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Abstract

The H5N1 avian influenza virus has widely spread in Asia, Europe and Africa,
causing a large amount of economic loss. Moreover, the virus has infected human,
resulting in lots of human died. With the spreading of the virus in birds, the
human-by-human infection may become possible if the gene recombination and
mutation occurs constantly. It is predicted that there will be more than 100 million
human dead because of little or lack of immunity against the virus if the next
pandemic breaks out by HSN1. WHO calls on each country to design the strategies
for the prevention of the virus. Our research group have found three strains of broad
neutral monoclonal antibodies, named 8H5, 8G9 and 10F7 respectively, all of which
bind to various H5N1 virus strains well. These monoclonal antibodies are helpful in
seeking the broad curative antibodies, developing the vaccine and designing the

anti-virus drug against the high mutational HSN1 influenza virus.

In this study, the structures of the three antibodies were modeled by the “canonical
structure” method, and then the models were subjected to energy minimization in cvff
force filed. A lot of verification test programs, such as energy analysis, Ramachandran
plot and Profiles-3D were employed to make sure the structures were in good

conformation.

The three antibody models were subject to docking with three HA structures
found in PDB (PDB ID: 1jsm, 2ibx and 2fk0). From the docking results, we analyzed
the binding pattern between the antibodies and the HAs. The binding pattern between
the individual antibody with the three HAs was used to search the broad neutral
epitopes which the three antibodies binding to and the interacting polypeptides
located in the antibodies which may be made use of the reference of the anti-virus

drug.

From the docking results analysis, we got the following conclusion: (1) The
common epitopes of the three HAs against Fab8H5 were comprised as followings:
(the residue in 1jsm) Asp®, Asn”?, (Glu''?, Lys'", Tle'"'"), Pro''®, Ser'®®, Tyr"”’, Tyr**,

(2) The common epitopes against FablOF7 were: Asn’, (Glu''?, Lys'”, Ile''),
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(Ser'®, Ser'?)) , Arg'®, Tyr'®, Tyr*”. (3) The epitopes against Fab8G9 located in

112 120

the region Glu '~ to Ser
Tyr’-Ser’'-Ser”? -Asn>-Leu*-Ala>-Pro’®, the polypeptide located in Fab8G9 which
was Gly”-Ieu” -Ala’’-Thr’*-Leu”-Met'-Val'®-Leu'*-Pro'"-Asp'*'-Tyr'**, and
the polypeptides located in FablOF7 which were Ala®*-Tyr*’-Thr**-Phe”

-Thr*’-Ser’'-Tyr*? and Gly”-Gly’*-Thr”’-Gly’®-Asp’’-Phe'*-His' - Tyr' - Ala'**

. (4) The polypeptide located in Fab8HS5 which was

-MetlOo‘jl-Asplm-Tyrm2 may be used as the references for the anti-virus drugs.

The results will provide the valuable information to the development of the broad
vaccine and to the design of the curative drug against HS influenza virus, and the
important reference for the research in the mechanic of wvirus infection and

neutralization.

Key words: avian influenza virus, structure prediction, HA, polypeptide design, broad

epitopes
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aa: amino acid, ZAIEMR

AGP: Agar Gel Precipitin, Zifg 4y HEAK:

Al: Avian Influenza, &5/

AIV: Avian Influenza Virus, &5 /&0%

CDR: Complementarity Determining Region, T Jit £ & f%
CH: Constant Region of Heavy Chain, FE4%{H ¢ [X

CL: Constant Region of Light Chain, %55 32 [X

CTL: Cytolytic T lymphocyte, 41051t T k.40 o

Da: Dalton, i /K iiji

ELISA: Enzyme-Linked ImmunoSorbant Assay, I 61 I Ff il w2
HA: Hemagglutinin, [fil%3%

HI: Haemagglutination Inhibition Test, il &¢I 5L 56
IFA: Indirect immunofluorescent assay, [A] Ee W R
kD: kilo Daltons, T-i& /K1

MAP: Multiple antigen peptide, 2 $1tJ7 ik

NA: Neurominidase, %24 % il

NLS: Nuclear Location Signal, #% E0i{5 5

NP: Nucleocapsid, #%5¢8H

NS: Nonstructural, JF45#) 55 [

ORF: Open Reading Frame, FFiCisidHESE

SAS: Solvent Accessible Surface, ¥ 717 KAk 3R AR
WHO: World Health Organization, %t 94220 2R

VH: Variable Region of Heavy Chain, 5% ] 45 [X

VL: Variable Region of Light Chain, %% ] 245 [X

VRNA: Virus RNA, J/&; RNA
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Fig.1-1 The structure of theinfluenza virus particle

(i H Thomas, J.K.; Noppenberger, J., Avian influenza: a review, Clinical review, 2007, 64
(2) :149-165)

BT EERL TR LI H0.8%-1.1%AIRNA,  70%-75%H&R F T, 20%-24%(1)
JE IR 5%-8% IR KA S A e MR TR BRI N, o A AR, e /b
R B RO o LA KA S P SRR (TERNAT) . B3R, T ER bk
PSR AN G SR, 0 RERL T b B DR R A OB e i e AR A . R A
VESTE YWl A 50 04 7 B R ZE R e 1, L3 R B 11 2 11 BB 2 % 11 g T Bk
IKACEWIRER 57, 2 B e E AN e 1) . HADIFIAT a5 B3 SEA 00 B e 5 i
B KRBT HA R D) FIE

1.2. BRBREHNERALEH

BB RN B 20 BO SUBERNA, 3 8N ) A BR AL R
AR B B2, LB, B RBARGE AR, LSRR A S
B sl 25 5 W T AR AE o AL JRO 5 DX 2 5 ) PO A 209 B, A3 Tl 2 e 7



RV

Bl

hufll3

TP, W XA BT AT, RIIX LT BAFAE — S JL[mRe o, BT
AHEFBUNS " i 13T BRI, 37 sl A 12 RS T AL T IR, )
AMERF— T BAEIES ' i 1 SO B VAL AT IR A — IR <7 X, HF 4 A PolyU, X—
FP A ] LAfESR BEmRNA A 77 2EPoly AP, #EIX8AN B, JBEL. 2.0 3424
FERNARABFIFER, HIRGILPB2. PBIAIPA, AN[HFFEHIX = AN BUR T
WRIT 5 22 5, G IR H A m AR o B4 KL 1.7kb, St
HA, ‘&2 & nEIE N A i g m it — N B, A pa it C &3 21053
BRI, JEREPE A S TR Y. HBSK A 1.5kb, Gl NP, BE
BAIRT LR RS . BLo K2 1.4kb, SifiINA, B AR AN m . B 7R
R, HAT1.0kb, GHEHAORF, 4l dwiddl pik AMIAIM2, Jr B8, AT
0.9kb, HALFEHAORF, 43 H4ufiINSIUHINS2PIFIAEE5 M B El . AR B & 25
FED ) e ARG W5ty 1 AE, BT BT DS 70 XS 5 AT HS N 42 A%
FRRFHI R, RERE IR et

- y CAPENDING
PR? = N X T
e
. r o
PB1 A NN WIT Toadr
A NS Eo ANA
- e
PA XN e
HA
NP
HLS/ KARYOFHERIN HLS "AETIN
MEBRANE DOMAIN L]
.
NA STALK ACTIVE SITE | ANTHGENICITY e
RNP s T
M1 L S
WS
MEMBRANE I CHANHEL CYTOPLASMIC DIMAIN .
M2 — "
AMANTADME RESISTANCE
NS1 O] I o
PABIl / CPSF MLE
NS2 [ -

Bl1-2: SR S R g

Fig.1-2 Thefunctional map of genes encode by influenza virus
(1 B E.G. Brown, Influenza virus genetics, Biomed & Pharmacother 2000, 54 : 196-209)
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