMD18-T9
N10 | ot 43 2 gE KM E 2 FLER x pMD18-T10

REPDIER 20




PEBHERXFELEX

3.2 5|t
Y23t HPVe #5519 P1/P2, LIP I8 L1 2K ERA.
Pl. 5 —CGGAATTCATGTGGCGGCCTAGCGACAG—3'
EcoR I

P2: 5 —ATAAGAATGCGGCCGCTTACCTTTTAGTTTTGGCGC—3’
Not I

3.3 PCR#" 1
PCR RN 4&H-807F: S0ul RMNVAEZF:

) AR

1% DNA 3ul

314 P1 1.25ul(0.5uM)

5% P2 1.6ul (0.5uM)

. 10X Buffer(Mg>* plus)  5ul

dNTP Sul(#% 0.4mM)
LA Taq B& 0.4ul
ddH,0 31ul

BT 94°C5min; 4L 30 MEH, BNEHEIEELM 94°C30sec, B E 55C40sec,
FE{H 72°C 1min30sec; fEMER /G, 72°CE4REEIE/F Smin.
3.4 E4FRAME

PCR /=4l Wizard TM PCR Purification [E[{, & F#k pMDI8-T J&, #1k
AU DHS o , HMABRERT, HEEZAKMEEATF,
3.5 IR R (1) 7 07 0 R 4

BEZARFEEAT. A LB PR EBEEANOEEET Anp LB WA E
b, 37°CRRZUEH I, REUPUR . FRERMAMEEE Sal [4+Fco R 1T X
BEDIRL Pst 1 BEEYISE . WYIBE 2 B4 W UIBR U B 24T, fKIKAE 0.5ml EP
BAMAJBRL DNA. 10 XABNE MR IIA VIS, FKARELLEIR 20ul. XS
ALK, 2 AUBEESR&MFARRE, BIEET DA ES, A MEpiEl), RIEHhE.
JIVE DNA, FEBEF/KEM, BHMS Y. EEERGEE AL B0
W, o1/ 10 RBUNEEE P, LEFEE] Agarose BEREH, #EAT 80—100V {8 /&
ACFHLTK, RIMT TR .
3.6 XU 2 BRI

READFRER 2]
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PEMMERNKFELEX

ZIF ik ARVl T IERRRI BRI G 44 A pMD18-T1~10, XU \vENF, t
B R A HPV6a 1 HPVED L1 ZEEFFIFEERRTSI, Wit DNAsis FHEAF o T iE IR
8 194y B fk HPV6 L1 X IR B MM BAERE . WFIIA M3 ) /MI3(—) .
(7 i B A T AR 5EK)

REABFER 22



FEHIERAFELIEX

5 R
L. PCR 0 RFLP J7iEXT HPV 95 B 347
122 B4R A4 PCR ¥ 1840 EH 110 FIIEEIKE) 450 bp 89749, 5 HPV L1 X
F—EEFRY (B 1—1D. RARASY ER—KES, TFAI13E K4 260bp )
4. F 12 ] PCR RN AN, HP—BREAR PCRIE L AN (F1-2),

¢¢Hﬁ$mﬁ$ﬁmmﬁﬁmkﬁﬁ%

% R, s T R N

2000bp,
{000bp

'_Fi[llwp i e

g

ﬁnhhp
250bp

100bp

€ 1—1 314 W09, \Y11 PCR 83k &
Figurc | —1 Detection of HPV from tissue by PCR using primer MYO9 WY11
I. Marker (DL2, 000) ;2. pBY6:3.  pBV11:4. pBV6+11:5. HPV6:6. HPVI1;7. HPV6-11:8. \egarive

Control 1 ToF 3 Banid o 6

r‘7hp
4538/434b

328hp \
2849/ |J7l1}1

|7 41;1

|~::1~;~/""_

12

9 1—2 3|4 PCO3/PCO5 PCR BEHKE

Figure | —2 Deteetion of B—glebin by PCR nsing primer PCO3 PCOA

I Mavker (pGEM=T2 £ (<) < Hael11) : 2. PCO3/PCO3 (+) ;3. PCO3/PCOA () 1. MYOR MY L] (=) 2o, Vil
AYI1(-); 6. Negative control

REWIER 23



FEHIEMAFELIEX

K 1—3 2RWYIES Rsa 1, Hae 1110 Pst 1 X5 O HPV & 204 (4 8E 1) el ik 1] .
B )45 B HPVE 2 66 B, & 60%; HPVIL 3 27 i, &5 24.5%; HPV33 % 1 fil.
1% (B —T): RERYS 166, & 14.5%, H HPVE+HPVLL 5 11 8 (10
%), HPVe+HPV16 A& 1 £ (1%) (B 1—4), HPVII+HPV16 A 1 1 (1%) (B 1—5),
EABESETERIN 3 F1(2. 7% AFRZA No. 17, 20,32. (Bl 1—6)

| S T S S ey S
hf‘?h[:\
458/434bp \
328bp \
339:’3{\-

y7bp

17-11\}‘!-""‘_——

H:hpf

H2bhp

2 1—3 HPV6 #0HPVIL RFLP (R VIRS Rsa 1) EL¥KE]
Figunrel=3 ldentification of HPV6 and HPY11 by RFLP usiug endonnclense Alsq |

I. Mavkev (pGEM=-TzE (=) / Hae T11) ;2. pBV6 Rsal (161/149bp+72/67bp) 3. pBVLL Asu T (2160Lp
S1330p=T2hp-26hp) ;4. pBV6=-11 Rsa 1(216bp+161/149/133bp+72/670p-260Lp) : 3. HP\E  Rsa

L:6.HPVI1 Asa 1;7.HPV6-11 Asa 1;8.Negative Control
| s3I =g 56 -7 =3

637bp

45874 :;p\\ :

:.'.'th
T
by —2

42bp -—"’""—l

I8 1—4 1IPV6-16 RFLP (APIEE Rsa I, Pstl 0 Haelll) ik E

Figurel-4 Tdentification of HPV6+16 by RFLP using endonuclease Ksa 1, Psrl and Haelll
I. Marker (pGEM=Tz £ (=) /Hae 11I) ;2. HPV6+16 Rsa I1(310bp+161/149Lp-72 70 '67hp): 3. HIP\G
16 Psrl (449bp=-216/210bp+26bp) : 4. HPV6+16  Hael 11 (d444bp-2170p- 121 TOShp Shyo e
3. 1PVE Ksal:6.HPVE Psrl:7.HPVE Hwelll:8.HPVE-11 Asal

gt pIoE R 24
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FEMHHERXFELIRY

657bp

158/434bp
328bp \\L-

289bp

267h ::::::::
¥ P\\_
142bp———

|[13hp7-/—-
Stibp

4 1—5 HPV11-16 RFLP(P917E8 fsa I. Psr 1§ Hae I1I)EBPKE

Figurcl-3 Identification of HPVI11+16 by RFLP using endonuclease Rsa I, Pst I and Hae 11

. Marker (pGEM=Tzt (+) /Hae T1II):2.HPV11+16 Rsa I(310bp*+216Lp=133hp=72-70Lp-26Lyp) ;
3 MPVIL-16 Pse 1(242bp+216,210/207bp+26bp) ; 4. HPV11+16 Hae I1II1(444bp=217hp-124
LOSLp=8hp) ;3. Negative Control

637hbp !
438M434bp\ |

328hp i
28926Thp—:

]?-111!)7—_
[42bp

I 1—6 57 No. 17 PCR-RFLP(5[4% MYO9/MY 11 FIRA UIEE Rsa 1. Psr T 70 Hae T1D 251 %
Figure 1 — 6 Identification of sample No.17 by PCR-RFLP using primer MYOY WVl and
endonuclease Rxa I, Pst 1 and Hae 111

|. Marker (pGEM=72f (+) /Hae III):2.No.17 Rsal;3.No.17 Pstl;4.No. 17 Haelll:5. \o. 17
PCR:6.HPY6-11 Rsal (216bp+161/149/135bp+72/67bp+26bp)



Y

PEMHERAFELET

2. REZERHY HPY B 5E

R No. 69 £ PCR 73 %( 450bp B, RFLP ELEAHTHEN HPVa3 (B 1—17),
BE—GiE TR pMDI8-T, ZMRFIMENVIEE Sal I+£co R 1 XBEVIE =,
HEESHA T84T, 440 pD18-T0. (B 1—8)

e O 5 728 .9
637bp
453;43:;\
328hp \

289126 Thpz:
1 74hp//’: :
142bp /—
02801

4 1—7  $574 No. 69 PCR-RFLP (3[4 MYO9/MY11 NN LNEE Rsa 1. Psr LT Hae 11T) &L T

Fignre 1| —7 Identification of sawple No.69 by PCR-RFLP using primer MYO9 MY11 and
endonuclease Rsa 1, Pst | and Hae 111

1. Mavker (pGEM-Tzf (+) /Hae III);2.HPV6 Rsal(161/14%bp+72/67bp) ;3. HPVI1 Asal (213hp
+135hp-T2bp+26bp) ;4. HPV6+11 Rsal (216bp+161/149/135bp+72/67bp+26bp) ;3. No. 69 FUR
(4490Lp) ;6. No. 69 Asal (449bp) ;7. No. 69  PstI(449bp) ;8.No. 69  Haelll(232 217ip);

9. Negative Control 1 2

3 4 5 6

T300bp———
SHotbp ——
2300bp
2000bp

D

1000hp
Tt !bp
S0tbp

N

h

250bp

\

[O0bp
4 —8 R pVRIS-TO BEE)4ESE (RYIES Sal T+Eco R 1) 35k

Figurel-8 ldentification of recombinant plasuid pMDIS-TO by endonuclease Su/l-F 1]
l. Marker (DL15, 000+-DL2, 000) ;2. No. 69 PCR(450bp) ;3. pMD18-T0: 4. pMDI8-TO Sall - Fockl
(2. Tkb=130bp) ;5. pMD18-T;6. pMD18-T Sal I+Eco R I(2.7kb)
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HEMMERXFETIEX

10 20 30 40 50
HPV 53 GCCCAGGGAC ATAATAATGG CATCTGTTGG AACAATCAGT TATTTGTAAC
No. 158 skokskskskoksokskok  skokaksk Rk kool dokkokdokioltok sokokokkokokokok
HPV & sokskstoksolsiok sokkok(Cokkokdk TaRkTHRGTTGG GGTowkkdkAC *kGkstorskskT ok
60 70 80 90 100
HPV 53 TGTTGTGGAT ACCACCAGGA ATACAAACAT GACTCTTTCC GCAACCACAC
No. 158 sookskokskokk skeksokekeoieiok skeekskstokokolok  okok A kiR sokskokokokokkekok
HPV 6 sekok(phokdokk kbR ACKCH GRkCorskodork Gk THRARGT otk Tack(GT*A
110 120 130 140 150
HPV 53 AGTCTATGTC TACATATAAT TCAAAGCAAA TTAAACAGTA TGTTAGACAT
No. 158 sofskssrsokokk Ok skpokoloksoksork kil ekskakelok (koK
HPV 6 CTA*ATCT*¥ CokkkxkCkCC AATTCTGHTT AxdorkGackkk CAXGCHT ok
160 170 180 190 200

HPV 53 GCAGAGGAAT ATGAATTACA ATTTGTGTTT CAACTATGTA AAATATCCCT
No. 158 seksioksclolekkok sekoioliololokokk ok akskkoroiokdokk  K(akokskskokdkor
HPV & *TGoAkARK(k ook Tarokekokete etk Ak Tatolek stk T ootk GOk T A3A T
210 220 230 240 250
HPV 53 GTCTGCTGAG GTTATGGCCT ATTTACATAC TATGAATTCT ACCTTACTGG
No. 158 soksdokdokokokx ksoksokokkak kaokkksokokok kokakekkokaok  skoksolokskok ok
HPV 6 sorkokkok ek kkkdokkck kA TRKCoaok  AskaorskkCk( THTGHT Tk
260 270 280 290 300

[PV 53 AAGACTGGAA TATAGGTTTG TCGCCTCCTG TTGCCACTAG CTTAGAGGAC
No. 158 sokkokelor sekokeeololk kel komoRekork kel ok
HPV 6 skkkkkseckokkdk CThTHkGERkA oksdokkekk(CC CAAATGGHRC Adsoksdeok ) kkT
310 320 330 340 350

HPV 53 AAATACAGAT ATGTGAAAAG TGCAGCTATA ACCTGTCAAA AGGATCAGCC
No. 158 spokkdokodokekk kakokkAdokakk solokikokorksiolok sokokoiok k(K skkskokoksokokok
HPV 6 *OCHkRTHEGH HokokkkCkGTC ACAGHRKCHKRT skskoksrokaohoksior xx(CCAC T
360 370 380 390 400

HPV 53 CCCTCCTGAA AAGCAGGACC CACTATCTAA ATATAAATTT TGGGAGGTCA
No. 158 sedeisiolkaolor skeodaiskaolopk  selskoksiokekokaok  sokarokselolokiol  solokokokookskokk
HPV 6 TGAAAAGHHx exkkCARKTH *CTATAAGHk CCTH*GTHokk sfekskokaickkae %
410 420 430 440 450

HPV 53 ATTTGCAAAA CAGTTTTTCT GCTGATTTGG ATCAGTTTCC TCTTGGCAG
No. 158 sk fkoiokkok sokloskoriol sollorololloiok seksokiokelor siolkeok | (%
HPV 6 sokkAARKGE AAAGHkkkk® AGKIkAFkdor dekkokdokfAdork *THGaokAC*

B 1—9 #5774 No. 69 5 R4 HPV53 F0 HPV6 EE [ 731 LLAL
Figurel—9 Gene sequence comparison of No.69 with prototype HPV33 and HPV6
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FEHHENAEELEX

¥5Z< No. 69 PCR =R BIFF, SEA HPVS3 AHEL, HFEFFIL 98.2%, 5
[REY HPV6 AHLL, AHEIFFA 48. 1%. (Bl 1—9)Rsal, Pst1, Haelll, Sall Fi
Eco R 1 ZAVIEEYIM A SER HPVS3 s R —8. EARRZ S HPV53
R BEF, 25 &, RIAGLERGBAIBEIIREE, RELE, B
ERER, . B 110 ABEERRERR, TRAKREZEANTE, &
BEIEE, REFEEIHETEM RERBETAZHEAMR. LEALEHLES
i, |FEAKM, MERABERTEREARRE. B 111 rEffE TR AR,

B 1—10 No. 69 ALMERE A (4X)

Figure 1—10 Histopathologic feature of No.69 (4X)

A RARESHEANTE, BELE, RERERHATEMN, REREATLSHEMM. KK
FKEMMEY 5K, BFEAM, EREREPEREERZE

REDBER 28



PEHMER A FELRYT

Bl 1—11 #54 No. 69 ALUREE F (10X)
Figure 1—11 Histopathologic feature of sample No.69 (10X)

T R AR

3. HPV BURBLRIEH 0 FURATIAE T
R 1—3 BET AWK AR HPV BERBUBHMIRKRTIE, BRPHGTHEL

BATLMSH U T 4.

(1) MaPRAREHBFELL HPVE BUAN HPVLL BYRZ A, Hrh HPVE B (5 K4 (T0%LL
B>

(2) NEIRABEER, HPVE+HPVLL RIBEEG (3L 11 6, P15 43 &) F0 HPVII
RIS (3t 27 4, 39 %) # HPV6 BB (3t 66 #, F 33 %)
RIFFERE K GRS t 125, t E5r 514 2.359 F1 2,426, p EH/NF 0.05).
(B 1—12)

(3) I AFMEE, BEGREE (51605, M50 %) MeEEEE,
A 12 6. EEFRIBIREY S, HPV6+HPV11 FBYH 5 6 (45.5%), HPVILL
BT 4 ] (14. 8%), HPV6 BIBET 3 Bl (4. 5%). Zivt 2= #7, HPV6+HPVLI
fIR G 5 HPV6 ABLL, ¥*=16. 95, p<0. 005; HPV11 FIEYe 5 HPV6 AHEL, °=3. 01,
p<0. 1. WEHIKHLAISSMEZEZ 5 HPVLL KIBRA XK.
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FEHIERKFHELEX

100

80 o

60 4

40 +4

20 4

age
(=]

N=

HPVE+11

"

27
HPV11

66

HPVE

€ 1—12 HPV6. HPV11 F0 HPVE+11 [ % A\ BF RO R IR R8BS LLEE
Figure 1—12 Age comparison of patients infected by HPV6, HPVI1 and HPV6-11

F1—3 R HPV BRBIB TR I AR TR

Table1-3 Clinical Features of condyloma acuminatum infected by different HPV types

R RIR FEREIR I TR TR

#H B & B WK EX ke i (cm)  (momth)
HPV6 66 (60. 0%) 31 35 33 56 10 2 ] 0.9 4.1
HPV11 27(24.5%) 14 13 39 22 5 4 0 0.6 5.5
HPV53 1I({1.0% 1 0 25 1 0 0 0 1.5 6.0
HPV6+11  11(10.0%) 6 5 43 8 3 4 1 0.6 4.4
HPV6+16 1( 1.0%) O 1 21 1 0 0 0 0.5 4.0
HPVIT-H16 1( 1.0%) O 1 28 1 0 0 0 0.8 2.0
3FHLLEHPY 3(2.7%) 2 1 25 3 0 0 0 0.3 1.3

(No. 17, 20, 32)

St 110 61 49 35 92 18 10 2 0.8 4.4
i EHL 30



PEHIERAFELEY

(4) HPV53 th RALBIB IR EHRE F
(5) &3 2 45 HPV16 B S HAWRIFNR A RPRHRAE T LB E

1. HPVe Ll EERREESEE

8 {7#T4< PCR #3912 5149 1.5 kb BI7=4, A HPV6 L1 £RERERFFI. i
F-3 B B pMDLS-T, ZIRGIMER VIBE Sal 1+Eco R 1 KUEEVIEZ Pst 1
1R ) 3 1 IE TR 1 PR

IR E
EEElLE, BRIZEECEAN T KPR E 1—13), LiFiEF

¥ 4545 % pUDI8=T1~ 10,

i
e

1 300 :-'pp

|.|.!.i|-u]\p7_-"—
_.f:llr]m

SN0b P
23U rb/

W

[H[,li]f]\

5 20 RAEET S (WNEE Sal 1=Fco R 1 #1 s 1) EE

£ =12 pMDIS-T—HPVE LI /1 5
ndonne leass S/

Figurel=12 Identitication of recombinant plaswid pMDIS-T-HPVE L1 Ly
P=Eeo R T aniel P

. Marker (DLL3, 000) ;2. pMD18-T-HPV6L1; 3. pMD18-T-HPVEL1 Sall + LeoR [(Z2. TKLi-1. okh) :
PMDIS~T=conrrol S

L pMDIS -T-HPNGLT Psr {3 .’n\'iu-:[i(ﬁ'l'ﬁ 3, -‘.[f]l._-[--r-f‘-||l[||] %3 6
[+ deo B T2, TkE=500Lp) 7. pMD1IS-T DNA: 8. pMDIB-T Sk’ I+ Leg K T2, 7RI

LEEL. akhb)



PEMMEMAFIE LT

5. HPV6 L1 ERZ&EMEM AT

BEANFRAZEEERRE, E L1 REFEFS, #5RE HPV6a FI HPV6h L1
FFEIARLEEL, 8 BliFA L1 KMEMEEEFIERFNE 1—4. 8 HIEKR S =k
5 HPVe MRS RELZAE 1—14.

K 1—1 bLEE 8 BIISERIRA HPVE LI KA LB 55 2

Table 1—4 Cowparing nucleotide and awino acid sequence variation of HPV6 L1 ORF

from clinical isolates to prototype HPV6a and 6b

- 515|505 156 ]6 6 ]6 |6 ]6 6661916161666 667177777
8 ]y |y Js J9 Jo o o Jo JL b |2 |2 |2 {3 14 5 |56 |6 |6 (6 |0-J0O |OC L 2 ]2
I31229557803lS?!GiBEZiS&SHL‘I:‘-
401 |alej2 ]2 16 318 |ajfs |7 |6 fafs |5 )0 |sifs s [t fr|=]1 ]9 s s o
6 Tlalt[clcl{clalalafalalafclclafr]afclolafaiafalalatfalr
[ = a ]t =de=lcl-{-1-1-1-1-1T-171-1-1- - 1-1-TcT-
M= == == =-1=-1=-1-1T-1-1-1-1al-1-1-I7{=-1-1-T-lclac{al-1-1-
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Figure 1—14 Phylogenetic tree of HPV6 L1 isolates developed from the nucleotide

sequence comparing with prototype HPV6a and 6b
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Figure 1 —15 Comparing antigenic index plot of isolate N1~10 L1 amino acid sequence with
prototype HPVG. Amino acid position changes were given at D@®) across N1~ 10 figure.
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FEMHER X FELRX

15 .

45 RIMHAFLERENF L8 100 2%, W H S50 R IR
EMHEEA. BT WPV REEE AN R AR PSR, WRERROFRZR,
Him AFLEREFANREANARUMEZSR, MEUBAAMNEKEIRZ 8. 1957
FEMBRIEPIRER B E DNA, B T ARLKERERE 1| MREHRMEA VI ER
i, EAANFLERE L. UWEHEANWAILKERE, ZBRAACEERE 5
BRRRM AT 50% K AHBA; FEWART 50%, BREIMA IR BA
FERIFRAWE ., BT, RS EREHEERE S LR RHENETE, HA
RERRBMAEBFNMZBRRBEENIEE. FImAFLLERE 6 M5 11 AT
AR, BA5RRERKMEILLE. BAKERATHE 25%F5REH,
BERELNFREFIOZERI T, B 80%HHF. A RBMEREIMEN
Ui B A R ). IESERME T FEVDFEARNCERE, AFLKER
BHARETHETEHESR: —MHPAICKRERERNECERLEH AL
BB EEAEF R, mHH E6 FBUAEEHE (open reading frame, ORF).
L1 ORF. _Liffifi##K (the upstream regulatory region, URR) Z[H 5240 Ak
R EAEN ORF EEMEE/DTF 90%. FEFMKNEREFEU =X ERRIFEMETE
90%~98%, F— I B R F AN ER U E =X EFFRWEEE 8% L. HE
AR R AR B2 B, R R 0H E6 ORF & L1 ORF R E AT
LBRBLR, XM HTEETMENERRABRARERLHEER. P

LG8 HPY £ F BRI EHEME, S40 HPV6. 11, 16, 18, 42-44, 54,
55, 74 FZAATEREVBIHMALR PR, {BLL6 BF 11 BhF. B 1—18 4
FEAETH S HALAS U B HPY S BLIRPDIRC R Y. T HPY RER@E RS 5 77 1808,
WIS E G WALR R, BERME S RGN HPY #HT 1. MBS
THAE R NIHEE A AN FL KT8 8 R R R IR A 2 H J2E DNA, SiRid B ASL KT8
T EE DNA SREFUATHE AL, Southern ENEERALZAAT. WIRKA BV R IEEREr, ]
R L AR HPV BU . HrhBE AT RAE TR 88, Southern B4R EE, 5T
SR, JRAIZACRTLAEEAM AN L. (BRI FRAA B TERKERLE DNA F0
RS S IEREN, T HARERIARFNAELF] . M PCR+RFLP FiENIATH 24X 4% W
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Figure 1-18 Phylogenetic relationships among genital HPV types
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PEMFERXFELIEX

x1-5 RHIMEAYIBES Rsal, Hae III F Pst 1 B§4) % B HPV FOEG L) E

Table | —5 Restriction endonuclease Rsa I, Hae 111 and Pst I cleavage length of the PCR fragment
of different mucosal HPV types

HPV types Rsa 1 Hae 111 Pst 1

HPVE (uncut 449 bp) 161, 149, 72, 67 217, 124, 108 449

HPV11 (incnt. 449 bp) 216, 135, 72, 26 217, 124, 108 242, 207
HPV13 (micut 455 bp) 175, 135, 73, 72 204, 127, 124 242, 213
HPV16 (uncut 452 bp) 310, 72, 70 444, 8 216, 210, 26
HPV18 (uncut 455 bp) 135, 125, 85, 72, 38 455 242, 213
HPV26 (uncut 455 bp)  365. 72. 18 455 363, 102
HPV31 (uncut 452 bp) 380, 72 328, 124 216, 210, 26
HPV32 (uncut. 449 bp) 216, 161, 72 317, 124, 8 449

HPV33 (uncut 449 bp) 236. 102, 72, 39 449 242, 207
HPV34 (uneut 458 bp) 186, 161, 96. 15 334, 124 253, 179, 26
HPV35 (uneut 452 hp) 177, 161, 72, 42 261, 180, 8. 3 426, 26
HPV39 (unent 455 bp) 260, 123, 72 455 330, 125
HPV42 (uneut 449 bp) 242, 135, 72 449 449

HPV44 (uncut, 455 bp) 221, 161, 72 223, 124, 108 455

HPV45 (uncut 455 bp) 338, 72. 45 447, 8 242, 213
HPV51 (nncut 452 bp) 380. 72 379. 73 452

HPV52 (incut 449 bp) 449 258, 183. 8 423, 26
HPV53 (uncut 449 bp) 449 232, 217 449

HPV54 (uneut 452 bp) 138, 125, 117, 72 217, 127, 108 452

HPYA5 (uncut 455 bp) 165, 161, 72, 57 215, 124, 108, 8 455

HPV56 (uncut 449 bp) 310, 72, 49, 18 275, 166, 8 242, 207
HPVAT (unent. 449 bp) 449 449 296, 153
HPV58 (uncut 449 bp) 306, 111, 32 449 216, 207, 26
HPVS9 (uncut 452 bp) 452 396. 56 426. 26
HPV61 (uncut 455 bp) 185, 180, 72, 18 212, 211, 24. 8 455

HPV62 (uncut 449 bp)  359. 72, 18 232, 217 341, 108
HPV64 (uncut 458 bp) 186, 161, 72, 39 334, 124 253, 179, 26
HPV67 (uncut 449 bp) 310, 72, 67 266, 183 423, 26
HPVES (unent 455 bp) 260, 85, 72, 38 455 455

HPVE9 (uncut 455 bp) 365, 72, 18 223, 183. 49 455

VM4 (uneut 455 bp) 383, 72 455 455

MM7  (uncut 452 bp)  380. 72 383, 69 317, 135

MM8  (uncut 452 bp) 310, 142 346, 106 452

MM9  (uncut 458 bp) 201, 161, 96 458 432, 26
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il HPV6+11 RIFR ARG LB H AR (10%), EIMRIER—IRIRE Brn—RR e
I EE HPVE MIEHE 90.2%, HPVI1 BB 31.7% M _ZHKIESELN
22%°, T EAILART BRI £ RAEARMT, XRICFH 3 HilEE T DH =F HPY RS,
{8l I B V) B X A E BRI R 5. BUR HPY HIREV S BEMMR). RIRAA,
KANFFRFE N T B BARK

GERNENBEFEARSEE HPV6+11 RBESRRYPFN HPVIL BIGREY, 7]
£ HPVIL B ESBRATNAPMRN, RE HPV6 M HPVI1 ZIEHFEHE, Ll
HAKRGEEE 92.2% BEHEHTXRNEMZXRIPERE, SEREETH
MERAZDH RPN EER R ERFFFIE, HmEwm VLP JTR MRS,

—&iNA, HPVE3 BHFETEFEHEEARANKAELRE. A0 KN —H6 H
HPVS3 TURRGL SRR, MBI ES, XAXRE=K, tLEEANEIKX
R4 B HPVS3 BRI TIARMIARBINEIE . Brown S 4RIBETE 24 F 4Nk B ERBIE
FEREIRPAEI I 6 #] HPVS3 BYERYL, T 41 BlSEIhAsIE 5 28 R K
HPV53. A3 HPVS3 WA F—Hl&Z Rt EENEREE,

Ll ZEEZAFLEREEENRBER. £—, TEAREIHNEIERIEZ
—. B, Ll EAMAAERTHEERST, AHKTEAN 0%, ERTER
- HIERERIEREA, L1 B4 L2 EEE TRERBERREMENRETN,
FEIRGET L1 EAS5E FHRKIETAIER SR AR, Ei L EAE
AERREREPEXRBEM. =, BTERLREEA L1 EAELEAHLD
HAhBY TR B RITEB AR FAETR —VLPs, HEFRRWERILAENS
piEM, EREFTIEEEMAMNIEEBir. ik, LI ZEZEESIFEREK L
B T2 FIERER HPV 1£581&12, F o HPV BREHRIMB SEREBM KR, E
RERIREEHFETAPIERERY, —RAREAZRK L1 ZENEESR L1
FE /VLP FEBARFEXW, MERKEEFNRRESERTIESENEERT
Z—, H—RAR Ll ZERZRBERESVHRERT 5L, NiFERE
PR ERE N ER TEREER.

HPV6a E 45 HPVEb 17 97%HIEWEYE, FEZ RN SEAERIBX, i LIORF
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8 MEEBRALE, B ARENRE, maii HPVIeLL ZFE 3T HiEY
W Ll BEEAMREERILITENE, EMRSE P WRERE, #RAMIFH
P RESHEN L ERERREER LR SERNEEZRRZY, KEE HPY
S5&fal WPV L1 BEREREFERFETS 3 ZARSARYH HPY &
VR A K. AR HPV DNA ERMARAR P LI EHATEE, L1 B~
Y H AR, KSR HPY () DNA FZERR LA R B fF4E, ERNRIMLEZ H
HABUEESE. FLEFHIRET B HPVe L1 KFFEFIZR. Vanderley!
FHCEHLX 17 ) HPV6 RAGAR /> BIBRAD L1 ORF 18 T 54, &I LI EEAF =
N RTEFERK, 1R R1(nt5920~6075). R2(nt6590~6670). R3(nt7070~
7230), 5A SR, SR3 A SR4 HORIBHAAY. fEFUEBEREES 1079
AR G—C A (L1 B B U228 431 L BB R A Glu~Gin B F K5 HPVED
PR, RMHEABEREARS LI BENFZERE VP MARENERER
{9, 7 ELHL BRI o B 2 Suzuki™ % B0 2 1505 51 25 9L S48 19 HPV6 7E L1 ORF
XHXKAFRBRAOEEGRK, FERMBFEFEZNTHE LI REENZEMLES
(NLS), TiifE#MIEY L1 1 L2 25 EER A A M oe B AR B, (55 AT
FRERF B IR A RE S BN AN R RN, SEGHALENE LR, i,

Suzukil™1%d 5 15 HPV6 FIGAR 4> B AREATEF 047, KRILEE L1 ORF B 6~11 4
£ SRR IR, 20 NEMALAE 90%GLTF SR1I~SR4 MIB KXW, mEF—Hi

 HH XA (5952 {4 Asn—Thr). Icenogletb B FFIE WM . ENFEAIFERR 7MY

HPV6 R4 24k L1 X 253 MRIEF5, K 3 MRS R: 6598, 6625
6661, {EXAHFNRE. ERMKFAFTEER TX=MLAMEESIR, 15
RELEEHEBOFTINEE. RO T 8 41 HPVGE KD Bk, RE 26 L1 A
BRERERFHS5RE HPV6a #1 HPVeb —3, MERFFE—F 5EE HPV6a
gk 6b e AR, WESHECN 3~11 1, UWHAER HPV6a 3 6b F A ZERE
TR AL £ B R FAT BR - Chan F0 Stewart Z7MLL L1 X —#4 /B (nt 6860—7147)
3£ 207 4 nt AERHT HPVs MR A AR A FF1E R, {BIHEKATX 7 HPV6a Fl
6b [ 2E FR LA FHE BAGE, BAVAAE L RBERM HPVE &) L1 A EEX
SR1~4 A[{EX4 HPV6 BB AR MHIFY], Eittes, RNERAERRE
MEgbrA HPVE L1 KMEEZ R A SEBFRMKFEAAERZHN 3, M5
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R X MR AR R £, X AT RE S H B4 B TR K

fE PCR 274, T Tag BRET ST HFE7 R AR R IR M
MR EEEE. —HkUF, £id 30 AMEFRR PCR ¥4, 764 400~4000bp
FEFsp & IR — M IR AR TF M LA Tag B8, BH 3-S5 4
BrEtt, FAEREHREME. RITEXEKFEARR HPVS L1 #4TI/F, #HF PCR
B R R RPN AERN RS, MBNOFNEREABESREEMT
JINBRED XA, MBI FTRFSIERRR T R HPVE L1 #1575,

Ll EAEEAEXHTHREREBRINELARBLEN . H AHEAHTAK
F. B L1 ZEAAE, HRESHEREFERKER. Kirnbaver™ N EAMF
WHERIERRLLEFHE HPVI6 B4R L1 BES5ER L1 HRAM RN, REH
FEFRARIENKF LAALL, B2 VLP B EFTEHES T/EE. H5 L2 ZEEH
FIEWS, 7 VLP Rk LEFAERLRAIREIE 1000 f5. LWBEARSER L1 5
EREREEEFRN, BWRETRERER L1 EAE 202 LEERN Asp, BUR
IRFAZALRST R His, AEWT L1 ZARNFH KL, Touze X B T1H5
AEMHEX [ 6 4 HPV16 ik, SEAFHEERR, R LI EATERMNER
Al %L 15 4, HEMRAERERRT VLP &8 1~79 4%, H A%
$3—97 ML HEEMMAEF R L1 EANKRE. REZRKNELSHARREARF,
Touze MIRAAE L1 ZF KK VLP 5EfINMEZ RIHE RIFHA RN, X
PERA L1 EEEFSIR L1 RAZR, ANMEWEAMNRES VLP WA, BM
K#m VLP feEREE. BAAMIFRERRESHEN L1 TRixgiEE
EILRE~RFOEERE. T Wanderley!™ X} HPV6 L1 ORF #F4T R N 7 0 #r,
EMA=ABHNEREEX, HUEEFRKENE 7079 R 6-C Fif (L1 &
ENRE 431 fEERKAE Glu~Gln Bi) Rtk HPVeb RAILLE:, RILH
FUBFRIEEED L BAMERE VP MASNE LR, M HPUREEAH
. BEUEAI I, L1 EFE5 L1 EAKNKER VLP WAEHEERW, EEaH
R ARERERNE#— ST B L ZENER —RHREMEI L EEFVLP
F14) G 325 SR

L1 EEMA G AR AT VLP MEAEE EEMEW. J&E HPVIILI
HE 57 wmEE L1 EA N IREK 11 DMEERN, KBFERESY L1 EAN
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PEHERLAELIE

TREAL AL VLP, T C ImEkK 11~32 MEERK, L1 EEMEEAINEERN B HE
B VLPPU, EIFE C imERE 24 NEERZEMAFFLERE | 2 (bovine
papillomavirus 1, BPV—1) L1 EEAM C kK 26 MEEBRZKENR O EFL LB
#i# (canine oral papillomavirus, COPV) L1 Z& & E4kSH MBI VLP, FF
{45 5/ R AL R e A BRI ThREP* %), HPVIIL] & A N IR K 29 MR
sk 61 NEEERRE, BIAREEARH MR, FERIEMM VLP, HEKME L EE
3 C 3 86 MEKEERRT, BRIIEFA VLP BRI L1 EANERME, A
1§ HPVII FE ARG VLP FRHURMEM B F ™. B C WK 67 MR
BEE COPV L1 HFEREN VLP, HEFAHERMIAIERE, EMARHEER
RAFAEIRFP, FE& LRR, AMNAEEFL L1 BRAN N mAERELER
Al VLP MR R EE(EM, M C AR AT —EfREr, 7R3
FEAFRS FlRSBAEHEAR, MTPEE VLP B

RAVEIET 8 FIGIKS B, BAARMIGEREE, SERE HPV6 L1 &H
LR, KIMASFAL SRR EA B, ) HPVe L RIREIILHE
WyEEZESR, HPV6 L1 REZRBRERESEPEERFTHRE. L1 &HE
RS REF N VLP WARMENMSRANGARE, VEdESR L &
EI/VLP R4t Rk —E LR
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PEMIMEMAFELIEX

B

HPV6 B L1 & F1F IR AZ R IR R P R I A G B [ M 43 A
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REMMERAFELIEX

YRS

—. ERME

1. B AR

1.1 KFH#F# DHS a : SupE44 AlacU169(® 80lacZ AM15) hsd R17 recA lendAl
gyrA96, FiT HHIERE R

1.2 X% #F % BL21(DE3): F ompT hsdSB(rB'mB’)gal dem(DE3), FiT HWIEE
NESe

1.3 Jfiki pUCm-T: 3f# PCR =M FkL, pUC B3 T 8k, &% RN
s, ATULE MI3 @A 5190 T7 B3F 5195 PCR F=9dt4TilF, WE L
HET AT

1.4 JFUk pMDI18-T-N5: ASZIHE — e

1.5 Jfify pET32a: 5900bp, AFEFEK, & T7 AshF, His-tag HGF7, £
whEALE, EFEEENMTERAP)E, WE Novagen A H

2. SEEKH

2.1 EZEH

& Ey/FEAI(0)

FoIK Z.EEF1 70% L BE

dNTP: W) H Promega 22 &) #1 Takara 23 &)

Agarose: 1 E Promega /4 &) Yito /A &

AFNHEE

IPTG F1 X—gal

AEZE

H

519): HFEEEATEM

QIA [FIGRF&: QlAquick Gel Extraction Kit

TE &l

TAE HIKZE i i

LB # F3E 52k

LB [ & Ir

C OO0 00O OO0

REABTENR 45



PEHIERAFETIEX

OB O OOOOOOCOO OO0

100mM $HALES

STE %

1. T I

5%l A8 Y3

DNA Marker: DL2000 lf DL15000 4 Takara 22 5]
EA RIS FE Marker: ) B R FEED AR AT
FHER AT 4 R UEf8

Waterman 3M JE4K

B—HiALIERMHECs, TAERE R 1: 200): HELIEEIRSF
HRP #RIGHIEE PR TERCGESUR 1gG, 1: 1000) : FREFT G Z/RAF
0.06mg/ml — & BB 2 g

1,0,

EERH R

PBS &4

8¢  NaCl

0.2¢g KCI

| 44¢ Na,HPO,

0.24¢ NaH,PO,

Bk Z 1000ml, A HCI Y pH{EZE pH7.4

3 X R INFE 22 VR

300mmol / L Tris * Cl (pH6.8)

300mmol /L DTT

6% H M

0.3% IRy,

1 X SDS B I i

50mmol / L Tris « Cl (pH6.8)

100mmol /L DTT

2% SDS

0.1% REE
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PEMAEMXFELIEX

10% Hi
O Tris — HEBRHEIKE MBS X)
25mmol /L Tris
250mmol/L H Z E(pH8.3)
0.1%  SDS
B0 1L Znpy 15.1g  Tris
94g  HER
50ml  SDS (10%)
MEBFKE 1000ml
O EDHiRE R—250 RER
FEL 45ml
ZE18/K  45ml
UKZE  10ml
Z D= EE R—250 0.25g
BB BRI GG RE R .
O HERAT Y FIEMEHE B ENE
39mmol/L H&EM

48mmol/L Tris

0.037%SDS

20% FFEg

Bl IL Bl 29z HER
5.8g Tris
0.37g SDS
200ml FAEE

FEIRAKENE 1000ml
O THEL S BliE & (10X)
2¢  WEL
30g =ZHLE
30g TEIEKBHER

HEMIER 47
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FEBHNERKFELIEX

J7KZE  100ml
< TBS—T ##(20mmol Tris-buffered saline, pH 7.6, 0.1%tween 20)

242¢g Trs
8¢ NaCl
900m! H,0
IM HCl % pH % 7.6, In/K%MZE 1000ml
Iml  Tween 20
HHM: hE& 1%BSA B TBS—T &#
. B
LA Taq DNA R &5: Takara 2 7
RNA %6: Promega /7]
SRA&IME N IBE Xho 1, Pst1, EcoR I: Promega %> &) F1 Takara /A ]
T4 DNA % 3%8: Takara /2 )
FEES
PCR ¥ 35{%: Perkin Elmer Cetus DNA Thermal Cycler
KB
IR B0l TGL 16G
—70°CARIE VKA
VR EEE.0fL: RD-20II, Tomy Seiko Co.Ltd
(ERGEEIHZS
% 7748: CO,-Auto-Zero Heraeus S E§F48
SHNEAT
ERIR A 2%
HE P IKAE
HOtIIRAY
T BR 4T o 32 JE PR 4% 7% e VKA
. FRAVE
HPV6 B L1 EHEAKEEREMKE
L1 5l

QO OO OO OO H OO O ¢ ¥

| |

—
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PEHFHERXFELLEX

Wit HPV6E £ 3 M 5|49 P3/P4, LI L1 2 KEHE.
P3: 5 —GGAATTCCGTCCGAGCGATAGCAC—3’

EcoR 1
P4: 5 —CCTCGAGGCGTTTCGTTTTGGCG—3'
Xho I
1.2 PCR¥ 3§
PCR RN : S0ul RIAER:
A 1AE8
14z DNA(NS) 3ul
314 P3/P4 2ul(#& 0.5uM)
10 X Buffer(Mg>* plus)  5ul
dNTP Sul(% 0.4mM)
LA Taq B5 0.5ul
ddH;gO 31“1

P PE 94°C5min; 3£ 35 NMERS, BAMEHEIEAEME 94°C30sec, H 1 54'C40sec,
YE{H 72°C1min30sec; B LSRG, 72°CA4LEE/F Smin.
1.3 B REEEIE A IR FUR A Te B I A 4

HPV6 E! L1 2 A B H QIAquick Gel Extraction Kit [EIWt4lifl, & T2
K pUCM-T G HWEZASME DHS o , BEASERRNSERE o,

QIlAquick Gel Extraction Kit: ¥BEVIF=¥)iE 1.5% i) Agarose BERS(TAE %),
GRRC S, 7ERT P BIRE SR AT 38 77 ) B IR IRA% H — & 25 B 2 1R] F AL RO s B
HE, BB TARER, EEEK, WEEHRBBERERES 1.5K, pET32a
# 59K, pGexSx—1 K 49K, pTXB H 6.7KIT ZAKME SR X I, J¢H] ik
ERKREIET, MoBERKFESRYVIT, A Eppendof B, %% 100mg
A 300ul Buffer QG 50°C/K#r 10min LA, MBHEMBE HEE, EHBEIE
&, AN 10ul 3M ZER4h. B1Z4E 100mg BRI 100ul R EZ, {8 A QlAquick
HF, BEEL 1min, FEE. HIMA 0.5ml Buffer QG, F:» 1min LIRAKE
. SRJEIA 0.75ml Buffer PE /¥t QlAquick ¥, ZERME 2-Smin, mEE 0
Imin, FER, BHL Imin, BEF—DFHH 1.5mlEP & L, A 50ul i
M TE B4 ECE Imin, 13000rpm B4 Imin, ¥EAE DNA HE, Fifs

HEBER 49
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RENMERAFELIEX

lac Z
lac Z
EcoR |
MD18-T-L1 Pst |
Apr P sL1 Xho!l
Pst |
4200 bp K \

ari rep

PCR ¥ 1

6L1

pUCM-T-L1

4270 bp

EcoR [+-Xho 1

pET32a-L1

7400 bp

& 2-1 HPV6 L1 ZEERE TR HETREE

Fig 2-1 The construction of recombinant expression plasmid for HPV6 L1 gene
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PEMHERAFELIEX

/ME, B4 DNA 77 F 4Ca— 20TC.

Wit X ERMEEAF. A LB AR EREVEA G EEET Anp'LB HARE
FEP, 37CRIIES IR, WAL MHEAMEERAGED Xho I, Pst [ 8
B0 EcoR I+Xho I XBBYIEE. LIk MERY) /4T IEHARIFUR a5 4% 8 pUCm—
T-L1, XARE L RN,

L. 4 EHRIEFH AR

HPV6L1 ERFRE TR AR RE 2—1.
1.5 B RIEE E A RAE TR SR I RO 52
1.5.1 BEERE R BRI

Xt B ZEEH KL pUCn-T-L1 LA KRR IE KL pET32a BT XUEFY), RVAK
ZIF, 3TCHMIER:

R A
Fiki (pUC18m-T-L1 BX pET32a) 20 ul
10 X Buffer 3 ul
EcoR I 1.5 wul
Xhol 1.5 ul
ddH,O 4 ul

1.52 BREEMERE. BUMEE

T4 EREpEEALERY ERNEEMRERN, AWK ZEAE DHS
a, AEPRILERE . MMEERD EcoR +Xho | MBI EE, £0F
e A Y] 73 #7 IE W A FURL 6w 44 8 pET32a-L1.
1.6 EHEBMBRRE

¥ F kiR pET32a-L1 ¥4 KA 8 BL21(DE3), $KEREHE. B EHR
W s S Sml LB WA FREPEEA KA Kan', WA Kana 75ug/ml; #
BEHFRLA Ap, W& Ampl00 ug / ml), 37CEKIRFHTE, HE OD, &
EF] 0.4—06 B, MALEKEH | mmolV/L K IPTG(EFRTER), RE#H 37C
%F 4hr. BUI ml S5 3 BE W 12000rpm B0 1min, WEMBEAITIEA 60ul PBS
BVFJE A 30ul 3 X BERINAELE M (& 300mmol / L Tris—HCI pH6.8, 300mmol
/LDTT, 6% Hill, 0.3% R 5 EH/KAE Smin, THME.CH 150 £

REBRER Sl



FEMMEMAFETIEX

sl 12%SDS—PAGE ik, [FEbArdEEBRRS FEEXR.

1.7 SDS—PAGE Ml E RiEEA:

1.7.1 #Ifg: B TREEIEREEER. HE: 2, HREBERETE, L2
Hi: b, BT TEMED MABRE RGBT R G, SV RE TR 4 o
Beh, BEERAFEESN: oo KN EEBEE BERIBKXFTTE, TRTK
E 30min, HHEE; d, HBEERREGRITEERINE 4Ci2h, HEEELEHN

BEaY), MENEFERR, —REEREREE 2h WEH.
% 2—1 Pl Tris —H B SDS—PAGE 7 & IR0 E 2 RET F¥E W
Table 2-1 Solution components used to confect Tris-glycine SDS-PAGE gel

V8 TR P 4y Sml AN [6) 3% 2 43 8 X B 7% & A4 (ml) 1ml 5%%3 2 KA
8% 10% 12% % Ao (ml)

K 23 1.9 1.6 0.68

30% N KGR AL ¥ 1.3 1.7 2.0 0.17

1.5 M Tris(pH8.0) 13 1.3 13

1.0 M Tris(pH6.8) 0.13

10% SDS 0.05 0.05 0.05 0.01

10% BB 0.05 0.05 0.05 0.01

TEMED 0.03 0.02 0.02 0.01

1.7.2 Mjk: M S VB 0 (10000rpm, 2min), EX &R EAE. BREE T
RUKAE b, Bk E T HkER, EARERNMABIKENR, PmEdL,

IOFERRITT k. EEKLL 60—90V EEREIR, FERIFAN B EITIREH
FEZ 120—160V. JRE) & FIEER T %5 -/ k.

1.7.3 BRKEZDHRE R—250 B RKRETFREHRT, TFELE1BIED
He 550+ B GHF BF B9 BB AN (IH ), B S Em i G 3uher, 2 g
B %W IEMIR] Wohik. BORHEBE NI EALHH B 2.

2. Westernblot AZERMELH L1 EH

2.1 ¥fiE: BRI EREQ&ATHEREHBRIHRE L, g S5EEBMNE
iR AR /MR E] ) Whatman 3MM 84K 6 9K, FHERLT4ERE 1 5k, JFRikbiE £k
A, HBHAR—~3 5 Whatman R~ BR—~HERAT HEIEE—~3 5k Whatman
A — ER RS Ik B AFER X . ZBRRE. KEERIK. B

READTER 52



HEMMMERKFELEX

TR ykAER, MARBERK, 80—100V. 300—420mA Hyk 1—1.5h.

2.2 HEERNE: KBHBRTERERTWEL SEURSG)FER T 4554,
L IER &I F IR E, BERBKPER RNANKERCH FEL
g

23 £ BHEBAGFEE FTFM (BRATE) N, EEM S%Bifslh, %
R RD), EVaREs L8 TREES) 1—2h. FEAHWW, PBST i
% 3—4 K, BIK S5—10min. BIEFBAHEBRTRALTRA, WMAESERNE—H
(R LAEM(H6CS, TAEMRREES 1: 200), 0O, EFGIEER SR TERES
1—2h, B 4ACREBEFIIE. FEF—HUHLIER EE LREFIE. BH
BR AT HE AR T IAC4EMN, MAIEE HRP Frid B Z i TEBRGERR 1gG, 1:
1000)H 0, EFERES LEETEEED 1—2h. FEF_NHATER =
=B Yy R SVR |

2.4 BERN: BHEBRIEERET 0.06myml —EEBREFERKI 0.01%H.0, &
W, TERBREED, FARRN, —REATHREEREEREXK, A PBS
¥k, RIGHIEFEBEE PBS F. HBAH, CRLRER.

REBFEHR 3



PENFERAFETEX

5 R

L. 1PV 28 L1 R B F A FUR B9 32
[. | HPVE L1 FePRFr B BOAT 38 00 DR ) 6 22

ZRFEISHT, FRA N5 B L1 SEBRFFIRNEKR, HEZARERKEN
T, (LZAE—FH) LLNG FARCARIR, 4231 P3 71 P4 #7318 L1 £1EHE,
133 1. 5kb B, ISR EANE, ETMAR pUCn-T £, FRIEMHE
WG Yho 1. Pst 1 LLJ Eco R I+Xho 1 BEUIRUSFI % E, HEER S
Ak pllm-T B, ([ 2—2)

13000bp
1O00Hbp—

Y

7500bp
SU00bp
2300bp
1000bp

/‘\

42— W2 JFoki ptCm-T-11 BFUIEE (AUIBE Xho 1. Pst 170 Fco R 1-Yho 1) EHE

Figure 2-2 [dentification of reconbinant plaswid pUCu-T-L1 by endonnelease Ao L.

Do Loand Leo B 1Yo ]
EoMarker (DLLD, 000) ;2. 85 PCR(1. 5kb) ;3. pUCm-T-L1:4. plCw-T-L1 Mo T(L 2K1) 3.
plCm=-T-L1 Fer [(2. TkKL+700bp=800bp) :6. pUCw-T-L1 Eco R I+tho I(2. Tkh-1. kL)

I.2 HPV6 L1 ELHFIARL pET32a-L1 RIF4EE
NJFHEL pLCm-T-L1 T Fco R T+Xho 1 XEGYIFRE BRYEER L1, & T%Eik
JUR pET32a P ELFR pET32a-L1 R VI Eco R 1+Xho | FEVISE5E F 4.

(14 2—13)

REBFERL M
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PENFERAFELTIEX

15000bp
10000bp Ny
7500bp < —
50l)ﬂbp/—
2500p7"

1000k

(8 2—2 BH LA pET32a-L1 BFVVETE (W TIBE Eco R I+Xho 1) BHLEE

Figure 2-3 Identification of recowbinant expression plaswid pET32a-L1 In
cudontclease £co R I-ho 1

L. Marker (DL15, 000) ;2. N5 PCR(1. 5kb) ;3. pUCu=T-L1;4. pUCm-T-L1 Fco R I+Xhe T(2. Tkb
+1.5 kb);a. pET32a-L1:6. pET32a-L1 Eco R I+Xho I(5. Skb+1. 5kb)

.3 EHFETR L BREFIESRZZ ST
A pET32a-L1 Fksf L1 ZEEER IR FFIRIZE bin Ry 1T E m 98z, i
XTI TTE L coli RREMEBR 44, HBERSAFEEF, WK 2—2Fin,
F2—2 HPVE N5 L1 EHEE SR FEHIREFISE BTk
Table 2-2 Comparing of nucleotide site-directed mutation in recombinant expression
A5 LT with original N3 L1 ORF

v ¥, Evels 2l TE S TR
FET W E coli PRIXME FHET  TFE colitFaains

AT8Y—A779] ATG 27,3 Y (delete)
ATY2—3794 166G 14. 4 %o (delete)
AT95—AT7497 GG 5.6 % CGT 2009 %
3798 —3800 CeT 7.1 % CCG 22.6 %
2804 —5806 GAC 19.5 %o GAT 32.2 W
7281 —17283 ACT 9.5 %a ACG 14. 0 %,
T287—7289 AGG 1.6 %o CGC 2.4 %
7290 —7293 T 2.0 % {stop) (delete)

N
"

REWBIEN



FEHIESAFELIEX

2. HPV6 #! L1 BEREEHIFRAFETE
2.1 HPVE B! L1 EAFEAMKRIE

¥ B RIE R pET32a-L1 $54L KA B BL21 (DE3), IRIGFRILHE, iz
HEEBITIELRE, B lmmol/1 IPTG 55 %iL pET32a-L1/BL21 (DE3), EH
EHZ 12% SDS-PAGE EHH KT, IPTC BERERE 7 FEL 73K MEH
. ZEAN—MEER, Cinko5KD B HPVE L1 &H, Nm4S
EHRE. REEANKXNDETHE—K. (B 2—-5)EQBK Az ITE

i, HRZBASHALSEAM 4 1% (B 2—4)

250-
2001
150
100

S04 LB

— 18KD fi

Number | Volume | Height | Area | %Vol | MW-RF | Number | Volume | Height | Area | %Vol | MW-RF

1 23471 35 2184 | 4.060 8 1103 52 90 0.191

2 32035 41 546 0.900 9 29287 53 1440 | 3.066

3 72976 46 4641 | 12.623 10 38091 58 1890 | 6.5389

4 1978 42 182 0.342 11 4639 39 450 0.802

5 38317 50 2805 | 6.628 12 23891 47 1894 | 4.133

6 2674 49 180 0.463 13 154311 | 96 6006 | 26.692

7 182172 | 63 5130 | 31.511 I
[ 2—4 pET32a-L1 EQRMA B3 S IE

Figure 2-4 Laser scanning analysis of pET32a-L1 prorein

2.1 HPVe B L1 EHE AR Western blot E5E
% ERBRK EMEALTEREZHEBRAEZRE L, HEANZEN HPV6L] (15

HEWFER

56



TEBHERAFELEX

P H6C6 2278, 425 HRP EHR ZH RN, 2 FEY 73KD LM EALT T«
MR, (B 2-5)
1 2 3 4 5

97KD

66KD

43KD

I0KD

20KD

K 2—5 pET32a-L1 ZE A K] SDS-PAGE EEH BB K4 #750 Western blot 4558

Figure 2-5 SDS-PAGE assays and western.blot identification of pETA2a-LI

. EARFESTESRY): 2. pET32a-L1 KEFH: 3 pET32a-L1 i S EI &is {5 Z ity
4. 5 5 HR 2, 3 89 western blot

3 NI EHR 7
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FENFERAFELIEX

it
FUREFARBEHO LU EEANAR, CRARAK. FEHE.
5 Tl a7 EEE L. AHEREAKN L E£XBHITETRIE HPV6 LI
HA, TURERNEARFGERAENHNER, #17 L1 E8BNRRFTT,
LR L1 BAREKFR. E HPVe L1 ZEA KB EZREHHEEN T, M
Bl tma N EARA, XERET REREARE HPV R
PRI -
EABHETREZFREEAASHARNETEORZRESE—E, ©
BHAFFIEUTEZEDRRNER RGN, ELRE=YR LD FIRE UL
FIHETEVEARRES R, AUEANTURNSED FFEEAZ 2@ K
Mo BIREERARESEAREOBRES, BALSREZNEB, BHIK,
W E A RJE . & RN 2 Ik GO RE & B B R S 40 R B O BRI &
B T 5k RO & B U 2P0 AR U T K
W7 fE. BATERBATE PRERESIMNEEROCHRI I ZRANEDR
AR, AN Z A TIRERAME, WNKEFYOTENE, B,
RERME, FERRAYFIRINGES T EH ZNHREEAE AR
WA=, ZMEMLFET e RN A TR & RERA,

- KR OBESEEARDAMEFGEIEM: QFBR A 5 1g6 1%

—M4gE; Q)EFREEEDE Amylose ME—HEE; WEVEREESES
avidin F streptavidin BI{EA]; (S)PURGE RS B R wEHLARLE S (6)
ZRAEBIN SO E-MHEEY ., MHXEE—MHER, B T2M5H
(8 A R RIE R K AR B (affinity tag)?R T E4IREES R AR R EFRELL
th, WA HIK S —4 8% (Glutathione S—transferase, GST) ¥, (2)#
ZFHE 45 A B M (maltose—binding  protein, MBP)P”; (3) [ A (protein  A)
B3 (4) ZHHAEE (polyhisdine) 5 (5) calmodulin —4 4 Bk (calmodulin
— binding Peptide)*®; (6)IMPACT(Intein Mediated Purification with an Affinity
Chitin-binding Tag)%%. F|FIXLRMIFEE, "I EKEAERMHE LHE—
Sait, REFRLAE RO, SFIHER R B BT &5 A
RENHREATYE, AMREE 44U ENER.

AP ER S8



PEHHERKFELIEX

TEEZ MR R EINEERE, THEUKXGITEATE 8RR EINEER
i, REEATEEMBRAARE, EREEEdGnclusion body). LI 7] 7
AR TR IERABNREEANRRE, HEEEFINTFLERLSY, K&
PR e] B PAGE B¢ Western blot #&ill. BAEMAE A G, FEEAL
BEYHEGENE, RS ReRaFyREEQMTELE. BEEEKRE S
—AAF TR, BTREFYHAAEE, ATUKEREESTF RIS PR
FERKAREES, TRMAEMREAERRIEEM, IERATRE™4E N — K
WHPMEARNENEQRPTEY, MEEEMEARNRRESD, XTS5
SO E A SR AR MAMNMEARNZSEXSBEULENEBERT
SHREARTHALTENES, )

BHIR AN LA Ecoli 78 ERIEI LB RBRIBEREN, BHEWNA
L1 BI5ERITER, RN VLP BIFERC. HERE A RER R =YXt Fohia =
T i P A R, AT 2R VILP T A - 10 Zhang 7E E. coli R INFRE T HPVI16LI
MaEE, mEHET 10%, BRREFYEACEAE, BLAWLIES, 7]
YRR R R E I VLP.JE # Chen %18t 3 L1 R M B FA ZHF, 1 E.coli
hFik HPVII 1 16 MIB&MEAR GST-L1, KMk fE:& & AR a R0k
BISThI G, YAl L1 BRI TS ETHAAE A E, HRE
FIEA A43E M VLP lThes, Jt—SHTFEARKKEHNMNT, REAKSS
PR R AR B, B2

JAZFE LI A, FEAZIFIRE: £—, LI EHE H G, CHEH,
FEERP RGN, BUMHERASERZARFEEFEANRIFE. £,
HPV BRZ4MFE, 4F 10%0ZFBFAKBHENREELRTF, FEHE
M mE, B SHREFEESMEENRBEELT, KFE (RNA AR TEH
. 3t E MR EEN T, EEEXN (RNA BEIEZWAK, Kmed
M. =, MBkEE N ¥k Trp. Arg. Lys. Phe. Len 1 Thy 28, HAE K
BANAEEE, FFHWRED, L1 B4, F=460k Trp 0 Arg, MUHENRIAF
Wk AR, WL BEFEBR.

A BT X HPV6 L1 ERERRIEFE b T H o FFaliE, BEEE
AZEPREIHBEELTERABUENRMERENENFE, £ pET32a K&

REDFER 39



FENDFHERXFELIEX

HAFHRHEILT Ll BEH. THBLERRERRRELEL HPV L1 EA#H
1T L1 |AMBEEST, URL EAZENHREETHERELHER,

PET32a fiEREEATZRATRMEEAVNE _NERBRE F( Ni¥,
Zn”, CH)ELS B EANE LIAE 4 S, S E6EakkikE, BNEAnA
5% AT LS RS Rk e RENE, BRMEARK. BTEE
MAERIEREMED, FeZWBENEANRREN.

L1 ERAEWER, HERENRKTES L1 &8, HAERAERR A
RR BN FA. L1 RERUKFIRE, EMEREI MM T, HATL
R B RAKRRBETR (VLP), EEAEERFSRANEEMERRE.
L1 A¥HmETRE VLP A SERMMEZER, &S84 5K IERS 154
FBIFFHE. FBRENRRRAPRRLEHILEHMTRERN, L1 4
2H VLP RIFERL VLP M EBEH, EREFMRNEAAT L2 K25, Wi L2
EAAHE L1 EARE VLP F°&, F5HK DNA H4EE, WRBIGHEE
RIEFYHEMBAOENER SEM ., KRESHZRBRAREEAIE, LHEE VLP
MASEMES, HPV KR EF 72 A FA, Ll FERTEANHEREA X
BETHREGRER, RETHREREPNIRRESHOWE, EH L1 EOE
o B EHBERAKFTRIRES, MHEE LI1C i R415 X EROBRVIFIR =
MEUR, SEHREREN L EAERETRUTRETR, XM FRAR4A

C ERRIEE A=, Rose RCPEIT ELISA iEBH HPVI1 L1 FRifE AR ZH—A /N

(8fr, FIHME HPVI VLP AHEBRFURENE, EA TAFR AR HPVII 74
FAAFEYE VLP KL RS R, AT R SREPHHRARE. FRE
wEHUR RGP RRESHREARESA VLP HHELL. BT FR L1 C &
R 86 NRER, FRZIMABAERRAKT, HIHBATIESH HPV KTl
TR RS F L1 FHL. HPVI1 FR$ifd5 HPVI8 VLP B X M. #HE
W HPVI1L JI - FR IR RACR R, 5§ HPVIS FERXXHR, BHE5
HPV16 VLP Z [BFERX X . FRA/NIE, tb VLP EFRE MR .

JifE T 48 (cytotoxic T cell, CTL)ZEIRS 3% b7 55 B e 40 L A iof 75
b, FEALEEMNE A I(major histocompatibility complex I, MHC 1)/& E &
(PR IR A4 7. 78 L1 EAMRKAY 8—11 MEERKENKREE, @d
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PR 2340 REH MHCI 4 FH 2B EH, 21351 R 125 887 4 (transporter
associated antigen, TAP)TAP1 0 TAP2 R EHANAMA RN, MkEES 14
EHM B2 MIREQSEEE, RS MRERN, BSE4RERE, H CDS+
AT T BEFTRS. SHEMERATEEARNE, MARSMEERAE L
MHCIl 7 F2i$. ERAMER 0 LS FHESHE AW EHREENEERE, £
EWM R, KBS 11 & F4E, EHREME CDAT HHIRM . PR
4 25 T B0 BB L 9 MU B I 55 MHC 13t R AL A4, 3 T 138 CTL
R ©RIIhEES IR R, Suldw R M E R RA, FIH
51k CTL RIZEMIEE . ™ M L1 Fefsoh th ] 2 A @i B B P A 14 .
o IE VE AT G B AR R LB E), (B R RE SR TR RIIEE K, o)

VLP BWFARSRE, HFFENP ARG IFERSRE. L1 M
LI/L2VLP R AR BEERE X L1 P RgiE. ARERZ )M iEs Er]
HIMA X S NA VLP A4 pa it sE4Mis|Sc R, Jr#r4EJEiE HPVE. 11, 16,
18, 31. 33, 45 B RMEY, RAEZERMLN 6 5 11 B2 HF 18
5 45 Mz FIfFE—ENX RN, REmtk, B HPV6. 11 8 VLP 75
SEENT, RELT FE SR 3R G R AR PR B, R
HoA 2—4 PRBENRERA GG HPVLL B VLP &&EMmES 6 & VLP
Z (AR S ¥, HPV6 1l HPVIL Z [BEVEMRE, ZBRKD, MRBRK

O T5%~95% £ H HPV6 FTEl, #M—RUEEL HPV6 1EANHBIGTHIZE .

HPV6VLP X HPV11 UFFER XRIFIER . WORE# S —#5 1 L1ORF
RHBTFHERBLH NS B BERNERBTEARIE, 4R NS L1 KATSE
JA% HPV6 L1 AR ELE RN, %8 HPV6 L1 KRR HREum L1 REH
G, TR LA A AR MK HPVe B4y Bk AT 5 M A BB 5L .
Zhou™ F EME T HPV L1 EAMBEENER, KINELE Asp N umikEk
LHE TN, NEMTHEMNKE, MEEZNHETHE VLP 9 L1 REAEREE
. Frazer IH %" LI HPV6b L1 EARMBAMEREAZRD, EH LI &
FEEEEmtE AR . E4 7% 5 (recombinant vaccinia virus, rVV)#&i&
HPV6b L1 & A rVV HPVI16 L1 &EEFEHMRHE(recombinant baculovirus,
rBV) #ik HPV6b L1 EEHBER/, M rVV HPV6b L1VLP #1 rBV HPV6b
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LIVLP R IR, WEABERMN L1 A& 543 VLP, 6bL1 RAEE—4AE
B, BEARKS FEMEHE S, REKREAFR, BHRUFESAE. BV LI
FAEHEBRML TR BB, M rVV L1 EARFELABRLOHERL.
WA EEHRREEHRL. Bl L1 EAMNERAEEHIFELLEHREN
BEEHEy, BEFHBHEAZMELQREE, MEELEEHY THEREKR
EHALE. Fith, BEERERSEHE HPV EEHATHNAREEEZ KR TP
T B RS |

rEMIERL 02



o b

FEDIERAFELIEX

N2

. REEHELL HPVE BIFN HPVI1 BYRRT 3, Hoep HPVE BY (K8 (T0%LL £).

IER&#E HPVe RO EBERRF], MIH /T EFNLL HPVII+HPVE [
RA BRI WPV MBS E, HRRFRE K. A3 2 fl HPVi6 B H
HEPREBRERETREEE. BUn PV R ERENMA . KK
KB, K/PMFRFENEH B K.

. —BHETFEEEHEBEAS SE HPVS3 5 7] SR BRI R 4E .
3. HPV6 L1 ZEREFIREZIIA 3~11 4, EBLRENEMEGE. RE

WESROXBEEEFNAK, B SR1(5911~6104), SR2(6217~6273),
SR3 (6540~6661) 1 SR4 (7062~7250) . HPV6 L1 XKIFEREFAL A S5EH
AR MEFFEAERZH—H, MEREMXPIRAAE LR L, XHH
HPV6 L1 XHEIE&MWRESHEEAI BEHIZIER K. HPV6 L1 ZEF55 X
REREEBRREMBI AR, BEXREHEFHEER —REHTHT 0~3
MEEBRKEER. & HPVe ZHEkE L1 FFIIRPUETRS. RERKE
WA KB H EHENER, 188 HPV6 L1 REZHRBFRGE K EL
RAdERARTFHIRE, TR BRFREREE.

4. Bt HPVe L1 EFEREAMEIEIRHETE ARE, HHSHEEE X

EARAEREMEL T, FATEREREGRPREIES HPV6 L1 &
H, #AT L1 EAENSEFEST, UL L1 EREEMR. HPV6 L1 FF5)
AR IR L1 REMTURNY, AR Bkl 2% & HPV6 L1/VLP
R R IE B FEE
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AR AFL LR s A T R

FLk### (Papillomaviruses, PV) B— KBHMBHAL R EIE &K
FIRGAR b AL DNA s, FIREALHZHEEEHY, FESIRAK
BB R ARG R b R IR B A RS, DB BB I A S B %
RAEZUIMERK . NI LEREBERENELE RERK, O, SWEHMSMETHELE.
B, pRiE. ATREA, BXRK HPV ZEEEFE 80 B, HPXAF 20 5
ATE AR S AR RE X, BEREEE, EIABEARMNEIE. HZE
FE N g, 12

HPV {IEG Ky SHAABE X, KEE HPV, A% HPVe il 11, FEJ|E
BTN E M ALY, BRDRINTFEIRED . ML 90% 1 fRiE
S ENEAT AR N R IE B ST HPV KBS, W HPVI6, 18, 31, 33 f145, B

BT R I DLV A% TR o CERRNTRE H AR 3 U PR AL TS P B 1
%, EESHEERFZFHEGEED 100 AN, HERPARS (%55, ML
ARG NS 15%, MEHERERZE, BFEL5HIEY 16 0% 60 L% T,
RMU VIR FHRBRNET N, MAERBEREGEHENRETE AL E

CERZ . REVEEEREMNIN L, EENEEMOENAE EESEBY]

Kif o RBBPR T AR & DEREBUEHR, 10 Buschke-Lowenstein
B RREGRFIER] R & ARk, 2

RENERAI T K2 FILMERE AR — KM, LT K677 K2 LRI,
SOOTR IR E R, D EREERN L. ERERBLBIT R B Tk T 17
= R (1 IE 5 BB R AR E RS, BORTE T B ML M AR Y 30 67 ) s 8 52 7R
wm K. ©7

HPV HEMERIRE, AIREERR, 4 FHENFEKFELEREE
WL, REHPV ZEEETULUTILA: (1) REBHKEHRENE HPV BLHE X,
(2) SREFRGBHEAARMAILRBEREEEET T HPV HOEJLE, (3)
BEXT HPV %% RS TP HPV B A EAEREFEEEES. m—1
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EMNEELEREES, BE, FE MFARSHERNEHYE APV TE
FHHOEN, fEARBMEEER KRBT RN, —BkiE TR RE S
SIS R, B HLAR A AR ETUR G, ERE AT E AL
B3 s, WIS ASER AR, RHARAKERT HPV HIZM
FIEA AL, O

1. HPV JE&S: &0, #BABUREH

HPV 2 —FAFE, Ak DNA 73, A/ skb, AEEEAGEFAN N
FFJik |8 1HE (open reading frame, ORF) 735y 53 ORF k88 ORF, #H—K
1254 (long control region, LCR)7}7T. FE4whIlX (the noncoding region, NCR),
WHRKISX (the long control region, LCR) 5 E##if#Z[X (the upstream regulatory
region, URR), A&EEABKERN 7~11%, AgrEg{E{A] ORFs, WA EHIE
5. AT, WET. B TESERERENARENRET. LCR i T2
EEEHRLEN. B 178 HPVeb ERIEiE.

Fv:r p;‘&gg i

£

Legend;
wak o~ CO% 4gtrand
® 1 HPVG6b FEHEE

HE4A 29 7902bp BIREEFRIR DNA. NRES 1 77 mHEK, FrRriEFLMES2 A E1~E7, L1 # L2
L1 #1 EG 2 [d% LCR, &S HIET Tk

REAWER 7]
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L 2R 4D 2 FreeiH ORF &H (L1 F1 L2), ARBFHXKEEA, M E EE
Y ERASKER 50%, Hwi5—RFIMEH ORF EH (E1,E2,E4,ESE6 fl E7)
LI, E1 FI E2 W RRERN R IR RS, E6 1 E7 & A W30 &40 H B 4R 6114
WHEFHER. E4 ORF 5c2ESBT E2 ORF X, KEHVIMEREIE E4
£AH, B4 EOHITHREERIEERARE, QEARBEAZS, FETHRE
SEZOEERN, STMREZARMM. BRI FRETR AR SB R LM,
NS5 ORF R ERAEAE 1.
# 1 ANFLLERE ORF RFIERAEA

HPV EEF=4) ORF ##1E % A

ORF

El El fLFRIKF R, FREX VSR E

E2 E2,E2c  B¥K 3'Rim, 5 El HRMHE ATP BB/ETE. WTTRMRERER

E3 E3 R FRLEF R ENERA KRBT

W& ZF E20RF, LRAFET

E4 E4 fIF E20RF #, 5% BEREAER, Z5REBT R

E5 ES NTEY PRE, RIGENTKSE HUOEE TRARESHEEND
T,MH5% HLAL MR SR 2&

EG E6 P F R 5 KR HUERE, 5P5344

E7 E7LILII  BHIK 5K HAGEE, 5 pBR. pll0. pl07 &4

E8 ES NTFREMX &M, (WLTOHEILEHE K9

L1 L1 HBRMRE—E W), BERT REEEAREA

L3 L2 HBRHMRMS—F (), FEARESE REAERTEA

ANFLLERBAE 2 EMEREERS, L1 L2, AEAAE 3604 L1 4
T, R T2 AFRWAL, BOTRAE S L1 4F. L1 5 L2 5 FRIEHIHR KRS
H30:1, BAMREREE 24 L2aF, HTLIHEZAT L2, AEERRE
B, L2 HRERZREL.
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FEHRESZERBHAARIAZTRER . HPV HERAMAFER 54
ETHRREE, J45EKRTFIEL LIORF 5FFiERmEREIEE D T 90% 6T,
HAIE BRI, FIEMEE 90—8% Z [BIfIE h WA, il 98% M N A%E4
HEEABHER N, BIHATE, SAMTEFHERARN HPV ©F 80 #,
FHANHE PCR B AFH R AN MAEFFIARME 50 K7y, Rt HPV B 5 H Fp,

HPV BRSAPA: PEREATIE R KA, BEn=fE: BRER. T
e PR B A R . A ¥ E Y HPV (X5 |HE B M B BRI B Ak SOk P 3 A 3 25
B ) B AR A S E R B HPV ZAFEEE — R RB. "SRR
HPV FERPRATHERME, KELSEIEMNXRAXA S EAEE. PREFK
fafl =41, EfafAIE HPVI6. 18, 31 f145 B, ZHEMAL+ HPV DNA fiH
HH 75~98%, HA 16 ! 59%, 18 B 12%"Y, mMHEMPONMMELFS HPV A
%, MALAREAL S HPVDNA KHHEN 88%, AZEREARMEA PR EEA
92%, WZBPMHEY 55%, ALl 16 B HPV W FERRERERT. PEBaiE
HPV33. 35. 39, 5l. 52. 56. 58. 59. 68, FE#HEMALFIMHEE 1~5%
2, {KERERE HPVE. 11 R CRIEIEA HPV, RAOERARPHEQNE.
AT PI4R LA TR OIBAE X HPVs, ZEEREER LR ES 16 B8 18 BIpySIR.

FEMEEE HPV MAYEENEEHNESHEOEEREA X, Eal
HPV FT 4 A\ 2458 G B MUK ZEAL, 6 A E7 BSR40 2E 2 3088 b R ik 347
COH, KRGS TIMREMEIZERE ps3 1 pRb (RLPIRE RN MIR), FFIMEIHE M,
XFhEESEF LR faR HPY B84 . mMHE, RARMLE HPVES fil E7 A Hi%
SniX Lo g p PR ARG AT B 8. E6 1 E7 BEAKBEREST FIEREH 42
LER. E6 flE7 i EA R AERGT B ENER. M

HPV A= EIF B R AR, FdRlGE, ERRARRN R L
AR, mEAEFKSETaR S B, XARER E T RS & HI AR L
W B A H L B 4 B A R AL B B RO AR R R F . ISR R B R REAE R B Ik B R
RPN E, ERRARGEEIFSZR, HE DNA SR EEREER
EHFHRE, RENERERRE LEZARNE EE. mEEHRES CREHE,
REBEERATERKMEKER, SIRRETE, #ERERENRELEEER
Bk, EBHES BB REZASRE, ERETE, £ LEFAREHRER
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MATA R, ZBHFRAMZAM (koilocyte). FREREZ R/, AEM
Wy . ARMAHPAIER BT SRARBMLKI LM, REEP AT KE
N DNA BUfEK, MEZMEREF, WE DNA BHESIE EHMmA%
fafk k. mEf HPV BRM— I EZLEE TEIHR EE S8R LR @K
BATR, WXEAZHEIRENZEERENRASML. B HPV B3 LA
LA ANGER E R MR ERARE, B ERE R, WIRR R RS

B2, HPVERATEREAREALLZHE N (DT 20—50 #11) A ERITE
X591 S RS EHIE K. HH, El. E2 BB ZERRIZHE DNA B
HHIFMRAKFHER, T E6. E7 M ES EAHSE EARRKEZHELRE. &
17, BEE MRS RRRERT, FMERRERSENEHEEM,

EIAS S AL AR BPEHLIRGE E4. L1y L2 BEERFEERMOENE, I 588 A s S RA
R Th e & 21,

2. HPV WAHXBIE RN
FIEINEEEHBAME, ANFALKEREBREE BRI FSER KRR, AE

BATHIR. IR BRENTIARE, 2B RRIOGERMBZRVHALVIA S
BB, 4R 0% HREANIUEE. BFHERE, HIARMKERT

- BINEDE 90%, HUAR IgM A 1gG K. FEZEHTHIE KA B M E 4R,

MELIMLA CD4™H CDS 4/, FiiFAMERNZHIBHER, MAZHENER
*.

REFVSIEAESEG A EREEEH. gk, E8E, HEE, Hv
RGLEE, HIMAEMEIBEE, CRIMAETELSR, SRREREXE A RFAEN
RAEFRW R, —THAERN HIV BRATAEBRNERERL HIV HEEHD
15.9 f%. 1 CD4 FMIEET 100X 1070 B TFE 500, HLHEBEERFLEN 2
. HIK, —S4EBEATEREER, LRAUWAKNERFRELFHEE LM
CD4 F1 CD45RO FETE T #MANEFERIEE, =4 IL-12 MR RE T,
7E HPV SR RV B B 7T & B ICAM-1 1 HLA-DR FKik#ifn, HHH#HS
IR RBHMRNEE. MEEREE KB A RT Langerhan’s 412 (HUR 2405
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PEHAERNAFELEX

WM, ERERREAREE R FARN SR RERDG. BHUHEREX
T 6 TMHRBEWHEE 6 1B UAKEEY Z/RECAINE MR Y
B, B=, FARESEECIESH, FRMHATAKER HPV R, B2,
184 HPV BRERFERT B R B E FE A RA L EH HPV K%,
ANFLLBEREEREBRN FNARN FHRERN, XFRNZFEEHR
HAMEEY) (major histocompatibility complex, MHC) FRiAHIFRA| (BF5 HLA1
o PR, HFRBFZAEMERE TR LBV ARKATEE. WERFIEA
CABB B A PR (histocompatibility leukocyte antigen, HLA) ZXEIFNRPE 2
AfIxFR, RMESHES HLA 1 2 FEZE), MESKRELZRKE S RFFE
 HLAII 7 FHIREWIEZEARELZ . BRBRPRET, ARLREEH T TE
PR TR KM B RAL. 76 RS BEALIE £ IEE A R M i P m] AR A2 AE 1k
BEG HPV] BHEHTFELE (10—100% ). EHEBEFMHBEEZR DRI H
HPVI1 BRIP4 70 48 20 %5 B 1) Ae B 0 Vi 0 10 S S0 97 A\ 10 3 it 3 ) 3
P R H HPV6 B¢ 11 VLP A3/ ELISA & IR BHE 7 28 & M iE 1gG, PHMEER
A 46~58%, LABENES VLP BHEKAFIREREER 76%%. A1xF HPV
BRI EPUA RN RE N ¥ ER THIEHNR, K HPV6. 16, 18 I (DNA
Positive) J& 6~12 1 H, MiF 1gG FIKiE 1gA ¥, Mmi& IgA 29 191> A,
MMEFRAE IgA {LAE4ER: 1 SERFIA), MiE 1gG MI4EFE KT [E), {H HPV6 #i

O RRRELE 16, 18 RIFFESEREIE. R RRIERI, HARPHEEIUE R

#oAPEYE, 6 BUAD 16 B 1/ 4 A NN, 18 BIAHFECIREHIH, 16 B4
18 BIAEEH%PH SR 18] DNA FMIPATEARR, 6 BINAAHEXKD. 4 mafEiER
RN (DTH) fMZMRE T MM (CTL) MRAIRN, a3 S E i
LIz EN EHARAIRN. . BRSSP K I E KB40 AR,

HAhFEH CDS s T AM. Uil DTH R NESIEEEH. = 7. NREAH
A S XTI RIE HPVI6 E6 / E7 EE AEA K CD8 FRA! CTL 41/, LA HLA
—A2 A5 HPVI6 E6/E7 EEMRMEHE™. Hopfl ¥ZEKA /A
MRAGNMEMREFEE GEAD BEMN HPV FURAR RN T LR
&, X DTH RNSEMFEBWARHERE EMHxX, MOENRERNEE
WA HBAENEESEARY, XERMEH HPV 515 5 7 H9HE BAE
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v

FEBMERKFETIEX

MR hEERBERNNEENRERE. REFETHY HPV b, 4
M R NAERTYE HPY B PR TEAESHEH. ™

REERAMRMEN 8— 11 MRERKEMKEES, @R 264 ik mm
MHCI 2 FHRIE&/EH, £id TAP1 M TAP2 EEMEHAAMA RN, Mtk
5 1 KEHEMB2 WIREALES)E, EZEEMRERN, SREMAREKE, H
CD8+4 & T 4HH(cytotoxic T cell, CTL)FTIRA. SHEMMBAEATRRK
2, WARSMNEHEEREREE MHCI 47 F2i&. ERFMNEK I X7 FHEZHE
GYRHIZEFHNGREA, SHEMLEERE KEES I X0 7446, EHARFRmE
CD4+T AMiR%H. ES EEEAILEREFEERLIREIRT EEEH, ©
a] F 1 R 4% 12 B A Al {6 (transporter associated antigen, TAP)HI N T, MfiPH ik
MHC 1 4 FXTAEMRERREKGEE, ERETEDNREE B 2R Y4
MR AR, XRAELEN A RREERNERZ —. BRSO nsg s i
FARA R TEA N S RE RN, MifiET HPV B, HAT HAEEER
WL R e R R BB SR AR T I T HPV AHRIR F A, 1

HPV B R R AN SE, —REBEA R hAEmMErE, REl T HPV YRS
BE BB RGN R, Eik HPV B BEA A EMBEREN “RE20”. AR
JERAR sk B R PR 2 ey, SECTRYWER T MM ZINER. Szl
)] 3 50X Foh Sl R S AR . B

3. HPV ZEHIAR

il HPV BA R B E HPV R A HUE R HF AEBTH BT S R & TR 1,
B HPV MR ER (L1 M L2) HRsFtE sp RGN B0 B 3 5360
TR TEIE R . IR R BE—FA BB HPV BRI AT . ™

— R, RESEHPERBREREEENRETREBRERS. Mok
BRE R TEMER, WERRASNMENEgE, MASTFEFNMMERRE
e AR O i P REAFEEBUR B, SRTF THIRAARSARELMEILLAM
EEE. JLAERSRETNERAGEMN G, AIRBORRERME, 75~
EEmPEENTEBRRETIGUE, BASFENRER A M REERNER,
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HEBERAFELEX

AT it EAH KB E TR R — R M. @

FERYH AP, A LBRBIAOAKPAR TSR EEERKARE 3
WM, AIRERBFRESHEOEFERE EERREARERE. X/ EE MUK
Pk R AEPAAG T TR BN B BN A A S IR AR . (B2 L1 RREERK
FRIFE, BMEFREEMAAMS, 1r] LR B RAR R EFETR (VLP),
BHHFHREREOEMMERTURE. VLP BASBKRERTERASH, 7iF
BRI HETUARE, BXERZREEREER. M L1 L2 ERE=EH VLP
BEAMMERD, L1 # L2 BE 5SEIEREAREERL. VLP R4 &L,
e, mHE%F4ik. E6 MET ARREREERA, 5ARMRESTAHRF,
XA AR FHER R SR B S BRI, B

(1) VLP i

Lt EEHLEMER, mERENKRZESD L1 EA, L1 EAHSTEY 54~
58kDa, HARAEEA AR EFSIFTHIFTAS . VLP £ — 50nm MEKEL
¥, B 72 NFEREE T=7 [ 20 AR REFEHES, 60 N5k b8 6 MR E,
12 TR A S ML E. SMRERR (H24 60nm) H¥42 220m 1554,
2nm FEE OB RIMEFE 6nm MK, EUPFEREAT. L1 AENR

- B/IREK VLP Al RERMMBEM, FRESEERSFHEEUE

. FLRRBBFHRBERAPNRARHHLMPTRER, L1 43EM VLP A
Ak VLP BN, EREPRRNEAT L2 (85, L2 EAN TBY 68~
76kDa, N EKFTERAM 10%, H5 L1 EFEILREN, VLP K78 R R4
Wit 4 1%, EWILWAMMAIRSR 100 15, NMUtk, HEFiLM VLP L
A LBES—fMAR, QEREAFEEAL 5 L2 BEES, KAMMRKE
P, TR, L2 EAWE L1 HA1RE VLP B SR DNA 44,

| W RBGHBERREFNENEABRARBEEM . RRSERBRAFEZE R

fil. RE L1 EHEMAN SR GEESEENESII S THBERA, B
BRI MRERFAEN. 3 L2 FEN, AMUEESRETESZARAMN
i E B EEE X (promonocyte leukemia protein oncogenic domains, PML —
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HEMMER K FELRX

oncogenic domains, PODs), MiHF|#& L1 EEEZREAERERE, WmiEE
T VLP Ry4A3E35, A4& L1 A1 L2 i VLP 7[5 LIVLP ¥ 158 3 B F 43,
BoFHFUREMEELL. M L1 RMAEETESFERREN PTG, 2%k
FUAT S NGRS TR), (B BESUE L AR R {E K . B2

VLP J& EAFCE R e, AR P PR IMFERYS 2. L1 f1 L1/L2VLP
BRAT A e AL R EE XS L1 IR RTUR . ARIBE R 2 (8 MiE % B R H IR X R
M. N VLP FIZ ARSI, A HT4EEIE HPV6. 11, 16, 18, 31, 33,
45 BmiE ¥ R NERY, REEZERARBEN 6 5 11 BIZ A 18 5 45 B (afF
FE—ERX RN, REmM, 3L BHPVG. 11 B VLP 43l %Eshnt, &
BT A B S KR S R R AR P IRALFE, RESE 2—4 4K
B S B B 5R HPVI B! VLP %IZMiES 6 & VLP Z [8) () R LR 1,
BifEYS HPV16 RAEHE A MTEASA PRI BRI R RO . B RE
&7 T RMFTH HPVI6 fHXERA —LMRIKFMERL, BBAFREETIL
AEIPR L1 RfL. EEIETRAA L HPV mERAGFE, Eik, 2HEN
NHTHFEHABEITENEIENRBHAFTELRAREN. EFHEX TEAR
HPV16 HyB el & /b, % BRI AEEIE A H HPVE 1 11 Frs. —f&%
ki, HPV6 fl HPVI1 ZaEEHEE, ZFEKD, MREEKSE 75%~95%
2 HPV6 FFEL, i —RMREEL HPV6 1E 25 Gy iay7 fZ 8. HPVEVLP X4 T HPVII
C MFERXARERM . 16

HPV VLP B ZMMBMA LA, GF LEHE. MR RABEMILARE.
BRfAAHab6—B4Ffla6—B I BEE, XFab6 TR MBHER, ZEKF
B 4R b A AR R4S VLP 524448 h R EEMMER,
VLP fEZRAFCHIB RELE ST SGETHMGRMATIATIEY, EARMKENE
PLHURPEYT . Joyce 1§ FHEERFRIE R HPVIL VLP 54k bR R, 5 VLP
FEEE S BORCAR 2 AT ZERNAE7E T A T 40 B b [ 6 B 5 SL.40 e 2% i 1 P 5 24 el —
BEWEE (GAGs), FHAHKRIL 9 F HPV 1 L1 EA C KIRGFEREES
HAMGME, £RZEEE, VLP SAKKE S8 E TR, bt R, VLP
54 MR BRI E RN, MFE—PHERHAT.

HEIX VLP MRS SEET - EEH —FEEN HPV BRERI{RP 1
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PEHIERXFE+ET

MESIL. KERRBERTRBOERAG ™ EMRSE, NMELED™
ErpFIH G, ATUURFUE R RGEFE. HPV W2 7RG b RE R O AT i 5™
BEMRE. RANAETSEIERN G ™4, HP—EarrLlay W BHER .
M HPV MERERERTHR, HEES5RBREORGEX. MRAHIME
BB T iE 1gG FERMHBE, NP HFES. B2, SHEEFIEERH
MR 1gA BEA™, —THNA HPVIL L1 VLP %GB MRS KM VLP
Al i S % 0 30 P A W A BB 1gG B, RS SER R IGUAE] (REP
NEFARMM%EZ HPVIL BB, BREARELESE S THARREL NG
Pyl g H AR R, 5T E R XL HPV6b VLP AS[E R R H %@k, X
FASaSE R E AGRTEM. 25X HPVebL] EE~AHEH DTH K. 4
it 20 FIRIMEE, HPVeb FAMERIBEFR 76% LMK RENB. RNKRN
HPV 455k, M VLP #iid Langerhan’s M EH a 6— B 1 BEZRWIER, 4
S 158 BB 0 HPV6b f %/ kN id g, 1)

Rose RC #AT—Izh¥kie, KA OMRE T X% F/ME HPVI1 L1I/L2 VLP,
WEF M SRR 1gG M 1gA Hilkr=4, HUEERRE HPV B RHAGURM S
f#tE. A VLP BABMENIREN, "7 EHNA T XS AR HPV
MR REBTE. #El VLP ZAEHESHES LE M MRERUEHRELEES
B, BHEXKEALAERENEE2AR, ATESREMARRN. Ok
" VLP AWM AF TS MIFNMRA: OFE, SEEZAPITOME E REXHE, Fi
FHRAREF R AGHE S RE MBI RN, Xt T/RE HPY KRR FHEEEE L,
[46]

M HPV R B| R RN RSB FHITE 3 AN HRIRR], i AR B 5 ]
HFHEE. W MEENAREFELSFEHNE. VLP X AAIHLH MR RN,
BHE—FEE VLP EABHERENE, RAKERE IR B R HIRYE,
LAR BN S B S B AR ELAE A

VLP RIERBEMS FREZENG FEVENME G, NMUEERRK
B REEYE, MAFTHREURSEEALALRE. SMRENESIMHLE 8
BAEEINRER . MR ERREMINGES, N THEFESENEYFREE.
W HIAR XA BT R U R ERGT A HERFTEER X.
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(2) #kAHE VLP &l

B in VLP ZER N — Mg ERBMELEMERFTERED. EIVERC KN,
fratAEgs e B SR A El, E2, E6, #1E7 MAREF UM LEHREE, X
FLLBRMIR. B, 7F VLP EiRIAERBESANEIREEORRE —RE M
XA AFEFIMIRE VLP RZRERK L. S KW HPVIGLI-E7 VLPs £ L1/L2-
E7 5, E2 VLPs /[ S P HPAR=4, HAESIVREE PRI R AR R
[96]

M VLP EMHEEMRXNSIS L1 8 L2 M4, NA L Ehmama
nZ—, BTHEAEEKLI KL 2 F£E8%, 5L MENSIKIFE L2 A%,
B2, #F L1 2K VLP MEBERE, MENZSKNKE, KFFMEDRZ T
EERBRE, LLgiEm VLP ALK L1 % mHERMR. M L2 X VLP B
HELELKEW, SHEEENEZIIALHRE. £ HPVI6VLP #, £ L2C K
mNEK B2 BRAFREWS L1 WEE VLP AP RyiikmgE . ©

WA VLP FHAR — AT ER, BT HEE P HEREAIEY
REEGEE T PUARI R AMER G, FTDURBE KPR B, LUERR B RS . &n]
CATE L1 8K L2 &SN EEUREERD, LR VLP BIRNEMN.

(3) L1 ko

CTL #EIRFIHERRERLNA MRS, MHC 1 2EZHBHEIMIRA S
F. HELABRRAMEIRED 9 MEERE KRS MHC 1 XREXEEY,
WA CTL MR . CAIRTHEES MoE o ey fl, sl SR 40 i i &
A%, AIAEIR CTL MAME RN, O

HPV KAEEH 12 TR, L1 FEXEEOAHENINXERE THEMRL
FH, RETREBXFFHPRRERMEE. E4H L1 BEOEFIE B A
A FERIEE S, T BEEIE L1C % R415 AbXTBRER QBB S5 B HEEUK, 2L
WIRE L1 BEESRSE FEUTFRE TR, XP TR RARRRERT. FE
@it ELISA iEBH HPV11 L1 -FRAE AR FEH— N /PDEIRAL, RILE S HPVIL VLP
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PEHFERAFIELIEX

MEUMFURYE, EH T A TR RS HPV REHFENE VLP M5RGUR A
RFM, TESWETNHENE. FRZEESSIRAERM P IREE 5%
HAEES VLP FELl. BFFHR L1 C Wik 86 NEEEE, TR ZEIAHEMH
EFNACTE, HMARTHES HPV KPR RERNMT L1 FH. HPVIL
RfiiAYS HPVI8 VLP FERAE X R . HEM HPVI11 AL F R R &t KA R %
45, 5 HPVIS FFEXLNHIR, {85 HPVI6 VLP Z[EEARX. W)

FHRIA/NEE, o VLP BEA2EFBRYT, BEH L1 ZHHURK % RV RS
MR THH— PR

(4) L2 ZHEN

L1 VLP Y& °] 5 5 7= A B i A U M SRR 9 R AU LA, iU IR 0 0%
S, FERAHIER LB Z [B(L1 EEBHE 85% LI EARE) AT AR R AT,
ifi 7 24 7) VLP &5 s L8 X e friP1ER .

L2 4F VLP #, K#s L2 FREAR, —ES502EF4A, BF—
A L2 RBRETRARE, WJHEEMTHGG. L2AS5RE45E TH
fRXmAEFE, $/ L2 BAEmX —SdENHT. 88 L2 8 VLP EAEEZ
(@ IR TR PR, ATRER BT L2 HARBR TR AN R TS, AU
B RERYE, REATRERMERLD, PRRNEERE. XHLER
RS L2 RARFFIFTHER, R L2 5 286~306 LA LTI ZAH 4R
PR, Kawana A4k HPV16L2 S4B &+ F1 HPVI6L1/L2VLP 5%,

(b fEsFF1 HPV6L1 / L2VLP %8, N & % Bk 13 50X — X NERBL AL F L2
55 108—120 A ER, {EEHENX—RA AN HMAAG HPV FritaY,

Har L2 EERWEER HPV, NREAFEVESELED 15 HEE HPV
EH, RMEARMMER, SF0LER~ETERPERN VLP ZRH4FE,
FEIEmERMB R, L2 EEAAR RN X RN %R C H Western
blotting 1 ELISA £l 4, RILET HPVIL, 16, 18, 33 B L2 & X R MR ALLL
FRsArER, THEAMRINMPRN, hke] kB EFFHOEES HPV &
PrEE, RIS FEE AR HPV KRS .
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HPV6, 16, 18 KiFETFARBIFARKER (41514 All, A9 F1 A7), i BAE
TIRfEFEfE HPV, &% WA AT 88 AR A 1E B HPVI6 L2 B MSLRY GST
AiAEA (FEEEE 1—251, 240—473), HPVIS L2 £ GST & & A, HPV6 L2
2K TrpE A ER, CRM=ZFFFEEEIIUTXRNEL, PHIARHELE
33—330 2|8, AT{RY" HPV R RS . i KL HPV16 L2 # =/~ 851 (Mabs),
AR AT HPV16 Bi Y, P 2 F Mabs 7] 1 HPVG, SRR HIHIHLE A
HPV16 L2 AR 69—81, [FERF] HPV6 F1 HPVI16 [ HPV16 L2 & FEE: 108
—120, M HPV MERLREFBAFEX, ZARMATHTRE &
(1) HPV frPERE RS, B

L2 el e h—F i, Wi, [FE. K2R, EERZ L1 ZEE
(AR R R, RIRT R G e e T i R . AR D AT AR VA 7 s 1
FIG AR SE 30 IEZEIFAT F .

(5) rEHEREN

Thompson HSG i£HX HPV6 L2 1 E7 EREEASEEE, FEwENFESE
RIEFAR G, MTVETRBIRIEH TP R BBER B R . ImK LR &I HPV6
L2E7 & MHEE S SIER 7K T 45 B g8 &M, 40 % & R4 MHCI
FR&IME CD4 T AR . RERNATIEKSE. B4 L2E7 EEEALEY
o] ARFEM—IRE RS FEREERME, HBRNHFHETESEN, K8 T 45
BAR IFNY RN, 1B IFNY RVERBEKEEES LRIMLLEFRESZKE R
PHE 163

(6) DNA &1
DNA R —MAEXRNESRBELRZRNAZE. DNA ZHEEE HivEE
DNA, WS4 fE 3h /558 F, U R B MERAW IR X ENH/: DNA

5. DNA SZFEFEX—RINGURIBEMAMR %% DNA REAEFTZ
HAEHTRaEmms: OO ERENRE, TAFR—BARELHOAS
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FHEEASEREZ APHERSOLR MEHANEROA S MALOEA
FIIRE FRaEFLE, " i@kiE. B

HEEEERMRREEAZE. DRSS 2G40 R AR MREH,
RAMEFRIE G AN B ER, ABEKRXLERESHRIARETREZAER.
FERREBIFIBAERE, ZR 5 TES, BHEESHTHREERNES, Bif
e R, AAXNASEH. BArEmn 40k Cmmy A, bk
U, TR, WEARENENETREREBRE, 55— %R DNA
BEES, mEdRE. RSy 7 (BHEIRES) 4%, BAJEEER
ki (DNA) yEHTRIZAARN. WIHERERNTFS, BREUREAZTH], #
Nk 5 5 F Ui TREARAL, WLAES U EE S ANER O, BRI ,
MEEAN FHRIEE DV %8, AIRREREMARRERE, (EHTARBAR
4H AR .

REREN FEREBEFENAEYFEREB Z, SEREN FI1REME
tb, HLHEBHCEAHMER, HEREAE —ENASANA RS, IEENE
E N E AR S fb. BatSH TIRRGTHENERRESREE: UER
. B, RS (AAV) . Vaccina 5. 55 (Canarypox %) . B
ARZRHES, LTERMRAREEALE: £H (Foani) . 1#HFI HIV
—1 %, WemebamEE (FIV) . AE4MPE. EB /&, sk RNA 75 (Wi
C RBIEE), a RE. LR Sainiri) HE. BRE / BHERAELALRSEHN a F
B/ WHRRERLRAEFY . ENTREEEBNRERATE RS LUUTHRIE:
24, MRS AR R, RS FHIE. 4 kB &8 EE. Ak, Eh
WA R L AUEATHOE, FH AT BRI A LHEEERN.,

EmERAOTERE FIEMAA. BERSEEERA. DA —EAREK. &R
ok 3 LA S BRJBURL DNA B A HIEE 5% . AR B8R SR ENGIT 5 T35t
AfEE LR, HNLEE, ETHBNEMEREET, NHTRUZES
TR EZFER, £80 10kb BRZERE B, B HIERSEREN SHYE. RS
BAUTUSRERARSNAH, REXE. BInBRnLEmt, A94R
2, EREBTAETES: HK, ERESAEERS M E R FERMAK,
—ARER T, REeEUS R B F e Rk, ARTURL DNA HISEREAL CG 735 T
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5|15 EhREHF R, REBANTET AN DNA F 40 A SR T 18 58 X A G i HE
HRIEMEBRK. BiE, BEKER DM 5 —MRREDHEAENE LB
(Chitosan) HZBUKELEE, BE T HAHERRBME, HEIMLE PN
THER T OREEEED. FHARRRUEERAERBNER, WKRERE
BEPREEERE. SUEFR DNA FHEF AL CpC 454, SERRRAEEKER
() RIS 48 T AN HIFA YT, AT CARR MR S HEfF R AL, RMHEENE. WK
R RS R R BN DNA EREES AN, S ENERMERIE, 74
WITER . BBEES RAREREIVAREY, EEAZEER G2k
AT R, A EENEENHFAK. Bal, BN DNA F5EERRRS T
. RAEER. MAVERTZHNERERTE, SR REMHRAMMBEIETT
MW S ATFR. BER DNA 5 EEH B ESREARHEI MR LME .
A fnT LLEEELSMR DNA, S MUAE / dwEa ik, StAYMRZAmER. MR
DNA 18 it 40 M R Fo i B (A RR B LI A B o VST OB . RIER R LUK i IR
MkIP P F LGN, ABT DNA #ENAEMLP, 3275 DNA AIRE EE L Eh h R T
BN . SMR DNA BE AN ) B H KM FITRRA K, &R DM BIFRE
ST BRARY, ZEMES (NLS) WHES AL DNA MM A
AR, SNEDNA AESATE EHEEEFRAY, AR EHRAHMSET R,
SMUR DNA ANWTIGAREE, RIA/KPPEAE, ULRASMIR DNA BT R Hl. AR E
© JFKL DNA, WMATRRARREIR MR ZFERE D, BATtbAER. SHHFHRBEEE
BN, #RFUAL DNA ZEEFE B A RE3R 15 B B R AR RIL. X TR DNA
¥, WRET B mEAMM SR TE, KKIEKTRERE, BETELE.

AR LA AN B RT SRR BURL DNA RIERERBE S1 AN, B # LR S0l 48 Fokr DNA
BRI ITERER AR, VgRaE XK SNE DNA f1ZiE BREAE:
71, HAFEEHBAA T A 2 a7 RN, BBUIERE YT
LA R EME SRR ERRT: BRIESH. BEEENR GRS
L aife, FESARENMRBERYL, AR FINEERBIMEE, Ul
f iR, AEH, FHRE IR RREEINEER L RE: LA
ZMtFE, BRNEERENEORE T WM KEEYELN; VHARSE
Fu, ERLSHER 10% LA, W LMRT T REEBE ", B, #
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Kk £ B R GTT 77 B R T VIAARE N FEE BB ES AL X FHLA LA
MR, FEFEFEBAEETERRARIEMESDE AT .

HRiE A £HER LI ERMFE, WEAGEREEE, HOAESE
Salmonella typhimurium sS4 EEREEYHRFE VLP™, KL DNA EH IR
FRRGMS D, R AR G R R TR R g . — I SE Rt +% ikl 8,45
HPV6bL1 DNA #Zf, EdWIA. FEMERHEREFEZPE, SRRNMELRE
A EIE 43 WA A HPVEbLL VLP $F R TeA fifk. HURACEREE 14 |, &
HMENTEE (hemopoietic inhibiting activity, HIA) 3240 R]FHET HPV6bL] VLP 5
MRS A . AL AN B e R 7E (R T8 20 W40 P 25 R 2T 2R 4L TeA Hik. BY

DNA E S S R E RN EIATE, FIRER L1 DNA F=4RA VLP, B LI A%
H VLP 2 iHES. DNA A F PR BB A, R, SxM
Langerhan’s 40N EME40 i A A AEPAE R R, W ROR A ME = 5B AT A0 FH
EREKES, XEHIORARTES Ll BROARE T HEGRRN, Bif
BE VLP 4R, S VLP A1 LI RAMFETAEPER LR, SIEIIERER
R, 151

4. FKERRGSEENE

FFALBREEEHRANRASZIES IMN. OBKEEAER, OFN
HEREER, OFRFEERLRR, OFBFEILR, ODNA Ei. L
HHR. FPRFERE. BEARENARREHR, EREILIIG S0 LIE
WL, 5 E. coli IBANFRERNENFEMMAEE VLP FAF W .
EEEAFBEEML. B, #E. SURERES TFRHEHE T K ERFT S
BYIR, BRI E AT AER

(1) BEEREER

FERERFAREFANILAG #EANER, CRAMEFER. FEE,
5Tl s @SR R BErA 3 HINETUBRFSERMBENER: (1)
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MRIZA D5 B mRNA, ERSMFIRIEHREE, R¥RM cDNA, cDNA 5T
HERIBFY, BEANETF. #BEHRERE cDNA FRBIEZREHIE, #1T
FiE. (2) hHbERIE. MRRFENEERBEZ KNS FER/D AR ER B
H]EFP 2O, RIEBAEFLE LR HFH DNA S ICERK 1 B “2ER”,
AT RERRE. (3) WIHFHEHMERGIY, LL cDNA FHEiR, XM PCR K
FRAINEHER. EEZARSPREINEREEN, HTZREHHAR, S/
el FFARARMERANRAERD. FHEEANSUENEMERRE K
eE—&, CRAFEFEMTERZREYHRAZEARNSEW, BRE~WHE
YENRURERETEMEARREL K. FRISEANEARSZEE S HA
BEAEBR. A TERZARPREAHIEMEER, AIETARKBERT ATG
HEEERFERRZE s 78 SD FIH T, Ak 1 MramkEhrsaaX,
ZEFENE, BREMEED. MAEERREEAMRA N Kimsk C inH R DNA
FEFIEREE DNA JFFI4%88, EXHMEORB 1 £ENERZEZRERAREIEE
MEZKMEMEAREEAE R, SRAMSED. SRZARZKNBIEES
R A R AN BRI . TS A2 RRERaNARIE™Y)
B B afh F IR TIRKW A E. REBESREAR, ATHIEHRNEZEAD,
e AN RIZERER, NIEREEREESR, HEEERN SEEH DNA FE
HIR BRAESE —3, BLER, A AZTFABIRRE.
HERABHEPREEREGEARARFAMEANTUEESBENFEREARE
WAL, BHFAPRRZNED, BHPKL, EwmEAEERWE. BT
EXBHEPREREINEEACHA T ZNHEDHER, ZEARANH
JTENHFRERERE, BnREF-URREMS, B, SRRt LS
M2V ENIhEESF: BB AR ENAE AR EM S« 25
L E LS —IheetE AR N A TEMeRERAF, HhadE: (B5E
ERERDFMEFIGENEM: QFBAR A 5 186G NE—HEE; O)XFRS
4HEAYS Amylose KIE—H4a; @VEVEL RS avidin 1 streptavidin HI4E
B OERERSEMBLERETANSS; OFZREAERINEFNE K
g, MAXLEE—MHER, RN TZMS5ENEARRREMNEFTRE
(affinity tag) R FEAMEREONREMPELANL. m)AFRHIK S — 5B
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(Glutathione S —transferase, GST) '®); (2)% %8 45 4 & A (maltose — binding
protein, MBP)®; (3) &E A (protein A) ), (4) ZRAFM (polyhisdine)
1), (5) calmodulin —%5& Bk(calmodulin — binding Peptide) ™55 . I fiXLbE
MbRsE, TFEAEAERME EER—Pailk.

EEMARERENIEER, LHERUKBITFENGE ERRBREINIELEE
i, FEBAFEEHRFHNEE, EAEEAEGnclusion body). ELIEkFHITE AL
BRFHLEEABNREAZEANRE, FEEERNTIBERESY. Yo #
PAGE 8¢ WB #&#ll, EEKERYA BKEAERY. #ERITERYUKLEDK
. BEBARERE, BEEAARFYEENE, BRI LSRRI E
EEAH#TEN. BREERES —MMATER, HTFREYEREEE,
T T KRR IR TS F oD M P AR KUK AR, AR IAENREEARARE
F, IXFESRRTREF=4 N —Rum A P E R BERNEBROITEY, mIEEDHE
WIIRRER, XS RLEEqRIERSEEE. MEAREANZEA S
BEUKk BOEANESHTEYREQR TN TIERME . SRERNERERE
ARANEREEANERERS . LLARHNIERENTERAREEAMEKE
X, MAESEFAHEIEGRE. pH. XHEBETFAESERM A NEDE
HWHEZEF XK.

BRI R R I AL E. coli A18 ERAFL LM MBI AIZEER, BHEANNE L
BIFRRIE R, RIN VLP BIRER™. IR BT §8R JR A% R IE P M) %t 7okl 8] — 8%
PEAE e, MR VLP BIFERL. T Zhang €€ E.coli PRIhEL T HPVI6L] 11
REEA, FEET 10%, BRREFYEAOEE, B2 fm, wa
Al R ) VLP. T8 Chen %88 id % L1 ZERERE 7 #H ZEF, 7F Ecoli P
#ik HPVI1 1 16 M-S MEEA GST-L1, RIMAAk KR -& % @A s 80
TR, HXAE L1 BEAMATRBIEUHRNMEELEN, WHEARA
B4 VLP BiTheE, HiE—SHTEARRBEMINT, REASZHENE
R SR B . ™)
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(2) EHRENFRAFTRE AR

— LA ERAEREETARTHIREMUTZER, mARARKGE. A,
FEEAEPERNAZEANBITEN AT ER. REAFEOMERT, 4
RUEMERIE. st BRdRRARERAST 2F L ETNAKEDIEREA,
FEFEHTEEEMT, fli. —REMEFRTER. k. Bt BEXRE
BT R B s M A REUHT RRSESE, THIXLehn TIRA% A M 2N AN EE AT .
MREFERERAEVEDRNREAS S WEER. Flnd R 2 hsim
M sh i ZFEE, e B A E.

FRBTHEE EEXLEE, AMIABHTEREEWANY MM 4708 5L
M EARMRERSE. ZERATTUSARE: —REHE DNA KB RIE
REHBERERS: B RERARBRANRERSE, SEH THRRBER
AR B EERAE 40(SV40), HHEFE. BRE. REZJREIRKES.

MM AR ZHAARAEREBRE LD AMNPV KIRFRE, &
FRATRE (baculovirus). EEBHEENALZBHTFUTIARE: OFFRFEE
KRR AL FRGETESEZARAMER RS, MIANEEHR, BT
HMKEAFZ;, ©OAMNPY ZIEGBIFE, AHREMAHBERNEEE&F
ERKKRRABEAKERE, BRETABMREIEARAN,; OFREKHRM
C REFYRBERIRE: OFRBENERBK30k), EETERABRINEER;
O RKEBTBREEHENY, RER TEWAIDARTLFEE. XH, 3H
FHEMRARBUEERREN, AR EHERBHREFATE.

AcMNPv REEE M. AFEHNTE E40, MEBAKRE, BHE DNA.
YL 6 /NitfE, BNJF4R DNA BHIHHETHE. EREHEGEMD, 4w
TR —A AR EEN (XFRIEH AT, nonoccluded virus)F1 % M 145k &
Wk (XFRAE 7, occluded virus), ZMFRAMREIFERS 12 /PG, Bilk
FhRAAMIEIR, 36—48 NEIEREE; L AFHETREERLRE 18 /)
A fuRZ R, AR5 DNA #iik& T 2 A& A (polyhedrin protein)d fi /2
., FHEERE, EREE 72 PME{EARRE. TABEORANTHEEORE
KERE, EREATMHITEAREQN—FLU L OFABEREXHERLEM
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BHHELT; OFZABEARESAHZAREAZRNRSINAE TS
A2 B (plaque) 45

PR RFEFIEENREBFEREZ ABERON LR, EXEER
it BamHI. Kpnl %V, UHMNEEFREIMAL AREQRERE, EHFRE
BERTLZABER, RASEEARFARNTHERE. EEME TRENL
FEARE, BInlTiiE. BRI RBEREEMAE pVL RIH pAC £5.
EBEANRIINTEASTER, pVL RABHIEMESEONERE. M pAC R7
EHFREMEED.

5 Wi R YR E T RN — K E (poxvirus) K i, REEARMA
REBRM—AFRER. FHHRSNERA+2ER, SXEER, K2 187kb,
Hepfr—4 28kb X, RFEFEFMELFX, "ILIUIR, RZUSNEEE.
fH DNA EAFAREINFEEBEA G ERET, EAEERENRELTEZH),
HTEERES THRE BERE, HRERSEWEIAVENRIFEE, FEi,
AU A CHRRGHEA. ERRERAEFRAE=EAIEMS, BEEREN
VAR, 7T LA A SRR E BB 2 A DD BAL A LA K 0 AR v e A% IR 2R A (k
HERE). HASEREEE, BIRTAA tk ZEEKIERERC. B TEERSEH
R —FEREEE, BRIOTUAMATH DNA 1EA8EHA—FMIULRMER
H, MBS EER, AR LA B TR B LA BOR A 5 R R 3 .

BRIV AREESRARENERAETEOR. ZFRNNEER, ©X
EREERZER D2 EFE e, B _mBrRamEs. BEL. Bk,
BRI REE AR EOBEITORME, F%5. X8 TR M2
AR, MERREMEZRFEYFDIRMREOS S WEES, WHARREK
ZRS ARSI S ETRE. BAEREHBANDARRERE. WIS AT
RENEARILT S REBRSHARA —EXE RN, BEAEREARRLH
FLA M A FRIETE E, Zhou Fh BRI R KIS HPVI6LI/L2, 4% VLP.
g, BEAH VLP FAEMERSRAREHEIEERE, VLP ER&ARAR
BHAEYFERYE, Emg ZA T ERNR. XBEERRAR. mEK. dEE
. AHa, BfERRSEMLH L XZERE. _

RRARES —MRARHNARERARKRERSE. BT REK R BMMKRIE
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I, EEMRENE, NREE, RESKBITIENEENREAR. HFRFEEX
ZRRERUBREABRATEE, TRABRUWTRS: ONEBRRERSE, R&EAR
BhEE ML, BMAMIERFTEINEE, THESFILLERE. ROBILEHRE,
MERILERE. HPV FZMIVERENERRIE, L1 EAAEHTER
BB RS AL AE MR BRI VLD, SEHBERFTRENTIEY: O%A
hEERBT pPolh AEEHF, FRTRERREBINEEE™Y): @#ETH#
kL. RZ SRR FREBIEE, TERT XS IRZEE bl 88 {6 F0 A 7 1 1% 1
BF, HTHEREARE: ORI AMERZER, HXRERAR
B, B, ARATRMNEE—PTRSNINEER, £, BREG~E
B, EATFLIAER; MXTHIAAMTS, WEFRLFMEAE, HYRERE
REMNE, WHEER AR, dEED. FREFSEREHEEF PV—VLP
BRERAR, B VLP B EEMKER 1000 FU L. BT LERITRSA
B RIPER IR N VLP WHEFRFERERA A ™, K
I, BN 1 EA IR K A HPV6. 11. 16VLP KB R EHFFRBEE
B RS & TR, )

5RZEMREHAERRLE, HRASEREBRBARFARSMAE, TN
F—E&AREza. B, BRAKEFASK. LLERN o @RA6, WETF
M E WO BE R SR Mk T R B B = AR e . BOR, FREER ALK,
- #iE DNA M BULRHEREMIFIE TIER AR, MFERMEEE. KIS
REFFREAFRKWEAFTRES, FEAEXEOESHAN T/, $=, @
W ERRFEARRAZ EAFNIEHF B RMIE LB,

() BHRERIE KR

BRI R — K RMMIRERREY. SHIADYERAMESRETE AL,
CRM AR SR, FHER, BEYRENENFEEZEMIRANER. 8
HEEEN IERMNA. Bk, BEE-STHRARERREIARE, HARA
B, EARMEEM, EAFEM. K4, BREASHN5I)RSEEET 7R
FHHEERRAFAN TR R XE M. EYHIHSER TRUSHTINEE
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PERXKENEERE. CHTERENEER, HFRITERTCERERGEI N E
(8% £} J8 FP 45 B T B2 £} (Saccharomyces cerevisiae, Sc), B EEE 57 A § & (Pichia
pastoris, Pp)fli(Hansenula polymorpha, Hp), FLBR & 4R B (Kluyveromyces lactis,
K1), 3Ei# %54 B £ (Schizosaccharomyces pombe, Sp), %% %% # Fl B £ (Yarrowia
lipolytica, YI)FfE> i U&7 B BE(Schwanniomyces occidentalis, So). BRI #
ZEMINFIE T EMREN. BIEEE. WE. A KAT. HOWHETF. T4
RRBEMEAY. ZEABMFN. AERR. 38RSEEFRERKGTIZHKZ
FEAEAR, ERHEARSY. B. 2. REZRAFEEERHRNER
EH. BEBREREANHTREFBLERARSTEEEN, AHEMMENE
HE, W ZNATREAGEREKTNREEAR, #MTEH5EMITR.
B RN GRIERENAZUTRRSEM: O/ME DNA FAZHMEAR DNA
BEUERCEET, HUTFRIETRE Q@O0 EEH—LERE KR RN
. HXHERNEIEREAN T, TTUNHTFHEREEE: OFKLAEHKAESR
EHRAEEEERD, SRAFRAMZHBRAEANED:; @REFEK., B
FEEE, Aed KT Dkt 4R, HERFRIFMREEH.

RGP RENEREERN T/E, FHEFEEPTFREES. CHARANEZE
W (CE#E. TRE) FRZENATENTEHORRS . KFEE Sc PRIEAIS
FREER 1981 FRMEHATFREZEY . EKMPFAAFTEHAS, AMIEXR
TH Sc ENBERCEAEAMN LR, FERIE: OBRLPHUELER
b, KMBAMREAEANRETBETRIC; ORNRENRE, EREFRN
2u KRB AR B BT TRETREAE EEHIRFRIRA, BT KER
BT Z KRB, PR ERINGHIRTE, EIRAMEERN Tk KR A7 1)
K, OQnWREHEK WEEHAEANA - KB EERARSAENA; @
REMBEAFELESHEBELRE, I NERREFDR AR, T
R TAEAR, mMEEMEAESAYREERYE, BIEEEE, ZmEl
HXEL; O4FKE, REEFHEREIREE.

5t Sc REARGU LXEARRMATNMMT, —LHRANRNESSNF Sc
TIEHARMSGE TR IE— L Wi BE 1158, REXTEAFROBTE DN LHRA
BitK, FAAb— LR E T R EREEE R LS AL B BB R RO R B R 4, P
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R EFRLYEERE Pp. Hp MRREHLE&AMES). FREFLUFERENMPEE
ME—BREMEEERE, HEH C R PENERESTENERNRE, 7]
IE#RGA R RFCHEAERR, AET NMR REREGHEFATE T K
ZFET 8] o
FAl—BNERENRARERGRE TFHRPRE, HTUREERKE. #
VA, pWdRE. BRI, BOEME. okl R e T mFE
MEFTHRETYIRETEREE LFERKOAR, FIURERAHLE
EXEE., BEBPEMNREREMES, P RTERTCH, BT ELAREAKRE
RILFIEMTTREME . INEEAEAQL HP. KI, 2% PP RERLKPH~EY
E&ET 2u FASEER Sc RERZ. WEBHT, ZRNZENE—IMHELY. K
RERAER: ORBLRTHERN ZEAME Sc RAEBRMERNAEZ T, F*
Sc RIEZRGFHANBH TEFEZRBM=ERIERN, RSB R WHTH
Hl; @2U RIFRIZFHAE Sc MEEABEN ELE; OSc KBAELLEBR =R
EKEE, MREERUBESENMBARNEFRE (SEM. MExR. &
WEMBRIE) PEKT DRI, FHEEHTRER, BEE., ELEF: Pp E
fk (FE) FEWIX 100gL, RS BEHIN; @F Sc FRED TEKXT
30KD MIAMRER BE T A —KE o EE R AN A, 53368 R, Hp 4
ANHEES TR FEEANKES ™,
MEALREZAEYARERAMNE, 2HIETEEL RANERIRERN
. MR EEDREMDI ERENTANREEARONAS. FLEA
RN EEYFDIREXER. BEAMNNTIEE R IERIERER LY
GRBARER. PHMRREES, MEBEALIBEEAAMER L. AR
MEBHBR Y. MTEAREARN, SHEBSNSGHE. HEHARMAER
RUSFAEEZMEARUEANERRER. BEARMERHLNYAERELS
g LR, EEHNEAREONREREE. BEPTREMEEAHN N
EFEREHERL. EARRBMN, WRBEKEFHIESR. £ Sc PREMNESL
PEEB N —H8KELE 40 MHERRELU L, BHEE 50—100 M2 (8. Ei,
Sc REMBERATVN TEEMNBK, RAEBRKNFREME. Wi TEREL R
REFYHRERYE. SYEMANOELEEY, EREHERNHANE, LR
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FEMER X FEEIET

~ I AERUHE . ERAEWREER Sc BFERT LU s AR/ ] B,
BEREAK. CBHETARIZE . Grinna F1 Tschopp AFF KM, 7E Pp PRIEME
EABCEERSE KA TN 8—14 M HBERRE, B TWasiamEiie
MEAMEERKE, MAEXEESEMPAFEC] 3 BHEREE, BRT o,
3 CHBARSIRO&EREERE A, FiEHTREEETHREAMHREY, 8
2, EREFEEAN, MEFHHRERRMEAOEES, EBERERKNAEEIEHE.
VBN, MRAZMELIRS.

BEARAREMINEEAERUFETRE, S THARE—FER
B, B, FEsGT RN, AT USRI, BERAGFET
A — SR ERRD AT HBMINRELATAEEURARARE. BF
MEAMTH Sc RERAEER THREAFMEEHNBEENARKR. X
i it B B E SHSMNEEA R AFENTE N YEEE, TERER
BERIPR MR, WAOHIE LMMPTREMFHEEA. BE_MBN—LFEMFE1E
IR EA RO ERAN UMM RRIE. £ E. coli P, FTiEHW, BIEEA
BRI it RN . SMEZ ) R A B FE . BT DA Bl i g 2 8
BEEEYE. WFEFBRARRBHIWTY. SNEEABE E. Coli FLUAWERE
EELFBEFEAENESHAF RS ZBN RS, BEARARZEY
YRR S WS E—N AN — R R R, ARMAREEARE
HI%4B)9> T Bip, PDI, Cyclophilins #1 Calnexin 1% %, 4 E&EHEEALT S
AR SERRMTRAET &, M. BUSEEEMIOLE, UMW
MREF=PREEROHSANREDEE. FEEAROAERBRERS D5 W
BEAE 5% UL L, HAFEET SOKD WAEAERE LEPHBBIT R
&/ A, RIS UBIREFREPHRIIREERER T MK HROEE=Y
MNEENFSEER, RETREIAROMAEAF. B TESARE S WNEA
R/, BLLSNE B & A L4l R R IE 4 R R4 T F 9 A0 40 i A 70 4
B AT, KKWARATAN WA, EEEEERIRE~RIWiksE
PERIE K . S Ao R A A R L7 SR P K SERATR AT B — 28N PRI T
fE R AEEIEE, MMAEXTEEE .

B 81 A F HPV-VLP #i#% 198 £ 3= 2 4 BRI 8 £ 70 B S SE B B £ ) . HP V6L 1
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A L1+L2 ORF ] e RS IR BE P L Dh R IE 3F B A4 VLP, {6 HPVIIL1 7ERRE
B AR PRUIARER RFRIL, XATRERE T HPVIIL] mRNA 7ER g2 HBL
Wi BT BLAEXT FEMERE ARG [ RERLIEHFF M AE S, MLL HPV6L]
FEF A% HPVIILI B2EFFHTHEMESmANERERR T, MWHE
ERCERATIER 7 LA LS, BRI AL VLP B4 A FHAR RRAL 247,
5 f TR AR B AR AR B AR R, VLP S4EERIAL 4 BARRALEE T 8P
R, REEARBFENL. &M, FHTFREARRSEWTREVLP)S
WE () ERZ MAALER. WEVLP)BSTEENR A, BB
WIEKMARZ .

5. EHZEENEERE

Zhou HEME T HHEHTHIAAMEELT HPVIeLI EAKEEMLEL, K
RAELE L RAKEREWL, FEANERRZ 4 AR AspN —ER
ZREEME, EATHRMN, MESEEANATALE VLP (1 L1 RELEESL, &
#FHEERE L1 EAMEEHFEALERENEEA Y. P

Frazer IH EL HPVEb L1 EARFMBEAMREF RS, EH LI EENEIERE
Mt AR, ZEALREHTRSEMEARQNMESLRRE, MRERR

WA EERWE. BBV (EAMPRKE, RIEKR: Sf6 BHRAM) 1 rwW (E

QRETEHE, FEAR: O-1 B LEAN) FAEMER HPVebl & IR
. WR\ARK S FREMEFE S5, BV HPV6b L1 HAH 20 LR, 1 rvv
HPV6eb L1 EHRA 10 M. KAEBBRK L1 EA BV AZEDFH 58, M rw
HRA—F, U8 6bLl RABE—AEA, RATANS FEMEHRS, K&
BEALR, BERFHEIFTE. BV LI RAEF SR LR BRI, M
VLl HERELERLBRIL. WAEBHYRZEREMRIL. E4 rVVHPV6b L1
TH. rVV HPV16 L1 FEF0 rBV HPVEb L1 A HBIFEEAL, W rVV HPV6b L1VLP
A1 rBYV HPV6b L1VLP K HIRFEEAL, UEAREEAL L1 A2 5% % VLP. rVVHPV16 L1
&7 N B H &M, W# Endo H 1 PNGase F li#% . rBV HPV6bL] REME
W%t Endo H ANBURK, HEEH 74 PNGase F {H4L, wiBH rBV VLP6b L1 BHATEE
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BHELHN g, &

BEAREHERANBIFREHARERE BRBERSAR, B85 8RRS
MIXRMTRHE TR ALHRAABTEREHRAZWEQFE, MEELT
THERBREFALE. ARREAREHARFABER W —ENERER
M. MFESHE—SHA HPV A3, BEMBRRNERE, URSRZET ARKE
BRG R BT B0

6. hESRE

— SR, FBHEREESARAE RN, BV E R RRE SR
th, ERBHENEITARZHTERESE. R EEENESE S AR AR RN,
IRBIAIR KRR T HPV FARAEEHR . REMFE TN % HPV BH P,
e Sy RN AEWRITHE HPV R PR TENETHEH. BiTRE HPV ¥
BR=MgR: F—, BECFERERCENEGNPRGUE, HRREENE
EEARERMK. TEHEL@M L1 8 L1/L2 A%k VLP. £, #3774
HAEEMEANARAERNY, BERBERAHEMAM. BREI ME2 &8 5%
BREFIFEREMEX, B EREEMR, MU AEMMRR, mEESUESE
I CEERRE” MR, E6 Ml E7 NFRE TRABIBURM 1B, JTHE

 E7 RAEMBHBRLEARZRPHRERTET E6 BE, W E7 HEEAREA

FTHEENER. 8=, BT VLP A{EAX —RMAERMNERERESE, HTe
¥ CTL /%, Fi@if VLP B2 DNA ZHWE VLP k& K E LR B33 b
R AR. Pei

BRTLL VLP AZEREM B R AN 1. . 01 #iRRM B, 4278
S ANEFE. VLP FABERAZY) LR, ERHRGFHXN HPV BEEA T
R . MiRTHEREINEANT ERRRH B, B4R AHF. ot HFiH—
S RBFERERRE, VP HPV DNA FREETE 750 5 7 7258 11 0 o 158 IR B 75 V4T
W, BRNEEBME, 5 HBV ZEHE-KEWTE, HPV KHIELIR
f— IR AR RIE SR BB TER HPV X BRI 7.
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