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Abstract

ABSTRACT

Infection of Human papillomavirus (HPV) is the cause of various diseases of
genital tract, including cervix cancer, which is the second most common cancer
leading to death in women. HPV’s infection has host specificity, moreover, completed
life cycle of HPV relays on differentiation of epithelial cells.Absence of applicable
cell culture systems for infectious virus and limited virus particles obtained from
patients’ tissues restrict research on HPV and development of HPV wvaccine.
Convenient and efficient infection models of HPV in vitro are necessary for
development of prophylactic vaccine and therapeutic agents of HPV. In recent years,
people use pseudovirus to imitate HPV and construct pseudovirus-based
neutralization assay for HPV, which displays a enormous applied potential in
detection of neutralizing antibodys and development of prophylactic vaccine.

Cotransfection of plasmids with condon-optimized genes is proved more
convenient and higher-yield in producing pseudovirion than other systems,which
has been constructed in our lab.To evaluate the protection providing by HPV
prophylactic vaccine to animals or human, a great deal pseudovirion and a rapid,
simple and convenient, high-throughput neutralization assay is required.To satisfy
need of development of multivalent HPV vaccine, developing pseudovirus-based
neutralization assay for other HPV types is necessary.

In construction of pseudovirus by cotransfection of plasmids, appropriately
lowering transfected mole ratio of L2 expression plasmid and reporter plasmid
enhances expression of L1, which is positive correlative to construction efficiency of
pseudovirus under certain conditions. The optimized transfected ratio may be
1:1/10:1/2 of L1, L2 expression plasmids and reporter plasmid. Modified transfected
mole ratios of plasmids. optimal DNA concentration in calcium phosphate solution
and appropriate volume of calcium phosphate solution contribute to a 10~20 times
higher efficiency in construction of HPV16. HPVI8 . HPV6 and HPVII

pseudovirion.
To satisfy the need of high-throughput assay for neutralizing antibodies,
considerring the conditions in our lab, we constructed a new neutralization assay

based on pseudovirion encapsidating B-gal expression plasmid.We utilized Elispot
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Abstract

reader to scan 96 wells cell culture plates and display automatic counting result of
cells transducted by pseudovirion every well, what remarkably enhance efficiency of
neutralization assay for HPV. The method of x-gal stainning was improved to further
enhance the efficiency. The new neutralization assay for HPV has high specificity,a
wide detection range and similar sensitivity comparing to that of EGFP pseudovirus
—based neutralization assay , moreover, it’s low-cost in reagents and easy to operate.
The neutralization efficiency of HPV16, HPV18, HPV6 and HPV11 monoclonal
antibodies generated in our lab were then evaluated by the new pseudovirus-base
neutralization assay. All these neutralizing mAbs can be used to thoroughly elucidate
the neutralizing eptitopes of HPV and evaluate the quality of HPV wvaccines.To
investigate a suitable dose of candidate VLP-mixed vaccine of HPV16/18/6/11, sixty
mice were vaccinated with serial diluted HPV16/18/6/11 VLP mix and the ED50 was
identified to be HPV16 0.017ug/mL. HPV18 0.017pug/mL. HPV6 0.025pg/mL.

HPV11 0.067pg/mL, which will guide us in the determination of an appropriate dose
of mix vaccine in clinical trial studies.

HPV58 and HPVS52 are popular high-risk HPV in China, popularity of HPV58
is second to that of HPV18, but little has been studied about the two types since
always.Construction of HPV58 and HPV52 pseudovirion help to research on HPV 58,
HPV52 and development of corresponding vaccine. Codon-optimized expression
plasmids of capsid protein and reporter plasmid are cotransfected to 293FT cells,
successfully generating high titer infectious pseudovirion of HPV58 and HPVS52
respectively. Expression of 58L1 and 52L1 in cells was detected by Western blotting.
Immunizing codon-optimized 58L1 and 52L1 expression plasmids induced
neutralizing antibody in mice which can neutralize infection of pseudovirion
respectively. We found cross neutralization phenomena exists between HPV16 and

HPV58, HPV58 and HPV52, but not between HPV52 and HPV 16.

Key words: Human Papillomavirus; Pseudovirus; Neutralization assay



Abbreviation (45 ] )

ABBREVIATION (45R&ia)

PV: Papillomavirus, |85

HPV: Human Papillomavirus, AFL KI5 55

CRPV: Cottontail Rabbit Papillomavirus, 523 kIF W 55

BPV: Bovine Papillomavirus, 23K 55

COPV: Canine Oral Papillomavirus, R 3 kI8

LCR: Long Control Region, K3 H#i|X

ORF: Open Reading Frame, JTJif([i i52HE

VLP: Virus Like Particle, Z&Ji&:H0RL

HSPG: Haparan Sulfate Proteoglycans, #ifR £ BT 2% 25 [ 28 b
NLS: Nuclear Localization Signal, #%E(i{5 5

PML: Promonocytic Leukemia Protein, =144/ (1L 25
CIN: Cervical Intraepithelial Neoplasia, & #il I % PyJRAx

E6AP : E6 associated protein, E6 A% £

pRb: Retinoblastoma Tumor Suppressor Gene, Hif il Xl

CDK: Cyclin-dependent Kinase, 4 /iy J& 155 1 3

CA: Condyloma Acuminatum, RELIZHE

DC: Dentritic Cell, 5 IR4HMy

CTL: Cytotoxic T Lymphocyte, Z&45% T k=40 iy

ISCAR: Immunostimulatory Carrier, %3 HIlJak 44

LLAMP-1: Lysosomal-associated Membrane Protein Type 1, ¥HEEAAHIC 1 RIEE H
AAV : Adeno-associated Virus, JRAHICHEE

MVA: Modified Vaccinia Virus Ankara, it 22 K755 HH 7%
SCID:  Severe Combined Immunodeficiency Mice, ™ H kA G 5 SR /) il
SFV: Semliki Forest Virus, ZEUMF) AR 5

EGFP: Enhanced Green Fluorescent Protein, 345574 45 (6,58 4
SEAP: Secreted Alkaline Phosphatase 73 WA P B 11 1 TR 1

IFN: Interferon, T %



Abbreviation (45 ] )

Kan: Kanamycin, RAPAEZR

Amp: Ampicillin, 2 FHHR

bp: base pair, HHFEXS

kb: kilo base pair, T-HEIEXS

kD: kilo Daltons, & /Kl

mAb: monoclonal antibody, 7 [ Hrik

MHC: Major Histocompatible Complex, FZHAMMAENEEY
MOI: Multiplicity of Infection, B4 %[

MW: Molecular Weight, 43 &

Ori: Origin, & HlEIHAL 5

SV40: Simian vacuolatiny virus, &% 5 40
FBS: Fetal Bovine Serum, Jf4 i

FCM: Flow Cytometry, ¥izCqlfuiX

HRP: Horseradish Peroxidase, BRI 40D
RNA: Ribonucleic Acid, %HiZIR

HLA: Human Leucocyte Antigen, A& A4l i 5t
RLU: Relative light units, AHXJ G547
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1. HPV BY4&Y=

IR EE (papillomavirus, PV) (fE FYSHEART ™, JL-FALHEHTA I FL
NPIAILE , H IL PV A8 AN FLKJR% 5 (human papillomavirus, HPV). 4%
B FL W 7 (cottontail rabbit papillomavirus, CRPV). 3@ & (bovine
papillomavirus, BPV). R EFL LI Wi #E (canine oral papillomavirus, COPV)
2, [HETH Sk E R (Papillomaviridae). AT T HPV 55 5 &g DL e
PN A DA TGS T~ 19 20 70 454K, 5 SR BE G 4 1 AR H HOR AT R 2
F 1983 A1 1984 4F e Dhh A 55 S 4123 rh 43 6t HPV L6 DRI HPV I8Pl #5 4%k, 2 )
X HPY (I FTREN T — AR RE I . 24, O BIAVEE 1K) HPV B4
100 Z Fh1,

1.1. HPV HIR TS

HPV 2 — Bl BB T, /N7 XUEERAR DNA Jpi a5, i B e i R B e i
FI L1 AR EASE A T L2 MR, AEFLBE R OKV/)S 55nm, 2 - IHARS5H

B 1. HPV16 P44 E

Fig.1: Scheme of HPV16 genomic structure
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HPV [FJFE A 212 8Kb, Hirpag LR [¥) HPV16 (RSNl g5 i 1 o, fE
KA4HIX (long control region, LCR), i idEgitdzf (E1~E7) KIJF
Ji % 52AE Copen reading frame, ORF) FIgufdiiigifymd e (L1 1 L2) [ ORF.
HPV 1) R A 1 6 S R AL R o sy BE, 40 BRI 2 fe DU Rs 3 kL Fr 41
P, Bl INBRWIEARAGAE, & —Ff ATP i LR BERES, 15 HPV Sl A1
m, B2 AR, 15 DNA A o WIREE A IR SN EHI07. B2
DL BRI TE 20A7AE (699 B8 DNA S RIS R St =4 7 T A #5 EEETh . 440
M B2 WREE R FRRT, B2 WS RN RIA, B2 IREETE IR, JE L — 2
0y SR DAL - (R R D T AR AT B A 1 0, T Bk Rt Lo 40 P o 05 2 4 DL oI A
R A, B6 R ET SR T, 4 S 40 Py BN 7 p53. pRb R,
Bl B4, ES BRI/ RERISEINIA T AR RIE, ES W LLS 1M 2
PR A2 AR A, AN A S AR R I (40 AR RS RN, A 4N g e
S AREEZEN, B4 R S A0 i I AT o) L B3 (K ThE H TEANE A

HPV At i 72 A L1 8 A FURARK ) T=7 1 A LE M, — M ies
FLT ES5AT 360 AN LT AR A R, L1 B 1 S AR R AR A ] 2 . Ak
RIS L1 v ARty L2 B A LA A e sk (virus like
particle, VLP), ZHAfaleal IR L2/ T 8Kb 31K DNA. HLgE T VLP
IR/ TEARIS 55 TR B R B> 10, AEvR W A7 AE DTT 2—3idk L BEak
FARERIRIE I &AE T, VLP S FB Al 2R i SR A, 1 U W SR AR 2 2BE pit VLP [ o
FEAE BB R Y, L2 SR T LT MR VLP b, RN R T
EEa 24 SE 2 L2 AN Hafo et L2 e LR LL
WA, i — LT 129~246 S LM 1], 53— MvT C K, 384~460
TR, WAL SO AR S AT B R C ARG I 4 A A S ARAE
BKAE X, X FPsmei K AE AT L1 SR L2 BE A 45 A7, #7 i Iss]
NS RSEIR, W L1 55 12 AROAH B A Rl B D2
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