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1 DESCRIPTION Monoclonal Antibody against Influenza B Virus and
Immunoassay Instrument Using the Antibody Technical Field 5 The
present invention relates to an anti-influenza B virus monoclonal antibody
and immunoassay device using the same. Background Art Influenza
periodically repeated worldwide prevalénce from old times and a number
of people died of the disease in each time of the prevalence. In 1931, the
10 causative virus was detected and a road to elucidation of the cause
was opened up. The causative Vifyg©f ipfiggza is classified into three
types, that is, types A, B and C, depending on the antigenicity of the
solublienvdipieo pustieds hi2inbo betetin Bidnd s, Iinfluerssepivimnistilisher
classified into subtypes depending on the antigenicitics of two envelope
glycélﬁf‘réﬂgfhg‘?)hemagglutinin (HA) and neuraminidase 15 (NA). Since
1972, for prophylaxis of influenzarémgﬁg@activated by formalin after
ether treatment has been used. In recent years, in addition to the vaccine
used for tiadsephyxistenitinlupnaaudiugluaessdisoomeredant] are
now widely used. These therapeutic drugs include amantadine
hydrewtiiedicrad iraptivensonyiAiiea s YRESs, and zanamivir and
oseltamivir phosphate effective f(ﬁl;1 é@fl%%}g%%\ and B viruses. In the
selection of such a therapeutic drug,%f IS Important to detect an influenza

virus in the3aRRIEdGaRANFMRIhA IR CaHae pEalacEgRis daaiindupaza
virus, and to determine whether the type of influenza virus is A or B.
Furtmemtsineip&lindisd nf thoxlisrss is smbrimafelfio ne vakACHfJeAY3 ghe

virus and causes serious symptoms, determinatign, of the type of th
infi BB T RRAR AR RA 1P SAIRy gl A ceise s opened v

The causative virus of influenza is classified into three types, that 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
antigenicitics of two envelope glycoprotcins, hemagglutinin (HA) and neuraminidase
(NA).

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

Tn 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
influenza A virus is more infectious than 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 | and 2). As a device for detecting
influenza virus, a flow through type device is known (see Patent Literature
3), which capRESe SimuaRlitRNRSE SRVl hBNdABHE BANMIY SnaMiiliRAza
may be immobilized. With this device, the influenza virus in a sample is
reacteitimatiibodisolidip Fasetlthdinsdn iafitdeyires. M wids Qieiody
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solid phase is visually observed, Although this device utilizes antibodies
0 nusieORBneof,aflianza @it)Sas:thepiactuentd mentusersitdidy. is low
and the measurement operations are complicated, so that the devige.is

not a simpléaEdtisdar e Sl HeRrer A ATHTREES SR dalfeds know
(here/atErHGILAILIC Ao LR K IRIB AR N daVRGD D0 rus
monaocional antioody to the nucle proteln of ihfluenza virus is known (see

Non-patest hilprattmdhilicdn. thwigihek Bevics, de iafhmunocine matogrplpls
device using a belt-like matrix through which liquid can be transported
(hereierattdrvislidhanlid phesohomen antrrinematograsitadvitabeledadh

developed. By virtue of this devicg, an antib r.antigen in a sam
can BRI B IRATRAA by lebRats ST

ﬁir%ué%’ff only spo
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technique. For example, an immunochromatography device has been
develhpeslpiinpdfidle sobiLdityiofiFirdhorbermadal lidimughtije dev{Trrutilizes
antigens) are 25 bound to a detection zone, and a plurality of anti-TP.
antib g@ﬁ%%%tﬁiﬁ?@r%%wém@@%‘aﬁﬁ%e%%%‘&s DHERIBNELT4RY
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15 measuring device, Further, an immunoassay device (hereinafter referred to as
“immunochromatography device") utilizing & monoclonal antibody to the
nucleoprotein of influenza virus is known (see Non-patent Literature 1),

On the other hand, an immunochromatography device using a belt-like matrix

{brough which fiquid can be transported (hercinafer referred to as

20 "mmunochromatography device") was developed. By virtue of this device, an
antibody or antigen in a sample can be measured simply in a short time by only
spotting a sample on the prescribed area, without a special device ora skiltful
measuring technique. For example, an immunochromatography device has been
developed, in which a plurality of Treponema pallidum antigens (TP antigens) arc

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

detected in scparate detection zones (scc Patent Literature 4).  This device

comprises a plurality of detection zones on which different TP antigens are bound,



3 respectively. With this device, different anti-TP antibodies are detected
separately, thereby the time of infection is determined, which is used 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 Laid-open Patenit Application (Kokai) No. 7-304799
Patent Literature 3: Japanese Laid-open Patent Application (Kokai) No.
2001- 124775 Patent Literature 4: Japanese Laid-open Patent Application
(Kokaprpeel a2 98H tingalespresatiifierreraniirbl enbeel 90 aihddtefief ecparately,
Japangsg Assaciation forInfeclious, Discaces, 2000, 75792:790
Disclosure of the vention Problems WhicH the Thvention T1es 10 élcﬁve
Most @t#Rgrnventienal arti-influenza B virus monoclonal antibodies
recognize the surface antigen HA or NA, have poor reactivity and
specifigieyt sitetriate theyaprasot-sidtiskactespidwiiisdinghlicsen Sdve 100594

immugoassays. Further, with the . flow through type devices, although
i i R RN L i
operatigns Bre-aauPlicalth-s01halihe tlavicasArenat GlorRlenanathe
rate of false positive results was high in the detection of influenza B virus
(see J2€1M. Microbiol; 40:1675-1680,2002). On the other hand, in order to
select a therapeutic drug, a device by which distinction between influenza

A virdSSRd RN 22 B RIS BePgtatral Rrierop ke \ithdge s>
specigh,diagngstic.agLipmentonmeasiing device Ry.a-5iRgle.LRaLAtAN.

which device uses an antibody that reacts with influenza B viruses
includimgaser 20y Stredn®ef influenza, but does not react with influenza A
virus. Accordingly, an aim of the embodiments of the present invention is
to provide an anti-inflOEH25S YAl IAYRMIBHY having a high specificity.

Anotheraim. ofthe embhodiments of te present invention is to provide an
ice by which

immunoassay device by whic
Most of the conventional anti-influenza B virus monoclonal antibodies

recognize the surface antigen HA or NA, have poor reactivity and specificity, so that
they are not satisfactory for the highly sensitive immunoassays. Further, with the
flow through type devices, although antibodies to nucleoprotein of mfluenza virus are
used, the measuring operations are complicated, so that the devices are not simple,
and the rate of false positive resuits was high in the detection of influenza B virus
(see I. Clin. Microbiol; 40:1675-1680,2002).

On the other hand, in order to select a therapeutic drug, a device by which
distinction between influenza A virus and influenza B virus may be attained in a short
time without special diagnostic equipment or measuring device by a single operation,
which device uses an antibody that reacts with influenza B viruses including
mutation strains of nfluenza, but does not react with influenza A virus.

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

influenza B virus may be specifically



influenza B virus may be specifically 4 detected. Means for Solving the
Problems The present inventors intensively studied to succeed in creating
an anti- influenza B virus antibody corresponding to the nucleoprotein of
influenza B virus, which specifically reacts with influenza B virus, thereby
completing the present invention. The present inventors also inferred that
an immunoassay device may be provided, with which influenza B virus
may he-gegected in a manner distinguishing from influenza A virus, by
utilizing this anti-influenza B virus antibody. That is, in one aspect, there is
provifserafrarfivinadistZabB Vfrus monoclonal antibody which undergoes

antigen-anthody reaction wih f.audlpiplaln hauing & glecular weight
of 60 kD to 75 KD of influenza B virus and which does ot substan 1ally

undergantgenranditndyleaeiommwih i iluenZRoP- Mk (R AR INARAS,
binding fragment thereof. In another aspect, there is provided an
immuRbeis sy ideliceassrnptisinlantabeted sdbayent coorernyihg ridsbeled

mobile anti-infllHenza B .viru anﬁibOd%éf gtdstﬁr?glexﬁjsl %‘t)lgg zone, a

develDp e lin DR o, A VS B e o Tt Oh T R A IR X B

virus et RRHORMERNAINNHNGH A Bt UL ZR B US ARG uishing
immobilized on a matrix, which zones are provided in said matrix, wherein
at ledstrondlefsait] vabeledusifitivipthiemzaiBlvings Briibodyibety said anti-
influenza B virus antibody immobilized on said detection zone is said

monoclonal’ ttbdbg 5 & et nEH QB Sl EHeB B G HidR B tHeelonal
presenbiRveRiam, @{@@g&%&%ﬂﬁ&%&%ﬁ%@%ﬁ% AOLURAGY;WRIGH, o

immunologically reacts with influenza B virus but does not react with
influemzicAlarirusgivas pdvideds BY ifinflieoasBaysusidg bivh disshosed
anti-influenza_ B virus monoclonal antibody, influenza B virus may be

detectet Bt glhantirae i etharhor uistignisiht Fromanmtienz o Anities-
By th@uﬁﬂ%&%@éﬁ%\ﬁ? B3 another aspect, there is provided an immunoassay

device comprising a labeled reagent zone having a labeled mobile anti-influenza B
virus antibody, a sample-spotting zone, a developer-supply zone, a developer-
absorption zone and an influenza B virus-detection zone in which an anti-influenza B
virus antibody is immobilized on a matrix, which zones are provided in said matrix,
wherein at least one of said labeled anti-influenza B virus antibody and said anti-
influenza B virus antibody immobilized on said detection zone is said monoclonal

antibody as defined above.

Effect of the Invention

By the present invention, an anti-influenza B virus monoclonal antibody
which immunologically reacts with influenza B virus but does not react with
influenza A virus was provided. By immunoassays using the disclosed anti-influenza
B virus monoclonal antibody, influenza B virus may be detected or quantified in a
manner distinguishing from influenza A virus. By the present invention, an

immuncassay device using the above-described anti-influenza



immunoassay device using the above-described anti-influenza 5 B virus
monoclonal antibody was also provided. By using the disclosed
immunoassay device, influenza B virus may be detected simply and in a
manner distinguishing from influenza A virus. Therefore, it is expected
that the present invention will greatly contribute to the diagnosis and
therapy of influenza. Brief Description of the Drawings Fig. 1 shows the
results of the experiments in which the monoclonal antibodies according
to thefrasempimventionieds reactedprithdedeBmtigenke fisdtsded by
Western blot method. Fig, 2 is a schematic cross-sectional view of an

embolTMEHESFHHE eS8 PG? Bt M aRy s therBrastRamghtion.
Fig. 3&@@1@%@1}@ WS HANYINS, %nv%émﬁﬂé?ei%?éh? 1§E§Iﬁé€é€%§ﬂ 'Ehg}:ﬁesent

measuring device according to the present invention is set in a cassette.
Fig. dilyantirossHegettibnainvibutd akdwr dilgngsthenldnbeAnA' dfikdlyen’za.Best

Mode for Carrying out the Invention As described above, the monoclonal
antibody according to the present invention undergoes antigen-antibody

reaction with the nucleoprgp@pxggsggg,tﬁg%@tﬁa ﬁmﬁn\é\éhich nucleoprotein
has a molecular weight of 60 kD to 75 kD. The fact that an antibody

undergoes aitigeheantinodyureattiornyyithmbetnuciaaproteibeidnfluienza B
virus, having a molecular weight of 60 kD to 75 kD may be confirmed by

WestéRi IBehetrsieio shinty setivetoruel Saratersb i cajigiide gel
emc”ﬂ%@f{%%% é%@ée%%%g %i(g\(g influenza B virus as the sample. In the
2rn blot ( es

Western sée Examp elow), the monoclonal antibody according to
the presentrigveRtCEHESEARRIHES HEANCIROPSOIaItH M ANIRGN JNB G HSKrng
weight of 60 kD to 75 kD. As mentioned above, the monoclonal antibody
accoréfviFtoctrelpiodht NsveRiibEeBs not substantially undergo

ntigen-anti I ion with influenza A . :
antigen-a tﬁgdﬁ’ is %ap%r? e g owgn%ean e?(ampie of the state wherein the measuring

device according to the present invention is set in a cassette.

Fig. 4 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 B
virus, which nucleoprotein has a molecular weight of 60 kD to 75 kD. The fact that
an antibody undergoes antigen-antibody reaction with the nucleoprotein of influenza
B virus, having a molecular weight of 60 kD to 75 kD may be confirmed by
Western blot method involving sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) using influenza B virus as the sample. In the
Western blot (see Examples below), the monoclonal antibody according to the
present invention recognizes the nucleoprotein having a molecular weight of 60 kD
to 75 kD.

As mentioned above, the monoclonal antibody according to the present
invention does not substantially undergo antigen-antibody reaction with influenza A

virus. The term "does not substantially undergo antigen-antibody reaction” herein



virus. The term "does not substantially undergo antigen-antibody reaction”
herein 6 means that the antibody does not undergo antigen-antibody
reaction at a detectable level, or even if it undergoes antigen-antibody
reaction, the degree of the reaction is apparently weaker than that of the
reaction with influenza B virus so that itfis clear for those skilled in the art
that the antibody does not undergo antigen-antibody 5 reaction with
influenza A virus. The term "does not substantially undergo antigen-

antibgeyneRAIRNMIHRID Hue TR MddrEtsuanigEa iR teaN fdbix biex dbtibnbly
does not substantially undergo antigen-antibody reaction not only with the
nucldeystoceirvefifitflmderzachaviisan-tniibatiyomroasihecioan s die satoafs

influenza A virus., In referred mode, the mqnoclonal.antibady., .
oo AR R RESFE et it o 6 s PO A GO E B (L i i s loar
with igflyeRe adHod i rPnRiefe Hash a9 dssshs: tnanes amakaakinedy

according to the present invention undergoes antigen-antibody reaction
swith tesstnctatpidheinzofcdants. slibtypmotit netrmbsBially wreagdsutigen-

influenza B virus has hemagglutjnin (H) and neu%n%ir%dascbéygs n thet
surfatSiRadneanion PRI Y BIRS SR R AATIS 15 R
depegy g%ﬁﬁj@@%@%ﬁg@%%ﬂaa o 5512kt AR Boproten of
monoclonal antibody according to the present inveéntion preferably
undexgnesAntgen-Rntbogytaacttnhwittidhennotiepmtetneut.at least
those described in Examples below (see Table 3), and more preferably,

with efertediadroteameoprclanak ApApAdy ASEo FHacIP HATENSY BYGTHIR 38in a

preferred mode, the monoclanal antibody according to the present
minven(i?gﬁn&o %ﬁ%‘f%&f%g?%cnt\%%y%%u gﬁ?gﬁﬁéen-antibody reaction with

the pathoggisREeibeniELaligHsHiseasas BbIYICREHE HaP praseat
least partly similar to those of influenza. Thus, the preferred monoclonal

antibieyngicoerdimgpts htigcprasintimvastivorvilb 8w nutleuseinbfigeh
undergo antigen-antibody reagtion with, for 25 exa Izj, aderlovir.uil_giy@gs
S irus™1,

Ito 7P CYRE AR Hes ATE SnB BTSSR S LRSI Y
echoyiri3 (RES 8 of 18 %R 3P e VIREPAHITMRE s assified into various

15 subtypes depending on the differences in the structures of Hand N. - The
monocional antibody according to the present invention preferably undergoes
antigen-antibody reaction with the nucleoproteins of at least those described in
Examples below (se¢ Table 3), and more preferably, with the nucleoproteins of all
known subtypes of influenza B virus.

20 In & preferred mods, the monoclonal antibody according to the present
invention docs not substantially undergo antigen-antibody reaction with the
pathogens of other infectious discases 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 witl, for

25 example, adenovirus (types 1 to 7), Coxsackie virus (types A16 and Bl to BQ),
herpes simplex virus 1, echovirus (types 3, 4, 7, 22 and 30), enterovirus (type 71),

murmps virus, poliovirus (types 1 to 3), RS virus (subgroups A and B), parainfluenza



mumps virus, poliovirus (types 1 to 3), RS virus (subgroups A and B),
parainfluenza 7 virus (types 1 to 3), Escherichia coli, Klebsiella
pneumoniae, Pseudotnonas aeruginosa, Serratia marceseens,
Staphylococcus epidermidis, myxomycete, Staphylococcus aureus,
corynebacteria, Corynebacterium diphtferiae, Candida albicans,
Streptococcus pyogenes, Streptococcus sp. (Groups B, C, Gand F), 5
Streptococcus pneumoniae, Hemophilus influenzae, Listeria

MONGEYINGRRES 1o\l FREhas M POIG Uhbside fehilasnyeia ieadhaonatis and

Chlamydia pneumoniae. As is well-known, by decomposing an antibody

with pesiros. Sefsiis, remeBtsay FgHEAecHAARGBIdindHHIY i the
Corre@g:ﬁi{lgéngc?gﬁ'l %ﬁss&c 0.8 Sapﬁﬁ%% %%”Hg{}f{é%ﬁi)@ﬁ&%%ﬁ%%a

(refe -binding Tragrhent™ in esent description)

are obiinge SR RAESSNBRINDdhR ARtgRGbipdBIfragmEr)s of

the monoclonal antibody according to the present invention may also be
sused Srdprecsamepmampigra sl rhitndeltastcantisistly BeteTdisy s the
present invention, and are within the scope of%\]gecﬁtr[ese { |nvent|op.eThe
enti

mon EHS RSB LB A R A PRLGHS RSB e
15 by the CRQY&%M&&MW}%@EBMQ%@H é}ﬁi@&iyﬁtﬁtﬁﬁiﬁmp&' i9f
s the nucleop

influenza B virus as the immunogen. rotein of influenza B
virus ansibodggrinm eins trvinpdeniisgubidig vatituscouttspadingdietizsiyfigk Ay a
I-1A vaccine, HA anti%en for HI and recombinant antigen may be

b :
emplByefras sy dEEv:riireree Grbmed 9us "anigrBndira Haemedn 8 e

as an immunogen. To inhibit th ti ' i i and
O B e P e

ultrageigirifHaalian GaRcierexamele adoribghe e paant 2 tntiad HikOB0) be
or an antigen after treatment with a protease (see, for example, J.
Immunesd. inbetsanie magerre tha menades) subopraseapipgde (bepgescnt

monqclonal antibody may pe produced by the. hybridoma obtained by 25
e e S S

]
h%nabove-described

nucleoproteif, AL IRHENZAR N US.AERJUS IO R RATRCEARM may be prepared
antibody-producing cell of the animal
15 by the conventional hybridoma method using the nucleoprotein of influenza B virus
as the immunogen.  As the nucleoprotein of influenza B virus used as the
immunogen, any of the virus culture medium, influenza HA vaccine, HA antigen for
HI and recombinant antigen may be employed as long as the nucleoprotein exists
abundantly and it can scrve as an immunogen.  To inhibit the actions of highly
20 immunogenic HA and NA contained in the antigen, the nucleoprotein purified by
ultracentrifugation (see, for example, J. Biochem.; 102:1241-1245,1987) 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 produced by the hybridoma obtained by
25 immunizing an animal with an antigen containing the above-described nucleoprotein

of influenza B virus, and fusing 2 monoclonal antibody-producing cell of the animal

with a tumor cell,



with a tumor cell. 8 The above-described hybridoma may be obtained by
the following method: That is, the nucleoprotein of influenza B virus
obtained as described above, which is to be used as the antigen, is
intraperitoneally or intravenously administered to an animal such as
mouse dividedly in several times at 2- t@ 3-week intervals, together 5 with
Freund's complete adjuvant. Then antibody-producing cells originated
from spleen or the like are fused with tumor cells which can grow in vitro,

such as mygloma,callling. 18 Hsianmax BE AR oM SR method:

polyethylene glycol in accordance with the conventional method by
Kohldihatis, el steipoiiadimel Mibh2E6 BAaTs dBEBpdasaizsdaibedsthovs evidki is
virus or the like. The selection of hybridomas which produce an antibody

that redsgesess theantigerersrertipmil an T B OREYY ARRIHETR 8
cells @M@&%ﬁ%&&% L@rg%;&g%i.%s fromyhefussdigells. thegells

: ¢ .
which are alive In medium and/or HT medium may be selected as
shybrigdemnBsda s Batipe:e diiiommethed adifvddyendhe thy beldemgisated from
producing the monoclonal antibody which specifically recognizes the
nuclesisaterthe e fissdpvih Gamorsplredib e @By P A8 fke in
which th?ecglggﬁhrpedium of the hybridoma is reacted with highly purified

Nye . . L -
nucleoprotein o]f ififfuenza B virus immobilized on an assay plate, and then

further reagiRdwih ARfiERHBRIBYRLAL JHNRHINAG 96N R dicordBctwith

Examples described below, a plurality of preferred monoclonal antibodies

accofbéngnettionpresgmliby BotibnandMilstobaiatiraniptiafees8h theH) or by

werenamed hybridoma FrB 1-03, hybridoma FrB 1-07 and hybridoma
10py g 3sitg SRR 24 ik%e hybridomas have been deposited with

Internationay, P ot ( (ganizibaie m@mmmahmm@ 1Répaivanged

Industrial Science and Technology, AIST 25 Tsukuba Central 6, 1-1-1

H iga&hbiéﬁgbdu}ibaf |béards Bajhas, fasrtiie ma_fmm miaﬁm&mmd rput as

O v "That s, roms the fsed ool e cels whith s sive it HAT medha
and/or HT mediam may be sclected as hybridomas by limiting dilution method.

15 Then the hybridomas producing the monoclonal antibody which specifically
recognizes the nucleoprotein of influenza B 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 B virus immobilized on an assay plate, and then further

reacted with anti-mouse immumoglobulin (Ig) or the like.

20 In Examples described below, a plurality of preferred monoclonal antibodies
according to the present inveption were obtained, and three of them were named
hybridoma FrB1-03, hybridoma FrB1-07 and hybridoma FVB2-16, respectively.
These hybridomas have been deposited with International Patent Organism
Depositary, National Institute of Advanced Industrial Science and Technology, AIST

25  Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan, as international
deposition in accordance with the Budapest Treaty. That is, hybridoma FrB1-03 has

been deposited under identification reference of "FrB1-03" under accession No.



been deposited under identification reference of "FrBI-03" under
accession No. 9 FERM BP-10070 (date of deposit: July 18, 2003;
converted, on July 14, 2004, from domestic deposition under accession
No. FERM P-19441); hybridoma FrB1-07 has been deposited under
identification reference of" FrB1-07" ungler accession No. PERM
BP-10071 (date of deposit: July 18, 2003; converted, on July 14, 2004,
from 5 domestic deposition under accession No. FERM P-19442); and
hybri / S engsi %é}@d identificat f f
B e S
18, 200360 ByeIEdn QRddpivci4icaQ0A FERV Fdoméestinyddpesitind Lbitess
accession No. FERM P-19440). Each of the above-described hybridomas
may bretrdepnsited aslprddrrtifisationaeformppsid i Y aisBRS ARSI NGrily
used.j I s,.and the I tibod
om TR A R T e T A o,
sbe regavaRUgNacRinistetaesthn Rbrcoma wan paaReltie: BPBLies
from which the hybridoma derived to accumulate ascites therein, and by
recovesibgitidepusiabetdraianifretignfrderce ofSdiieB216 " madsessiigio.

h lonal antibody, usual purificati hod d
BN PG R AR SH T e GEl Bt i 2002 Bt
chromatograpiyief eXEHanashrRe ategieRiysaffinity chromatography

using protein A, and the like. It was confirmed that the monoclonal
antibodies peetpaitte iy thadatrihed Bbdiacsbes reticod:rabltedltithy the
nucleoprotein of influenza B virus, and reacted with various strains of

10infludpbrdeniras: medynterkitenwindipest ciucm et Bestooc ondintipedy
Table 3 feioM LIz BB e ARk SHANSHIHEARIGP e

dete@%\t’i y using monoclonal anti Ies according to the present

iNventiaody futh 8e athaichang agraaRicEpa ety igsidvit baridreogarisms,
for example, adenovirus 25 (types Ito 7), Coxsackie virus (types A16 and

Bl tosB8jehkopeshithibekvbiilae debhd s rygals soiesthervin, spddy),
eute ?%X&%xsiééytgee g&&éc%lﬂg] B?ﬁ%’é%sfré’xg | Q0 kseRes.

15 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 confirmed that the monoclonal antibodies prepared by the above-

20 described method reacted with nucleoprotein of influenza B virus, and reacted with
various strains of influenza B virus.  They reacted with preseptly available stock
strains (see Table 3 below) of influenza B virus, and the stock strains were able to be
detected by using monoclonal antibodies according to the present invention. On the
other hand, cross- reactivities with the microorganisms, for example, adenovirus

25 {types 1 to 7), Coxsackie virus (types A16 and Bl to B6), herpes simplex virus 1,
echovirus (types 3, 4, 7, 22 and 30), enterovirus {fype 71), mumps virus, poliovirus

{types 1 to 3), RS virus (subgroups A and B), parainfluenza virus (types 1 to 3),



(types | to 3), RS virus (subgroups A and B), parainfluenza virus (types |
to 3), 10 Escherichia coli, Klebsiella pneumoniae, Pseudomonas
aeruginosa, Serratia marcescens, Staphylococcus epidermidis,
myxomycete, Staphylococcus aureus, corynebacteria, Corynebacterium
diphtheriae, Candida albicans, Strepto¢pccus pyogenes, Streptococcus
sp. (Groups B, C, G and F), Streptococcus pneumoniae, 5 Hemophilia
influenzae, Listeria monocytogenes, Mycoplasma pneumoniae,

Chlagyydia srarRamaiis.ang @W%?@&%W%W&&%ﬁm, but

no reaction was observed. The monoclonal antibody according to the
preseni-tament Sl decusatdomitimyroayseysSiapiyiecdetectiorrar
quantification of influenza B virus. The 10 immunoassays per se are

well-RANRAS I A Sr bR AR it e AP s ISR 5By e d.
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type,pl}<’ wnimmunoassays ‘include $andwich immunoassays, competition

sIMMUNGRASSEVS et alienimrsenassrysiyvesisn pleuanddbe like.
Classifying the known immunoassays according to the label employed,
knowdHantrdiadraskeyeris snhellauiforeseerees Wi e Essals oTsgrHen
immunoassays, radio immunoassays, biotin immunoassays and the like.
Any %Oggg}fﬁqmunoassays maybe employed. Further, diagnosis may be

attained by BARGLISQ SRR adbLRASER HRGEEseht mbelashaniinadids for

used in the immunoassay, the methods per se for labeling an antibody

are viehkmeesay shttsnicofthe ovetismiiwivmet indenma ae mphsyed. It
20 is known that by decomposing an antibody with,papain,or pepsin, an
10antibRIPASRE AE S ERC AL AR AGRIEY Gt é’faﬁg}bqwg‘gﬁf@ﬁ% g e

bindipg, h'&gwit%s,%ggam%mgﬁmb&% fragragptisicalled

"antigen-binding fragment” inthe present specification) is obtained. The
antigeachinding, egm enisuebdheyaniihed ol Wit presentsayerboperigyn
also be used in the same manner as the antibody ol'the 25 present

inveABERITR SRS, PAeHIIa R B Rersseya Y Go ek AR i e s re Gt Ik

s no%he known inumunoassays according to the label employed, known immunoassays

15 include fluorescence immunoassays, enzyme immunoassays,-radio immunoassays,
biotin immunoassays and the like. Any of (hese immunoassays may be employed.
Further, diagnosis may be attained by immunohistostaining. In cases where a
labeled antibody is used in the immunoassay, the methods per se for labeling an
antibody are well-known, and any of the well-known methods may be employed. It

20 is known that by decomposing an antibody with papain or pepsin, an antibody
{ragment such as Fab fragment or F(ab"); fragment having the binding ability with the
corresponding antigen (such a fragment is called "antigen-binding fragment” in the
present specification) is obtained. The antigen-binding frapments of the antibody of
the present invention may also be used in the same mantier as the antibody of the

25 present invention.

These imxmunoassays per se arc well-known in the art, and so it is not

necessary to explain these immunoassays in the present specification.  Briefly, in



necessary to explain these immunoassays in the present specification.
Briefly, in 11 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 B
virus by antigen-antibody reaction. Aftgr washing the solid phase, the
second antibody bound to the solid phase is measured. By labeling the
second antibody with an enzyme, fluorescent substance, radioactive
substance, biotin or the like, measurement of the second antibody bound

tQaH&%l%ﬁ 'i&&&%ﬁ@s@@yf&%ﬁ%ﬂi&eﬁx@%%%@%@% E?&éﬁpﬁbeﬁh& or an antigen-

above-mentioned measurement is conducted for a plurality of standard

DifpIeSerdoRtEahingERAbRR %b%éﬁti%ﬁé%ﬁﬂ@fﬁae@éﬁr&éﬁﬁ%d
thairelatiorshipchebyeah thawsacertiaionahitheenotlbapreleia tesdhent is
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prepare a ca ration curve. e nuc oproteln In a test samp e may

durartigee i badpiyistcthe easyrdaedhoakt Witk f@aws?a%iméhm bpund to

sheuit bsnnetrdhalthe E?%nﬂg&ﬁéi%eﬁdfuﬁﬁmmayam@lz@iﬁe fluorescent
above- mengoned se ond an%body may,. Qe exchanl%e Pa gggég%%{ Ly

. substance, ra 1oact ¢ substanc 106110 e, Measure
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measurement of the absorbance. The above-mentioned measurement is

AR PR A el RO ShanRfbiR SrpsL iR AEN EBEF AR A RACHRAT the
corbentratio mokdheuniclcaprite imdahdthesvetdionsinip dfebwednl thelotied to
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measured absorbance is plotted to prepare a callbratlon curve.

rﬂ?@l‘é{éﬁr@f@%ﬁ?ﬁ%ﬁb@?%@%&i%@i%&éﬁﬁl reeheibppipieg tméthe above-

measuied mRserbaagedo thekalibraiiaced @&oﬁm&se@ﬁﬂlhgnw@mgngéﬁo In

pro iQes an immunoassa dev% e sln(g0 the ap ye- described monocl ong
aggliuiipnation 1mI8LII103tSSEH71$ he antd rding 1o t ?]Pr S nventlo Or an antigen-
ody accor 0 presen ventlon y whiC influenza B virus
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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 & known concentration of the nucleoprotein, and the relationship between the
concentrations of the nucleoprotein in the standard samples and the measured absorbance is
plotted 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 B virus may be detected simply in a manner distinguishing from influenza



A virus. The immunoassay device comprises a labeled reagent zone
having a labeled mobile anti-influenza B virus antibody, a sample-spotting
zone, a developer-supply zone, a developer-absorption zone and an
influenza B virus-detection zone in which 5 an anti-influenza B virus
antibody is immobilized on a matrix, whiéh zones are provided in the
matrix, wherein at least one of the labeled anti-influenza B virus antibody
and the anti-influenza B virus antibody immobilized on the detection zone
is thegmgrgclonal antibody according to the present invention. The sample
spotted on the sample-spotting zone undergoes antigen-antibody reaction
with the |abaemmwﬂﬁ‘éwam@éfwwg%é@@%%@ﬁﬁ%ﬁé}&bel

thereby a labeled,antigen-antib complex is formed. This cunnl
o A R B e TR SRS ey loper supoly

develgpRlSuRpIvRRAIREeRGMENRdRHtENEA R Bitigdrieatinrorohevhich
Here, the anti-influenza B virus antibody immobilized on the matrix and

Ghe labetetlinfitgenParitisedibodriplosnghilised oantiginarigormpeedetion
so that the 15 Igbeled antigen-antibody complex is immobilized qn the
AR T, 6 e A I o e
influenza Byitsdelertion4ons Waaakisdusarddyiwbeihas taedabetons

exists or not. The developer passed through the influenza B

virus-dete ciinncdonbasiabhoreding thtidpvetoperatisorpiibn 2ok smisd
sample-spotting zone and the labeled reagent zone may be the, s
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one o eled antibody and the™ antibody immobilized on the influenza
B virugsdgitedidzahe Enihanbpenanibod cantiiedy Soeobditg devtieper
present invention. One of the antibodies may also be a polyclonal .
antib&eRplistHemsthn dexrigrer oels spote et wribiivydgestss
virus are usyally associated or attached each.o ' Nz Badus may
be de%{é%efedﬂ‘gr\%ﬁﬁfa fﬁ]e’?agee ?”éad% a%lﬁgggt)}%gr% 1#2%%% ody iImmobilized on

the inflygpz anBoWitusdaiaskianc engieaitp aamebomnasinaloahindy .

1 513 labeled antigen-antibody complex is immobilized on the matdx, Whether the
antigen-antibody complex was immobilized on the influenza B virus-detection zone
or 1ot is judged by whether the label exists ornot.  The developer passed through
the influenza B virus-detection zone is absorbed by the developer-absorption zone.
The sample-spotting zone and the labeled reagent zone may be the same zone (in this

20 case, the sample is spotted on the labeled reagent zone). In the immunoassay device
according to the present invention, at least one of the labeled antibody and the
antibody immobilized on the influenza B virus-detection zone is the monoclonal
antibody according to the present invention. One of the antibodies may also be a
polyclonal antibody.  Sinee a plurality of nucleoprotein molecules of influenza B

25 virus are usually associated or attached each othier, influenza B virus may be detected

even if the labeled antibody and the antibody immobilized on the influenza B 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 present 5 invention is made of a
water-absorptive material in which liquid can be transported by capillary
action. Examples of the water-absorptiué material include cellulose and
derivatives thereof such as cellulose and nitrocellulose, and filter papers
made of glass fibers alone or containing glass fibers, membranes and

porous matgtials,.Alihaueibgsizacrihacrtbuis-aat estpgiegdnthose in

the form of strip having a 10 width of about 3 mm to 10 mm, and a length
of abowedrmwilltookOE: desardwd sppefielind because they have good ease

of handling. To prevent non-specific adsorption of the proteins originated
from Mﬁﬁé’émple to the matrix during the measurement, a part or the

entire matrignay, he Hoeked, Wi MANSA) 3iMRIRIRNSHE gt

bovine serum albumin (BSA), casein, sucrose or the like. 15 Detection
57 oneiltvditg dteatio nfzonesrabinfiienmatBisi in svhichd tpaddcar bt dranspastidch
the anti- influenza B virus antibody is immabilized on the matrix mﬁ%\gsg

d
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accorgigiieihgqresenhiavRatitns Abehaknotihanmaerqratetaddisthe
“anti-influenza B virus monoclonal antibody according to the present

inventihouehéhapigcinfithe mers iirgsresitedfhor td adter ﬁt@géﬁﬁﬂ%
e LN ST P NS WP OF R AR e
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polyclonal antibody, a polyclonal antibody may be appropriately selected
from tdeotiomed fatatiyteintos aisited fainiesponleorths rasttin Sustig the
measurement, a part or the entire matrix may be blocked with an animal seram
protein such as bovine serum albumin (BSA), casein, sucrose or the like.
15 Detection Zone
In the detection zone, an influenza B virus-detection section at which the anti-
influenza B virus antibody is immobilized on the matrix may be provided. At least
one of the anti-influenza B virus antibody immobilized on this detection section and
the labeled anti-influenza B virus antibody described below is the anti-influcnza B
20 virus monoclonal antibody according to the present invention, and both of them are
preferably the anti-influenza B virus monoclonal antibody according to the present
invention, The anti-influenza B virus antibody on the detection section is preferably
arranged on the matrix, in the form of a line perpendicular to the direction of the flow
of the liquid (longitudinal direction of the matrix) for the measurement with high
25 sensitivity. As the anti-influenza B virus polyclonal antibody, a polyclonal antibody
may be appropriately selected from the commercially and easily available polyclonal

antibodies.



The anti-influenza B 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 B virus antibody maybe
lgG antibody or 1gM antibody, or may be Fab, F(ab")2 or the like which is
an antigen-binding fragment of 5 thesd4ntibodies. The anti-influenza B
virus antibody immobilized on the detection section may be physically
adsorbed directly on the detection zone in the matrix, or may be fixed by

chemical bogd suGhReEe Tiant handdfliereaivelionthealstindieaza B

virus antibody may be bound to a water-insoluble carrier and the carrier

may Bescihetandopd ndifhe mrseviorekenidisonen s nsd inslividatiepr in

include the particles obtained by .insolubilizing a mixture of gelatin,aym
arabi‘(“,om'll?(%f1 Wiunt HeERHE D ogpﬁﬁseardj%)p r%‘gebi’%(eéﬁ?@g iC5ton No.
63-2922R 0 elvaty eEla iR pAktgle ProRseiiRersaRReh bR dike frdfient of

anti-influenza B virus monoclonal antibody maybe bound to the insoluble
Scarrighdsy attéhodione-described chemical bond or by physical adsorption.

15 In the detection, zone, influenza A virus-detection section b anti-
influenza A%?%%W%Waﬁ% @I’B}?S&dgﬁnﬁb fg’né]}%%i%c?ﬁﬂ l%%&g B*
virusydeteation SeCHOm byds antidaluenasBnyiivmhanibady: hiyse fixed
influenZa’A virus- detection section may be arranged at either upstream or
dowristrkamical toadinibhes zavaBnitosdd etelttimatiselytit intihiafldgreetonios
the flow of the developer, as long as it is 20 arranged in the vicinity of .the%
e e e e e e The S
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polyclonal antibody or a monoclonal antibody, and may be immobilized on
the madsinbiy-Ghenibabiengenii by physichl adsogdtiahasnistthbosgtse: of
the anti- influenza B virus antibody. 25 As mentioned above, it is preferred

to prélApresn RamatRsklistiamhe (SHa8Rdh, pelvAerA BBt tglass fibers
influenza, B yirus-fletection seetan in 9@%0%5 "L@’&?%?%@%ﬁ%%e
the iffldenza’B virus &nd'influenza A Virus. These
insoluble carrier by the above-described chemical bond or by physical adsorption.
15 In the detection zone, an influsnza A virus-detection section by an anti-
influenza A virus antibody may be provided in addition to the influenza B virus-
detection section by the anti-influenza B virus antibody.  This influenza A virus-
detection section may be arranged at either upstream or downstream of the influenza
B virus-detection section in the direction of the flow of the developer, as long as it is
20 arranged in the vicinity of the influenza B virus-detection section. The anti-
influenza A virus antibody immobilized on the influenza A virus-detection section
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 B virus antibody.
25 As mentioned above, it is preferred to provide an influenza A virus-detection
section in addition to the influenza B virus-detection scction in order to

simultancously measure the influenza B virus and influenza A 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 of a plurality of lines 5 each of whiéh having a width of about 0.5 mm
to 5 mm, which lines are closely arranged. In the case of a matrix having
a width of about 5 mm, the detection sections may be formed by spotting

the agdiedy RBSLANIERMELNHIGrainaTaY Bl At abduld itagetn 2R,
respectively, and drying the matrix. Labeled Reagent Zone 10 The labeled

reagéimplerpotiing oaciandstelpaoriiy anmsatearsauy ks e Brirus

antibody movably in the zone prqvided on the matrix. This zone may be
formé’%fﬁg%%lﬁéb’flt 5%%%%@%%@8?\%‘%%%6%& i0n'6 %ﬁ]ovl\i/q }?f the
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spotting the enzyme- labeled reagent on the matrix, or by laminating a
5watersahebniticelprdgmontdiniighing 4.5 erdprhevtatwdil Haessaclesely
incorporating the enzyme-labeled reagent,in a part o the entire region of
the rAEEFHS P AR 219 RBRTACRBRE ot ALY ey BT pa
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used. At least one of the labeled anti-influenza B virus antibody and the
antibatayt 20 ppmddilizedspertiheldetdchipngzbamigithe anti-influenza B

virus monoclonal antibody according to the present invention, and both of
them-&Pele5Bf8eaBI¥ARe anti-influenza B virus monoclonal antibody

according g, (6 pr ' i | AP UG- Fvisa

mantibody, f@é&%ﬁ@gﬁ%}%\?ﬁéﬁ %’eﬁgé%%gepg %a%g?n §1e case of tlhe
abovB-dascribpshpnideasly intbedde ectinaizange ahtfae [Hhiekede may be
anti-influenza B virus antibody may be prepared by binding the antibody

with fhanpshanstreseyeikederetion aens imeiedisceboyphis fonsfdas Arutkper
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labeled reagent on the matrix, or by laminating a water-absorptive pad containing the
15 enzyme-labeled reagent, or incorporating the enzyme-labeled reagent in a part or the
entire region of the matrix which intimately contacts the pad.  As the water-
absorptive pad, the pad used for the sample-spotting zone hereinbelow described may
be used.
At least one of the labeled anti-influenza B virus antibody and the antibody
20 immobilized on the detection zone is the anti-influenza B virus monoclopal antibody
according to the present invention, and both of them are preferably the anti-influenza
B virus monoclonal antibody according to the present invention,  As the labeled
anti-influenza B virus antibody, fragments thereof may be employed as in the case of
the above-described antibody in the detection zone.
25 The labeled anti-influenza B virus antibody may be prepared by binding the
antibody with the Jabel, Examples of the label include enzymes, colloidal metal

particles, colored Iatex particles, luminescent substances, fluorescent substances and



the like. As the enzyme, various enzymes used in enzyme immunoassays
(EIA) maybe employed. Examples of the enzyme include alkaline
phosphatase, peroxidase, (i-D-galactosidase and the like. Examples of
the colloidal metal particles include colloidal gold particles, colloidal
selenium particles and the like. 5 The I&bel and the anti-influenza B virus
antibody may be bound by the known methods using covalent bond or
non-covalent bond. Examples of the binding method include

glutaraddizhy dastiethognperindaiennetbodedrialaingideimetinosssaps iy
disulfide method and methods using various cross-linking agents (see, for

exariffé PSROPEIN, Rigenes e ReiraK Bz Yine BieiEtition,
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for example, N- suEcinimi eimide butyric a GMBYS),
- N-sugeitidteidivdiGdealéiinti golh xtioii @llisldal selenium particles and the like.
N-succinimidyl-4-(N-maleimidomethyl)cyclohexane-I-carboxylic and or the

Slike maybe Uigdebelr i dharothisdy EovAEBO Ay B aund b g known
groups_.existing in th tibody maybe, used. Alternativel e labeled
A T e s

abovgriierGHaed bindiag b eeRitehc AL wane B Hanstionaharedp such
as thiol group, amino group, carboxyl group, hydroxyl group or the like. In

the npetdtisuliide mehed svdlerthirbsndingreneyssteas-budugpionsdrcth like

may be used, influenza. A Mirus,is.detected
simufti& %s%ﬁ@ﬁb@g{&&eﬁ% ggégmza fefge, vol31,
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the Iggeled%gag?%t zone to prepare t%e device. T 2&itabeled Qﬁ
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influenza A virus and the influenza B virus are simultaneously measured,
sincexlatgg areunibahthnyabaled restgemnisale thiskelid amidvéntagadus

for measurement with high sensitivity to incorporate the 17
15 virus antibody may be prepared by the above-described binding method after
introducing a functional group such as thiol group, amino group, carboxyl group,
hydroxyl group or the like. In the methods using non-covalent bond, the physical
adsorption or the like may be used.

In céses where the influeniza A virus is detected simultaneously with the
20 detection of the influenza B virus as mentioned above, a labeled anti-influenza A
virus aniibody 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 zone may be contained in one of the matrix
and the water-absorptive pad, or may be contained in both of the matrix and the
25 water-gbsorptive pad.  In cases where the influenza A virus and the influenza B

virus are simultancously measured, since large amounts of the labeled reagents arc

used, it is advantageous for measurement with high sensitivity to incorporate 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 labeled anti-influenza B virus antibody may be
appropriately selected depending on the expected amount of the test
substance in the sample, it is usually abbdut 0.01 gg to 55 gg in tenns of
dry weight. When incorporating the labeled anti-influenza A virus antibody
and the labeled anti-influenza B virus antibody in the enzyme-labeled
reagentgantbihejranaytb mdipidieityinde deatbivition stabilisethe matrix and the
solubilization-adjusting agent or the like. Sa%-spotting Zone 10 The

samphadspditystohe snayrbel fhedvbeloh b intugnea saranibahiardbn
fth | - I . ' in.
o SRS AN Sl

ono evelop ncorporating a reagent or
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site downstream of the developer-supply zone and upstream of the
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device in which the sample-spotting zone is formed in the enzyme labeled
reagegtitontheitiks. preferred to add the water-absorptive pad containing
the epzyme label for carrying 20 out the assay efficiently as mentioned
abovgfl%ﬁﬁﬁsﬂqg‘% f8%& comprising the pad, since a large amount of

1psample fluigynay he spatied, RMIRCHLERMPANE R MRS RARAdRatEa

measured at a high detection sensitivity. The material constituting the
wate pfhs deptivecpathisysetectatiusireath ef tha tiataiionirich is thy dikeaaiserb
the labeled reagent and the influenza virus. Examples of the materials
includ feroeidissisel el hei & ARy RSB TR RT AP M ro RIS RACISF
Com%ﬁ&’f]gg z?%(?nﬁs? PRV RS SPQQJ é@ééﬁ%e@%%% RdaRrqgellulose
and the liké, and these materials may be employed individually or in
comhinaliger-Albasughdhel sixtetiicfmesargerdicaddeddnt zone in the
15 direction of the flow of the developer, 2) a pregeribed site downstream of the labeled
reagent zone and upstream of the detection zonc in the direction of the flow of the
developer, or 3) in a prescribed site on the labeled reagent zone, In the device in
which the sample-spotting zone is formed in the enzyme labeled rcagent zone, it is
preferred to add the water-absorptive pad containing the enzyme label for carrying
20 out the assay efficiently as mentioned above. With the device comprising the pad,
since & large amount of sample Auid may be spotted, & minor component in the
sample may be measured at a high detection sensitivity.  The material constituting
the water-absorptive pad is selected from the matetials which scarcely adsorb the
labeled reagent and the influenza virus. Examples of the materials include porous
25 materials made of synthetic or natural macromolecular compounds such as polyvinyl

alcohol (PVA), non-woven fabric, cellulose and the like, and thesc materials may be

cmployed individually or in combination. Although the size, thickness, density and



the like of the pad are not restricted, it is preferred to use a pad having
longitudinal and lateral lengths of about 3 mm to 10 nom, and a thickness
of about 0.5 mm to 4 mm for carrying out the assay efficiently.
Developer-supply Zone 5 The developer-supply zone is the zone formed
at one end of the matrix in the longitudifal direction, to which the
developer is supplied. The assay maybe start ed by immersing this zone
in the developer contained in a vessel in an amount sufficient to reach the

develppaiahisRspears abaeAriiauid Rath eeslainisg lpel devialopesitadiyalbe
attached to the developer-supply zone, and the assay may be started by
breakind)lzietd) engtbs of abeutignio: kath Marsisaihiskiery shabauioperfto
contactg%th the, matrix, The deyeloper may appropriately contain a

surfalt rﬁﬂ‘ﬁ%ﬁ%@“&&‘éﬁﬁs@iaﬁ &Y antibacterial agent or the like. In

casesbmg%g@awmg is used as the label, the substrate may be added
to the developer in addition to the substrate reagent zone hereinbelow
Hescribed. Eraduplesoitpelpufferstiution fomeiaingeailifdhageiix isthe

include acetate huffer, borate byffer, Tris-HC1 buffer, diethanolamine
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As the developér pad, a filter paper made of, for example, cellulose or

cellulaseadietheativelopayaberptioployed. Ddystbpt-@bsorgdhe dovedoper may
The developer-absorption zone is provided in the matrix at the endﬁiog&g\l%rEt

than RE &AL VIER BRPUSERRITEE e aSvEIoBeY Bl 2y
1o°r°"'%§\¢e-rl¥ﬁ§c%§§g§ﬁ aifey gg&géj@%&emmﬂﬁv&mwm%@

the matrix so as uently ca e assay. The developer-absorption

zone TRaybRIpFoMeShin @lengatog-ne sorkixnt vttt abacy stibdizer,
material may be arranged on the matrix to accelerate the 25 development.

As thentihassralnssnd aveer e ridh Frer Wispas mavmisuesd At ibehdiing
S TR I Rl o
emplayemthudiBw deseribed.  Examples of the buffer solution containing a buffer agent
15 include acetate buffer, borate buffer, Tris-HCI buffer, diethanolarming buffer and the
like. On the developer-supply zonc, a developer pad may be mounted to stably and
continuously supply the developer to the matrix.  As the developer pad, a filter
paper made of, for example, cellulose or cellulose derivative may be employed.
Developer-absorption Zone
20 The developer-absorption zone is provided in the matrix at the end other than
the end at which the above-described developer-supply zone is provided. This zone
is provided for absorbing the developet supplied to the mairix 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 arranged on the matrix to accelerate the
25 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, a compact immunoassay device may be produced by
laminating the absorptive material on or below the matrix. 5 Substrate
Reagent Zone In cases where an enzylfie is used as the label contained
in the labeled reagent zone, the substrate may be contained in the
developer as mentioned above, or a substrate reagent zone may be

provigd@dJesHBemaixpil- iheomis i bok ihasde velapbrerptipplyaroinbin Tire
substrate reagent zone may preferably be formed in the above 10

desciivetriieneddperpaycionastich wabrore Bpehds ApIFoRsHe FyrPact

incorporating the substrate in the developer pad, As th 16
variotle oo ﬁag g%%‘ir'g?é Eﬁ (r)ore%cg‘efrl\ljl sﬁ%ls ara?%g,le %)rsr? %té%gj%%ﬁéﬁgsﬁlb%?r%es

and thadike.sgssiibed below may be used depending on the enzyme in
the labeled reagent. 15 (a) Coloring Substrates For Peroxidase:
52, 2'-dnibsirbieskBagehiydloatizothiazolin-6-sulfonate) (ARTS),

3,3',5,5'-tetramethy|benzidine (TMB) and diaminobenzidin in
combinatiotf {ftf 'E)ﬁtéﬁ’f?gé&ﬁd’g, rt%ﬁlfragﬁ?l%o ﬁggpﬁ}%[si@@éd reagent
5-b f%&,"mﬁ@{%ﬂ»ﬁ% EQPM J&B@%&E%EQHE&J&?&M Qs ATibIESERBL or 3
Substrates For Alkaline Phosphatase: 4-methylumbelliferyl phosphate
(AMUR)skar: (BxERryatactosydesecvideisthiikmmbet fietd-(BiDtyel shadsigboper-
(4MUG) (c) Luminescent Substrates For Alkaline P o%:)ha & o above-
3_(2._§W}X§a§%amr§yjﬁ%mﬁﬂt@.%¥)prefcra ly be formed mn the above

Y T e
galacigyeaniasid) phelykedpaddioxetane (AMGPD) 20
As the substrate, various coloring substrate, fluorescent substrates,
luminescent substrates and the like described below may be used depending on the
enzyme in the Jabeled reagent.
15 {a)  Coloring Substrates
For Peroxidase: 2,2"-azino-bis(3-ethylbenzothiazolin-6-sulfonate)
(ABTS), 3,3",5,5tetramethylbenzidine (TMB) and diaminobenzidine (DAB), in
combination with hydrogen peroxide;
For Alkaline Phosphatase:  5-bromo-4-chloro-3-indalyl phosphate (BCIP)
20 (b}  Fluorescent Substrates
For Alkaline Phosphatasc:  4-methylumbelliferyl phosphate (4MUP)
For f-D-galactosidase: 4-methylumbelliferyl-f-D-galactoside (4MUG)
{¢)  Luminescent Substrates
For Alkaline Phosphatasc:  3-(2'-spiroadsmantan)-4-methoxy-4-(3"-
25 phosphoryloxy)phenyl-1,2-dioxetane-2 sodium salt (AMPPD)
For §-D-galactosidase: 3-(2'-spiroadamantan)-4-methoxy-4-(3"-§-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 substrate in the form of a line on
the developer pad, and drying the solution. If desired, a signal-increasing
agent, stabilizer, solubilization-adjusting agent or the like may be added.
The site of the substrate reagent zone:g not restricted as long as it is
within the developer pad mounted on the end of the matrix. The amount
of the substrate added to the developer or the developer pad may be
selected depending on the assay conditions, and may usually be about 5
tg to 50@ligppeydavice. Arangemental£anesApisiasissambedivaeniaf
the immunoassay device according to the present invention is
sBf&Hifically shown in Figs. 6 to 8. In Fig. 6, reference numeral 2
denotestadnatrix;defdrenbernumerahd-denatesiailabsiedreagenpasnid, the
SIRLEIESJUMSIAL SAPRRIaR B AMRIE SRS 260 BRI CHERAUTELR

denotes a developer- supply zone, reférencé numer denotes a

d@\b@i@ﬁ&%@é}&@rﬁh@?ﬂi@ﬁ@n retersiepenpircral é&l@éﬂéﬁé@iﬁwwmé?ﬁz@%a
Viidsatelaeiion zone, gﬁfﬂﬁ@ﬁg@nﬁmﬁmﬂﬁgﬁa@s&g&ﬁwwaﬂ& eagesdded.,

Z fer ce numeral 9 deno es a le. In ths e
S o R Ao SRT R ol ut s IR ST Ko
Refbrenoeehontbeand l@fdbmeésﬁanﬁmmm & \iggsbdicateaibsiadrioribe developer

refarRneeMFNSRl rhil denaiRs.a OREGARERALGHARRS, ﬁﬂﬁmafr usually be

reference numeral | 1 denotes a eveloper bath (see Example 4 be
MEBEHA S USRgIRThtdsssay Device With the immunoassay device
acenkdingeto sh&dgpresent invention, influenza B virus in various samples

may be assayed, Ihe A8aay MaN:LS Car{}%%?%??éé ISt %‘E’@X 09 Sesent

sample {othe sample-spotting zZone of munoassay device, and then

stpisiag tiehgevtrspestevtnaidegeld et pad; 1&1&%%@9%}3%@ the

samples i@xﬁﬂﬁ‘hz,lreference numeral 4 denotes a labeled reagent zone, reference
numeral § denotes a sample-spotting zone, reference numeral 3 denotes a developer-
supply zone, reference numeral 5 denotes a developer-absorption zone, reference
numeral 6a denotes an influenza A virus-detection zone, reference numeral 7 denotes
a substrate reagent zone, and reference numeral 9 denotes a sample. In this
embodiment, the sampleispotting zone 8 and the labeled reagent zone 4 are the same,
Reference numeral 6b denotes an influenza B virus-detection zone, reference
mumeral 10 denotes a developer-confirmation zone and reference numeral 11 denotes a
developer bath (see Example 4 below).
Method for Using Immunoassay Device

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

virus in various samples may be assayed. The assay may be carried out by first
supplying a sample to the sample-spotting zone of the imnunoassay 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 lik&15 are absorbed, and the
development is completed. After a prescribed time (usually 10 minutes to
20 minutes), the detection zone is observed, and the label bound to the

detechprigeciion Oy tAconfle engad3.\bisdodhe Sagaplefisneasytedised.
thereby measuring the influenza B virus. The detection may be carried
out by hisisaelenss merst dntiymtirshgapitiasn sefitadodesb éha detelager-

colorir%eterf. quoroeph%tome(}eréllo {) oton counter hotosenstistii\ﬁetggrsr] 100
the liKe? %lgﬁ%(zﬁﬁg on}idt“%’éc3 SUBStre ea, ?)?r?ﬁgnéz%eé rate and the enzyme pie,
used. bR EIRABEME M doR et otk mwbishdhrbaelodn@RbHaghe like

detection zone is visually observed, for example, is simple. By this :
nethed; dhponsidoad duldecirmmenrcxpaiding téfiveamersshtiding Ohwlly
influenza B virus, a semiquantjtative assay. may be att

it L b

Ot SR i NGRS AT e B i) o he
detecign.zane. b Ay e imeaLs tadiend Repincihleabimassay il

now be described in more detail taking the preferred embodiment of the
immunesssiay Heiiflecanchrding tdHealgeesentipentiotedsmobyrvisbligs. 2
to 4 as an example. A sample 9 is ﬁgg.tted on the sample-spotting zone 8,

and tRESERVEIBSEPYTINE YBGRIGHRS d5iFe SRRE &t nERctFtHECRRAGIGHEFB 0
103“pp'gh§90%ec§im?é? geve ﬁr‘éﬁlﬁrvgﬁu%@ e Hé?&ﬁél?g in, the dirgelion,shewn

by the lateral ope’ﬁij arrow by caplllary action. The substrate contained in

the sylisitatead@ gentyzonaecd.is Fissalveddtréhenteketngpiridndvhidvbs
together with the developer. On the other hand, the sample 9 reacts with

the latsbsasefibodijeRionaors s albaehsvethrier axaBripdt Smabe| By this
e R e e i o
reactingyvifethg subeiral asiaybe devalensd. WhendnalenelgthroigaRained
antibody complex reaches the influenza B virus-detection zone 6b, it

1 Sreactbywitdititing2Be coloring of the detection zone by a colorimeter or the like.

The principle of the assay will now be described in more detail taking the
preferred embodiment of the immunoassay device according to the present invention
shown in Figs. 2 to 4 as an example. A sample 9 is spotted on the sample-spotting
zone 8, and the developer in the developer bath 11 is supplied to the developer-

20 supply zone 3. The developer moves in the matrix 2 in the direction shown by the
lateral open arrow by capillary action.  The substrate contained in the substrate
reagent zone 7 is dissolved in the developer and moves together with the developer.
On the other hand, the sample 9 reacts with the labeled antibody in the labeled
reagent zone 4, so that a labeled antigen-antibody complex is formed. When the

25 developer reaches here, the labeled antigen-antibody complex moves in the matrix 2

while reacting with the substrate in the developer. When the labeled antigen-

antibody complex reaches the influenza B virus-detection zone 6b, it reacts with the



anti-influenza B virus antibody immobilized on the influenza B
virus-detection zone 6D, thereby being immobilized on the influenza B
virus-detection zone 6b. In cases where influenza B virus is contained in
the sample, color is generated by the reaction between the label enzyme
and the substrate. On the other hand, i#2cases where 5 influenza B virus
is not contained in the sample, the labeled antibody cannot undergo
antigen-antibody reaction and so is not immobilized on the influenza B
virusafiieatienZera Benttotahenlsiling daes hrtwaet B ituexierdon zone
whether the sample contains influenza B virus or not can be known based

on wiSbsHisr bR BRbiizel o (R G0 SO HEBES AR G o P
the deyelongy confimalion z0ne 10,30 10,7 YIG WHiSh Mg SRR,

reaction with'a'réagent in eveloper Is | e, if the
develppRéaandiipatian#rnadke:isieaiered dnindicatesdhntihesdeetoper
has reached there. Alternatively, an antibody to the enzyme label may be
Smmdbflisssdadhvimes s kaptined iritn stopl s dhrdaboledmtihedy Gavmtandsgo
labeled, reagent which reached the developer-confirmation zane. 10 is
e BB R RSA P PGP e e B i the
develpRekiiaashsards BANAKSIBAKWHRRE dRveleRerwRARNER: @npic
Examples below, anti-alkaline phosphatase antibody is immobilized). By
incorparatingrileaiys|Bdamtbindtiemds koo dasdtisodeibeties iaButaen B
reagent zone 4, and by providing an influenza A virus- defectign zone.6a
the dUREHSIER AR AVFEL HES allh SSRGSt den Zons 10,
1 SIMUANEaUSlY. 50 1hRl et eL B ANRNARMR AV BimBHIAL
be determined by a single aSsay operation. The matrix may be laminated
and fiReseanepittipdertiopadevafimpliastioneida cobaphkitdndivetdikbaBle
fixing the matrix in a case made of a plastic or the like, providingﬁa bath

contalpTRlgReicRcvathpsihere thd HeoaIspEr 8RR SHINh S FFEBR Bhifg o be
the matXiih A ARG tioudlaRias 8t ihe wifsEoHsRRMC G0

the above- described zone , a device having a good ease of handling may
be caggiiriieeich hecsamedribeAssiadiinn thed Tiurpass by @avice
according to the present invention 23

i5 antibody, and the trapped label and the substrate in the developer react so as to make

golor when the developer reached (in Examples below, anti-alkaline phosphatase
antibody is immobilized). By incorporating a labeled anti-influenza A virus
antibody in the labeled reagent zone 4, and by providing an influenza A virus-
detection zone 64, the detection of influenza A virus may also be carried out

20 simultaneously, so that whether the influenza virus is A type or B type may be
determined by a single assay operation.

The matrix may be laminated and fixed on 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 a bath containing the developer at the developer-supply zone, and covering

25 the matrix with a case having through holes at the sites corresponding to the above-
described zones, a device having a good ease of bandlir.xg may be constituted. The

sample o be assayed by the immunoassay device according to the present invention



is a sample collected from human, animal or the like, which is thought 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 present invention will now be described in more detail by way of 5
Reference Examples and Examples, bdBthe present invention is not
limited to the Examples. Examples Example | Preparation of
Anti-influenza B Virus Monoclonal Antibody Influenza HA vaccine

(B/Y ampnashi/ AR08 stsaimkaidisenrs BelQecqariinanisueleomsaiein
(r-NP/B) originated from B/Yamanashi/166/98); DDBJ/GenBank
databafenasyusediasnhissintithe rsoeln inatede ermgircabhpdn faidy sueh as
immunogen wi n%?%f Fr%%ﬂ&'&c mplete adjuvant

th an equal amo
(prodt BBy AR Hr e HiRRE :

&vé'% was admihistered to a Balb/c

mouse 4 timgs Bt2nvaskinenals. 7 Biesssavm hefse teairsyfupion, the

15 immunogen was injected to the abdominal cavity of the mouse, and the
‘mouskeSptaentretiplormidiyeigivs, baibd PEkin) wvensidodonbUdirtsdie the
HAT selection medium was used as the culture medium. About 2 weeks
later, tH re supernatant was collected and subjected to screening. In
the pg%ﬁm&creening, Enzyme Linked Immunosorbent Assay (ELISA)
was employed, which used a solid phase on which 20 influenza HA
vacciBeaggihidininPrépihadnzel AndledieateiB ditigdfamdbafldeilzadB virus
recombinant nucleoprotein antigen (r-NP/B) were immobilized. More

particularly Tfleensadihyacting (i demansshidl 605 stmiehdtiieRr e 1 m
carbonate, buffer 9, i in
10 re&mbmglntu gtg%b roglnaﬁ)—?\lm%@ﬁn(%gfﬁ%m %ﬂ‘}aﬂﬁéﬁlﬂ%@f% :

antigen was a cohce 1 pg/ml with the same buffer.

The rpppaatiypelitainad splions 2bteimmadagehto the wells of a
microplate module (produced by NUNC) in an amount of 100 gl/well, and

the micropladiciammaclamixdnatherovarpsen v idimrrl o wmbobiifgelts,
AT g S S L ity ERR ARORA U it g G20 Rt rered 10 o
Balb/c mouse 4 times at 2-week intervals. Three days before the cell fusion, the
15 immunogen was injected to the abdominal cavity of the mouse, and the mousc spleen
cells and myeloma cells (P3U1) were fused using PEG.  HAT selection medium
was used as the culture medinm.  About 2 weeks later, the culture supernatant was
collected and subjected to screening. In the primary screening, Enzyme Linked
Tmmunosorbent Assay (ELISA) was employed, which used a solid phase on which
20 influenza HA vaceine containing influenza nucleoprotein antigen and influenza B
virus recombinant nucleoprotein antigen (r-NP/B) were immobilized. More
particularly, the influenza HA vaccine was 300-fold diluted with 0.1 M carbonate
buffer, pH9.6, and the type B recombinant nucleoprotein antigen was diluted to a
concentration of 1 pg/ml with the same buffer.  The respective obtained solutions
25 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 ovemnight fo immobilize the

antigens, After washing each well with PBS containing 0.1% Tween 20



(trademark) (PBS-Tween), 300 | of 1% bovine serum albumin (BSA) in
PBS was added and the microplate was incubated at 4C overnight,
thereby carrying out blocking. After removing the blocking solution, 100 [it
of culture supernatant was added, and the resulting mixture was allowed
to react at 37C for 1 hour, After 5 suffigiently washing each well with
PBS-Tween, 100 pl of enzyme-labeled anti- mouse Igs antibody
(produced by DAKO) 2000-fold diluted with 0.05 M phosphate buffer,
PH7 2, £oNaHIAS8. A& A0, 2P BB A8 oSBT B
(medium for réaction) was added to each well, and the mixture was
allommmmd)ateﬂhb mtc&mmmm&mﬂmgmm veelingasit
sufficiently washed with PBS 10 Tween, and 100 p

2,2' &%?ﬁb%s(@a%ﬁmﬁ%twra%ﬁ%ne sireRkes %A‘Eff@)‘%afgp%‘&@ﬁ ioad
eaCha\ﬁ’c?eu! é{?%ca% ULl @;ﬂ&g}gg%% E\JEH’%M ,]I[%{ ?% ﬁtr O, After

temperature fo a stop solution was added to each

swell, afi-iaglyceishing deelNagii S Ivagm i aoniimbenyyve/kishgtmef 415
rim, and a secondary wavelength of 490 rim. 15 The culture supernatants

Judgéﬁpa%‘?' ww&m@ﬂﬁﬁééf%mda@d%@ewwW pfgpphate
AN aoh %@%traln anﬁls%%%ﬂl%eg%? 't} %!' Qligipatpefrom

A/New onia ofigihated from

Al Kﬂ@ﬁ&&iﬁﬂi&@&l&?@uﬂ%d&&%@@@@@iﬁ Walahases mnts Wxbsidernisteains
(hybridoma FrBI-03, hybridoma FrBI-07 and hybridoma FVB2-16) each of

whicnt2@)“@@&m@egranﬁaﬁtmmmme@b@mwmﬁ@mmww with PBS-

nucle roteln g nﬁﬂ does.ngt react wit |an za ANy 1ein
2 T NN G BTN S B ST T tre L AR e
amm&ﬁi&ﬁ&@&é}mﬁéﬁt rQRANESS A MLk IdacBs :\ﬁ@ﬁﬂg@réacm?o@@cuv'tles
of the hybridomas are shown in Table 1. 25 Table 1 Reactivities of
MonestpemtvinfiyGdissnitésriot iphalaatmgehtitnties dydedNePéah/aektinrd the
r-NP/HIN1 r-NP/H3N2 FrB1-03 1.682 0.578. 0.020 0.022
coloring level was measured at a primary wavelength of 415 nm and a secondary
wavelength of 490 nm.

15 The culture supernatants judged as positive were subjected to secondary
screcning by ELISA using influenza A recombinant nucleoproteins (--NP/HINT
originated from A/New Caledonia/20/99 strain and r-NP/H3NZ originated from
A/Kitakyushu/159/93; DDBJ/GenBank database), and 3 hybridoma straips
(hybridoma FrB1-03, hybridoma FrB1-07 and hybridoma FVB2-16) each of which

20 produces an antibody that reacts with influenza B virus nucleoprotein antigen and
does not react with influenza A nucleoprotein antigen were finally obtained. The

subclass of all of the monoclonal antibodies obtained from these 3 hybridomas was

IgG1. The reactivitics of the hybridomas are shown in Table 1.



o

FrB 1-07 1.72.1 0.596 0.024 0.023 FVB2-16 1.404 0.431 0.019 0.016
Example 2 Reactivities of Monoclonal Antibodies in Western Blotting The
reactivities of the monoclonal antibodies were confirmed by Western
blotting using the recombinant antigen, influenza HA vaccine (containing 5
nucleoprotein antigen), and a virus solggon. Each of the samples was
dissolved in 0.01M Tris-HCI (pH8.0) containing 0.001M EDTA,1%SDS,
5% 2ME (2- 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 suﬁwbmolyﬁeammmgﬁbewwaphohbsm@DS 10 PAGE) was
carrled out by a 3 : _

performed EH*-Bﬁock Ace (pi@dﬂced b?@ﬂ\INIPP@Nﬂ ‘ 0022
PHARMACESTHEAL) at 4C d\ﬂéﬂnlght Aﬂ%r rem&ﬂﬁ@ the b&ﬁ?ﬂlng

solution an@\éfeffyashing thb4 ) [ith PBEHP

monoclonal antlbody solutlon adjusted to a concentratlon of 10 pg(nil was
added, and the resultant was allowed to react at room temperature for 45
minutes. After sufficiently washing the membrane with PBS-Tween, an

enzymadaheled anthcmeusa 06 RRIRANINRRLGE dRM e EIREL)

4000-fold diluted with the medium for reaction was added, and the
resultant wks athsiiatieroofdzeonenadonnl ratodicwesefordBnd biMasen

After sufficiently washing the membrane with STwe n, the.membrane
was 8 i? GRS HiF SECPIRPHIR (BHEaTd Wﬁggm’?g P DEninutes

US'”%ECQLR%%A(\A%Q | BlaUing DRIGEHON RYSISMHPIAMES R Yissolved in
AMERSI4AM BIOS NCES) to detect signals. With monoclonal

antibadids FriBHCOR AR} eoBk ity 6.0dMIED The lﬁﬁ@lﬁ)ﬁ%mﬂﬁdﬁ{ 60 kD to
75 kD was observed. The results are shown in Fig. 1. 5 Exam

e SRR R 5T P0G R B U By o cachof

the obtained solutions was heated to 100°C, followed by subjecting the resultant to
electrophoresis.  Sodiwm dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE) was carried out by a conventional method using e-PAGEL, gel concentration
10% (produced by ATTO).  Afier the electrophoresis, the bands were transferred to
a PVDF membrane (produced by ATTO), and blocking was performed with Block
Ace (produced by DAINIPPON PHARMACEUTICAL) at 4°C overnight.  After
removing the blocking solution and after washing the membrane with PBS-Tween,
each monoclonal antibody solution adjusted to a concentration of 10 pg/ml was
added, and the resultant was allowed to react at room temperature for 45 minutes.
After sufficiently washing the membrane with PBS-Twecn, an enzyme-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. After sufficiently washing the membrane with PBS-Tween, the membrane

was exposed to an X-ray film (produced by KODAK) for 1 to 15 minutes using ECL



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 pgiml was added
to the wells of a microplate module (produced by NUN C) in an amount of
100 gi per well, and the microplate was incubated at 4C overnight to
immobilize the antibody. Then each 102¢ell was washed with PBS
containing 0,1 % Tween 20 (trademark) (PBS-Tween), and 300 pl of 1 %
BSA in PBS was added thereto, and the blocking was carried out at 4C
overnighl InflueazARadi: Soldippdinsaisrinite mad winforsesigh,
was added to the wells in an"amount of 100 | per well, and the resultant
was akiaaigtelsreact at 37C for 1 hour. After sufficiently washing each
well with PBS-Tween, 15 each of the monoclonal antibodies labeled wit

alkaline phdtiIhaense'enaataerips B! Mhoend irrdrfbadinm 3s erdioa s
he Wl BAbIAU ALl BRI RILIRE slegliaNh wao pllowed to

react at 3 r 1 hour. After the reaction, each well was sufficiently

avasheshinith P B Svitweemeanst AdGetobyBLIRRPUsnY NdRsRinala {dbddf P)
was added to each well. After reaction at room temperature for 30

minutes, 2@%@3@ efRschpathad dees ayalicd I!%%P‘élﬂ“éh%@?ﬂdéﬁs ol M
D PSR BPY S PSS et Rl PR ARE0M Il

nm al secondary wavelen 0 nm. erein the co oring
level yagBpkiesmdNRTaldieaas Wakiof then bubies bitrts were jwdged as

positive, and the reactivity was expressed in terms of the final dilution

factordropkitstddnsubapbavis Rystiighbjedrasqbditethe 2ebaivof thesweach

binati t ined three t f I | anti i
10 o S VAT T TS AL NPT RO TP e Toveen)
commgrsiallyl 3y adipbie antirfiuanaacB vt enasonaliaptiaodiasdbieat

results 27 are shown in Table 2. Table 2 ELISA for Measuring Antigens
Monadiomatrdighibothilnatie 8rviEnsphdsialieissed olithPhedenBifryeanmnassi

/ 166/ 98 B / Mie 11/ 93 FrB1-03 FrB1-03 x40 x80
added to the wells in an amount of 100 pl per well, and the resultant was allowed to

,._
ol

reactat 37°C for 1 hour.  After sufficiently washing each well with PBS-Tween,

15 each of the monoclonal antibodies labeled with alkaline phosphatase dissolved in the
medium for reaction was added to the wells in an amount of 100 pl/well, and the
resultant was allowed to react at 37°C for 1 hour.  After the reaction, each well was
sufficiently washed with PBS-Tween, and 100 pl of 4~nitrophenyl phosphate (4-
NPP) was added to each well.  After reaction at room temperature for 30 minutes,
20 stop solution was added to the wells in an amowunt of 100 pl/well.  The coloring
level was measured at a primary wavelength of 415 nm and a secondary wavelength
of 490 nm. Those wherein the coloring level was not less then 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 last judged as positive.

25 All of the 9 combinations of the obtained three types of monoclonal
antibodies showed equivalent to, or up to 4 times higher reactivity than the

conunercially available anti-influenza B virus monoclonal antibodies. The results



10

FrB1-07 x20 x80 FVB2-16 x40 x80 FrB1-07 FrB1-03 x40 x80 FrB1-07
x40 x80 FVB2-16 x40 060 FVB2-16* ErB1-03 x80 x320 FrB1-07 x80
x320 FVB2-16 x80 x160 commercial commercial x20 x80 antibody**
antibody** * Fab'-labeled commercially available monoclonal antibody
Reference Example 1 Preparation of Anti-influenza B Virus Monoclonal
Antifiedynlialfeldd With Alkaline. Phosphatase 5 The anti-influenza B virus
monoclonal antibody (FrB1-03) was treated with pepsin to cut off the Fe
regipargtgozob&i% E@R})ga Sanggtljg{ﬁﬁg{ja%lfide bond was cleaved by 2ME
(2-rnercaptoethanoi, produced by NACALAI TESQUE) to obtain F(ab')2 of
which Ties dRLOraHRLIs exposed. Then alkaline:piggphatase into which a
maléimideé group was introduced was coupled with the F(ab')z, and the
resultantwased 0 muifieskky gel permeatiemichrematographyi¢o obtain
purifiggh agii-influenzael \gpus antibody labeled wikfp alkaline phogghatase.
Reference Example-Zgrgparation of Anti-influenzggA Virus Mongglpnal
Antibodies Influenza- vaccine (produced by KAKGETSUKEN: Aldew 15
Caliggpjhﬁl)zO/QQ(HINJ%({V@-HG) strain, A/Panamg/2007/99(H3NZ23NIB-41
strain and B/Yamanashid£6/98 strain) containingsfe influenza ygq

nucleoprotein antigen,Mias sused as the immunoggp. 28 160
FVB2-16% Fr1-03 x80 %320
FeB1-07 x80 x320
FVB2-16 x80 x160
commercial commercial _
antibody** antibody™ x20 x80
» Fab'-abeled

«  commercially available monoclonal antibody

Reference Example 1 Preparation of Anti-influenza B Virus Monoclonal
Antibody Labeled with Alkaline Phosphatase

The anti-influenza B virus monoclonal antibody (FrB1-03) was treated with
pepsin to cut off the Fe region to obtain F(ab'),, and the disulfide bond was cleaved
by 2ME (2-mercaptoethanol, produced by NACALAI TESQUE) to obtain F(ab') of
which free thiol group is exposed. 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 B virus
antibody labeled with alkaline phosphatase.
Reference Example 2 Preparation of Anti-influenza A Virus Monoclonal
Antibodies

Influenza HA vaccine (produced by KAKETSUKEN: A/New
Caledonia/20/99(HIN1)(IVR-116) strain, A/Panama/2007/99(H3IN2INIB-41 strain
and B/Yamanashi/166/98 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 immunogen 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 spkfen 5 cells and myeloma cells
(P3UI) were fused using PEG. HAT selection medium was used as the
culture medium. About 2 weeks later, the culture supernatant was

collected andisthiggied jonscrpaniign tntigenprien ankseeniung, of Rryimis

Linked Immunosorbent Assay (ELISA) was employed, which used a solid

phas&BPiERiRHUTANUERSEEADY S AnG Eersrsants atusisiordie &

antig f influenza A vigus 10.(r-NP/H1IN]1 originated from W

Cale e LR A2 NSRRI GO RGS, e
AlKitayhisbudl SAO3EwEr & iasiilized cMase Pakissted] indhiBe indlie BgRen
HA vaccine was 300-fold diluted with 0.1 M carbonate buffer, pH9.6, and
Ghe tygdsandayrimnraatinddidblreteisahtgoaRigs didiEactection medium

concentration of 1 g/ml with the same huffer. The respective obtained
odfpeit G T A R N s R
NUNGis e amauel 100 dwilh and aibsdnisioplalmasinmbaiadat
4C overnight to immobilize the antigens. After washing each well with
PBS bomtaivsrhedt 1647 (FEd B0V antelorerk WRESsTivemtiyl pBEO dtoiph
bovine serum albumjn (BSA) in PBS was added and the microplate was
oA Y BRI G PO G DR LR AR TR G

1othe 20 RISERY SRR A0 A AlGHILER YD SsRRRRIWAS AdpRMNand the

resulting mixture was allowed to react at 37C for 1 hour. After sufficiently

washongisaahfiel AMiukPBE/THEE) viEOiheiobilizyd e Mdbe edtiantiinduse
lgs antibody (produced by DAKO) 2000-fold diluted with 0.05 M
phosPileazs e vaptine wasdpdaid fwesoxits A Mcadrets Gk DEBaend

SucrﬁgﬁgAlr%oﬁ%fn %%tgytgis{e{.?grggg%%vx%%@%q%@'a% &gﬁagdwvoq* b

and ture was allowe reac our. After reaction,

eachyyel wak s Higie bilffenashiRdesito R Bshthinaianogs e hdibd 13 the
azino-bis(3-ethylbenzothiazolin-6-sulfonate) (ABTS) was added to each

1 5well. ygtisobg 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 ul of 1% bovine serum albumin (BS4) in PBS was added and the microplate

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

20 blocking solution, 100 ! of culture supernatant was added, and the resulting mixture

25

was allowed to react at 37°C for 1 hour.  Afer sufficiently washing each well with
PBS-Tween, 100 pl of enzyme-labeled anti-mouse 1gs antibody (produced by
DAKO) 2000-fold diluted 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 1o react at 37°C for 1 hour. After the
teaction, each well was sufficiently washed with PBS-Tween, and 100 pl of 2,2
azino-bis(3-ethylbenzothiazolin-6-sulfonate) (ABTS) was added to each well.  Afier



allowing each reaction mixture to react at room temperature for 30
minutes, 100 p1 of a stop solution was added to each well, and the
coloring level was measured at a primary wavelength of 415 nut and a
secondary wavelength of 490 nm. The culture supernatants judged as
positive were subjected to secondary 5%creening by ELISA using
influenza B recombinant nucleoprotein (r-NP/B originated from
B/Xamanashi/166/98), and 3 hybridoma strains (hybridoma FVA2-3,
hybricilavank VAR 1Ea et byhﬂ%md&%&%&ﬂ)m&mﬁm ¢h piodecésigrl of
antibody that reacts with influenza A virus nucleoprotein antigen and does

not reateRveitiemreni® uaroprben BsrgkrngdretnalpesEiete
These hybrid 0 beend d with int Patent
ese I%{nmge%?gtffg ﬁi& een e OSI Wi n%‘f’?{é a%m aten

Orgaﬁ’ls |onalafhst| Lte of "Advanci ustrial Science

and Technaipghltddrigemamyid:2hashres wirnesiteddwdecoatary
accession No. FERM BP-| 0066, hybridoma FVA2-6 has been deposited

fundesareriogds SIS AlbsimEReER B ooombind! myﬁmmrtvwz’a origipgted

e TR A b GRS VA WA it with

Alkali #da%mmmwm%@wmm&m& AsoRakntibody
antlbody (FVA2-11) prepared in Reference Example 2, anti-influenza A

virus frdrectowith anftibodyAaietetholitpretiainggphodshasaot repgs with
obtained by repeating the same operations as in Reference .20 Exam Ie I
R RARD 2220

descrlth S cleoBmipaatiern e Soaly BEned: ¢ Wﬁ&ﬂ%‘l}ﬁsh
10Assayef 1y ﬁ{éé@vﬁﬂf&ﬁaﬁrﬁh@l'Pﬁpé&'&%aﬁléﬂr%p&%é?%ﬁéﬂaﬁﬂsﬁm@@f

the sites 16 mm and 13.5 mm from the end, of the side of the
develapenciddodpiicn Sammcdanf Techmbigix 2 Hybddonh Aoz Slhdoben
membrane 25 (produced by MILLIPORE) 0.7 pl of an I%ueous solution

of antlstiieh %mﬁsgemway TERMBP 9056 piaderp dragedas been
o AT g PR R
been deposited under an accession No. FERM BP-10068.
15 Reference Example 3 Preparation of Anti-influenza A Virus Antibody
Labeled with Alkaline Phosphatase
Using the anti-influenza A virus monoclonal antibody (FVA2-11) preparcd in
Reference Example 2, anti-influenza A virus monoclonal antibody labeled with
alkaline phosphatase was obtained by repeating the same operations as in Reference
20 Example 1 described above.
Example 3  Immunoassay Device for Simultaneous Assay of Influenza A Virus
and Influenza B Virus
As shown in Fig. 2, on the sites 16 mm and 13.5 mm from the end, of the side
of the developer-absorption zons 5, of the matrix 2 made of nitrocellulose membrane
25 (produced by MILLIPORE), 0.7 ul of an aqueocus solution of anti-influenza A virus
antibody (FVA2-11) prepared in Reference Example 2 and 0.7 ul of an aqucous

solution of anti-influenza B virus antibody (FrB1-03) prepared in Example 2 were



spotted, respectively, and dried to form the detection zones 6a and 6b. At
the site of 11 mm from the end, of the side of the developer-absorption
zone 5, of the matrix 2, and-alkaline phosphatase antibody (produced by
DAKO) was spotted and dried to form the developer-confirmation zone
10. Then 5 pl of a mixed aqueous solution of 5 the alkaline
phosphatase-labeled anti-influenza A virus antibody (5 g/ml) prepared in
Reference Example 3 and the alkaline phosphatase-labeled anti-Influenza

B Virug  ARHRQc 7R, iRl AreRBHRdHD RELeEanER EXAMPYS. 1 Wakhe site of

spotted on the matrix and dried to form a labeled reagent zone

constltuted Hynthie: emdyoftbed side bishgdntioacr-4bibheidensioherd fadiBiwas
formed py spotting 100 jig of 5-bromo-4-chloro-3- 10 indolyl pho Qﬁ%e
(BCI S8 Ere EP A BB B 2 5eRSH B4 CReth

a fiteg, paper praduesd By MILLIBORE) hawing 3 widh, o 5 mis,e8shfon of

length of 20 mm, and drying the substrate. The above-described matrix 2,
Sdevelhpeikgad ghoapizyiseldbtiedadidabentpAdduanditiody (5 pg/ml) prepared

deve[oper-abso(gg(tion pad 5 (a filter paper (produced by MILLIPORE)
having Befrausedran i P’IEH(B‘H?IB#Q}?HW tasrdebelriaRtdRB R PRk rus
were fi in lastic case havipg.the developer, bath.| § ;
e S SRR A R HERRE YAl bocdf RAEHER Ao

influefiza B frkS: IshoiRcRdmigRns @ngidiReieiensedndsbgledpent pad 4.
Immunoassay Device for Simultaneous Assay of Influenza A Virus and

Influenza BTy learnrsd ot eordey 2notine é%ﬂm@ ﬂﬁr_hﬁw@aﬁs’agbfoj%
100eVioE LI SITANEY sl IINENEE (s -BA ETAR R RS

prepare as prepared as in Example 3 exce

deteqHRrbe e mae: apa (g euans IarmaodEy siReha PWEhaB8thm and a

anti-influenza A virus monoclonal antibody and a purchased

anti-irfigr 2Bninusddghctonaibantihodpcdspedisalisdmprépare an

immunoassay device for simultaneous may of 25 influenza A virys an
R @

infludtfYE BUiPES TSP SIAUEHER REE r0UR A BY oS RER 05
CONVRRLONAL ahr&@ﬁfahﬂﬁ%ﬁ)aﬁmm%%%m REINENAR%RA Mirus

and Influenza B Virus 3

15 and a thickness of 1 nim) were fixed in a plastic casc having the developer bath 11 to
produce the immunoassay device 1 for simultaneous assay of influenza A virus and
influenza B virus, shown in Figs. 3 and 4,
Reference Example 4 Immunoassay Device for Simultaneous Assay of
Influenza A Virus and Influenza B Virus (conventional device)

20 The same immunoassay device 1 for simuitaneous assay of influenza A virus
and influenza B virus prepared in Example 3 was preparcd as in Example 3 except
that the detection zones 6a and 6b were formed by using & purchased anti-influenza A
virus monoclonal antibedy and a purchased anti-influenza B virus monoclonal
antibody, respectively, to prepare an immunoassay device for simultancous asszy of

25 influenza A virus and influenza B virus (ESPLH\IE Influenza A&B (produced by
FUJIREBIO); conventional immunoassay device).

Example 4  Assay of Influenza A Virus and Influenza B Virus



On the sample-spotting zone 8 of the assay device | for simultaneous
assay of influenza A virus and influenza B virus (the assay device.of the
present invention) prepared in Example 3, 30 | of a sample of the subtype
of influenza B virus shown in Table 3 (iris buffer (p118.0) containing a
surfactant was used as the sample 5 difient) was spotted, and then a
pushing area 12 in a deformable member was pushed down to deform
the same so as to immerse the developer pad 3 into the developer bath
11 with a projestieimplpupvitec-on ther defermphieimembamiheriy assay of
starting the assay. Fifteen minutes after the start of the assay,

develBPHSER OIViFRS ezéiﬁéibwﬂﬁa\gn@dmm WWE@WWWW@M}
developer-confi mat| and then.the 10 colporing of the det ctlon
grg% CP' ? ;ﬁ‘l sam }ae efq.lﬁe su g/p P ng H s[sagw

Zzone W&)S Visu ser ere sare S wn |n

3. Tam@&Ié\aqwﬁ@ﬁ@}t@m.b)ﬁu&mga\é&ﬁ%m§Js‘éara\é%gawmssay

Device° of Dilution Assay Device the Invention Sample Factor Coloring
&olo@ﬁgﬁ@bmmgomﬂo‘mghm ehsnmtya X21i00deformabléammhershisinsbed

198 xd200 +/-- &;100 - - 800 - - ‘go +v1v +. ggg_nt ﬁ}“i 7 X800

o R ReaR ole DRE e S h B AR
bath 11 with a projection 3 provided on the deformable member, thereby starting the
assay. Fifteen minutes afier the start of the assay, development of the developer was
confirmed by the coloring of the developer-confirmation zone 10, and then the

10 coloring of the detection zones 6a and 6b was visually observed. The results are

shown in Table 3.

Table 3 Assay Resulfs of Influenza B Virus Strains

Conventional Assay Devlc.:e of
Samisié Diketlan Assay Dovice the invention
Factor [ Colating | Coloring | Colodng  Coloring
Ba Bh. Ba &b
x 100 ~ + - +
‘ ) x 200 - 3+ - *
Yamanashi /166 7 98 ~A00 — e : - T
%-800 - ) i e, -
*4C0 . - - - +
Shanton / 7/ 97 %800 - - - +/
x1,600 - - -
- x 400 — + - +
Mie/1/93 % 800 C - - — +
. % 1600 - - - +/—
% 10 - -+ ~ -
¥ 1.000 - + - +
Blleefd0 N lbovo| — = = 1 4w
x 100:000f  ~— - - -
%100 — 4 — i
: . x 1,000 - ~+ - -
B/ Hokkaida / 26 / 89 100001 — T — T
x 100,000 —_ - ~= -
choricallantols fuid - - - N
IMEM medium L e — — —
« Assay results of MDCK cultare supematarlt higcause the viruses had nol been
habituated 1o chicken agg.

As acontrol, 30 pl each of the above-described sample shown in Table 3 was



B/Le0140 x1000 - + - + X 0,000 - - - +w x 100;000 - - - - x100 -- +-+ B/
Hokkaido / 26199' x 1,000 - + + >F 10,000 - + + x 1.00;000 - -
charioallantoio fluid - - -' - MEM medium Assay results of MDCK cultere
supernatant because the viruses had not been habituated to chicken egg.
As a control, 30 | each of the above-de&éribed sample shown in Table 3
was 32 subjected to the assay using the conventional assay device
prepared in Reference Example 4. The assay results are shown in Table
3. AsswbReiftonibesieptditg tit eddhassatypes afvial yepzaddierabich
could not be detected by the conventional assay device were able to be

detecks@mpiae 5 ekamgydesyitearabording Tebipé. present invention.

Example S Lsing s, A5ea devide Lo Smulonests assm ol ez

A virus and in VIFUsS (the assay ce presen
prepaigthitideiBle csesSTRReliviies Mithas SO msItReS bl 18e7),
Coxsackie virus (types Alb and BI 10 to B6), herpes simplex virus 1,
Sechowigy doypea@oriing 12 2ha p30)jnymdeovirus (type 71), mumps virus,
poIiO\ﬂr,us S?&/I es 1to 3), RS virus (subgroups A and B), parainfluenza
virus 0 3), Escherichia coil, Klehriella pneumoniae,

Pseudomonas, A4IUAIN0 sRviee! Bl S MRALEESCERSy BRSO R H s and

epidermidis, myxomycete, Staphylococcus aureus, corynebacteria,
Corymehroteiuvindiihtheriadeviss Giaheplesaibicantofipegptoabictsample 3,
P reactiuics il adenbuivis yies 1o 7), Coxssekie virus (types AT and BI
10 to B6), 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 to 3), Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Serratia marcescens, Staphylococcus epidermidis,
- myxomycete, Staphylococcus qureus, corynebacteria, Corynebacterium diphiheriae,
15 Candida albicans, Streptococcus pyogenes, Streptococeus sp, (Groups B, C, G and
F), Streptococcus prewmoniae, Hemophilus influenzae, Listeria monocylogenes,
Mycoplasma preumoniae, Chlamydia frachomatis and Chlamydia pneumoniae, were
checked in the same manner as in Example 6. As a result, the device did not react

with any of these viruscs and bacteria.

20



F), Streptococcus pneumoniae, Hemophilus influenzae, Listeria
monocytogenes, Mycoplasma pneumoniae, Chlamydia trachomatis and
Chlamydia pneumoniae, were checked in the same manner as in
Example 6. As a result, the device did rﬁt react with any of these viruses
and bacteria. 20 33 CLAIMS 1. An anti-influenza B virus monoclonal
antibody which undergoes antigen- antibody reaction with a nucleoprotein
having a molecular weight of 60 Id) to 75 kD of influenza B virus and
which does not substantially underg@%‘ﬁlﬁ@n-amibody 5 reaction with
influenza A yjr n antigen-hinding fr 0. :
monoSional st B e SR e A e,
claimghivdaicRanaosOnRALRRLPREM B4IRC eedeByd yiidn 678 B th-B3D
deposited under an accession No. FERM BP-10070, hybridoma FrB 1-07
depostét e P airuasededich i PERMBLIDOTEGP BYEGRRIBIE
g:VBZ-16t,de|3g 1itlgguurrllzcl&ejL %nmlo accession N%. FERM BP-| 00?9, which

TEACtOon. 5, OF a1 antoen-binding ant the
ere eposited as Mternatonsl depoeiion i Accordance with the

Budapest Treafomd ARArRmMbaRas IRy H8MeS SRMPHIIAGR 1888 steording

reagent zone having a labeled mobile anti-influenza B virus antibody, a
samplespmtiinghrdrmorodena lopibedyup piyducidyddeidolop Erfd Hootgthsiicd
zone and an influenza B virus-detection.zone in which 15 an anti-influenza
5 i A D GEF ISR BB G S0 ras BroUE
said mapis.yerikat masieneQlsa/tiaheled antinfluenza Bodrys
antibody and said anti-influenza B virus antibody immobilized on said

1 detecimmsgontloiFERId Bibhoanelicntibrdiematioddingtenataiml fepoBiof in

The immunoassay device according to claim 3, further comprising a
labeld@cPerasi e mesi T8 htibody in said labeled reagent zone,

o 5 R e T LA AU e
locategbiishanviemity-Rfssaithd aftieRZaaBample-spotting zone, a developer-supply
zone, & deveioper—absorption-zane and an influenya B virus-detection zone in which
15 an anti-influenze B virus antibody ié immobilized on a matrix, which zones are
provided in said matrix, wherein at least one of said labeled anti-influenza B virus
antibody and said anti-influenza B virus aniibody immobilized on said detection zone
is said monoclonal antibody according to claim 1 or 2.
4, The immunoassay device according to claim 3, further comprising & labeled
20 anti-influenza A virns antibody in said labeled reagent zone, and an influenza A
virus-detection zone on which an anti-influenza A virus antibody is immobilized,
which influenza A virus-detection zone is located in the vieinity of said influenza B
virus-detection zone on which said anti-influenza B virus antibody s immobilized.
s The immunoassay device according to claim 3 or 4, wherein said label is an

25 enzyme, and said device comprises & substrate Tor said enzyme, in said developer

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



virus-detection zone on which said anti-influenza B virus antibody is
immobilized. 5. The immunoassay device according to claim 3 or 4,
“wherein said label is an 25 enzyme,and said device comprises a
substrate for said enzyme, in said developer and/or in the vicinity of said
developer-supply zone. ABSTRACT AM anti-influenza B virus antibody
having a high specificity, and an immunoassay device using the same, by
which influenza B virus may be specifically detected. The anti-influenza B
virus antibody according to the prea@#triRierntion undergoes
antigen-antibody reaction with a nucleoprotein having a molecular weight

of 60 kD to /r a0ti-ieflypradhyisusaptibady Ay asadisheremtintifindergo

antig?&h%ﬂé@%@d&%ﬁc&%%@g%@ s%?rﬂ:lf {r] %v%léz\{g}llﬁc'dnza B virus may be specifically
detected. The anti-influenza B virus antibody according to the present invetition

5 undergoes antigen-antibody reaction with a nucleoprotein having a molecular weight
of 60 kD 10 75 kD of influenza B virus and does not substantially undergo antigen-

antibody reaction with influenza A virus,



