| DESCRIPTION Anti-Influenza A Virus Monoclonal Antibody and
Immunoassay Instrument Using the Antibody Technical Field 5 The
present invention relates to an anti-influenza A virus monoclonal antibody
and immunoassay device using the samge. Background Art Influenza
periodically repeated worldwide prevalence from old times and a number
of people died of the disease in each time of the prevalence. In 1931, the
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“soluble nucleoprotein (NP) located in the virus. Influenza A virus is furt
classifiedmiwdubtypes depending on the antigenicities of two envelope
glycoproteins, hemagglutinin (HA) and neuraminidase 15 (NA). Since
1972, for prophylaxis of influenza, &8t ieiactivated by formalin after
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used for the prophylaxis, anti-influenza drugs were discovered and are

now witibbdymedmifitvesssth deape utingthgadirclude amantadine

hydrochloride effective for influenza A 20 virus, and zanamivir and
oseltamivir phosphate effective foparieMEAR and B viruses. In the
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Further, since 25 influenza A virus is more infectious than influenza B

L0yirus apwtbgudEs wayidiestelanbron, deleriditieniofthsfaivestypeopkitkbup.
I M SR S A A O AN ICTARY  diat is, types A, B and
C, depending on the antigenicity of the soluble nucleoprotein (NP) located in the
virus. - Influenza A virus is further classified into subtypes depending on the
antigenicities of two envelope glycoproteins, hemagglutinin (HA) and neuraminidase
15 (NA)

Since 1972, for prophylaxis of influcnza, a vaceine inactivated by formalin
after ether treatment has been used. In recent years, in addition to the vaccine used
for the prophylaxis, anti-influenza drugs were discovered and are now widely used.
These therapeutic drugs include amantadine hydrochloride effective for influenza A

20 virus, and zanamivir and oseltamivir phosphate effective for influenza A and B
viruses.

In the selection of such a therapeutic drug, it is important to detect an
influenza virus in the sample, to confirm that the cause of infection is the influenza
virus, and to determine whether the type of influenza virus is A or B.  Further, since

25 influenza A virus is more infectious thau influenza B virus and causes serious
symptoms, determination of the type of the infected virus is especially important for

early therapy.



2 Influenza viruses have been conventionally detected by using
anti-influenza virus antibodies. As for antibodies to influenza A virus, in
order to help the production of vaccine after determining the subtype of
the virus expected to prevail, antibodies, for determining the subtype of
the virus, which specifically recognize HA 5 or NA of the virus, are known
(see, for example, Patent Literatures land 2). The amino acid sequences
of the nuclepproteins of the SL;%t es of ipfluenza A virus have been
determi neﬁ%ﬁ%gﬂgﬁs iReXE: g‘iﬁ%’tw ftsaieiy. g agh-mfiuenza
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virus, a flow through type device is known 10 (see Patent Literature 3),
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be immabilized. With this device, the influenza virus in a sample is
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comp&Lciaagaesg,aggé@zh(tehe device is not a simple measuring device. Further,
an immunoassay device (hereinafter referred to as
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nucleoprotein of influenza virus is known (see 20 Non-patént Literature
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matrix ;hroétljé%h which liquid can be transported was developed. By virtue
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plurality of Treponema pallidum antigens (IT antigens) are bound to a
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15 the coloring of the solid phase is visually observed.  Although this device utilizes

antibodies to nucleaproteins of influenza viruses, the measurement operations arc
- complicated, so that the device is not a simple measuring device. Further, an
immunoassay device (hereinafter referred fo as “immunochromatography device™)

utilizing a monoclonal antibody to the nucleoprotein of influenza virus is known (see

20 Non-patent Literature 1).

25

On the other hand, an immunochromatography device using a belt-like matrix
through which Jiquid can be transported was developed. By virtus of this deviee, an
antibody or antigen in a sample can be measpred simply in & short time by only
spotting a sample on the prescribed area, without a special device or a skillful
measwring technique. For example, an immunochromatography device has been
developed, in which a plurality of Treporema pallidum antigens (TP antigens) ave

bound to a detection zone, and a plurality of anti-TP antibodies in a sample may be



3 detected in separate detection zones (see Patent Literature 4). This
device comprises a plurality of detection zones on which different TP
antigens are bound, respectively. With this device, different anti-TP
antibodies are detected separately in one measurement, thereby the time
of infection is determined, which is 8sed for the selection of the
therapeutic drug or the like. Patent Literature 1: Japanese Laid-open
Patent Application (Kokai) No. 6-100594 Patent Literature 2: Japanese
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Further, a device is demanded, by which distinguishment between
infdéh2a A virus and influenza B virus may be attained in one operation
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Disclosure of the Invention
Problems Which the Invention Tries to Solve

Although antibodies to nucleoprotein of influenza A virus have been
conventionally used in immunochromatography methods or the like, the known
antibodies have poor reactivity and specificity to influenza A virus, so that they are
not satisfactory for the highly sensitive immmunoassays. Further, for the selection of
the therapeutic drug for influenza, an antibody which does not react with influenza B
virus but reacts with all influenza A viruses ncluding subtypes in which HA and NA
are mutated, is demanded.

Further, a device is demanded, by which distinguishment between influenza A
virus and influenza B virus may be attained in one operation for a short time without
using a special diagnosis equipment or a measuring device.

Accordingly, an object of the embodiments of the present invention is to
provide an anti-influenza A virus antibody having a high specificity. Another cbject
of the embodiments of the present invention is to provide an immunoassay device by

which influenza A virus may be specifically



which influenza A virus may be specifically 4 detected Means for Solving
the Problems The present inventors intensively studied to succeed in
creating an anti- influenza A virus antibody corresponding to the
nucleoprotein of influenza A virus, which specifically reacts with influenza
A virus, thereby completing the pregent invention. The present inventors
also inferred that an immunoassay device maybe provided, with which
influenza A virus may be detected in a manner distinguising from
ig&g&&ga B virus, by utilizing this anti-influenza A virus antibody. In one
aspect, there is provided an anti-influenza A virus monoclonal antibody

Whigh: Breapabiateffusiergoing antigen-antibody reaction with a
nucleoprotein having a molecular weight of 55 kD to 70 kD of influenza A
virus, wheheipresaitinsemtisninisniitehasvdisidpauesaedimgripating s gitin
between ,59th and 130th aminq. acjds of the nucleoprotgin of influenza A
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aspect, there is provided an immunoassay device comprising a labeled
resgeiotz Ofie prasingrardalos eldormdbitsl dntiamitoenpeassayilidcantivddy, a
sample-spatting zone, a developer-supply zone, a develpper-absorption
T i A SR AR R ST I AP RERE AR ez,
Vitks @atibodsisiHinee tilizad: Ansamatitewhieh #NeRLAde. Provided in
said matrix, wherein at least one of said labeled anti- influenza A virus
antibody Bnshsaigeanthénfli eraadéd vinusidntifiocyzdMmallired ot eaid
detection zone is said monoclonal antibody as defined above. That is, the
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virus, wherein said reaction is with an epitope existing in the region between
59th and 130th amino acids of the nucleoprotein of influenza A virus, and
which does not substantially undergo antigen-antibody reaction with
influenza B virus, or an antigen-binding fragment thereof.

In another aspect, there is provided an immunoassay device
comprising a labeled reagent zone having a labeled mobile anti-influenza A
virus antibody, a sample-spotting zone, a developer-supply zone, a
deve.loper—absorption zone and an influenza A virus-detection zone in which
an anti-influenza A virus antibody is immobilized on a matrix, which zones
are provided in said matrix, wherein at least one of said labeled anti-
influenza A virus antibody and said anti-influenza A virus antibody

immobilized on said detection zone

is said monoclonal antibody as defined above.

That is, the embodiments of the present invenfion provide an anti-influenza A
virus monoclonal antibody which undergoes antigen-antibody reaction with a
nucleoprotein having a molecular weight of 55 kD to 70 kD of influenza A virus and

which does not substantially undergo anfigen-antibody reaction with influenza B virus,



nucleoprotein having a molecular weight of 55 kD to 70 kD of influenza A
virus and which does not substantially undergo antigen-antibody reaction
with influenza B virus, 4a or an antigen-binding fragment thereof.
Embodiments of the present invention also provide an immunoassay
device comprising a labeled reagent zone having a labeled mobile
anti-influenza A virus antibody, a sataple-spotting zone, a
developer-supply zone, developer-absorption zone and an influenza A
virus-detection zone in which an anti-influenza A virus antibody is
immobilized on a matrix, which zones are provided in the matrix, wherein
at least one of the labeled anti-influenza A virus antibody and the

aort et gz B iviy dis @andtb deyeshintobbidhdean thehd eteetionzntienisidhe
above- described monoclonal antibody according to the present invention.
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experiments in which the monoclonal antibodies according to the present
injecitiomwarbgeadyacheitvithénButige s virus but does not react with

nfluenza B virus was provided. By immumoassays using the anti-influenza A virus

monoclonal antibody according fo the embodiments of the present invention,

influenza A virus may be detected or quantified in a manner distinguishing from

influenza B virus. By the present invention, an immunoassay device using the

above-described anfi-influenza



fractioned by Western blot method. Fig. 2 shows the restriction map of the
expression plasmid (pW6A) used in Example 4. Fig. 3 shows ammo acid
numbers of fragment Al to A7 obtained by fragmentation of the A
fragment of influenza H1N1 Fig. 4 shows the CBB staining pattern and the
results of Western blot, for confirming the reactivity with FVA2-11. Fig. 5
shows the amino acid sequences (80-140) of nucleoproteins of subtypes
of influenza A virus. Fig. 6 is a schematic cross-sectional view of an
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Fig. 8 is a cross-sectional view taken along the line A-A' in Fig. 7. Best
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undergoes antigen-antibody reaction with the nucleoprotein of influenza 6
A virus, having a mdietfl@repeeightobbhkDtewi@dsD may be confirmed by
Western blot method mvolvg)fq sodium dodecyl sulfate polyacrylamlde gel
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according to the present invention 5 recognizes the nucledprotein having

FinaleatdaryWwightaltiotkhrfiod0 kD. As mentioned above, the
monoclonal antibody according to the present invention does not
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T&%etién ‘does not substantially undergo antigen-antibody reaction

Fig. 3 shows ammo acid numbers of fragment Al to A7 obtained by
fragmentation of the A fragment of influenza HIN1

Fig. 4 shows the CBB staining pattern and the results of Western blot, for
confirming the reactivity with FVA2-11.

Fig. 5 shows the amino acid sequences (80-140) of nucleoproteins of
subtypes of influenza A virus.

Fig. 6 1s a schematic cross-sectional view of an embodiment of the measuring
device according to the present invention.

Fig. 7 is a plan view showing an example of the state wherein the measwring
device according to the present invention 1s set in a cassette.

Fig. 8 is a cross-sectional view taken along the line A-A'in Fig. 7.

Best Mode for Carrying out the Invention

As described above, the monoclonal antibody according to the present
invention undergoes antigen-antibody reaction with the nucleoprotein of influenza A
virus, which nucleoprotein has a molecular weight of 55 kD to 70kD. The fact that

an antibody undergoes antigen-antibody reaction with the nucleoprotein of influenza



means that the antibody does not undergo antigen-antibody reaction at a
detectable 10 level, or even if it undergoes antigen-antibody reaction, the
degree of the reaction is apparently weaker than that of the reaction with
influenza A virus so that it is clear for those skilled in the art that the
antibody does not undergo antigen-antiléody reaction with influenza B
virus. The term "does not substantially undergo antigen- antibody reaction
with influenza B virus" herein means that the antibody does not 15
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nucleoprotein of influenza B virus, but also proteins of other element of
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between the 59th amino acid (hereinafter indicated as "59aa") and 130aa
of theresaghiasp torenriobindloiehzeink ¥ mudeclifrovaighinof 46 ikDseq0ddice of
influenza A virus is knpwn and described in, for. example, CrenBank
Accession I%mﬁ"???go Q&b RepRRn RRtReR B NS IR Te FER DS the
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comisfhewgplidleddr Sidartabpr dfeantitiodjoties toembmpctotigdremtibodly
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surface of the virus particle, an assified into various
15 substantially undergo antigen-antibody reaction not only with the nucleoprotein of

influenza B virus, but also proteins of other element of influenza B virus, Ina
preferred mode, the monoclonal antibody according to the present invention also
does not substantially react with influenza C virus.

In a preferred mode, the monoclonal antibody according to the present
20 invention reacts with an epitope existing in the region between the 59th amino acid
(hereinaficr indicated as “59aa") and 130aa of the nucleoprotein of influenza A virus.
The amino acid sequence of influenza A virus is known and described in, for
example, GenBank Accession No. I'TY238021 and the like. The amino acid
sequences of the region of 59aa-140as of the nucleoproteins of various subtypes of
25 influenza A virus are shown in Fig. 5. In a preferred mode, since the monoclonal
antibody according to the present invention underpoes antigen-antibody rcaction with

the nucleoprotein of the influenva A virus of each of the subtypes, the monoclonal



subtypes depending on the differences in the structures of H and N. The
10 monoclonal antibody according to the present invention preferably
undergoes antigen-antibody reaction with the nucleoproteins of at least
the following subtypes, and more preferably, with the nucleoproteins of all
subtypes of influenza A virus. HINI, H2l\72, H3N2, H3N8, H4N6, HSN2,
H61,12, 147M, HSN4, HIN2, H1ION7, HIIN6, H12NS, H13N6, H14NS,
H15NS and HSNI. 15 In a preferred mode, the monoclonal antibody
accorditipedrtiseoprabahtramtiontibmapismotifubdtargaihhevitgagommon
antigen-antibody reaction with the pathogens of other infectious diseases
of whiEH I M 0 AR HE AR o o (36108 S blop e
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does not substantially undergo antigen-antibo action

exampteh adepiepcusnitjies tisycRaxsadkinvirusdiypasséiensad Bl to
B6), herpes simplex virus 1, echovirus (types 3, 4, 7, 22 and 30),
Bnterovirus RpRrefayed mafsdiamore GiHikody prearding ) R Breents

(SubOiRURRG R ENREBIIRRAA, WIR(ReSE I RuTachalianip coll

Klebsiella pneumo eudomonas aeruginosa, Serratla marcescens,
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corynebacteria, Corynebacterium diphtheriae, Candida albicans,

StrepistsEenlppdepeticsriscodsbevsusparBiowps Bel@sied irdoRrious
Streptogoccus pneumoniae, Kemophjlus influenzae, Listeri
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with papain or pepsin, antibody fragments having binding ability with the

correspagrdingihotigention otith themabl émoreantoianidatedht o flagmenibtypes,
(referred to as "antigen-binding fragment” in the 5 present description) are
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in the same manner as the monoclo ty acco & present
invenHOIN6, 14 28, Mt Bios [ IrR ACHRE SN PEESIENt invention.

15 In a preferred mode, the monoclonal antibody according to the present

invention does not substantially undergo antigen-antibody reaction with the
pathogens of other infectious diseases of which symptoms are at least partly similar
to those of influenza.  Thus, the preferred monoclonal antibody according to the

present invention does not substantially undergo antigen-antibody reaction with, for

20 example, adenovirus (types I to 7), Coxsackie virus (types A16 and B1 to B6),

25

herpes simplex virus 1, echovirus (types 3, 4, 7, 22 and 30), enterovirus {type 71),
mumps virus, poliovirus (types 1 to 3), RS virus (subgroups A and B), parainfluenza
virus (types 1 1o 3), Escherichia coli, Klebsiella pneumoniae, Pseudomonas
acruginosa, Serratia marcescens, Stqahyfococcus epidermidis, myxomycete,
Staphylococeus aureus, covynebacteria, Corynebacterium diphtheriae, Candida
albicans, Streptococcus pyogenes, Streptococeus sp. (Groups B, C, G and F), |

Streptococcus pneumoniae, Hemophilus influenzae, Listeria monocylogenes,



The monoclonal antibody according to the present invention may be
prepared 10 by the conventional hybridoma method using the
nucleoprotein of influenza A virus as the immunogen. As the
nucleoprotein of influenza A virus used as the immunogen, any of the
virus culture medium, influenza HA vacchne, HA antigen for HI and
recombinant antigen may be employed as long as the nucleoprotein exists
abundantly and it can serve as an immunogen. To inhibit the actions of
highlyMisdinmmunpgenie:tdd Gidmidiconthineeds ahedatginpkeamoniae.
nucleoprotein purified by ultracentrifugation (see, for example, J.

Biochem.; 15951%H k1900, Yo deymparnamigrivedarheansiant i
; |, : 180:107-116. 1
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containing the above-described nucleoprotein of influenza A virus, and
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intraperitoneally or intravenously administered to an animal such as
mousav§RAos diy mreseiikirait seopcatf 2het pr&antiskeimtenyals, together with

Freund's c lete adjuyant, Then antibody-producing cells originated
from 9 sp|3‘$§*8?fm FRb K ERITHRE i R R I B S ARpared
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polyethylene glycol in accordance with the conve
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virus or the like. The selection of hybridomas which produce an antibody
that rE¥BEMees dpeoiibe aws rEs statinveinfiezoiH vasinerhbifariingn for
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abundantly and it can scrve as an immunogen.  To inhibit the actions of highly
15 immunogenic HA and NA contained in the antigen, the nucleoprotein purified by
ultracentrifugation (see, for example, J. Biochem.; 102:1241-1249,1987) or an
antigen after treatment with a protease (see, for example, J. Immunol. Methods;
180:107-116, 1995) may be employed.
The monoclonal antibody may be.i:)mciuced by the hybridoma obtained by
20 immunizing an animal with an antigen containing the above-described nucleoprotein
of influenza A virus, and fusing a monocdlonal antibody-producing cell of the animal
with a tumor cell,
The above-described hybridoma may be obtained by the following method:
That is, the nucleoprotein of influenza A virus obtained as described above, which is
25 to be used as the antigen, is intraperitoneally or intravenously administered to an

animal such as mouse dividedly in several times at 2- to 3-week intervals, fogother

with Freund's complete adjuvant. Then antibody-producing cells originated from



and/or HT medium may be selected as hybridomas by limiting dilution
method. 10 Then the hybridomas producing the monoclonal antibody
which specifically recognizes the nucleoprotein of influenza A virus may
be selected by EIA or the like in which the culture medium of the
hybridoma is reacted with highly purified® nucleoprotein of influenza A
virus immobilized on an assay plate, and then further reacted with
anti-mouse immunoglobulin (Jg) or the like. 15 In Examples described
belowspopiuialieniat preferedih anas enal antbedies AEFAIngdpthe
present invention were obtained, and three of them were named
hybridByalaaaR Behybridoma FVA2-6 and hybridoma FVA2-1 1,
respectively, se hybridomas have been deposited with international
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Tsukuba, Ibaraki, Japan, as international deposition in accordance wit
fhe Buslnp8sidireaty.of thatlils. hybridoma FVA2-3 has been deposited
under identification reference of "FVA2-3" under accession No. FERM

BP-10066 (Ht&ctetonawoydnmes whish prodyic enamtibony Juy rcoppigevthe

from domestic:d iti der accession No. FERM P-19437).
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of "FYARG! UMHENQERASHORNG coli; RVLBR WAL dnieip therasiuduly
18, 2003; converted, on July 14, 2004, from domestic deposition under

acce$8er N& medinoyrmylisssistadiag Injiiddons dyliniing diGomasthetn

deposited under.identification reference of "FVA2-1 I" under accession
%o, Iih[ﬂl{#%ﬁ;'f @8&%4%“8%%&%8%&?%&9‘&@*%3’%@&@@% July

14, 2004 frRmn el RIERSHCERRP HIOR ANUSE AC GRS O RN Sy RM orthecljléeil

P-19439). Each of the above-described hybridomas may be'recovere
culturirghink (Betoyliridamdivim afithe Hiteiiondi el b edtinighly pulifises, and
the monoclonal antibody may be recovered from the culture supernatant.

Alter RGP RO BV insdnawbiizag deardssvrdre: gyd then further
admipisier ridoma. to an. ani of ..species from which the
a %%]r{l%%%%ugqm&?oé Obwﬁr@%stﬁre%?ﬁ% e:Ei)nd by

hybridom to accumulate ascli

15 In Examples described Beiow, a plurality of preferred monocional antibodies
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according to the present invention were obtained, and three of them were named
hybridoma FVA2-3, hybridoma FVA2-6 and hybridoma FVA2-11, respectively. .
These hybridomas have been deposited with International Patent Organism
Depositary, National Institute of Advanced Industrial Science and Technology, AIST
Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan, as international
deposition in accordance with the Budapest Treaty. That is, hybridoma FVA2-3 has
been deposited under identification reference of *FVA2-3" under accession No.
FERM BP-10066 (dete of deposit: July 18, 2003; converted, on July 14, 2004, from
domestié deposition under accession No. FERM P-19437); hybridoraa FVA2-6 hag
been deposited under identification reference of "FVA2-6" under accession No.
FERM BP-10067 (date of depasit: July 18, 2003; converted, on July 14, 2004, from
~domestic deposition under accession No. FERM P-19438); and hybridoma FVA2-11



recovering the monoclonal antibody from the aseites. 10 For recovering
the monoclonal antibody, usual purification methods may be employed.
Examples of the purification methods include gel permeation
chromatography, ion-exchange chromatography, affinity chromatography
using protein A, and the like. It was colfirmed that the monoclonal
antibodies prepared by the above 15 described method reacted with
nucleoprotein of influenza A virus, and reacted with various subtypes of

influehaebée ifeisTidtaydadttediodtivbR siose stana isae dablacaHRIoN.
of influenza A virus from human, horse, duck, turkey, seal, chicken, gull,

mallafe RMcBFid 0068 (Grteiodsraie Ruly bn 3 Wi reonsredo dd ihe idc B884p from
using clonal. antibadies accordin nt invention. On the
other?%}r%gt,? %ég ssg%nrgré;a&rl\?ﬁ%?\?ﬁt ?}%}E%nﬁ'@?dgégz%isms, for example,

adenovirus M%Sthﬂw&vemmaﬁﬂé&ﬁ\fﬂ%ﬁb@l&@@%& tRIBEe the

herpes simplex virus 1, cchovirus (types 3, 4, 7, 22 and 30), enterovirus
Qtype byidemmins wirdismpativeiysigerie sele@iymSand thertsubdron patiody
and B&h gerainfluen virus (types 1 to 3t)a’ Escherichija coli, Klebsjeila
pneumd‘gllaé?cﬁ‘é%ﬁgg ﬁg t@’fﬁ@?ﬁﬁ%, eratieilidedbe mengeonal
Staphylaeagesy QPQ@J&&Q%M{E{XHS&hﬁW%ﬁgg%MJF%e

corynebacteria, Corynehacterium diphtheria€, Candi bicans,

Stre pipeisdispydidtbshy Bidepiodabedsspet@niupssBeOhéran did)by
Streptococcus pneumoniae, Hemophidus Il influenzae, Listeria

mondtSREGREEE RRRsIoR AntibeAL iRt e as¥tamydia trachomatis and
hlaniydi ' k ' b
10Chlanly 'am?mﬁb{%%g\’%go%&%& 51‘2?[1??&'3; %gug?rﬁctl c%’{v)%%ae%m sgx\re{z% ¢

The monoclonal antibddy according 1o the Present invention may séd
for Scinpoysdoassaypltebiine getgeiosn arasantiisationgbiniiienza A
virus. The immunoassays per se are well-known and any of the

well-RiFeRpasmiun desewhengsajrdrestagpiby sffifihadtisreiagsiphingsike
: knowrg @g&@ﬁﬁggamording to the reaction type, known

imm&hoas ‘sandwich immunoassays, competition
|t was confirmed that the monoclonal antibodies prepared by the ahove-

15 described method reacted with nucleoprotein of influenza A virus, and reacted with
various subtypes of influenza A virus.  They reacted with 38 stock strains (see Table
3 below) of influenza A virus from huwan, horse, duck, turkey, seal, chicken, gull,
mallard and the fike, and the stock strains were able to be detected by using
monoclonal antibodies according to the present invention.  On the other hand, cross-

20 reactivities with the microorganisms, for example, adenovirus (types 1 to 7),
Coxsackie virus (types A16 and B1 to B6), herpes simplex virus 1, cchovirus (types 3,
4,7, 22 and 30), enterovirus (type 71), mumpé virus, poliovirus {types 1 t0 3), RS
virus (subgroups A and B), pareinfluenza virus (types 1 to 3), Escherichia coli,
Klebsiellu preumoniae, Pseudomonas aeruginosa, Serratia marcescens,

25 Staphylococcus epidermidis, rayxomycete, Staphylococcus aureus, corynebacteria,
Corynebacterium diphtheriae, Candida albicans, Streptococeus pyogenes,

| Streptococeus sp. (Groups B, C, G and F), Streptococcus pneumoniae, Hemophilus
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immunoassays, agglutination immunoassays, Western blot and the like.
Classifying 10 the known immunoassays according to the label employed,
known immunoassays include fluorescence immunoassays, enzyme
immunoassays, radio immunoassays, biotin immunoassays and the like.
Any of these immunoassays maybe employegl1 Further, diagnosis maybe
j . ] j iningy. | where a _la d antibody is
%@?ﬁ%%ﬂ%ﬁﬁ%@ég %’ﬁi %%?Efggg}%gﬁnggngﬁg )e |ﬁ%§ngﬁ}? 15 antibody
areiprsitdksBd R aradnyrstarmine IMRroher kadthody nsestibe wmployed. It
sdpauyn that by decomposing an antibody with papain or pepsin, an
antibody fragment such as Fab fragment or F(ab")2 fragment having the
bindinm%%%t%%@ﬁ@%@%hﬁ@@ﬁe@%mlﬂ%@%&ﬁ weddited
iﬁ%ﬁ_ﬂﬂﬁﬁ%@}%@dﬁ@fq@!@%&%ﬁ'd?&h%tiﬁﬁﬁséﬂbﬁgg%i%ﬁ%iﬁﬂhﬂﬁfPfﬁieetq- The
antigen-binding fragments of the antibody o e present invention may
LIOT BB THETEQIG THa @%@mﬁﬁ%%miwwrw@gww may

evaniioredT hesat in)nunbnisgals pehsaraitielskioweoiaiiadde and so it
IS Not necessary to explain these,immunpassays in the present .
o SR Ko RS e RS D st prngtiion
antiboeysefshegindsetid ventiomsays Mz deantipe a:b ithd g fraCimsififing

is.immobilized on a solid ph s a first antibody. The first
B L RS S MO Sy
invdudedhicantinahanneastesdywithzarse comimatibosyadisichmeactssayith the
‘ i U > ) .
R SR e R S R S
Brthssdiiaspontimexie dblineghademunnigorietnimy | dbedsy wersecond
RRHBOEY W, ASRZHRG: MAIRSSEAL SHPSBRERs %ﬂ \aghydaHiRsiance,
ibody

biotin or the like, measurement of the second antibody bound to the solid

agfibedy ey P knenineldspned dsurrig e ssthrieaddveerdArvshedt

iﬁl@@d{ﬂfﬂ%ﬂi&%&&ﬂﬁ%@%fﬁ{@o%ﬁmﬁa@ﬁ?@ﬂﬁ%@ﬁ@fi‘ﬂé@%ﬂ?ch
ontaining.a known concentratign e nucleoprotein , and the .
%%ﬁ%éﬁ%}a BRI B SHEREE e Hadbpstipgehility with the

corresponding antigen (such a fragment is called "anti gehmbinding fragment" in the

present specification) is obtained. The antigen-binding fragments of the antibody of

the present invention may also be used in the same manner as the antibody of the

present invention.
These immunoassays per se are well-known in the art, and so it is not
necessary to explain these immunoassays in the present specification.  Briefly, in

sandwich immunoassays, for example, the antibody of the present invention or an

antigen-binding fragment thereof is immobilized on a solid phase as a first antibody.

The first antibody is then reacted with a sample, and after washing the solid phase,
the resultant is then reacted with a second antibody which reacts with the

nucleoprotein of influenza A virus of



in the standard samples and the measured amounts of the label is plotted
to prepare a calibration curve. The nucleoprotein in a test sample may be
guantified by applying the measured amount to the calibration curve. It
should be noted that the above-mentioned first antibody and the
above-mentioned second antibody maybe exchanged. In agglutination
immunoassays, the antibody accordihg to the present invention or an
antigen-binding fragment thereof is immobilized on particles such as latex
tharticies nanddhbypatigctesbedyoastéch withca gahijdeh f shiddpddsiyythe
@&%ﬁ%{ EH‘?”%Q&J % %Q%%Eaﬂa%easT heeasau?é".’eﬂ“?&i,‘}éﬁge@]&%%%ﬂreme“t 'S
conducted tor a puratll y of standard Samples each containing a known
gohoéntraliencof the, fiuclieeprotebaaanrdrthencelatiohship: fgbne endthe
concentrations of the nucleoprotein in the standard samples and the
%%é%%ﬂ%&ﬁ%%&?ﬁm%O@dﬁfb%séyté%?s.5%%@ LA GPST B T 0B e
rnugleopioied iba. teshsaraplehayig geieirsinedibyampivngthe
measured absorbance to the calibration curve. The present invention also

Pt spriiAameEs SA5) ARV R cussvE iRt d monoclonal
ARIBERYACGRITIRGAEHY BSEREIUE BARE MBI INfIMRBER EViIrUS

may be detected simply in a manner distinguishing from influenza B virus.

e anderdoassly Ve sewaiapililves donesshe rrepirg a
iabpiediomalile apflsinfluenzad virys.aniboina SRMRIGSRACSING zone, a

developer-supply zone, a developer-absorption zone and an influenza A
aplisndéreswenzdne in which 13 an anti-influenza A virus antibody is

AmeRlzed. A agmatie, e AReR AL RIMMIBAIN e el wherein
at least one of the labeled anti-influenza A virus antlbodryl/ and the
anttisdfludrikasPovirusaimtibd shpdndmoiitidedorbthedietestiordizone is the

Janecionalantbody according ip the present yvention, The sample
otted 5 on the sanple-Spotting zone Undergoes antigen-antivody
raaetiomiith thedab dledof is immobilized on particles such as latex particles,
and the particles are reacted with a sample, followed by measurement of the
absorbance. The above-mentioned measurement is conducted for a plurality of
standard samples each containing a known concentration of the nucleoprotein, and
the relationship between the concentrations of the nucleoprotein in the standard
samples and the measured absorbance is plotied to prepare a calibration curve.  The
nucleoprotein in a test sample may be determined by applying the measured
absorbance to the
calibration curve.

The present invention also provides an immunoassay device using the
above-described monoclonal antibody according to the present invention, by which
influenza A virus may be detected simply in 2 manner distinguishing from influenza
B virus.

The immunpoassay device comprises a labeled reagent zone having a labeled

mobile anti-influenza A virus antibody, a sample-spotting zone, a developer-supply

zone, a developer-absorption zone and an influenza A virus-detection zone in which



antibody contained in the labeled reagent zone, thereby a labeled
antigen-antibody complex is formed. This antigen-antibody complex is
flown by the developer supplied from the developer-supply zone to reach
the influenza A virus-detection zone. Here, the anti-influenza A virus
antibody immobilized on the matrix andiée 10 labeled antigen-antibody
complex undergo antigen-antibody reaction so that the labeled
antigen-antibody complex is immobilized on the matrix. Whether the

antigeTR AMBYRG R M yisss arabanis smmebilizsd ore muftisnzBiok zones are
virus- j iS.| ed.by whether the label gxists or not.
The alielLem S Vhatd G M NP RERECHS RS itaia Ruile

absorbetibiuiy thd the vatDRERRS A PHENZIRRly IRANSISaMR S RALHA, 200
and the labeled reagent zone may be the same zone (in this case, the

samplis & Spelanshenibodnereardisatithe pose)t iventomrn nihssamplaygpotted

i ing to th inventian, at | f the Japeled
SR D e e b R R
zone igfibeainannaienal daTHRos apeR AL 1R:105, RIS6A5 MNsRloRLEApe

of the antibodies may also be a 20 polyclonal antibody. Since a plurality of
nucle&pppleirisaiest| e Shif snfigrarantibady rompder iv Soaiybp $eobiedoeor

ttached ther, infl AVi be detected even if the _
abeicPANERR) AT MY FoT B e BRSPS e

deteckigR, Zqng.ate e Same R anaslonal 3Rl aam DS Canst S of he

immunoassay device according to the present 25 invention will now be

1@escriisttdepeatelyibMytsbrples lnake ik entipattixoiibide innveneaksaye

devic cording to t_hefg'lresent 14 invention is made of a

watonREIEs ASGE e o SPRIRE I IEHRb Uiz thesRie dVBShsaiary
acﬂorén@&ﬂm&%iﬁédg% 1m-ﬁ$%%ﬁ%%§o@%§ﬂ¢gdnn%‘ﬂ%e!' OB o
llulo

derivatives thereot such as ce se an nltroce_uFose, and tilter papers

madesnfogiinddii exsvilane ok CoRIAINIAOIES file EvalGRIYARRS ARG
porous materials. 5 Although the size of the matrix is not restricted, those

in th@ﬁp}ﬂ%.«i‘p\@rgmon zone is absorbed by the developer-abserption zone.

15 The sample-spotting zone and the labeled reagent zone may be the same zone (in this
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vase, the sample is spotted on the labeled reagent zonc).  In the immunoassay device
‘according to the present inventior, at least one of the labeled antibody and the
antibody immobilized on the influenza A virus-detection zone is the monoclonal
antibody according to the present invention. One of the antibodies may also be a
polyclonal antibody.  Since a plurality of nucleoprotein molecules of influenza A
virus are ustally associated or attached each other, influcnza A virus may be detected
even if the labeled antibody and the antibody immobilized on the influenza A, virus-
detection zone are the same monoclonal antibody,
The constituents of the immunoassay device according to the present

invention will now be described separately.
Matrix

The belt-like matrix in the immunoassay device according to the prcseﬁt



width of about 3 mm to 10 mm, and a length of about 30 mm to 100 mm
are preferred because they have good ease of handling. To prevent
non-specific adsorption of the proteins originated from the sample to the
matrix during the measurement, a part or the entire matrix may be
blocked with an animal serum 10 proteint$uch as bovine serum albumin
(BSA), casein, sucrose or the like. Detection Zone In the detection zone,
an influenza A virus-detection section at which the anti- influenza A virus
antiboiydstien is osidizeth ovattrebsaptivenayetis providedqAd least wnepofked
the anéi)—iinﬂuﬁ_]éza A virus antibod¥ immobilized on this detection section

and 1 Rt SrrATRRIE ARG e A Ey crssrisdRc bR AR g s

- anti-in&&@&%mﬁve@méam&%%@ﬁapgg%% AcEAdINg %%&*Iﬁté%rg\a}r%%made of

invention, and both of them are pre the anti-influenza A
monoglessditant ilody aaemiting sxdhfiters sesmtbiawe 21O porbiEmaterials.
anti-influenza A virus antibody on the detection section is preferably

Arrande et st dtmbrestipiadpbase Mok famtefisardiretiion
20 of wﬁtﬁ%%gﬁig%%'%% R RO ML

measurement w igh sensitivity. As the anti-influenza A vines
polyclpeédraatbady: eprlyeivid asibagudmay be.apvaprsiabegalected
from the commercially and easily available polyclonal antibodies. The

anti-irfifsRrasen Alharreirinperginateh &du e tanplotdtis tatia boves 1hs
descrj antibody, and the monoclgonal antibodjes may be used
indivig%a ycg}%g %gﬁﬁfn%ﬁgﬁﬁﬁétgﬁﬂﬁfﬁfgfﬁﬁz W%Wﬁlo%?%y be

109G apideader A0bbvanERasIREMAYRRR FakkF(@R1g:b AR ke which is

an antigen-binding fragment of 15 these antibodies. The anti-influenza A
virus BatséZentobilized on the detection section may be physically
adsorbed djrectly on the detection zone in the matrix, or may be fixed by

chemical bohHSLRFFIR 200 EhATORRER A B Hsscary orreckinm ahwhich she Anti-

virus B ARHROA IR REB IR AVRIY: R AR SAr e A0S SRR
may be contained
one of the anti-influenza A virus antibody immobilized on this detection section and

15 the labeled anti-influenza A virus antibody deseribed below is the antisinfluenza A

vitus roonoclonal antibody according to the present invention, and both of them are
 preferably the anti-influenza A virus monoclonal antibody according to the present
invention, The anti-influenza A virus antibody on the detection section is

preferably arranged on the matrix, in the form of a line perpendicular to the direction

20 of the flow of the liquid (longitudinal direction of the matrix) for the measurement

25

with high sensitivity. As the anti-influenza A virus polyclonal antibody, 2
polyclonal antibody may be appropriately selected from the commercially and casily
available polyclonal antibodies.

The anti-influenza A virus antibody in the detection zone is the above-
described antibody, and the monoclonal antibodies may be used individually or in
combination. The anti-influenza A virus antibody may be IgG antibody or IgM

antibody, or may be Fab, F(ab'); or the like which is an antigen-binding fragment of



“polych

in the matrix. Examples of the insoluble carrier include the particles
obtained by insolubilizing a mixture of gelatin, g urn arabic and sodium
hexametaphosphate (Japanese Patent Publication No. 63-29223),
polystyrene latex particles, glass fibers and the like. The anti-influenza A
virus monoclonal antibody may be bourd to the 10 insoluble carrier by the
above-described chemical bond or by physical adsorption. In the
detection zone, an influenza B virus-detection section by an anti- influenza
B virubeanuibddisnay be provided in addition to the influenza A virus-
detection segtion hy the anti-influenza A virus antibody. This influenza B

h z \ ar Z
virus- detec ﬁ%éﬁ?ﬁ%‘ﬂ%ﬁﬁh@@d‘ﬁ?‘@hﬁ@%@%gﬁ?wn SEotion may
downgiraseafthednidienea: IS5, ' lon.in the dikechi
of the flow of tr{(ta dngéé%per, a}sgldc?#\é %ﬁ%‘%ﬁ%’g@%&‘%’%%@ﬁ%& g&%@e
influebizehdnidelisatbtedtioneettidhoihe Altiminfasnta Budifmantbodys
immobiljégd on the influenza B virus-detection section may be a

WEHRPEIY e MalBmariRlasaaier ardita sy mantsismiaacen
the matgix hy,.cherical ical. adsqrption as in the, case, of
the anfi 20 influenza A \%%r%g tgétl ody. iogarpncén 3)?’18&?1 5 %ﬁ/@ I % pre e%’ed
to prénddetiizinfumbaarEojusidatoetamis eatigimAddiionindhate
influenza A virus-detection section in order to simultaneously measure

the infrrees Datort fublisationilerBa2820th poipriaesas e patialsw etisnEbare
located; downstream of. the enzyme-labeled reagent. zane, 2
ﬁ'l%vtﬂgﬂ A an{:.—l%ﬁacnzél A virug mon?cio ag gntétg?gy Jﬁ%’(r%ca‘?ﬁugf! R éhe

sample-spotting zone and developer-supply z

1 0deveiRpRIbIbSAEPEPIE MR ihenelr actintPhdhe ey mlihe iasighiathe

is
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matrix. The detection sections may be arranged on the matrix, in the form
of a plurality ¢ Hpleetios zerechndnileivh Balimedetsottthseftiab byt Minm to
5 mmﬂfyvhip lines are clé:)sely arranged. In the case of a matrix having a
widtfh o.fl%% %T%ﬁ?flﬁ? ydﬂ?@@ﬁd}ﬁ“‘g By iedition b iuenss A pbieng
the anilsacyaad eriaetesalli AN AMAHRRL 2 B3 B b0 Ol

respectively, and drying the matrix. 5 Labeled Réagent Zone
detection scction may be atranged at either upstream or downstream of the influenza

A virus-detection section in the direction of the flow of the developer, as long as it is
arranged in the vicinity of the influenza A virus-detection section.  The anti-
inﬂucnza B virns antibody immobilized on the influenza B virus-detcction seetion
may be-a polyclonal antibody-or a monoclonal antibody, and may be immobilized on
the matrix by chemical bond or by physical adsorption as in the case of the anti-
influenza A virus antibody.

‘As mentioned above, it is preferred to provide an influenza B virus-detection
section in addition to the influenza A virus-detection section in order to
simultaneously measure the influenza A virus and influenza B virus, These
detection sections are located downstream of the enzyme-labeled reagent zone,
sample-spotting zone and developer-supply zone, and upstream of the developer-
absorption zone, in the direction of the flow of the liquid in the matrix. The

detection sections may be arranged on the matrix, in the form ofa plurality of lines



The labeled reagent zone may be formed by spotting a labeled
anti-influenza A virus antibody movably in the zone provided on the
matrix. This zone maybe formed upstream of the detection zone in the
direction of the flow of the developer from the developer-supply zone.
This zone may be formed by spotting thé@nzyme 10 labeled reagent on
the matrix, or by laminating a water-absorptive pad containing the
enzyme-labeled reagent, or incorporating the enzyme-labeled reagent in a
part oretiok ofwtiteh lngiagrofitieohayis ovhish totimaieheantastedhapad.
As the water- absarptive pad, the pad used for the sample-spotting zone
hereinfEB8 Hede tssashidy %ﬂ!s%d?@hiqgﬁlﬁa@ﬁé Hinethaidetention

A A L R B

detection zone is the anti-I nz Irus monoc

accorditogii0. the preseptiyenten, arkioih «f thesy are preferably the

anti-influenza A virus monoclonal antibody according to the present
hventiéieladReresals@adl anti-influenza. A virus antibody, fragments

hereof loyed as in th f 2Q the above-described
oy o 0 et a0 e e e b Spena ot S Sy
may be arepaiasdpuindinhine zanibeduith helabs! BRBes.ef the

label include enzymes, colloidal metal particles, colored latex particles,
luminéaedupsivsmet 8s, ditrotioszent suthstdirctisnarithe fieviketha ddveoper

enzyme, variqus enzymes used in enzyme immunoassays (EIA) 25 may
be er&%&’%‘a. ¥ lgﬁ?b'Fé‘BP(ﬁf R enTbin EMCRRI SRR b A rmleeye-

18/ ERHHSR . i
e SRR R R e

and tleezitke-like|ciheatattebainchiberainii-ihdlcepzr-Abdsd s ady pnay: e
bound by the known methods using covalent bond or non-covalent bond.

Exanffids GEipRob e mein i dniinmid nisstalrdde Adbomis-
periog%&;lmg maleimi thod ridyl disulfide method and,
methods sir% vé’rtl%e S clr%esqs%?ﬁ%nsg a 1%@%%%°%r%%%§%&£escnb3d may

"PROERERE. NUCLEIC ACID AND ENZYME", Extra Edition, vol.31,

15 At least one of the labeled anti-influenza A virus antibody and the antibody
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immobilized on the detection zone is the anti-influsnza A virus monoclonal antibody
according to the present invention, and both of them are preferably the anti-influenza
A virus-monoclonal antibody according to the present invention.  As the labeled
anti-influenza A virus antibody, fragments thereof may be employed as in the case of
the above-described antibody in the detection zone. |
The labeled anti-influcnza A virus antibody may be prepated by binding the

antibody with the label. Examples of the label include cnzymes, colloidal metal
particles, colored latex particles, laminescent substances, fluorescent substances and
the fike. As the enzyme, various enzytnes used in enzyme immunoassays (EIA)
may be employed. Examples of the enzyme include alkaline phosphatase,
peroxidase, -D-galactosidase and the like. Examples of the colloidal metal

particles include colloidal gold particles, colloidal selenium particles and the like.



pp.37-45 (1985)). In the methods using a cross-linking agent, for example,

" N- succinimidyl-4-malcimide butyric acid (GMBS),

N-succinimidyl-6-tnaleimide hexanoie acid,
N-succininridyl-4-(N-maleimidomethyl)cyfclohexane-l-carboxylic acid or
the like may be used. In the methods us ﬂg covalent bond, the functional
groups 10 existing in the antibody maybe used. Alternatively, the labeled
anti-influenza A virus antibody may be prepared by the above-described

binding metH&@ &b fophbe aritinguanrartibnapeibedy suyheamehidhgiokpown

i | hyd | the like. | nethod
I A T S e D
15 In eages Word® MadnlieneaBninsdsdsienash s mulangorshiowith

the detqction_ of the influenza A virus as mentioned above, a labeled
anti-infishdimifdeae todibubipdthetidetbgothieuabrede tindagantadse, for

e et gy i s b e g et
zone pan2s coBsyNed MOneehNg IhatkY-2 ARt thewaleLabsarive

pad, or may be contained in both of the matrix andthe water-absorptive
pad. sveimiggdurenattioidfludmraddEidRs) dihsectifiitedd - MaldRiare
simuﬂggae[?usly_glxsured, since large amounts of the labeled reagents
are 99 Sty SSGRBHRY Yr renslaimararuhipy iR aaditirgedic acid
INCOrpRE¥ -lay I indivi ly ar in combination in
RPERL D e AT B%q&fﬁ&?ﬁ%%é@)%%ﬁ?wn&t J Eug%%tg? e%ooups

both of the matrix and the 25 pa ough the amount'o

1Ganti-isfistny & Ayvinubeitibody and. tha Habeteedp ait-intkienzs Bvigsa A

antibody may be appropriately selected depending on the expected

amounitis prtibadsmay bempred by ibeshnstecsenbaidindipemehedader g to 18

59 , ight. When j ting the labeled anti-inl A
s R R e S L P O .
enzymeraielesy eAtetke O Ne dB e MAY 2 RpHSdVagR R Wit Bysical

stabilizer, solubilization-adjusting agent or the like. 5 Sample-spotting
Zoneadsorption or the like may be used. '

15 ' In cases where the influenza B virus is detected simultaneously with the
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detection of the influenza A virus as mentioned above, a labeled anti-influenza B
virus antibody is added to the labeled reagent zone to prepare the device. The
labeled anti-influenza A virus antibody and the labeled anti-influenza B virus
antibody contained in the labeled reagent zonc may be contained in one of the matrix
and the water-absorptive pad, or may be contained in both of the matrix and the
wafer-absorptive pad.  In cases where the influenza A virus and the influenza B
virus are simultaneously measured, since large amounts of the labeled reagents are
used, it is advantageous for measurement with high sensifivity to incorporatc the
enzyme-labeled reagents individually or in combination in both of the matrix and the
pad. Although the amount of the labeled anti-influenza A virus antibody and the
Iabeled anti-inflnenza B virus antibody may be appropriately selected depending on

the expected amount of the test substance in the sample, it is usually about 0.01 pg to



The sample-spotting zone may be formed in the matrix at a site
downstream of the developer-supply zone and upstream of the detection
zone in the direction of the flow of the developer, without incorporating a
reagent or the like. The sample- spottinqazone may also be formed at t) a
prescribed site downstream of the 10 developer-supply zone and
upstream of the enzyme labeled-reagent zone in the direction of the flow

of the developer, ?2# a prescribed site downstream of the labeled reagent
zone rﬁ?ﬂ]‘b&% 5 Wiiehete PSR IeRTROHR AR thirlabeieh ati thd itoe df dires

devel [ j ite o, the labeled reagent zone, In the

e b eSS G S 2

reagentigemeoitshiprprebe gdica RgeiibewRiamBhBer RENBIRAK GRMRIIRG

the enzyme labe] for carrying out the assay efficiently as mentioned

above S thelfévice comprising the pad, since a large amount of

§amp§£llgig_$%ez I%otted, a minor component in the sample maybe
ata hig

measure etection sensitivity, The material constituting the

water-absorlisspge igoasleetad HABRGMARIRSMRICH ScRcendsnrb

the 20 labeled reagent and the influenza virus. Examples of the materials
includ¥ 16 dsuielopstrtapiiczong sed apgyrhet the detattivalzomadnahe diesitar of

h Iyvi Icohol , - fabri lul
B o B B8 e Ao AR 0 i) LB P
comhipationzAheyaldhe RizRAhigkasssAensin a&%&ﬁ%ﬂ‘sﬂa@ the pad
gitu

are not restricted, it is preferred to use a pad having lon inal 25 and

10ateraleeteptrssaipdbeut ndmpsteedd ofithe anghs: thicldesseftabeinQil nun
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to 4 mm for carrying out the assay efficiently. Developer-supply Zone 19
The AVEHRSF BRI SO TRESioRe REFE AP BRABRNRS hedehnled
the lqpgitydi Qi[ﬁ%ﬁ' By | aper is.supplied, The as:
mayqt%égtﬂfﬂitge%Ié by i mers(i?l)']g t %té%ﬁ}]og ?r%g[éuégggvﬁé o%%% 8&1]}%@&&6%%%

vessébialeptiaon Gy spitficiibed st Raeh HelSENEIeRSRDSARHORERBE A
liquid bath containing the developer may 5 be attached to the

develBieh e smplsnetingiepm és ey indlesaztastsbilog torgertinepa it is
preferred 1o add the water-absorptive pad containing the enzyme label for carrying
out the assay efficiently as mentioned above.  With the device comprising the pad,
since a large arnount of sample fluid may be spotted, a minor component in the
sample may be measured at 2 high detection sensitivity, The materiél constituting
the watcr-absorptive pad is selected from the materials which scarcely adsorb the
labeled reagent and the influenza virus. Examples of the materials include pOrous
materials made of synthetic or natural macromolecular compounds such as polyvinyl
alcohol (PVA), non-woven fabric, cellulose and the like, and these Iﬁ;cxterials may be
employed individually or in combination.  Although the size, thickness, density and
the like of the pad arc not restricted, it is preferred to use a pad having longitudinal
and lateral lengths of about 3 v to 10 rum, and a thickness of about 0.5 am to 4
mum for carrying out the assay efficiently.
Devcloper-supply Zone



cover of the liquid bath thereby bringing the developer into contact with
the matrix. The developer may appropriately contain a surfactant,
buffering agent, stabilizer, antibacterial agent or the like. In cases where
an enzyme is used as the label, the substrate may be added to the
developer in addition to the substrate re]a?gent zone 10 hereinbelow
described. Examples of the buffer solution containing a buffer agent
include acetate buffer, borate buffer, Tris-HC1 buffer, diethanolamine

buffer and thEe frelon-tericiasolsdhampp promdet andeve ik pedxristhe
be mqunted.to.stably and cantinugusly supply the developer to the matrix.
As thg%%%gfgge%%%fnatﬁ I?é]rm pglﬁg r Yﬁ}éag b%BPlb‘*gam’B}% PRy sk Sprted
cellulogendReivaE e Tk Bﬁ@ﬁ@@lﬂg& chreRYGIOP AL AP EPIR AR AONGGES

developer-absorption zone is provided in the matrix at the end other than
the eitRireach/iifevelopipabesmtistrtied daviglopeatsupphidontddqehyidenky
This zone is provided for absorhing the developer supplied to the matrix
D0 as TR A3 A ISP e BB 29 e BT ar APy S

So as 1o
be preyielad @y ﬁdﬁimtmé}%%%%ﬁﬁ%i&m%c%g&%%%ﬁ%? WRRYEE Rlatriv.
maybe arranged on the matrix to accelerate thé development. As the
waterTabdomine maxtaradpfitelypapels havingaat igHanniepcho it cr,
capacity, made of natural macromolceular compounds, synthetic

macrBTHUIEETRAPESahRp iiiis-ar tHeamcrepp AEar intskasthajebd te
o St ARIRALe S YRR AR ORIOR S B RAe ke

absorptive material in the aving a volume wiich can
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produced by laminating the absorptive material on or below the matrix. 20

Subshetderiewe hFonkomichrites WrietChhudinyintisdaaideimtfe dubibe
contaiped in the labeled reagent zone, the substrate may be ¢ontajned i
the (ie%élo&g]ggﬂgsfl ?ﬁ‘go |5ﬁsé15&zi’bz§§8’, ao‘?egeé%%uﬁgén%% M@ ﬂﬁ"gly B‘éw
Provigipeif U Sapiiie der:pisdnibngl heideValoRe PR ¥AC gl he

substrate reagent zone may preferably be formed in the above-
paper made of, for example, cellulose or cellulose derivative may be employed.

15 Developer-absorption Zone
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The developer-absorption zone is provided in the matrix at the end other than
the epd at which the above-described developer-supply zone is provided. This zone
is provided for absorbing thé developer supplied to the matrix so as to fluently carry
out the assay.  The developer-absorption zone may be provided by elongating the
matrix, A water-absorptive material may be aranged on the matrix to accelerate the
development.  As the water-absorptive material, filter papers having a high water
holding capacity, made of natural macromolecular compounds, synthetic
macromolecular compounds and the like, sponge or the like may be employed.
Although the developer-absorption zone is made of an absorptive material in the

form of a pad having a volume which can absorb the whole developer, z compact

immunoassay device may be produced by laminating the absorptive material on or

below the matrix.
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described developer pad formed on the developer-supply zone by
incorporating the substrate in the developer pad. As the substrate,
various coloring substrate, fluorescent substrates, luminescent substrates
and the like described below may be used depending on the 10 enzyme
in the labeled reagent. (a) Coloring Sub&rates For Peroxidase:
2,2-a2ino-bis(3-ethylbenzothiazolin-6-sulfonate) (ABTS),
3,3',5,5'-tetramethylbenzidine (TMB) and diaminobenzidine (DAB), in
coﬁqhiﬁ%%igﬁ&wmdrogen peroxide 15 For Alkaline Phosphatase:

5-bromo I -3- ndol a P luprescent Substrates
For Alkailﬁ[qe Phosphatas u‘é%u] ttgegbf# g?)%%ﬁ%%%ﬁ’f?%
(3@9&!&@@8@&53@@%1&1% debetiferyd rpnilongbinsigsittestdddlGhola)
Lummesc 5’% es 20.For Alkaline Pq]oscph%tase:

3- -spn}(’)a(fama an‘%l- © TRAEEH e ity of the developer-

phospliRaiytoXTheeRYth ZAliaxetanxd sREHBNy R HAMRREY.5RE O

-D- galact05|dase 3-(2' splroadamantan) -4- methoxy -4-(3"-(3-D-

gat=eils A &mned sndhsdstslor e ety inoarosiingte luminol
ar@ug&@mm@&@mmnanon with hydrogen 25 peroxide. In cases
where the substrate reagent zone containing the substrate is provided, the

substrateAt&sgetaiprenewydeing §rbtrfor fivotkiognbpbiyineg.an aqueous
SO0 2 SHEHEANE 1S, [PEN.SY ARe o0 e develoner pad,

and drying the solution. If desired, a S|gna i creasmgpageﬁt sta eblllzer
soﬁmmzam@n-ldw}g@tmgeagent or the like may be added. The site of the
@strat%rea eglt zor%e is not restricted as long as it is within the
eloper pa Emounted on the end of the matrix. The amount of the

substrat@s Rediséo the devglopaioanibetaveloparpaddanheselected
de%[}ggng on the assa

{ . 3,3,9,5 -teirameth))r(benzxdme (TMB) and diaminobenzidine (DAB), in

combination with hydrogen peroxide;

For Alkaline Phosphatase: 5-bromo-4-chloro-3-indolyl phosphate (BC]P)
6] Fluorescent Subsirates |

For Alkaline Phosphatase: 4-methylumbelliferyl phosphate (4AMUP)

For ﬁ-D—galactosidése: 4-methylumbelliferyl-  -D-galactoside (4MUG)
© Luminescent Substrates

For Alkaline Phosphatase; 3{(2"-spiroadamantan)-4-methoxy-4-{3"-

phosphoryloxy)phenyl-1,2-dioxetane-2 sodium salt (AMPPD)

For § -D-galactosidase: 3+(2-spiroadamantan)-4-methoxy-4-(3"-p-D-
galactopyranosyl)phenyl-1, 2-dioxetane (AMGPD)

For Peroxidase: luminol and isoluminol, in combination with hydrogen
peroxide.

In cases where the substrate reagent zone containing the substrate is provided, the substrate

reagent zone may usually be formed by applying an aqueous-solution of the
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conditions, and may usually be about 5 g to 500 jig per device.
Arrangement of Zones A preferred embodiment of the immunoassay
device according to the present invention is schematically shown in Figs.
6 to 8. In Fig. 6, reference numeral 2 10 denotes a matrix, reference
numeral 4 denotes a labeled reagent zone, reference numeral 8 denotes a
sample-spotting zone, reference ndrheral 3 denotes a developer-supply
zone, reference numeral 5 denotes a developer-absorption zone,
reference numeral 6a denotes an influenza A virus-detection zone,

FEPSTaR Rt feral Yige bty dopsmaterd dydn e Saltighg Yekstsfice
RidmEnQsenotes susanmpleithitl e Rhedinentdhacampieapetting

zone 8 and the labeled reagent zone 4 are the same. Reference numeral

BRSHERBLEYS SRSHHTIEASR BOUR B StEEHEH 2 e apdtisaitbia e Asesiapepad

denates.adevalonesaeRlirmelignzang @prdirefgrence numeral 11 denotes
a developer bath (see Example 6 below). Method for Using Immunoassay

Brsoicie o dpyitnmeritdeiclassen Beyivesdesiot dinepdngive braswant
veRiAN RTINS naR TSI YBrPN SAAPIES (way be assayed. The

assay may be carried out by first supplying a sample to the
sarmgkmepotifagezone of the immunoassay device, and then supplying the

developt R e RaIoneL AR NGISRY ARYElonng ihe SATRIC 1D he
matrix. As a diluent of the sample, a buifer containing’a surfactant may be
usediaa5s ftrendevdlppervmoissin the nealix hy-tapillanynaetian to reach
he developer-absorption zone. B ve%l%:)er-abso ption zone, the

t
enotes a matrlx, re Eﬂ’_?ﬂce NHe %,FZE\)N dﬁ?ghegla Elgeﬁ!ﬁ ﬂt r%al‘teo Eg‘ 68%% ection zon e,

components In the samp et o

iheenzytaetaheiagcepgen and tiedike Rdeale absathatyvandthpply

devel%pment is completed. After a prescribed time (usually 10 minutes to
£

SR CHESS et EhSH 2 ORE PEBEE 4R6 thETAIEStHh 6o the

deleetionsretian Ry the-inflvenza, ANits AR SANRIGSS MeRsH B ent
thereby measuring the influenza A virus. The detection may be carried

BRIV IE[FEs SHeERI AtEPPE? ByAtelhg & Easuring device such as
SRINIMSIehe IR RRPAIRBRIRTS and the labeled reagent zone 4 are the same.

Reference numeral 6a denotes an influenza B virus-detection zone, reference numeral 10
denotes a developer-confirmation zone and reference numeral 11 denotes a developer bath
{see Example 6 below).

Method for Using Immunoassay Device

With the immunoassay device according to the present invention, influenza A

virus in various samples may be assayed. The assay may be carried out by first supplying a
sample {o the sample-spotting zone of the immunoassay device, and then supplying the
developer to the developer pad, thereby developing the sample in the matrix, As a diluent
of the sample, a buffer containing a surfactant may be used.

The developer moves in the matrix by capillary action to reach the developer-absorption
zone. By the developer-absorption zone, the components in the sample, which were not

bound to the detection zone, the enzyme-labeled reagent and the like



photon counter, photosensitive film or the like, depending on the
substrate, or the substrate and the enzyme used. For the measurement,
the method in which the coloring of the detection zone is visually
observed, for example, is simple. By thig,, method, by using a color chart
corresponding to the concentration of thé'influenza A 10 virus, a
semiquantitative assay may be attained. Quantification may also be
attained by dlgltlzm%1 the coloring of the detection zone by a colorimeter or

the ik FPROTprm RS oAtHdongial nmrelsiade &é%%ﬁ@é‘@%bﬁédr@fo@ﬁ&ﬁﬂy
takings fhe; Rrefer ﬁ%qﬁ%g%%ﬁgg?e% 5%1 poaR %Qﬁi"?ené’}%cor%'

the present inventio |gs as an example sam e

spottetttenithe-sasmpietrriatling-4 3 20ne i8 dandibr Hevalorey iRtbs,
developer bath 11 is supplied to the developer- supply zone 3 The

develBPaTANABS nflwezhifns ﬁh?éi%mfé@ﬁon&sh@wmb@/qv@mt@@l open

tion. Th bstrat th
onen A R R e SR e e

develgRfén SmiheratiaERand Ahe Samme. LEpata e baRaled: the

antibody in the labeled 20 reagent zone 4, so that a labeled
antlgéhbm@ﬂkﬂWWEXWﬂarrﬁedﬂthWhmedeﬂelmp%ndeam there,

the Iab led a antibody complex moves jn the matrix 2 while
react P S SriEhnaar BB P eSS e g s

antibggyhe@Hp lﬁ?ﬁ%%%ﬂﬁ%ﬂﬁ?d&@ééﬁ@ WS HRGEAR 2 Gt aza A

reacts with the anti-influenza A virus anti ody immobilized on the

llinflueviza,A somigusletiattiomagne:? beGatathel.e Hyubificriivmnmdy iedon tied
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influenza A virus-detection zone 6a. In oases where influenza A virus is

contaih Szt siprineafibridosetion 208 R AsRloreaisan hieen the

nfoenza AR S LR T TR Seopi RS AGAT R 52

cannpiefinae igEhod G 0f i iRosinh Haael devideor Bnp el iR FeRilize~@tion
the influenza A virus- detection zone 6a, so that coloring does not occur.

Ther&hora iwﬁ'@ﬁwéﬂqﬁeﬂ%ﬁmm@pé@ntdi samnihfdn spotted nu tho samenlespobiag

known b ed o her the in Iue aA ys-detection, zo ais

LS o or B A0 T S BEGEI BB SN TR A L PR e devlepe:
supply zone 3. T‘he developer moves in the matrix 2 in the direction shown by the
Iateral open arrow by capillary action.  The substrate contained in the substrate
reagent zonﬁ 7 is dissolved in the developer and moves together with the dcvéioper.
On the other hand, the sample 9 reacts with the labeled antibody in the labeled
reagent zone 4, so that a labeled antipen-antibody complex is formed. When the
developer reaches here, the labeled antigen-antibody complex moves in the matrix 2
while reacting with the substrate in the developer. When (he labeled antigen-
antibody complex reaches the influenza A virus-detection zone 64, it reacts with the
anti-influenza A virus antibody immobilized on the influenza A virus-detection zone
6a, thereby being immobilized on the influenza A virus-detection zone 6a.  In cases
where influenza A virus is contained in the sample, color is generated by the reaction

between the label enzyme and the substrate. On the other hand, in cases where



enzyme which makes color by reaction with a reagent in the developer is
immobilzed. Therefore, if the developer-confirmation zone 10 is colored, it
indicates that the developer has reached there. Alternatively, an antibody
to the enzyme label may be immobilizeg on the developer-confirmation
zone 10. With this device, the labeled 1 3reagent which reached the
developer-confirmation zone 10 is trapped by this antibody, and the
trapped label and the substrate in the developer react so as to make color

when RS04 OHEs ivaptisapiaine Eirdhssraaplsetbiabater amiinde cannot undergo

phosphatase atiRady.is | ilize ?‘E‘E incorporating.a labeled -
anti-influé’%za B v??l/j)rs gri?%‘llbcl){g)(/&?ﬁstﬁ%g a ne%%tltfzreé{é)éle%? izl%]hl%nﬁ?%r‘i‘nongy
providisgedoninihecdaz goBhaibatod iy dote elos-aane tirdhe. AteEiPt Ofample
influenza B virus may also be carried out simultaneously, so that whether

the infERABRIRARTS A Yipeos pE egpberlnpvn dandrwintdrithe infimgle A

ssay, ration. The matrix may be lamipated and fixed gn a support
L R R B R RS A R ST
madecyinp ia5iie PEEBElR b QiANG A-DARCAMAININGINE HevslonsE.

at the developer-supply zone, and covering the matrix with a case having
throudherites Hithhdesitloparsnfipuaticirmgte this etiowd; itedaribsdzohes, a

e A T B AR e AT
invengigno iz A Riciclissiet Ham-BHMAR. FMRERRsIkE, glgggééd

thought to contain 25 influenza virus. Examples of the sample 1n

1Gextrasteeoitviuh flercied teliasiopasedsivabiomasat 46 piraippdd aritgeal

swab and the like. The present invention will now be described in more
detaiPBPOy 206 816 tropmed dabeleand e pibsirala dntiedesiorcramate risaple
invention | inai les. Examples E le

Prepat AT e A OReE SRl ANy PRI

vaccingitpdpituentbbiitedK B Shbietobitify M @ifeled anti-influenza B virus
antibody in the labeled reagent zone 4, and by providing an influenza B virus-

15 dstection zone 6b, the detection of influenza B virus may also be carried out
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simultaneously, so that whether the influenza virus is A type or B type may be
* determined by a singlc assay operation.

The matrix may be laminated and fixed lon a support made of a plastic, metal,
paper or the like. By fixing the matrix in a case made of a plastic or the like,
providing & bath containing the developer at the developer-supply zone, aud covering

the matrix with a case having through holes at the sites corresponding to the above-
described zones, a device having a good ease of handling may be constituted. The
sampie to be assayed by the immunoassay device according to the present invention
is a sample collected from human, animal or the like, which is thoughbt to contain
influenza virus, Examples of the sample include extracts of body fluids such as
nasal swab, nasal aspirate, pharyngeal swab and the like.

The prescnt invention will now be described in more detail by way of



Caiedonia/20/99(H1NI)(1VR-116) strain,
AlPanama/2007/99(H3N2)NIB-41) strain) containing the influenza
nucleoprotein antigen was used as the immunogen. After completely
mixing the immunogen with an equal amount of Freund's complete
adjuvant (produced by IATRON), the in#hunogen was administered to a
Balb/c 10 mouse 4 times at 2-week intervals. Three days before the cell
fusion, the immunogen was injected to the abdominal cavity of the
mous8¢frdahBxqussashenpba)buate preioinecsedsiéRaUiliteeiethe
fused using PEG. HAT selection medium was used as the culture
mediMﬁut 2 weeks later, the culture supernatant was collected and
subjegggquggsscreening. In the primary screening, Enzyme Linked 15
Immunosorbent Assay (ELISA) was employed, which used a solid phase
on wHiglmjilienPeepifavmosiaeicamiainiagivike Madiislgopmetes antigen
and influenza A virus recombinant nucleoprotein antigens (r-NP/H1N1

“originated foTHeRAEY vesaRsBrdios] 09 I AKEISIHEN Adisated from

i e T, S AT
carbapaignngiee.iphid-8 nadeb e YA A AR HRINANLOHGIRRBERLEINA fter

antigen was diluted to a concentration of 1 gg/ml with the same buffer.
The rEspdeiElabEg fredmpimtetswithre adekd driouie (Felind$ conmieroplate

modul roduced by, N in an amount of 100 pl/well, and the
micr(l)%i &5%%@%%%%%{{@@%%;&%@ mvﬁ\%sm APASRIRE After

1025 WaRhing gachveluwithRRE CoRRiIRing Ok Jess AQisademark)

(PBS-Tween), 300 pl of 1% bovine serum albumin (BSA) in PBS was
addetthamdotite wacigpitebtowesibdonibates vty 4Ctiomonigndhisr etayse spleen
carrying out blocking. After removing the 25 blocking solution, 100 Al of

cultuf& S apLmmstame el Edbdbwens YeiggRRG- mbk ik eclerienanedien to
o A0k Bt ISR AR VB AR Wdrptant o

PBS-Tween, 100 Id of enzyme-labeled and-mouse Igs antibody (produced

by DAKeR2OEQHigd el ectosific). O ik pHasp atechid enBithé Binked

containing 0.2% 5 BSA, 0.2% Emulgen 985, 1% sucrose, 1% KCI

15 (medmwmiresabariibiyiBbIBatwes wnployed, which used a solid phase on which

influenza HA vaccine containing influenza nucleoprotein antigen and influsnza A
virus recombinant nucleoprotein antigens (r-NP/HIN1 originated from A/New
Caledonia/20/99), r-NP/H3N2 originated from A/Kitakyushu/]159/93;
DDBI/GenBank database) were immobilized. More particularly, the influcnza HA

20 vaccine was 300-fold diluted with 0.1 M carbonate buffer, pH9.6, and the type A

25

recombinant nucleoprotein antigen was diluted to a concentration of 1 pg/ml with the
same buffer. The respective obtained solutions were added to the wells-of a
microplate module (produced by NUNC) in an amount of 100 pl/well, and the
microplate was incubated at 4°C overnight o immobilize the antigens. After
washing cach well with PBS containing 0.1% Twcen 20 (trademark) (PBS-Tween),
300 pl of 1% bovine serum albumin (BSA) in PBS was added and the microplate

was incubated at 4°C overnight, thereby carrying out blocking.  Afier removing the



each well, and the mixture was allowed to react at 37C for | hour. After the
reaction, each well was sufficiently washed with PBS-Tween, and 100 | of
2,2'- azino-bis(3-ethylbenzothiazolin-6-sulfonate) (ABTS) was added to
each well. After allowing each reaction mixture to react at room
temperature for 30 minutes,100 gl of 1074 stop solution was added to each
well, and the coloring level was measured at a primary wavelength of 415
am and a secondary wavelength of 490 nm. The culture supernatants

judgebleckips spiniéowdp8 plifjedte sorsoetmians sddedamihthdrnyEltiHg Anixture
using influenza, B recomg' t nucleoprotein (B/Yamanashi ]

/16615 HIPTE B E e AT Al RS Ry e RS sepel wit
(hybrAOAAS 00213 BUAHSRAE AR AR B R G Bary) each

of which produces an antibody that reacts with influe Vvirus
nucle ByveEBiR0aNiole ditundl! ditk .06 Mehosphathbistits sz Beontaigiap 1ein
%ntig ere finally obtained, These h}/bridomas have been deposited

ith IR AGOHERBETR AP Ol gaHET D LHdSdunder Fsipul pavaddsh &
subclags @EalLet s Menodna ARtle ﬁi{%% %@;ﬂ@ ad "o these 320

hybridomas was IgOl. The reactivities o ybridomas are shown in
Tabledctibnlziel Rébeibstifkiokly oacklo Ral PBIDMHRE, ARITRNI of 2,2
MonocbnalAntibody r-NP/HINT r-NP/HSN2 Vaccine r-NP/B FVA2-3 +++
++ 258BVNHBeyhezgthipolin-G-pulfgnty) AR TSY ez aded foeach el 3 After

0-01%51:&11 [angg.Qvel %@xt%é?#nﬁ%% % %%%?é%’été%%%f r?,fclsgr?é) CIOnAL 100 ul of

Antibodies Th Western Blotting eactiv &5

10antibgeigssuienenceniimerthisdl ete R dRENGHE RN araspRinant

antigen, influenza HA vaccine (containing nucleoprotein antigen), and a
viruspEBRIt orivetensthof Hé samsle sasemladiswelwisd gt 5@ M. Tris-HCI
(pH8.0) co%ainint%rg.OOI M EDTA,1 %SDS, 5% 2ME (2-
¢ cultire supernatants judged as postlive were subjécted to secondary
screening by ELISA using influenza B recombinant nucleoprotein (B/Y: amanashi
/1166/98(r-NP/B)DDBJ/GenBank database), and 3 hybridoma strains (hybridoma
15 FVA2-3, hybridoma FVA2-6 and hybridoma FVA2-11) each of which produces an
antibody that reacts with influenza A virus nucleoprotein antigen and does not react
with influenza B nucleoprotein antigen were finally obtained.  These hybridomas
have been deposited with International Patent Organism Depositary as described
above. The subclass of all of the monoclonal antibodies obtained from these 3

20 hybridomas was IgGl. The reactivities of the hybridbmas are shown in Table 1.

Table 1  Reativities of Menoclenal Antibodies

Antigen
Monoclonal Antibody  r~NP/HINT r~NP/HIN? Vacaine r-NP/B
FVAZ-3 AR Ny 2.206 0.018
FVA2-6 At 4 2183 0,017
FVAZ~11 dedte ot 2.923 0018

++, range over



mercaptoethanol),10% glycerol and 0.005% BPB (Bromophenol Blue),
and each of the obtained solutions was heated to 100C, followed by
subjecting the resultant to electrophoresis. Sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS- PAGE) was carried out
by a conventional method using c-PAGE#, gel concentration 10 10%
(produced by ATTO). After the electrophoresis, the bands were
transferred to a PVDF membrane (produced by ATTO), and blocking was
perforieeiith BloBkativiti¢podomed maDAMBHRROM Western Blotting
PHARMACEUTICAL) at 4C overnight. After removing the blockin
solution and éefa%‘git% fh%’?ﬁ%?%‘ﬁ%@%ﬂ*ﬁ@@ﬁ%&@ﬁ}%‘&ﬁ%sm
monoser AR ksAlLkAR:Adlsled n @ caRcenliaton. ol Af,go/ml was
15 added, and the resultant was allowed to react at room temperature for
45 minutboprattierstiffigienty wiashiigifie nEoARREWNL RS JEREd AN
gnzyrr{ge-é%beled anti- mouse 1gG antibody é roduced by CAPPEL)

000-fot ittt AP ® rratitainerd00id HESRIGISY, BAH @re

resutgaasARYeddn IR SLIAATISIARAIE [or 43, utes, Afler

sufficiently’'washing the m rane wit een, the mem

was efipobathtd sahuitrayhlBe:(aiasuoe s GERAKIIOEHIN: IR PiTkIBSo
using ECL Western Blotting Detection System (produced by AMERSHAM
BIOSEfERehesyito Sedivet degrerksuifisroelmenlemido adieloamopterssis (SDS-

FVA2 FVAZ2-1.1 gave bands at a site, of about 55 kD to 70 kD to all
PR g |
of the ant? v st ot sag?gvseﬁ%?/gﬁli’ﬁ%agﬁsﬁg EiA e gs! concentration

10Meastoweaheidvitigendyy BHdsinbaingdonasional.Aatinemdyidseition

of each of the 3 types of purified monoclonal antibodies in 0.1 M
phospRate e branei(p®diraxdiby AT E6H cant bididing fas gt fated svish & ito

the wells of 27 ICre madule (produced by NUNC) in an amount of
100 G PR R A AT LA R sk A Beaialgn e

iIMmaRilig&ith ' / £aCkHh, it
co ntainingr(l)é.] %ﬂ%ﬁgg %%%demarg%%%ﬁﬁgﬁﬁ%%%ﬁgf of & 6
bovirrdenenoddbsirnitib@HlitioR Buiesiad destdhenain oangl ifye bras

blocking was carried out at 4C overnight. Influenza A virus solution

15gissddessliand the resultant was allowed to react at room temperature for 45 minutes.
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After sufficiently washing the membrane with PBS-Tween, an cnzyme-labeled anti-

- mouse IgG antibody (produced by CAPPEL) 4000-fold diluted with the medium for
reaction was added, and-the resultant was allowed to react at room temperature for 45
minutes. A fer sufficiently kwashing the membranc with PBS-Tween, the membrane
was exposed to an X-ray ﬁl_m {produced by KODAK) for 1 to 15 minutes using ECL
Western Blotting Detection System (produced by AMERSHAM BIOSCIENCES) to
defect signals,

Motoclonal antibodies FVA2-3, FVA2-6 and FVA2.11 gave bands at 4 site
of about 55 kD to 70 kD to ali‘of the antigens. The results are shown in Fig. 1.
Example3  Measurement of Antigen by ELISA Using Monoclonal Antibody

A solution of each of the 3 types of purified monoclonal antibodies in 0.1 M
phosphate buffer, pH7.5, having a concentration of 2 pg/ml was added to the wells of



the medium for reaction was added to the wells in an amount of 100 gl per
well, and the resultant was allowed to react at 37C for 1 hour. After
sufficiently washing each well with PBS-Tween, each of the monoclonal
antibodies labeled with alkaline phosphatase dissolved in the medium for
reaction was added to the wells in an 1&&mount of 100 Ml/well, and the
resultant was allowed to react at 37C for 1 hour. After the reaction, each
well was sufficiently washed with PBS-Tween, and 1 00 pl of
4-nitraphsplghosphk@EtidEPy WaRNa) de toneastuiiel. Afiervdhetid that
room tempgqg’%ture‘for 30 minytes, stop solution was added to the wells in

an anfBUFPGFLBES BEAR Sie corBmig R mrmehilisndhe amibody o Hhneash
avel fhdrePEdRS88 t J e

xh\ére?'r?%%%oloring Ie@glﬁwas not é@%ﬁ%@ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁ

blank aué 88Jud géiaborisitvemaiishitie (BRCTilityDEatxpse Saadinie mas

of the final dilution factor at which the samlﬁgz was last judged as positive.
Al of BRFgremb i ot the osmisl dniecipdsvimmehitenshinrbed in
antibqgies.showe ' ighey reactivity than the mercial

available anti- inflg%%%%a\%%édrgn%%%% (‘)ﬁg Ahtbaares. qfﬁlceblar]g‘lsﬂfffsfv gréand

showihirchalble: Ra2@lobakle REEFYORY easwing Antigerelpaedngal
Antibody Antigen En e-labeled Immobilized A[Sydney A! Beilfn A! New

CaleddriarpllvathRe- Trsasomphaithrdgnslona 3stiedivoRigdd 200zibgine
FVA2-3 FVA2-3 X640 x80 x320 x640 FVA2-6 x640 x160 x320 x640
Fva o TORYEASS RANTS S i Ao oot s A Ao ) ks

10-VAZR0GAD 186 UIrAaD a4 feifvenidaX B R840 20 4P A dickt.

FVA2-3 x640 x80 420 x640
After the reaction, each well was sufficiently washed with PBS-Tween, and 100 pl of

4-nitrophenyl phosphate (4-NFP) was added to each well.  After reaction at room
temperature for 30 minutes, stop solution was added to the wells in an amount of 100

uliwell.  The coloring level was measured at a primary wavelength of 41Snmand a

15 secondary wavelength of 490 nm. Those wherein the coloring level was not less

20

tban 2.1 times that of the buffer blank were judged as positive, and the reactivity was
~ expressed in terms of the final dilution factor at which the sample was Jast judged as
positive,
All of the 9 combinations of the obtained three fypes of monoclonat
antibodies showed 2 to 8 times higher reactivity than the commercially available anti-

influenza A virus monoclonal antibodies.  The resolts ére: shown in Table 2,



FVA2-6 640 x180 x320 x640 FVA2-11 x640 x160 x320 x640 commercial
commercial x320 x40 x80 x60 antibody antibody' commerciafy available
monoclonal antibody Example 4 Determination of Recognition Site by
Anti-influenza A Virus Monoclonal Antir%%dy 4-1 Construction of Plasmids
5 To determine the recognition site by monoclonal antibody FVA2-1 1,

three fragments encoding 1st to 159th amino acids (A fragment), 162nd
to 327th amino acids (B fragment) and 327th to 498th amino acids,

respectivgly, ObthRIRRERf aiifliienza HIN | strain (New Caledonia/20/99)
encoding 498 amino acids were amplified by PCR. The primers

site of the expression piasmhid pWEA skown infig. 2, to prepare plasmiids
PWGInf HIWP—%, pWGIFAINI-B andp¥§sinfHINEL. E. x320 X640
coIfBL21(DF,3)(obtained2ﬁtqm 15 Brogigaven ﬂ?ﬁ?tional Laboféﬁ)ry) wéﬁ%‘;
transforméWaguith each plsestid to obtaimsampicilkse-resistant Essoif x40
transformants BL21(D 1 GInHINIJﬁ,g BL21’(}?0E3)pWGIanN1-B a%
BL2I(DE)pWGINT. HIN; eréL—,Z Expresgjon of Recombinant P’r‘gﬁeins xxao
(GST+HIRA8Y GST LA and GSTTHINICY 29 Each of the
transformafif& prep A reedAe®itured in 2 ml of LB medium
containing 50 g/ml of ampicillin at 37C. After adjusting the OD at 600 nm
to 0.GExmnpl84n pidirninanijooufficeooitionH PG aisiafhddeds vinduce
expression, and the transformants were cultured for another 3 hours. The

bacteASLARH S AATm in

4-1  Construction of Piasmids

5 To determine the recognition site by monoclonal antibody FVA2-11, three

10 .

15

fragments encoding 1st to 159th amino acids (A fragment), 162nd to 327th amino
acids (B fragment) and 327th to 498th amino acids, respectively, of the gene of
influenza HINI strain (New Caledonia/20/99) encoding 498 amino acids were
amplified by PCR. The primers preliminarily had EcoRT and BarHI sites. The
amplified fragments were purified by PCR Purification Kit commercially available
from QIAGEN, and each fragment was inserted to the BeoRI-BamHI site of
expression plasmid pWGGOA obtained by inserting GST in the Ndel-EcoRI site of the
expression plasmid pW6A shown in Fig. 2, to prepare plasmids pWGInLHINI-A,
pWGInfHIN1-B and pWGIn{HINI-C, E. coli BL21(DE3) {obtained from
Brookhaven National Laboratory) was transformed with each plasmid to obtain
ampicillin-resistant E. coli trangformants BL21(DE3)pWGInf HINI-A,
BL21(DE3)pWGInfHIN1-B and BL21(DE3)pWGInf HIN1-C.

4-2  Expression of Recombinant Proteins (GST+HINI-A, GST+HINT-B and
GST+HINI1-C)



5 an amount of 1.5 ml was centrifuged at 5000 rpm for 2 minutes to collect
the cells, and the cells were suspended in 100 Al of a buffer (10 mM
Tris-HCI, pH8.0, containing 0.1 M sodium chloride and 1 mM EDTA),
followed by sonication for 15 minutes to completely disrupt the cells. The
resultant was used as the bacterial sample. 10 To 8 pJ of the bacterial
sample, 4 pl of SDS polyacrylamide buffer having 3 times concentration
(0.15 M Tris-HCI, pH6.8, 6% S1)S, 24% glycerol, 6mM EDTA, 2%
2-mereaptoBtaandihdudRorhrom prepankibie) wascasded et mixtanen
was well stirred, followed by squectinésthe mixture to

SDS-FOARRR AN Hea of ampelligidttis. Ahe pliRainaErORMSRmadad

nitroc | ; r | fter blocking with 1% BSA
oo R SETD AR e S SO i Ykt Balee
mM phosfimatetpktre4nfuleSivt sadiks abigdfidephstasaliowetitoleneh in

‘Then anti-mouse immunoglobulin rabbit polyclonal antibody (produced by

DAK Y iR diithrp eresasfged 6ok euéor danisdo apidact dashilng,

10 m strate colorin lution (0.01% aqueo drogen peroxide

20 so%ﬁ%ig{r% %%awnegfr% %&%ﬁ%ﬁ%ﬁ%&ﬁ%ﬁﬁﬁ%@é@% "m%?k@%%fbr. Asa
resulicoiitatviags OroXeshinah orRMREIRR] ANIBOIT Yohdwleh boackednyithor 15
GST+IIINI-A alone. 4-3 Construction of Plasmids Fragments obtained by
furthenisuiseioierig etndy Aisrogiihe nellth atlss rbylist twaOG armirice Aot A2
(85th to 159th amino acids), A3 (44th to 130th amino acids), A4 25 (59th
to 10378 % ino acids), A5 (44th to 103rd amino acids), A6 (59th to 130

10amino acidg) gn Mé%ﬁk@é%&@i@j%ﬁ&i%%ﬁ&%@ym& AMOIHELDY

PCR Each of the amplified fragments was purified by PCR Purification Kit
comrtimrsicthcentaiiab . 3D M Txin-KITA GENS, anSDas2HIs efiecton EnibEEDTA,
EcoR|-Bamil site of the above-described expression plasmid pWG6A to
prepard asrRiecwRed: - emphrathbirahrras agdedyoed ARkt ugavas
wW -A4 JUNL- d pWGInf. |- A6. A7 fr nt was
eroy e AR LA e e AR 8O
electrophoresis.  The bands were transferred fo a nitroecllulose filter by Western

15 . blot, and, after blocking with 1% BSA, monoclonal antibody FVA2-11 1000-fold

diluted with phosphate buffer (10 mM phosphate, pH7.4, 0.15M sodium chloride)
was allowed to react. Then anti-mouse immunoglobulin rabbit pelyclonal antibody
(produced by DAKO) labeled with peroxidase was allowed to react, and, after

washing, 10 -ml of substrate coloring solution (0.01% aqueous hydrogen peroxide

20 solution, 0.6 mg/mi 4-chloro-1-naphthol) was added to make color.  As a result, it

25

was proved that monoclonal antibody FVA2-11 reacted with GST+HINI1-A alone.
4-3  Construction of Plasmids
Fragments obtained by further subdividing the A fragment, that is, Al (Istto
- 90 amino acids), A2 (85th to 159th amino acids), A3 (44th to 130th amino acids), A4
- (39th to 103rd amino acids), AS (44th £0 103rd amino acids), A6 (59th to 130 amino
acids) and A7 (1st to 130 amino acids) (Fig. 3), were amplified by PCR. Each of
the amplified frapments was purified by PCR Purification Kit commereially available



5 to prepare a plasmid pWInf.HIN1-A7. E soli 8L21(DE3) (obtained from
Brookhaven National Laboratory) was transformed with each plasmid to
obtain ampicillin-resistant B. coil transformants
BL2I(DE3)pWGInf.HIN1-Al, B12I(DE3)pWGInf.HINI-A2,
BL2I(DE3)pWGInf.HINI-A3, BL21(DE3¥BWGInf.HIN I-A4, BL2I (DE3)p
WGInfHINI-A5, 10 BL21(DE3)pWGInf.HINI-A6 and
BL2I(DE3)pWInf.HINI-A7. 4-4 Expression of Recombinant Proteins
(GST#pi NACEN, a@bFastidicNet AR thGRTRI-BANALHES THe-abbhb-Helofibed
GST+HINI-A5, %§85£+HINI-A6 and H1N1-A7) Each of the transformants
prepaf Sl P SR RN G ROt e i S NAAh e BE BERANGT
ampiGilin,aici{SyAie . |

prelir%%bl’aq)ry culthrﬁ).ﬁ% WFltj?gﬁ\?v}gslo gj’?é)g‘%o |g§‘§c?é%€%€%5§§c§{§ af—QéQ tre
transtdfinatilSragerencutisiedried anota-3RIBHsHT ik bastesiakesuieFig. 2
medium in an amount of 1.5 ml was centrifuged at 5000 rpm for 2

inuiBSEPEBASATHIE eHTLHNG-fe BireliVard S0BRHslintd fom pl of a
buffe 'Bﬁ&&ﬂﬁ@énﬂ&%;ﬁ%%%tgr%

containing 0. sodium chloride and 1
mM EDTA), follow y soniea Po‘ivw or O%Bcr%%{}ﬂg%c%opcag%‘gteotg ﬁl d’lsrupt

the cedissicTlinrabudiaAt wWatsgehasthBIAtIH wampiaNioad,pl of the

bacterial sample, 4 pl of SDS polyacrylamide buffer having 3 times

concERHRBHRY BRI TINE-MEBLRHB B e W BT E 1A% lycerol, 6mM

a2 R P B8 0 12 7 o)

rowas BidroERAMEmmbare s well gissscvighemqel Ry, subjecting the

mixture to SDS-polyacrylamide gel electrophoresis. The bands were
transtetre derrrgssitroeletombifitte PhyciMaSETRIB N BlotGaned iffeadlocking

with 19 A, monoclonal antibody FVA2-11 1000-fold diluted with
oA, G35 TP < RN s IS Y RENF &8 H O

was alloweghp e ISR Mae ﬁ%@?g@@ {PPRY RUGRAR

antibody (produced by DAKO) | se was allowed to
reactoatathimgft@rpg/ml of ampicillin at 37°C.  After adjusting the OD at 600 nm t0 0.6

15t 0.8 in preliminary culture, 0.4 mM IPTG was added fo induce expression, and the
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transformants were cultured for another 3 hours.  The bacterial culture medium in
an amount of 1.5 ml was centrifuged at 5000 rpra for 2 minutes to collect the cells,
and the cells were suspended in ioo ul of a buffer (10 mM Tris-I—ICl, pHS.0,
containing 0.1 M sodium chloride and 1 mM EDTA), followed by sonication for 15
minutes to completely disrupt the cells., The resultant was used as the bacterial
sample.

- To 8 pl of the bacterial sample, 4 pl of SDS polyacrylamide buffer having 3
times concentration (0.15 M Tris-HC, pH6.8, 6% 8DS, 24% glycerol, 6mM EDTA,
2% 2-mercaptoethanol, 0.03% brompheno! blue, molecular weight markers ( 1.1 7.6,
113.9, 81.2, 60.7, 47.4, 36.1, 25.3, 19.0, 14.7, 6.1KD)) was added, and the mixture
was well stirred, followed by subjecting the mixture to SDS-polyacrylamide gel

electrophoresis.  The bands were transferred to a nitroceliulose filter by Wester



5 washing, 10 ml of substrate coloring solution (0.01 % aqueous hydrogen
peroxide, 0.6 mg/ml 4-chloro-I-naphthol) was added to make color. Each
fragment is shown in Fig. 3. The CBB staining pattern after
electrophoresis and the results of the \Western blot are shown in Fig. 4.
From these results, it can be seen that'the recognition site of the

~anti-influenza A virus monoclonal antibody (FVA2-11) is the 10 region of

the 59th to 130th amino acids of influenza HIN | . From the amino acid

seq u@ﬁéé@oﬁh@hﬁ&é@ﬁﬁ&éﬁﬁ&ﬁih@ﬁnﬁu&ﬂm@@& By pad BRIk Fig.

B e LS R e

acid mmsoqfe&@th Tﬁe%@ﬂh-ﬁﬂﬁ%%ﬁﬁ@égﬂ&%lﬁtr%ﬁt c@éﬁan&ﬁw?
120th to 123rd amino acids or the like is 15 expected to be the epitope.

Refetemdec@bbyrBpEQ) fatefrdratib peofxkiate wisidhweed\otivars, Mdnational
Antlbod Lazlﬁ| ﬂ}f{)’\g Alkaline Phos hatase The anti-influenza A virys

%015%? CEANRATIERYS fagmfaﬁ*fff% ?cé
reglqﬁgmmmﬁ%ﬁm%ﬂ%a%% fehopgvas.cleaved. 20 by,

(2-mercaptoethanol, produced by NACALAI TESQUE) to obtain F(ab )2 of
whicFigrée tiilel CRBuURisieypeathfthdacatdbasiphaisthbatade afthewhich a

maleimide group Was introduced was coupled with the F(ab)2 and the
R

resulgit ALY DP G ﬁerrﬁ"@&h@ﬁ%ﬁ%ﬁ%ib@?‘hbﬁﬁ% B
pured oY A anl S e PSR

25R reparation of Anti-influenza B rus Mo onal

10 Antibgaiastafismr e Hdassinedds bamarashifl 86/ 9§ skrain) comtaiting

is
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the influenza 32 nucleoprotein antigen, or influenza A recombinant

nuclegyratesiahtigerconrseins kit iefineneer romiyponrdare indiohd 20199
R e S T R ey
amoithlreingitre, that is, for example, the amino acid sequences of 90th 1o 95th
amino acids, 111st to 115th amino acids, 120th to 123rd amino acids or the like is
expected to be the epitope.
Referencc Example 1 Preparation of Anti-infiuenza A Virus Monoclonal
Antibody Labeled with Alkaline Phosphatase
The anti-influenza A virus monoclonal antibody (FVA2-1 I) was treated with
pepsin to cut off the Fe region to obtain F(ab'),, and the disulfide bond was cleaved
by 2ME (2-oercaptoethanol, produced by NACALAI TESQUE) to obtain F(ab'); of
which free thiol gmﬁp isexposcd.  Then alkaline phosphatase into which a
maleimide group was introduced was coupled with the F(ab'),, and the resultant was
purified by gel permeation chromatography to obtain purified anti-influenza A virus
antibody labeled with alkaline phosphatase.
Reference Example 2 Preparation of Auti-influenza B Virus Monoclonal
* Antibodies

Influenza HA vaceine (B/Yamanashi/166/98 strain) containing the influenza



5 complete adjuvant (produced by IATRON), the inununogen was
administered to a Balb/c mouse 4 times at 2-week intervals. Three days
before the cell fusion, the immunogen was injected to the abdominal
cavity of the mouse, and the mouse splg n cells and myeloma cells
(P3UI) were fused using PEG. HAT selécCtion medium was used as the
culture medium. About 2 weeks later, the culture supernatant was 10
collected and subjected to screening. in the primary screening, Enzyme
Linke 8 FPRRITHOR B3R XdalyriE foksamb e Biebeo R HgRYE a solid
Phase G NG At AANACSIR AR0H60 RN ANLN 1SRRI ca
antigen of influenza B virus (r- NP/B) were immobilized. More partiCularly,
the infloeng& lihyusiorli5/98peR300edalckiciintednaiiin 0.1 M carbonate
buffer, pH9.6, and the type B recombinant 15 nucleoprotein antigen was

diluted to a ARCEIRPRE K Bkingdhsimmprasersaitie e amppgt

btai luti t lls of a microplate mad
i S R S g e e T
incubatdilc aiodss Viamightivdrimabilize theQligengsoRiRcWBRsRIBg gach

well with PBS  containing 0.1% Tween 20 (trademark) (PBS-Tween), 300 t
of 194 BERINESeraninFoRd kU et StaltvReEs Belte duflicrwuse spleen

microplate was incuba overnhight, .th y ing out blocking.
Ator TR B B LT P P AL SR
addednanshdhe RGBT WaSiRHONEE: 19rie A @li3é Guithdihouas
After sufficiently washing each well with PBS-Tween, 100 t of

1lenzymdidibdiod siieaed tswigsiaptibbdi priovocedeyrR/AK G004 d
dilute‘dEFZHS with,0.05 M phosphate buffer, pH7.5, containing 0.2% BSA,
0296 BRI GRS 10% (LGP A RV LT ol BL ) Vi
addeghig e Xl AL R AR AIRNFLIAEAT A TG BLihs -
hour. After the reaction, each well was 33 sufficiently washed with
PBS-NIVBewerriniGiilized. 2, Reaz paetibit{dy,eho yHifeazatiiazetiing wui ftitate)
(ARTS) was added to each well. After allowing each reaction mixture to

reactfalddibrsd avith &l rarhenatobifienil? Somd the treBesmbiizhtwas

1529080, 0. S RGN Ehli AR AL G GO INI ISVRI AR (e e A AR R urer.

The respective obtained solutions were added to the wells of a microplate module

(produced by NUNC) in an amount of 100 plfwell, and the microplate was incubated
at 4°C overnight to immobilize the antigens.  After washing each well with PBS
containing 0,1% Tween 20 (trademark) (PBS-Tween), 300 pl of 1% bovine serum

20 albumin (BSA) in PBS was added and the microplate was incubated at 4°C overnight,
thereby carrying out blocking., After removing the blocking solution, 100 pi of
culture supernatant was added, and the resulting mixture was allowed to react at 37°C
for 1 hour. After sufficiently washing each well with PRS-Tween, 100 pl of

7 enzyme-labeled anti-mouse Igs antibody (produced by DAKO) 2000-fold diluted

25 with 0.05 M phosphate buffer, pH7.5, containing 0.2% BSA, 0.2% Emulgen 985, 1%

sucrose and 1% KCI (medium for reaction) was added to each well, and the mixture

was allowed to react at 37°C for 1 hour.  Afier the reaction, each well was



5 wavelength of 415 nm and a secondary wavelength of 490 am. The
culture supernatants judged as positive were subjected to secondary
screening by ELISA using influenza A recombinant nucleoproteins
(r-NP/IIINI originated from A/New Cale%onia/20/99) and r-NP/I13N2
originated from A/Kitakyushu/I59193), and 3 hybridoma strains
(hybridoma FrB 1-03, hybridoma 10 FrB1-07 and hybridoma FVB2-16)

each of which produces an antibody that reacts with influenza B virus
n ucleéﬁﬁcﬁﬁﬂq%\”ﬁﬁﬁﬁ’]‘ﬁﬂﬁﬁéﬁg‘ﬁ‘%ﬁ%*%ﬂﬁ shilderpepAistiicleoprotein

antig ' al ' ve been ogited
i L et (R

Advaresdetadissiribltheienes-antodaatnpiegyte fyidamed 180 pdsrhagp
been 15 deposited under an accession No. FERM BP-10070, hybridoma
FrBI-G?1Hies paided fhoarh avethaad dis epleragioveiNs FERMeS A pimary

nd hyhri -16 has been deposijted.u r.an accession No.
%ERMX%@%£¥%%53%§ ggg%é]%qq "(??‘t’sﬁfgn 5’%@?0%1 antibodies

obtained fromethgse: subjardaRg s SEh R e vk td\aagienal
Antibodies in Western Blotting) 20 The reactivities of the monoclonal

antibSefiesineh e Hdafirvsiag ipfluanzs b mecumbirie wsiieoprbtsins CoMRFARNE

antigen and influe HA.vaccin taini oprotein, antigen),
SpS P e SRR R R ey oho .
gel copgentiation 46)9%)(Bradussa QYA Ik (VIRASRE FIRCHORDRIES: the
bands were transferreégto a IL%%/%F membran(ﬁj(gproduced by QS%TO),

10and HioRkivipodds piskimeFabBvith) BidokfAdéckprodies drbyDAINIRPEXS
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PHAR%@C UTICAL) at 4C overnight, After removing the blocking
solutiBHEHAERRET KSR ORI BHeTif95 B Feapbwih infugnza A

mongEianikARAEL AN 31 AliRIEd 19.ASRRSSONENEN LD 0!

was added, and theresultant w d to react at room temperature

for 45lspostddsith ftesrsauificiePdlynaoshifed TRiemp HaconM s E fween,
an enzg/me-Labequ anti-mouse IgG antibody (produced by CAPPEL)
4000¢evanamm Hedroiiah Srsnesaar hedknaleaiti dAvvisome e -Shbrerhsen

deposited under an accession No. FERM BP-10070, hybridoma FrB1-07 has been
deposited under an accession No. FERM BP-10071, and hybridoma FVB2-16 has
been deposited under an accession No. FERM BP-10069. The subclass of all of the
-monoclonal antibodies obtained from ﬁem 3 hybridomas was IgG1.

(Rcactivities of Monaclonal Antibodies in Western Blotting)

The reactivities of the monoclonal antibodies wete confirmed by Western
blotting using the recombinant antigen and influenzs HA vatcine (containing
nucleoprotein antigen), SDS-PAGE was carried out by a conventional method
usiﬁg e-PAGEL, gel concentration 10% (produced by ATTO). After the
electrophoresis, the bands were transferred to a PVYDF membrane (produced by
ATTO), and blocking was performed with Block Ace (produced by DAINIFPON
PHARMACEUTICAL) at 4°C overnight,  After removing the blocking solution and

after washing the membrane with PBS-Tween, each monoclonal antibody solution



5 resultant was allowed to react at room temperature for 45 minutes. After
sufficiently washing the membrane with PBS-Tween, the membrane was
exposed to an X-ray film (produced by KODAK) for | minute using ECL
Western Blotting Detection System (prgguced by AMERRSIIA.M
BIOSCIENCES) to detect signals. With"monoclonal antibodies FrB 1-03
and FrB 1 -07, a strong band was 10 observed at about 60 to 75 kD.
Reference Example 3 Preparation of Anti-influenza B Virus Antibody

LabelBUHh AR IEHiE3 5 A%sein) srasddedarnd tin sespitenBromreltowed to

mono, ' -03). prepared jn. Reference Example 2
ot B e e T A embrene
phospliciaBs-Wasohinieme)RRENgHHe SR endbRIAlNaRuas by
Reference Example 1 described above. Example 5 Immunoassay Device
for SiftREHeRG80e ks witk feansdinmfor serdtioriwaraddd. wid heAs
howp.in Fig. 6 the sites 16 mm and 13.5 mm from the end, of the side
S0 o Ha s AR SRR R B R e ke O
nitrocaifbRsEyVeRBARE nrerue A RYBYUFRO REh Shb i AR AGHeRUS

solution. of anti-influenza A virus antibody (FVA2-1 1) prepared in
Exaniplé-raflhdproduted bl 08NS solutivimurasitie RALSVeteR Binsng

antibody (FrBl-3) prepared jn Ref e le 2 were spotted,

e sp TUR SRR T S SOt TP BE=R el
of | I nun 25/ipm:iheiand-aftii.s e Rhtha Aea9pes aRRpIRHgw.4one 5,
of the matrix 2, anti- alkaline phosphatase antibody (produced by DAKO)

10was spatted astntodtiébied$dddn the developer-confirmation zone 10. Then
5 gl of queous solution of the 35- alkaline phosphatase-labeled

ixed
anti-iﬁﬂ??gégggﬁ?ﬁiﬁ%%ntibofma%ﬁ%%bmw Risiepridbedample |
and tha. glisaline dﬁ%%@é&@lgeled anti-influenza B virus antibody (5
In Re e

pg/ml) prepare eren xample 3 was spotted on the matrix and

dried to forniadleletirtagpatzans aRRsHBHEdRMIBeRIVIEIRBRkE in
oA ?{gzt?cgc?lgcdﬁxampie 2, anti-influenza B virus monoclonal antibody labeled with
i5 alkaline phosphatase was obleined by repeating the same operations as in Reference
Example I described above.
Exemple 5  Jmmunoassay Device for Simultaneous Assay of Influenza A Virqs
and Inﬁﬁenza B Virus
As shown in Fig. 6, on the sites 16 mm and 13.5 mm from the end, of the side
20 of the developer-absorption zone 5, of the matrix 2 made of nitrocellulose membranc
(produced by MILLIPORE), 0.7 pl of an aqueous solution of anti-influenza A virus
antibody (FVA2-11) prepared in Example 2 and 0.7 pl of an aqueous solution of anti-
influenza B virus agtibody (FrB1-3) prepared in Reference Example 2 were spotted,
respectively, and dried o form the detection zones 6aand 6b. At the site of 11 mm
25 from the end, of the side of the developer-absorption zone 5, of the matrix 2, anti-

alkaline phosphatase antibody (produced by DAKO) was spotied and dried to form

the developer-confirmation zone 10.  Then 5 ul of a mixed aqueous solution of the



5 The developer pad 3 was formed by spotting 100 pg of
5-bromo-4-chloro-3- indolyl phosphate (BCIP) as the substrate in the form
of a line having a width of 6.1 mm on a filter paper (produced by
MILLIPORE) having a width of 5 mm and a length of 20 mm, and drying
the substrate. The above-described matfix 2, developer pad 3,
enzyme-labeled reagent pad 4 and the developer-absorption pad 5 (a 10
filter paper (produced by MILLIPORE) having a width of 10 mm, length of

20 mlkaling Bhasrbetraeibiadmhinfucednd rwsapibedicC ssth pwneahin
devel he i device | far simylt
e B g e SR

Referambods Qe i AORSBRMR SO IR SIRUIIARa oY 1A ssa%ehd

15 Influenza A Virus and Influenza B Virus (conventional device) The
samelriftrioferasa lgpded Avsaniconternistinselioy dsseyoidifhebragert pdss

and influenza B, virus prepared in Ex le 3 was prepared as in Example
% except tha etﬁ%v%}é?g Fgr? ygﬁgﬁ%agfﬁm%fggﬁﬁédgm%igmg"
purchagsdl pRiREYenE s mwm&ﬂ%@m%%&&@% RUHRASEE!
anti-influenza B virus monoclonal 20 antibody, respectively, to prepare an
immurs@ssaiiite piper forodirrd torid i IRGREY tef g fiieidtheo £5 vt sraid
influgnza B virus (ESPLINE Influenza A&B (produced by PI,IXIREBIO);
con EHRB R o 0L T B R B A Vi
and |pfl iréb%g@ ) %@# 4Spatl [ i
1 for%ﬁ%ﬁﬁ%%dl\fs’ assas 1:#@125 in llj%ﬁ@a(a E%%?ﬁggagﬁgc%#ggﬁgz%%gg& %é §?a
10(the &asayapevipeduttd &yvESEIMCGRES htidng Hie@aeed (xR o8l
of a sample of the subtype of influenza A virus shown in Table 3 (Tris

bufféfAHBIOPESRANTY dostfrartine watinses bavahodaslerseraiiie i
was seatieteitiiEn.pUsRNg peatGRadelmnane er) S

pus wn to orm the same SO as to Immers e

into mg@mm,lgg@mg,mg@ Bapiqgection 3 provided on the defonnable
member, thereby starting the assay. Fifteen minutes after the start of the

assafcigmpetdpirmeple éf the diweloperseydsevice for Simultaneous Assay of

15 Influenza A Virus and Influenza B Virus (conventional device)
The same immunoassay device 1 for simultaneous assay of influenza A virus
and influenza B virus prepared in Example 3 was prepared as in Example 3 except
that the detection zones 6a and 6b were formed by using a purchased anti-influenza A
vims monoclonal antibody and a purchased anti-influenza B virus monoclonal
20 antibody, respectively, to prepare an immunoassay device for simultaneous assay of
influenza A virus and influenza B virus (ESPLINE Influenza A&B (produced by
FUJIREBIO); conventional immunoassay device).
 Example6  Assay of Influenza A Virus and Influenza B Virus
On the sample-spotiing zone 8 of the assay device 1 for simultaneous assay of
25 influenza A virus and influenza B virus (the assay device of the present invention)
prepared in Examiple 5, 30 yl of a samaple of the subtype of inﬂuer;za A virus shown
in Table 3 (Tris buffer (pH8.0) containing a surfactant was used as the sample



5 confirmed by the coloring of the developer-confirmation zone 10, and
then the coloring of the detection zones 6a and 6b was visually observed.
The results are shown in Table 3. As a control, 30 | each of the
above-described sample shown in Table 3 was subjected to the assay
using the conventional assay device préBared in Reference 10 Example 4.
The assay results are shown in Table 3. 37 Table 3 Results of Assay of
Influenza A Virus Subtypes Conventional Assay Device of Strain Subtype
Assafieiceantpicb aabheraiusinacstihi) € dbring olovbe GasBhshed
OR 6k _A/Puerto Rio/8/34 HI Nj + - + A/Singpore/1/57 N2 N2 + +

AN RS T D A0 T G DSBS 2 ot doveloer
equingdh QkualR &/ddit3udies hrovidd @ aH MU RMNAY FhiRbdr &b starting the
Alequir,e/Suffwk/89 H3 Ns + - - equine/AlaRe/1/91 HS N8 + +
equirsARentlidieprgnuegafotheistay ofiirvetRo g S MNe developer was

WegWne/Tahy/91 H3 Na - + Weduine/Lampcurn/22778/92 H3 NS - +
Sno A R BB RSO P fepe R LAREDE « 4

Wequinging SRk NE: taaiic SV RAUBSUR WSVAY O3 N R s e
shown in Table 3.
As a control, 30 p1] each of the above-deseribed sample shown in Table 3 was
subjected to the assay using the conventional assay device prepared in Reference

10 Example 4. The assay results are shown in Table 3.



Wequine/Lo Plata/1/95 NS NS + - + Wequina/La Plata/1/96 H3 N9 + - +
A/ducWO0zech/56 H4 NO - - + A/duck/PennsyWania/10128/83 H5 N2 } - +
Wturkey/Massachusetts/3740/65 H6 N2 + - + - WseaVMassachusctts/1/80
H7 N7 + - + Alcquinc/Pregue/1/56 H7 - + Alequine/Newnw4cet/t/77
H7 117 - + turkey/Ontario/67 H6 N4 + - Wwrkey/Msonan/66 He N2 +
Alchicken/Gemwny/N/49 Hto N7 + Alduck/Engiand/56 fill NO +
A/duck/Alberta/60/76 H12 N5 - - A/gWVMarytand/706/77 HIS NO + -
WmellarB& fak Resris ofgsssry AiNdiucze ANitscRrRYEEIS/341/83 HIS

Na + - Nitot A/HodkaMa/1/03 HI N2 + -

A/swind/Miyag/5/03 Hi N2 + + WHongKo %8%/87iral N

Kong/196/87 NOSiain + - WHriyktsee ey RiSR S8YSSc

! Coloring [CGolor

Control / a];mg_t_'Eg“

had no - rickdt-ege— (s-sgen-ffom

the su iNflueNZ USIVAICHT copfd 1ot ey

conven# ';J(ﬁﬁp\/ir‘p weretglte th betdetected bvithetassay devige

accordigioiT :,,.‘ ESe 2 .:g‘} Bxampltetf—- -+ -
Alaguine/Suifork/88 HI NB -+ — + —
A/equine/Alaska/1/01 HI NB 4 — + —
A eauine/Kentucky/1/81 Ha N8 — —_ -+ —
Alequine/Rome/5/91 Ha Ng — B -+ g
Alequine /Taby/81 H3 HB — e -t —
A/equine/Lambourn/22778/92 HZ Ha — - 4 o
A/sauine/Hong Kong/82 H3 Ng — — + —
Afwguine/Avests/{/93 H3 N8 - o + -
Afsguine/La Plata/1/93 Ha NB -+ — -4 —
Alequine/Kentucky /1794 - H3 NB — - + —
Alequina/Le Plata/1/95 HE K§ + —_ + -
Alequine/La Plata/1/96 H3 NB -+ - -+ s
Alduck/Crech/56 Ha NG - - -4 e
ASduck/Fennsylvania/10128/83 HS N2 + - + -
Alturkey/Massachusetts/3740/65 HE N2 4= — + -
A/seal/Massachusetts /1 /80 H7 N7 -+ —_ g -
Alequing/Prague/1/06 H7 N7 — — + —
Al egutine/Newmarket /1 /77 H7 N7 e - +- -
[A/turkey/Cntaria/87 HE N4 — e -+ —
ASturkey/Wisconsin/68 HO N2 e — -+ —
A/ chicken/Germany/N/4B Hi0 N7 e — 4 —
A/ duck/England/56 _ HiT N6 = = + -
Adduck/Albarta/G0/76 Hi2 NG e - B -
A/ pull/Maryland T4/ 1T Hid H& — — 4 —
Almallard/Astrakhan/263/82 Hi{ NG -+ — - -
A/ duek/ Australia/341/83 HiS Ne -+ — + =
A/Hokkaido/11/02 H1 K1 + - 4 -
A/Hokkaido/ 1703 * H3 N2 o+ oy -+ —
Al swine/Iiyagl/5/03 H1 N2 + — e —
A/Honghklong/485/87 HS N1 —_ - T -
A/Hongiong/ 156/87 HE5 N1 - = R -
A/Hongiong/réverse genstics—511 H5 NY o+ — -+ -~
iControl — - p— =

« Assay results of MDCK cultere supernatant because the viruses had not been
habituated to chicken egg. '

As seen from the results, all of the subtypes of influenza A virus which could
not be defected by the conventional assay device were able fo be detected by the
assay device according to the present invention.

5 Example 7

Using the assay device 1 for simultaneous assay of influenza A virus and



Using the assay device | for simultaneous assay of influenza A virus and

38 influenza B virus (the assay device of the present invention) prepared
in Example 5, cross-reactivities with adenovirus (types 1 to 7), Coxsackie
virus (types A16 and Bl to 136), herpe? implex virus 1, echovirus (types
3,4, 7, 22 and 30), enterovirus (type 7 ?S mumps virus, poliovirus (types

1 to 3), RS virus (subgroups A and B), 5 parainfluenza virus (types | to 3),
Kscherr%gszhia cgli,_Kle siella pneumoniae, Pseudomonas aeruginosa,

Serrafl% WHFCE RIS She BB ae UL R Rtiom ReR Ay S dadixample 5,
SAPIHACHLRHHAL iR SONIRRAEIANA C ANARRARE g%%@;@@%ﬁd B}

Candida albicans, Streptococcus pyogene ptococcu roups B,

C, G an6)s:pesesptptaceins preumbaidgpddarophibiminibearacviisigpa
rnonoc%togenes,‘ 10 Mycoplasma pneumoniae, Chlamydia trachomatis

and FRORS PrESURROATAES (DS | dRdbiBstvirug{ansaemrrniesiddas in
E[Exarr]glg- éﬁ% | Vi id not.reagt ,with. of these viruses
and bacté%a. 3 (%sl'%ltﬁég f%\#?rgéﬁfﬁ Oézézncfg’,&e%éﬁgw noGIonal
antibgeyusdhishviseapaiae; Feratle g A pmaribasseration,with a
nucleoprotein having a molecular weight of 55 kD to 70 kD of influenza A
virus SREREHR s afrade s ap/ens sepapitopistisictnydbrerrsiveciinitheriae,

bet th,and 130th [ ids of t I tejn of i
et R e R R e
with iIﬁJf,'Q’ﬁé}ﬂ@c&&%&}ﬁa&%@ﬁa@mﬁﬂh@ﬂd}ﬂg&@ﬂmﬂ&éﬂ%%q%gy?@,

monoclonal antibody or the antigen-binding fragment thereof according to

10claimMycopbisma pariwanide, dHlomytine doitowiizgusLiGyprsiiof infloemis, Avere
virus ; HiN], HIN2, H2N2, H3N2, H3N8, H4N6, H5N2, 116N2, H7N7,
HENAT R ERIFE, MARER RS ToRTB I 0 o e deipalinet i
3. Thﬁiéﬁ‘&l{}%ﬁﬁ?& eitihody;qr the antigen-binding fragment thereof
according to claim 1, which monoclonal antibody is produced by
hybridoma FVA2-3 deposited



under an accession No. FERM BP-10066, hybridoma FVA2-6 deposited
under an accession No. FERM BP-10067 or by hybridoma FVA2-11
deposited under an accession No. FERM BP-10068, which were
deposited as international deposition in accordance with the Budapest
Treaty. 4. An immunoassay device ggmprising a labeled reagent zone
having a labeled mobile anti-influenza A virus antibody, a sample-spotting
zone, a developer-supply zone, a developer-absorption zone and an
influenza A virus-detection zone mhwlids an anti-influenza A virus
antibody is immobilized on a matrix, which zones are provided in said
matrjx, wherejn at least.one of sajd labeled anti-influenza A virus antibqd é/

L and‘s&@PHHALH & RISRRPAABACRPHRRISIZER S el uateedsreon
antigsheashosi easHOR DAl it erty debdraieetd BalpeHar ofdpihe I5tkiBto 70
kD mf Titfimra dnoiass ayhdeatic ea aloardiog itongtaian 4piuibexictnypingirgrezion
betlofgladiantitinfuensaai viids andiRomy b saig iabelad yasaent zeBendhich
doe%%@féﬂﬁﬁé&%;y IHgapeiagh %@n@ﬁ%&’é&"é’é}}&é‘oﬂmt cﬁﬂﬂ%&i&?ﬁ BYUUS: an

antiba nmobiliz which inflienza B virus-detection zone is
amlé% %84 a@@?ﬂ}ﬁg’f%oﬁod influenza A virus-detection zone on which
said anti-influenza A virus antibody is immobilized. 6. The immunoassay
2. devi€keavcoodingpiamitind Yoot auligeetbisdiold dbehisanhengiateoming: to
claBRif deviseGRIMMAISESs foathbl &I8JRIHAIdIRNRY O ilflTaichde VakPEH IN T,
H 1RO BB NIRRT sALAeYSPPeIsRUPRY RONASNA, HON2, HIONT,
HIING, HI2N5, H13N6, H14N35, HI5NS and H5N1.

3. The monoclonal antibody or the antigen-binding fragment thereof according
to claim 1, which monoclional antibody is produced by hybridoma FVA2-3 deposited
under an accession No. FERM BP-10066, hybridoma FVA2-6 deposited under an
accession No. FERM BP-10067 or by hybridoma FVA2-11 deposited under an
accession No. FERM BP-10068, which were deposited as international deposition in
accordance with the Budapest Treaty.

4. An immunoassay device comprising a labeled reagent zone having a labeled
mobile anti-influenza A virus antibody, a sample-spotting zone, a developer-supply
zone, a developer-absorption zone and an influenza A virus-detection zone in which
an anti-influenza A virus antibody is immobilized on a matrix, which zones are
provided in said matrix, wherein at least one of said labeled anti-influenza A virus
antibody and said anti-influenza A virus antibody immobilized on said detection zone
is said monoclonal antibody according to any one of claims 1 to 3.

5. The immunoassay device according to claim 4, further comprising a labeled
anti-influenza B virus antibody in said labeled reagent zone, and an influenza B
virus-detection zone on which an anti-influenza B virus antibody is immobilized,



40

which influenza B virus-detection zone is located in the vicinity of said influenza A

virus-detection zone on which said anti-influenza A virus antibody is immobilized.

6. The immunoassay device according to claim 4 or 5, wherein said label is an
enzyme, and said device comprises a substrate for said enzyme, in said developer

and/or in the vicinity of said developer-supply zone.



