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Abstract

Abstract

Discovered in 1969, enterovirus 71 has been recognized as a frequent pathogen
of hand-foot-and-mouth disease (HFMD) associated with severe neurological
sequelae in a small proportion of cases. There has been a significant increase in EV71
epidemic activity throughout the Asia-Pacific region since 1997. Recent HFMD
epidemic in mainland China have been associated with high case-fatality rates. So the
primary task nowadays is to develop antiviral agents to ameliorate the severity of
neurological disease and vaccine to control epidemics. However, effective vaccine has
not been available due to the limited knowledge about antigenicity, neutralizing
epitopes and antigenic structure of EV71. In current report, we constructed the
EV71-specific monoclonal antibody library with hybridoma technique, followed by
the establishment of anti-EV71 neutralizing mAb panel, as well as the methodology
escape mutant to localize conformational epitopes. Using escape mutants analysis and
neutralizing monoclonal antibody, we characterized the antigenic structure of EV71 as
three main conformational sites. Findings from this study provide necessary resources
and effective approaches for vaccine development, and also highlight the dominancy
of conformational-dependent epitopes in EV71.

Firstly, we selected a viral strain isolated in Jiangsu province as the immunogen
for antibody preparation, and constructed an EV71-specific monoclonal antibody
library containing 186 clones, followed by the identification of reactivites, epitopes
recognized and neutralizing potent against Jiangsu.

Secondly, we established anti-EV71 neutralizing antibody panel containing 11
clones from 5 groups according to the neutralizing potent against 18 natural isolates
of different regions and genotypes.

Thirdly, we explored the methodology of escape mutants using relate experience
applied in other enterovirus with some improvements. Taking the linear neutralizing

antibody K8G2 as an example, we indentified K8G2-related neutralizing sites



Abstract

successfully, proving that it is useful in localizing conformational epitopes of EV71.
Fourthly, we gained a library of neutralizing escape mutants using methodology
explored earlier with single neutralizing antibody, and further analyzed the mutational
representatives with neutralizing test, to elucidate the antigenic disparities between
different mutants and parental virus, as well as antigenic sites recognized by each
neutralizing antibody. The antigenicity, conformational neutralizing epitopes and main
antigenic sites of EV71 were clarified with the combinations of escape mutant
analysis, neutralizing test and molecular modeling.
Keywords: Enterovirus 71(EV71) Disease (HFMD)  Neutralizing Antibody

Conformational Neutralizing Epitope Escape Mutants Antigenic Sites
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#2517 (Abbreviations)

HFMD: Hand, foot and mouth disease, T2 13

EV: enterovirus, [%iEi &

EV71: Enterovirus71, JiEss#E 71 A

CV : Coxsackievirus, &5 5f

CA16: Coxsackievirus A16, fig% #3953 16 %4

CVB3: Coxsackievirus B3, fiis 4 3 7Y

ECHO: Echovirus: K] #

UTR: Untranslated Region, JE&wfid X

ORF: Open reading frame, JT A

AFP: Acute flaccid paralysis, iR 2% R

VLP: Virus Like Particle, 23552550k

IFN: Interferon, T-4I%

Kan: Kanamycin, <% %

Amp: Ampicillin, %' HHE %

bp: base pair, BlIE%}

kb: kilo base pair, T}

kD: kilo Daltons, -i& /K il

FBS: Fetal Bovine Serum, fifiZf i

DNA: Deoxyribonucleic Acid, Jlit 484 i 1% 1%

RNA: Ribonucleic Acid, B

TCIDsg: Tissue culture infective dose, >} 2H 24Uk L7 &
ELISPOT: enzyme linked immunospot assay, i i 532 B sk
ELISA: Enzyme-linked immunosorbent assay, I 9125 W% i Sz 46
RT-PCR: Reverse transcription polymerase chain reaction, [ %% 58 & ik 20 s
PH: hydrogen ion concentration, 455 1% 154k

2Apro: 2A proteinases, 2A & [/

3C/3CDpro: 3C/3CD proteinases, 3C/3CD 1k [ fif§
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CNS: central nervous system, XL 248
cDNA: Complementary DNA, H %t DNA

mRNA: Messenger RNA, {51 RNA

IFA: Immuno fluorescence Assay, % J% 5 525
CPE: Cytopathic effect, 3540 Jio 5528 %

RSV: Respiratory Syncytial Virus, P I 2 w25
HCV: Hepatitis C virus A C & Jif 48955 5

HAV: Hepatitis Avirus A\ A # AT 58955 55

DMSO: Dimethyl Sulfoxide, - F\FH#

FBS: Fetal Bovine Serum, JfZ-IfiL i

GAM: Goat Anti-Mouse, 111251/ R

RAM: Rabbit Anti-Mouse, #$1/ il

HRP: Horseradish Peroxidase, 33 i 424k i

IFA: Indirect immunofluorescent assay, ]34 % 3 5% ko ]
Ig: Immunoglobulin, %2 Ek 8

Kan: Kanamycin, K% 2

kD: kilo Daltons, -i& /il

mAb: Monoclonal Antibody, 5 B4

MW: Molecular Weight, 7> 1 &

PCR: Polymerase Chain Reaction, 54 i [ [
PEG: Polyethylene Glycol, 2 —FE &%)

RT-PCR: ReverseTranscription Polymerase Chain Reaction, #5558 &l 55 2 ) WV
SAS: Saturated ammonium sulfate, 1815782 5%

WB: Western Blotting, # {4 E[JiZ5 Sz

BCR: B cell receptor, B 41 {1 52 {4

WHO: World Health Organization, %t T 441 21
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Fig. 1 Phylogenic tree depicting genetic relationship between human enterovirus
A

N3 95 7 4 SRS 24 ) 23 D AR DR (1D 4346 A 2 99 735 (Poliovirus),
I = ME R, G RS HEAR AR R G R TC R PEM A, (2)
M= 779932 (Coxsackieviruses, CV), #ZHONFT £/ DR ES> 4 CA 1 CB
PR, & B 24 A IME A 6 i AL . CA fe) iz g/ BB BEALIL R
HMIAGE . CB & W WL NN Jgu ik, w5 hE S Esdg kRO LR . BeliR 58, WLs
SETRE, JLRGER /N B AR R IE S A AR BB, 22 S 2ICHE JB B 58
Bl, (3) Br[Wid (Echovirus), = BHede Nt A= /N RANEOR ,  FAR R e
W5 CB L . (4) i # (Enterovirus, EV), U EV68-71,73-102 %%, R4
1976 £F [ by oi B iy 44 22 S o SRR I, R C A B i s 75 i 44 4 = R0 5«
Poliovirus, Coxsackievirus I Echovirus, —3t4) 67 ANMLiEAL., —H#)E T i
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