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Abstract

Abstract

Long-term endemicity of highly pathogenic avian influenza H5N1 viruses in
birds and sporadic human transmissions by H5N1 viruses since 2003 have raised the
concern of a potential pandemic. It has been explored actively in the development of
the H5N1 pre-pandemic vaccine and treatment. Hemagglutinin (HA) of HSN1 virus is
the key protein producing neutralizing antibody and becomes a hot target.

Given the high variation, the key work is to select an ideal virus candidate for
vaccine development. Based on phylogeneitc analysis of HA sequence, HSN1 viruses
have been divided into at least 10 genetical clades. The antibody was traditionally
used to analysis the real antigenecity of virus, however, co-circulation of multiple
antigenic variants of HSN1 virus and low immunogenecity of HSN1 viurs hamper the
timely production of standard H5N1-specific ferret antisera. Thus, it is useful to
establish a panel of H5 HA specific MADb for antigenic analysis and vaccine selection
of H5N1 virus. The result as bellows: A panel of 476 H5 HA specific MAb has been
established and characterized by HI assay to 40 H5N1 viruses representing different
genetic lineages from 1997 to 2007. A panel of 60 broadly cross-reactive MAbs have
been found due to their almost cross-reactive with all the 40 H5NT1 virus. According
to their HI reactive spectrums, 15 representive MAbs were further selected as a panel
to characterize the antigenecity of H5N1 virus. Four antigenic groups, A, B C and D,
were identified among 40 HSN1 viruses based on their cross-reactive spectra with this
panel of MADbs in neutralisation assay. Group A consists mostly of clade 2.1 viruses,
which are circulating mainly in Indonesia; Group B consists of the most genetically
diversified variants, including viruses from clade 0, 1, 4, 5, 7 and 9; Group C contains
primarily clade 2.2 Qinghai-like viruses; and Group D is composed almost
exclusively of clade 2.3.4 Fujian-like viruses. In summary, this study established a
useful panel of H5S HA MADbs and will facilitate for the recognition of emerging
antigenic variants of the HSN1 virus and help in the selection or evaluation of vaccine
strains.

Human H5N1 infections cause rapid dissemination of virus to multiple organs
and are associated with severe disease and high mortality. Difficulties of current
anti-viral drugs, such as ion channel blockers and neuraminidase inhibitors, in
treatment and high mortality rates may be attributable to failures in rapid

neutralization and control dissemination of HSN1 virus in humans after symptoms
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Abstract

emerge. Passive immunotherapy has been used increasingly in treatment of infectious
diseases. However, to achieve neutralization, therapeutic antibodies rely on their
specific binding to epitopes in the HA protein of influenza viruses. Continuous
evolution and co-circulation of multiple genetic HSN1 lineages in broad regions have,
however, generated antigenically diverse variants that pose significant challenges for
developing broadly cross protective therapeutic MAbs. Thus, the ideal therapeutical
antibody is the broadly cross-reactive HS specific MAbs. One of these MAbs, 13D4,
has been demonstrated to protect mice against lethal challenge by 4 H5N1 strains
representing the current major genetic populations, clades 1, 2.1, 2.2, and 2.3, even at
a stage of infection when H5N1 virus has disseminated beyond the pulmonary system.
Complete neutralization of virus in lung tissue of infected animals was observed 24 h
after treatment with 13D4. Compared the protection cfficacy between different
isotypes of cross-reactive MADb, it was found that both IgG2a and IgG2b are better
than IgGl, IgM, IgG3. This suggested that Fc fragment of MAb may be related to
protection. Further study also showed that efficacy of F(ab’), is less than whole
antibody but better than oseltamivir (Tamiflu) in protect HSN1 infected mice. It was
also observed that MAb 13D4 provide a good heterologous protection efficacy for
H5NI1 infected cat. Mapping of this MAb with escape mutants showed it to bind to 2
conserved, possibly critical, sites of HSN1 hemagglutinin, 152 and 182. It was also
found that their escape mutants were partially attenuated in mice. Such evidence
supports the idea that these sites may be critical to virus function. HI assay showed
these escape mutants still retain hemagglutination inhibition, albeit at a lower level
than their parental viruses. 13D4 MAD was still able to protect mice against a lethal
challenge of NI82K wvirus, although with lower efficiency. In summary, HS5
broad-reactive MAbs such as 13D4 may lie in the fact that they target conserved,
critical, and, therefore, preserved HA antigenic sites in HSN1 viruses and may have

therapeutic value in controlling infection due to current and future HSN1 variants.

Keywords: Influenza; HSN1; HA; antibody; antigenicity; theatment; epitope
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H 2003 4 LAK, EEURTE HINT 8200 B8 A AR 5 7 DCZET H3 BOM
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HRTT HSNT BRI G A — B B T R o ORI L B e 280 45 6 s 2 1 v
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HBIT HSN1 SV N Rk . SR, B T RUBOm SRR e s e, AR
HSN1 2530800 B O 2 b AN 5] 1R 4% S 0 208 B AR L AT IRDIR B [ 15,
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1.1. AR FRIBLIR
1.11. RBRRBNSESHZ

TAT PR E RARURS, R iR RO 25 51 AL 1) SR PR TE A5 G990 o RN 7 )8
IEXEEERE (Orthomyxoviridae), ViiEOHRERE, NHEET X RNA JHE. HiHEE
FedE T N B LE S P 21 A0 P o T RS B A SR AR R 25, P 1 DX ) LU B A%
FRAE 073 BRI, )W BCE VIERREE, AT BCE VEIR w14, 18],

LB REAR R A% 57 B AN A PR AR T (ADL & (B,
W (C) =AMER, EARAREERERZR (3 1-1, HbuEEZ 5]
BT BORR . AMAZ G IR EX R, B 4y BRI B T d4 KI0
HIAEAR DR R I, 58 - 2 S 7o N2 AR LU [14, 18]. AR
HFRIPUSHEEA AR (HA) FIEBiE (NA) KTREZE R, AR
WEE XAl 16 H WAIHL - H16)F 9 Fh N IER(NT - N9)[3].

R11F, 4. ARRBRENHE

Tab.1-1 Comparison of influenza A, B and C virus

£ Y Z.B gl
AR AR AR ARG o WA 5
TATHE AR AT JRERRAT HURIRAT
R B 8 8 7

BT RBOR BT AR Z, SRR am TRk — e RE. HE 1971
I PR ER AR 22 WOHR T T B 4 AR AR AR R, 1980 AR AT T BT
[19]. i A&VEHE —PRIBOR BRI PR N : “B5) (AL B, © 5 (H. &, 7D
116 FRIE (RN, B /et s/ BT S/ SR (HY ND7, e
A/Swine/lowa/15/30 (HIN1). A/Moscow/21/99(H3N2), UL 1-1.
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Fig.1-1 A schematic diagram of influenza virus
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MR B MAMBIEAS LRE, B, 28RBS S AR, AR
I (AN [R) Z A AE TR0 2 T R R 3 R — e B LB B 2 Fh
B, ARRLIR. AREFR, H—BOVERIE, RS MRENR (nEl 1-2)
FIEAAZ) N 80 - 120nm [18].

Bl1-2 SR EBn B 1

Fig.1-2 The Electron micrographs of influenza virus virions
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7 (Spike), BIKMZI10 - 14nm, B2 HHEFHEEAHAFNALA KK, HAL
NARIECGI4:1 - S0 A FERR T2 BB F@RA AR AL A 7, HARZ)70nm.
TRTFFEN IR =R R — —HA. NA. M2. FEREH AL, 7T i E
A REEAREA =2, B RIRRSUZE, TR A1 E 40 e e,
HH B R PR AR FTHAFINA ) S8 58 1 TR 5T 0UZ T8 ORISR, R4k 1 It s 2 e
MRS E - AR ERETHRE —ZABRERER (MDD, ENTREAS
JRIFOWZIE 2 18], 5HBEFZE KGR LS, RRMEEERA T, £
PP RN S et DI BB A . RO/ T B B T
W, EEHEHEEAR (RNP, ribonucleoprotein) 1. RNPHILH & /& i PUFli%
HANGIZEHOIRRNATE ), PR A EINPE AN E, A4 =FiZ2RNAZ K
B (PB1. PB2. PA) o RNPHHIRZIR 2 e g i 2 HO B A% R 10 B FE AT 4HRNA,
TEH . RGO R A )\ BL R AR E N R A AR, BB
AN, L PR AH 531 B S 1 B s R SR R IR ), BAK
AR (147,

LIPID BILAYER
of EMWELOPE

B 1-3 WA R AR

Fig.1-3 The membrane structure of influenza virus

TR BERORL FHZ 1 %6 RNAL 70% HE T 20 % AR F 5 - 8 % B /K AL &
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