I DESCRI PTION Anti-Influenza A Virus Mnocl ona

Anti body and | nmunoassay | nstrunment Using the

Anti body Technical Field 5 The present invention
relates to an anti-influenza A virus nonocl ona

anti body and i nmunoassay devige usi ng the sane.
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detected and a road to el ucidation of the cause was
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clas [ d.into three types, that is, types A B and
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nucleoproteln (NP) | ocat ' @g% virus. Influenza A
virus is further classifi &R ubt ypes depending on

sthe ant t; ny I
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(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 vaccine used
for the prophylaxis, anﬁ-ihﬂuenza drugs were discovered and are now widely used.
These therapeutic drugs include amantadine hydrochloride effective for influenza A
virus, and zanamivir and oseltamivir phosphate effective for influcnza A and B
'ﬁnmw.

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




I nfl uenza viruses have been conventionally detected by
using anti-influenza virus antibodies. As for

anti bodies to influenza A virus, in order to help the
production of vaccine after determ ning the subtype of
the virus expected to prevail anti bodi es for

determ ning the subtype of the virus, which
specifically recognize HA 5. or NA of the virus, are
known (see, for exanple, Patent Literatures | and 2).
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‘On (he other hand, an immunochromatography device using a belt-like matrix
through which liquid can be transported was developed. By virtue of this device, an
antibody or antigen in a sample can be measyred simply in a short time by only

| - spotting a sample on the prescribed area, without a special device or a skillful
25 measuring technique. For exawple, an immunochromatography device has been
developed, in which a plurality of Treporema pallidum antigens (TP antigens) are

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



conprises a plurality of detection zones on which
different TP antigens are bound, respectively. Wth
this device, different anti-TP anti bodies are detected
separately in one neasurenent, thereby the tinme of
infection is determ ned, whicf is used for 5 the

sel ection of the therapeutic drug or the |ike. Patent
Literature 1: Japanese Lai d-open Patent Application
(Kokai) No, 5-100594 Patent Literature 2: Japanese
Lai odetsptef inrapagate detotidn zones (o0 P4teto kikrituilg). 7hBd4vi@9
Patent Literature 3: Japanese Lai d-open Patent
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Al t hough anti protein of influenza A
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i nfluenza A virus, so that they are not satisfactory
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the selection of the therapeutic drug for influenza,
an 3#%7pody whi ch does not react with influenza B 20
virus but reacts with all influenza A viruses
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obj ect of the present invention Is to provide an

ant ProblRink Whithdhe Mverfidn Ticafdtdohedy having a high
specificity. Another object of the present invention
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antibodies have poor reactivity and specificity to influenza A virus, so that they are
- not satisfactory for the highly sensitive immunoassays. Further, for the selection of
the therapeutic drug for influenza, an antibody which does not react with influenza B
virus but reacts with all influenza A viruses including subtypes in which HA and NA
- &re mutated, is demanded.

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

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

is to provide an immunoassay device by which influenza A virus may be specifically




The present inventors intensively studied to succeed
in creating an anti- influenza A virus anti body
corresponding to the nucl eoprotein of influenza A
virus, 5 which specifically reacts with influenza A
virus, thereby conpleting the present invention. The
present inventors also inferr®d that an i Mmunoassay
device nmay be provided, with which influenza A virus
may be detected in a manner distinguishing from
inflasege@ B virus, by utilizing this anti-influenza A
virus antibody. That is, the present invention
pr oviMehas foa Bole@ing the Prdblenenza A virus nonoclonal 7.0
ant i body whi ch undergoes antigen-anti body reaction
with a nilkd peespnt atveitors frasnsingy studieidb ewoded in oveitipghan apfi- 55
kD to 70 kD of influenza A virus and which does not
subdafisazad vips agtibedigorraspendingio B ridkspspteineefdaflugrrali vitys,
influenza B virus, aqr .ap antjgen- bindi ng fragnent
t her"BHgh spepffically reacksyyith inlineragido Yirus thegeby Fosuileiiog Qi prosent
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are provitdes thepréshe ir@itionprovided ¥agfi-thflaénzh 8asis MBfchal
the | abel ed anti-influenza A virus anti body and the
10 ant iantibiodyf Whithnmdergoey autigen-amibodyaehgtionrwithla dublegdotein havieg a
detection zone is the above-descri bed 20 nonocl ona
ant imlsaaraesight of 56 §Dtto 7@ We ofinflusazatA virvs end which doeEndtect
of the Invention By the_present invention, an .
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i nventi on was al so provided. By using the inmmunoassay
devivhaeing dastdneaef tholabdie api-bdleatza Arviresuntibmly ahdthk einza A
virus may be detected sinply and in a manner .

di sieflyrga 4 minsguiibodyinnghilizehonthedegciiopszone is the above-described

20 monoclonal antibody according to the present invention.
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Effect of the Invention
| By the present invention, an anti-influenza A virus monoclonal antibody
‘which immunologically reacts with influenza A virus but does not react with
influenza B virus was provided. - By immunoassays using the anti-influenza A virus
25 monoclonal antibody aceording to the present invention, influenza A virus may be
detected or quantified in a manner distinguishing from influenza B virus, By the

. present invention, an immunoassay device using the above-described anti-influenza




"T"herefore, it is expected that the present invention
will greatly contribute to the 5 diagnosis and therapy
of influenza. Brief Description of the Drawings Fig. 1
shows the results of the experinments in which the
nonocl onal anti bodi es according to the present

i nvention were reacted with the antigens fractioned
by Western blot nethod. 10 Fig. 2 shows the
restriction map of the expression plasmd (pWA) used
i n  AxiasplopockonaFingbedy ashnliug tath mesecadirdntinnides ks plovided.
fragment Al to A7 obtained by fragnentation of the A
fra g the immpnogwsaydevies Astordig ¢ thelpresauvinventing, iafhmnza A
staining pattern and the results of western blot, for

15 YRt PRrkedgtestersirely and i p ppnagr distingwigipagifiom jpflyenzasB virus.
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nmeasur | evice according to the present
invention. 20 Fig. gl : ' “g‘ggwi ng an exanpl e
of the state wher ei%ne?%g@nﬁ@{:ggﬂﬁ%gﬂ vi ce accordi ng
to the [Mg9dehiwsithMedtts ithd &psientsin WhigasSHbiRIondd 9. 8
IS a cross-sectional viewtaken along the line A-A" in
Fi gantibodiesBesirdidgrd thefppaserCinvention e udactedreith thy entigegn  As
descri bed above, the nonocl onal antibody according to
t hefrpatiowadby Wastcinrblasmethod under goes ant i gen- anti body

reaction with the nucl eoprotein of inf|luenza A virus,
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Fig. 5 shows the amino acid sequences (80-140) of nucleoproteins of subtypes
of influenza A virus.

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

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

; Fig. 8 is a cross-sectional view taken along the line A-A' in Fig. 7.
Best Mode for Carrying out the Invention

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

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




5 recogni zes the nucl eoprotein having a nol ecul ar

wei ght of 55 IcDto 70 IcD. As nentioned above, the
nonocl onal anti body according to the present

i nventi on does not substantially undergo

anti gen-anti body reaction with influenza B virus. The
term "does not substantially Yindergo anti gen-anti body
reaction” herein neans that the anti body does not
undergo anti gen-anti body reaction at a detectable 10

| eveh yire( hewing @ molechlbr whkhes FIED 870 k1T 8y B doh@EY by Westemn
reaction, the degree of the reaction is apparently

we aktdet metmd invhixing edditnndodeeyhodfa@polpiictylamiod gl detaphbresis
virus so that it is clear for those skilled in the
art (PREPAGK using infusoze Alvos antbe samplter fohe Western blot (see

anti.gen-anti bod reaction with influenza B virus. The
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influenza C virus. In a preferréd nbde, the nonocl ona

ant ileadyhatthe aitthododobonct Reicipd amizen-antBodyteRidH 208 détectitbles
with an epitope existing in the region between the

1059t fevelpdreeendfit undefmhespiigeadttihody matition tledlegree ofHgaedtliomind

130aa of the nucl eoprotein of influenza A virus. The
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epitope within the region having a conmbn sequence
andprifanedapda, thyslomolondl kstibsdy decdrdifieto ties piesent frlventioaglson
90aa-95aa, | | | aa-1 15aa, 120aa-123aa or the |ike,
13 1doeswast substansially reaet with irdlmenza Csfrown in Fig. 5, or which
reacts wth an epitope containing these regions and
havi-ng Haduefeme modadkeTrencclgng gntibodyraeqosdipgtg thegamsentt he
nonocl gnal ant i body, accqr di to the prese .
nmvent?on reacts with an e%)/itc'pe ex?stin,g 1[:1 ¢ region betveeen ther}Bth amino acid
(hereinaficr indicated as "59aa2") and 130aa of the nucleoprotein of influenza A virus.
The amino acid sequence of influenza A virus is known and described in, for
example, GenBank Accession No. ITY238021 and the like. The amino acid
sequences of the region of 59aa-140aa of the nucleoproteins of various subtypes of
influenza A virus are shown in Fig. 5.  In a preferred mode, since the monoclonal
- . antibody according to the present invention undergoes antigen-antibody rcaction with

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




i nventi on undergoes antigen-anti body reaction with the
nucl eoprotei n of each subbWof influenza A virus.

That is, influenza A virus has hemagglutinin (14) and
neuram ni dase (N) on the surface of the virus
particle, and is classified i Ato vari ous subtypes
depending on the differences in the structures of H
and N. The 10 nonocl onal antibody according to the
present invention preferably under goes
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adenovirus (types | to 7), Coxsackie virus (types Al6

and Seblypes gonrﬂmdgféegens*rsmpthemgf H andsl¥h ollier us

(types 3, ,. 22 and 30), enterovirus (type 71),
10wan ﬁ?@?i?%mmbw pesprdimgdo the Prsacat nvergompreferpbly yndergecs
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al bl reptococcus pyogenes, ococCus”™ sp

( G eups6,IH2NS HIGNE N 4RE, HISNg@ndHOTRCCUS pUNDN] ae,
anmphllus i nfl uenzae, 1isteria nonocyl ogenes, 8

15 Mycopl asina ppfeeedmtdeate moidcRinyidingbody aRfdiip td the gregdnt
Chl anydl a pneunoni ae. As is well-known, by
dec avpion deps aot suistantiafiy yodetgohntigepaitibody reptips with the
anti body fragnents having binding ability with the
- cor Patkqgensh ﬁ@eramf@qhg@rdise@mw vehich spapioms g Atdeast paﬁlor similar

F(ab) nt (referred to as "antigen-bindin
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20 example, adenovirus (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 {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
acruginosa, Serratia marcescens, .SYaphyZoaaccus epidermidis, inyxomycete,

- 25 Staphylococeus aureus, corynebacteria, Corynebacterium diphtheriae, Candida
albicans, Streptococcus pyogenes, Streptococcus sp. (Groups B, C, G and F), ‘

Streptococeus pneumoniae, Hemophilus influenzae, Listeria monocylogenes,




fragnents of the nonocl onal antibody according to the
present invention nay al so be wused in the sane nmanner
as the nonocl onal antibody according to the present
invention, and are within the scope of the present

i nvention. The nonocl onal antgbody according to the
present invention nay be prepared 10 by the
conventional hybridoma net hod using the nucl eoprotein
of influenza A virus as the immnogen. As the

nuc| Rodaplatred pre@horidef CRARIE: thckoriins andHbrddiathdumoniae.

i mmunogen, any of the virus culture nmedium influenza
HA vacci #ejs will-kaowi, e dechmpositglan amibodyewritrdapaimeortpepsit,i gen
may be enpl oyed as |ong as_the nucl eoprotein exists
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|nh|§$t the actions of highly 15 |nnunogen|c HA and NA
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of influenza A virus, and fusing.a nonocl onal

ant i bodyTtprmﬁumimnamnubdcﬂy aabrdiraao the presdnt invdntién raayt herpeapared
cell. The above-described hybridoma may be obtained by
10t he by Sielcowertipnahbythidama niethed using, the rveleomnaéin ofinfineota’ wirus
influenza A virus obtained as described above, which
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with thé conventional nethod by Kohler and I stei'n

( Natltt@ntrifiphtion$@e, ¢ Ramplé) T Biokem ¥02: 24U 24901 98Pvel ad
virus or the like. The selection of hybridomas which

pr oghligen afior tecatrichiorith 4 frattase (sew) uiezampld, hdémmunol. Methods;
180:107-116, 1995) may be employed.
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The monoclonal antibody may be i:roduced by the hybridoma obtained by
20 immunizing an animal with an antigen containing the above-deseribed nucleoprotein
of influenza A virus, and fising a menocional antibody-producing cell of the animal
with a tumor cell,
The above-described hybridoma may be obtained by the following method:
That is, the nucleoprotein of inflnenza A virus obtained as described above, which is
.25 to be used as the antigen, is intraperitoneally or intravenously administered to an
-animal such as mouse dividedly in several times at 2- to 3-week intervals, together

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




nucl eoprotein of influenza A virus, fromthe fused
cells may be carried out as follows: That is, from
the fused cells, the cells which are alive in HAT

medi um and/or HT nedi um may be sel ected as hybri donmas
by limting dilution nethod. 10 Then the hybri domas
produci ng the nonocl onal antibody which specifically
recogni zes the nucl eoprotein of influenza A virus
maybe selected by EIA or the like in which the

cul tspicen omehl likarffosel erith yulvol GUShicS cdo QRS R Virrol subh & ghl y
purified nucleoprotein of influenza A virus

i mobydkimeedll ire. an assay plate, and then further
reacted with anti-nouse i nmunogl obulin (ig) or the

li ke. 15Thgfysignmepteataichddy viihgeblistiyions shecobh accatdaney with

of preferred nocl onal _anti bodi es according to the
or o< OnFRIRRT Reod s Koblsindi Mt (it Nol2S6d95 LRER ot by

wer . hybrj FVA2- 3, hybridoma FVA2-6 and
5hybﬁfs@g§'§n%ﬂ\ﬂé§9rf€°ﬁﬂﬂ%espect ively. These hybridonas

h b ' i ' (] ., Patent Ox |
Pepost t oy Rk bEMbidds WA RO8lc: AT BlindR i he PaBR ™
Sci [ TeTaT T o %FS""H; Barleitr &

6, Hgga%pﬁ?g'gﬁ. Tsuku dfﬂolabtgggﬁd,m ap %Q as &

I Nt dglioos:i OTHAL is, FRADASTubddRBIS, Mic aHE VhR BG 8livd ih AN edium
Budapest Treaty. That is, ﬁybrldoma FVA2-3 has been

- depeosl/ordiT mediien mhylenelkdtedna hyividonal Weding dlfitionmeidd 3"

under accession No. FERM BP-10066 (date of deposit:

10 Jul Jhonghe Inbddimas predwsingdles, maacidngl antibddy vedh4pectficalin

donesti ¢ deposition under accession No. FERM P-19437);
hy bFEeegsas hemyclegpmisin of influgpard viregree! be seleatpdde EIA or the like

identification reference of, "FVA2-6" under. accession
No. 1 whighy -%@Wlwgﬁ’@ hyfrideas s seapted With Gighly purish 3.

* COnAG st kBB BT SRR

15

undd® 38 | Ao
o1 AR it PO IR R O SR "y P

13P- 10068p:{:0i8 aQEn1HE BAS ta;%ﬂéﬂtjyofkﬁvf&ﬁg Eion&c%)(@&.ﬁl%ﬁics

on July 14, 2004, trom domesti'c deposition under

ac cesdiiagtolle préserthifventbi 43R )obtafees Andhirek Bthem were named

above- descri bed hybri domas may be recovered by

- cul lybridong RViA@-F, hibyidomalBvis2 -6 Badehybmdbima VAR 1 naspettivelys ed
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in cell cultures, and the monoclonal antibody may be
r ecwerhybridomgshav beeg déposited with préernedipaat PatentiOrganisait | vel v,
t he_nonocl onal =~ _anti body nmay be recovered by
ad risRPueRy Nefignal dustiteit Advnend dndusirial Sicieate and Techeology, AIST
Tsukuba Ceniral 6, 1-1-1 Higashi, Tsukubs, Ibaraki, Japan, as international
deposition in accordance with the Budapest Treaty. That is, hybridoma FVA2-3 has
been deposited under identification reference of "FVA2-3" under accession No.
- FERM BP-10066 (date of deposit: July 18, 2003; converted, on July 14, 2004, from
domestic deposition under accession No. FERM P-19437); hybridorna FVA2-6 has
. been deposited under idenfification reference of "FVA2-6" under accession Ne.

FERM BP-10067 (date of deposit: July 18, 2003; converted, on July 14, 2004, from

-domestic deposition under accession No. FERM P-19438); and hybridoma FVA2-11
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species fromwhich the hybridoma derived to accunul ate
ascites therein, and by recovering the nonocl onal

anti body fromthe ascites. 10 For recovering the
nonocl onal anti body, usual purification nethods nmay be
enpl oyed. Exanples of the purbfi cation methods include
gel perneation chromat ograpﬁy, i on- exchange

chromat ogr aphy, affinity chronmatography using protein
A, and the like. It was conf=" ed that the nonocl onal
ant i Hapbhea depositep andedidetifitdion sdfiosnee dS'FHa3A11 idet anmbdieamdNo.
reacted with nucl eoprotein of influenza A virus, and

r eadit&H BP1A068\dats af deposit Bely p& 2005 convéried comdaly Ad\Z004 from
They, reacted with 38 stock strains (see Table 3

bel SRrede depositienuadsr apcogsion No. FERMMMIMAN, horse, duck,

AGIY T AR TR

Wt e L R e L

Wi t i ' a : i
A R e S A S AT
136 Jntito&y BESbeTLIdPr&dby Wik inBiteting BE RRYSHStobh YRR ofthe 4,
7, 22 and 30), enterovirus (type 71), nunps virus,

pol s ficm (vhieh €® hibridomBderivéo astufuRte(@sdildohersipandbynd
B), parainfluenza virus (types 1 to 3), Escherichia
col recoverhzths mehdckonginetihrdniiene the Bsdesdor nonas aer ugi nosa,
Serratia marcescens, .25 Staphylococcus epidermdis,

iy x oy ¢ Fperecaserig e penselons adibedruwsvalpurifieserametheds may be
Cor nelg%gteri um di pht heri ae, Candi da al hi cans,
snéﬂv cc‘%@ﬂﬁ% dffurificaipn methedsdrcduds ed permeeioBups B,
P o S B G BBSER APa ET Ay
Myc S i de, Chlanydia trachomatis and
Chlgren{f%l‘g%gdr}@g%{']dae, wer e checked, but no reaction
was - 0b$ka¢ @hfirhél that ARG Bk ot 10
: it Gb&ﬂﬁéntzg&#ég ?&9@'%& &b

t he present invention nay be use noassays

15 f or dshidediRbBEd leRRAthAHANpictdiT HihMRnATA iRk HE RERed With
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virus. The i mmunoassays per se arc well-known and any
of daFeuswabtypek BOMMAuenAIAIAARS SEHES reattyd witle3Suiiek eyt (set Talile

is, class*!ng the known i munuassays according to the

r eathalaw) of inflegnzk Aoimm frannuman desse,ydack, nokeycseal sehiclivi, gull,

I mmunoassays, conpetition .
mallard and the like, 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 (types 1 to 7),
Coxsaclde virus (types A16 and B1 to B6), herpes simplex virus 1, cchovirus (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,
Klebsiellu preumoniae, Pseudomonas aeruginosa, Serratia marcescens,
Staphylococcus epidermidis, myxomycete, Staphylococcus aureus, corynebacteria,
Corynebacterium diphtheriae, Candida albicans, S’tr'epracaccm' pyogenes,

" Streptococeus sp. (Groups B, C, G and F), Strepiococcus pneumoniae, Hemophilus
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I mmunoassays, aggl utination inmunoassays, Wstem bl ot
and the like. Cassifying 10: the known i mmunoassays
acoording: to the | abel enployed, known irnnunoassays
i ncl ude fluorescence i nmunoassays, enzyne

I mmunoassays, radio innunoassays, bi oti n i munoassays
and the |like. Any of these inmunoassays nay be

enpl oyed. Forffier, diagnosis nmay be attained by

I mmunohi stostai ning. in cues where a |abeled anti body
i s uifeenias, kikieria mengcysagsmayMycoiesmagpninadsize Chimyiior

| abeling an 15 anti body are well-knovalL and any ofthe
vel | recherigis sed Geanrdanremtoniagpvesgegckedbut nogeaeieniast hat
by d coq%osing an anti body with papain of pepsin, an
ant i 8ﬁ§ "fragment such as Fab fragnment or F(aU)2

f ragnment ] the bi'ndi ng,.abj ity with tbu

cor r e porti oot Eabodl BB st g b wod fr
" ant;hAeRs4Rd-004 f "l . .

53 pe c]i fi c%%ao n of‘lﬂgﬁ 0 1?241%@3&“?%3 Bgﬁi; ‘F‘g{é’ﬁ?ﬁ]ﬁﬂ’fh gThe

f i egnminhsasls feP Se BdkARa-Y Rld A9 of BE wRl-BSRR imm BN Ry sYky
may al so be used in the sane manner as the, antibody
of tHeemployeds eThat ispolassififngribe Kibes BnhiiolsHe ssaig fiethe se
are well-known in the ar4 and so it is not necessary
t o asaohicn typet knewe immmonssas duiude sandwickimpnesestys, competition
spegification. Briefly, in sandw ch inmunoassays, for
exa n02§sAYE, 3ggtutingbign inpunpassay s Vestern blotgodihe likm  Glasgfying
25 ant.i gen: bi ndi nS figanent thereof is imobilized on
as

CikROW igumingassays poeprding 1oy fhe behemploved Jnp i GEmungEssays gy
i 3 i | .and aft(, T, i th

o1 RRRRe EAGbG: WhrhofedE KRl iRihcR ks it B et
seceifn ﬂx%eula&%smbtgme?a%ﬁ of ek oﬁgg%@oﬁ_miﬁgef e

Present 1 nvention anti n-anti body r

as rixfidr, Gagnssi niad bolaSed bydihiﬂﬁ:n&ﬁmliﬁgﬁ‘t Qs whkad to

tho solid phase I's neaswed. By | abeling the second

- ant labelet/aniibddy iaredinzheimmuidaiay, @Ramdiods pp sé RARBcling an

radi oacti ve substance, biotin or the |ike,

15 me asuibedysrd welkknoive, end enyrod the mie]oayn fetbodd map be dopleyed.i dt

phase may be allained 5 by nmeasuring the |abel. The
b D5 E0GTET Al ¥ depomeeHinB eB ARbeTY i sneia ot Sz, 6 aniibody

plugalit f %ta dard s | es each contaj ning a known
con %&W%FP? 89 fragmentas %&E@,ﬁﬁg&ﬁ'ﬂ havigs thebindipgrbdisy pith the
bet t t ' .of the, in the ..
ot bt S PEINE Rhodhiet 2 RGeS e n e

e SR e R R i

20t hethéRmaseliiBebntion may also be used in the same manner as the antibody of the

25

present invention.

- These immunoassays per se are well-known in the art, and so if is not
necessary 1o explain these immunoassays in the present specification.  Briefly, in
sandwich immunoassays, for cxample, 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 enzyme of




10 anmobunt to the calibration curve. It should be noted
that the above-nentioned first antibody and the
above-nmenti oned second anti body may be exchanged. In
aggl uti nafiou i munoassays, the antibody according to
the present invention or an @ntigen-binding fragment
thereof is immobilized on particles such as | atex
particles, and the. particles arc reacted with a
sanpl e, followed by neasurenent of the 15 absorbance.
The @Gbpesnripveniiorhydntissnanihodyueadtion. c diguwisbidg fresolid phase,
plurality of standard sanples each containing a known
oon c;@ﬁ feednd;agtibogy baupgtodhesplid phasgrigmeaswed.r Bydetebngsthe gpeond

e B A BES o  ebSnE Bonoc
| ot Li 14 . h L
D © U i Qb P ook altb el Yo ki o 50 o e

sTeapyiRedsRhS At RBAC enk%&&ﬁn&gmﬁ HedsPAEA moﬁa{{cveg for ke

present invention also provides an | mmunoassay devi ce
usi niurilieofatedee: sath@RE éhch CohtdRROGINRA LonddRirhRRAY the enzyme,
according to the present invention, by which

i nf lapéthe selafionshiplbstween/thbeondaiativhe of thd aipnye il theatandinher
dinfnts?;rgaui shing ftminfluenza B Yirus. .25 The

i m esond the episord ewoynts of 8w label inpletteddo prepageatalibmtieon
having a | abel ed, nobile, anti-influenza A virus

ant CH& ey Ths e ina. tesh sprapie-fpay-be quantificd by apnlvingshe mgpmred

10777 Bo e e B e SRR e e AR

MR L S A T e R
the abAhmhRe rdlbdoadshys! M@%ﬂ@ %&yf%%?%&?&g%véﬁgﬁ Eeilnﬁl

ahti-lnfluenza A viTus I'Tzed on the
det gaigbDbind@Ry fagmicht thefddf FaMRAGHARARn ?ﬁ&él&%ﬂéh ARSI iRs,
to the present invention. The sanple spotted 5 on the
s anpidahseicics ag reacitkwitnger@iellanidity arRamfthichad he
reaction wwth the | abeled antibody contained in the

15 | ab@lisertiance a Jbntboromentiontrbmeisyrement mloetdecied for a plurality of

20

25

anti gen-anti body conplex is formed. This
ant Fgead saenles sash conpiping g knownroprsmptraion efites erexred, exskthe

R 1 BB AR S
SR
UN gt G Yhy e QerdrifideB B9 Ypri i thd RBhsOd d8thankl'd the

calibration curve,

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

The immunoassay device comprises a labeled reagent zons having a labeled
mobile anti-influenza A virus antibody, & sample-spotting zone, a developer-supply

zone, 2 developer-absorption zone and an influenza A virus-detection zone in which




| abel ed anti gen-anti body conplex is imobilized on the
matri x. Whether the antigen-antibody conpl ex was

i mmobi i zed on the influenza A virus-detection zone

or not is judged by whether the | abel exists or not.
The devel oper passed through isthe influenza A
virus-detection zone is absor%ed by the

devel oper-absorption zone. 15 The sanpl e-spotting zone
and the |abeled reagent zone nay be the same zone (in
t hi sat afdefluenz A W@Oﬁﬁs prenbilizetl ava mateix, iwhish zongs are
reagent zan

he i Mmmunoassa evl ce accordi ng to
t he PP S’Pmﬁa‘m T"@ﬁﬁm; %tg eﬂﬁteaetf%d@e&ﬂ aptiripfipenze A virus
o %ﬁﬁ%ﬂ W Siéi“ﬁ‘é“t‘lﬁ“c‘g' i B @ﬂ%ﬂ(ﬂ%ﬁﬁe&m@@ zone

ant i At o

t he fggltqﬁaﬁ%es may d&%&’%% Sggxg%% @% onal T‘he ““Bl“'é&’ﬁ“"d
55i NG the Bplabdtling Rhe HELGR %@E@aﬂab gdn%ﬂﬂﬁe labeed
influenza A Vvirus are usually associ ate or attac
eac ntibdde containe in 8 RBel A tédgbit Sor¥PH adﬁicﬁﬁ%ﬁ.%en—ﬁﬁwdy' f
the | abel ed anti body and the anti body i nmobilized on

t he domplexiisiormed\. Vihissstigedetigoty mmplke helandy thealcadoper
nonocl gnal anti body. The constituents of the

i mmiRkpiedEgm the dvelopercsspnlxizong totreach the influenye At viruggetection

i nventi og QW be descri bed separately. Matrix The
bel 9% k “ﬁéjtl‘f?“% lﬂﬁﬂ%a%alyl bidigads thespadiinand ghe

Lo WHEBEERE iRy ol ?%‘;‘H%Ffﬁ" A

tr )
W;tf1 gﬁg ?ent | ve&%a ILegr)l | nc lﬁg%o@eg i) gg e‘%ctggl the
d er M%‘M()dyhﬁ {nﬁl@;{ waﬁ%(ﬁﬁlz&ﬁdnlﬂ&g ﬂﬁ Vlrub”detectlon ZOTE

nitrocellulose, and filter papers m

f i bermot Bliwiael Brwieoat Bt Rbdexigh asot, Fl'B@dle?ieIo M@rmllgand
porous materials. 5 Although the size of the matrix is
not the éluenze adius-tittasion zone ishibsofbed by thé datlopq-abawitiog zanc.

w dth of about 3 ruin to 10 mm and a | ength of about

1530 Wha sopleoptiing zaneend gheddbeled megebmaersey tehibssame veedio dids

ease of handljng. To &r event non-specific adsorption
of e theseumrls lispattied on vha lebelod reagpnt zens)- séﬁﬁllcequmevdeme

o SRl e e ¢ e lbeled ot o1
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su CQIIUB(E%'M Eﬁ %B H{yi Tﬁ‘lll CIZ5 Ar{/kggmﬁoncz%%g }S ﬂ%gn%&(o) Sﬂ? or

t he ection zone
antibody according to the present invention. One of the antibodies may also be a

polyclonal antibody.  Since a plurality of nucleoprotein molecules of influenza A
virus are usually associated or attached each other, influenza A virus may be detected
even if the labeled antibody and the antibody immobilized on the influenza A virus-
detection zone are the same monoclonal antibody,

The constituents of the immunoassay device according to the present
invention will now be described separately.
Matrix

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




In the detection zone, an influenza A virus-detection
section at which the anti- influenza A virus anti body
is imobilized on the nmatri x nay be provided. At |east
one of the anti-infl uenza A virus anti body

i mmobi lized on this detection section and 15 the

| abel ed anti-influenza A viru¥ anti body descri bed
below is the anti-influenza A virus nonocl ona

anti body according to the present invention, and both
or t ineention is mahs efasvarbhiysoiptics atbrat inRfHich¢iGwa cA be inentported
nmonocl onal anti body according to the present

i nvebtdapiflary Ftion.a fixamplad ofifleerwaterAbseiptivematerial incldge ahulbdze
detection section is preferably arranged on the

mat r 98 derfvative therepf sychos cellulaspandmétraseliviiiss anddfflter papei sade of
directi 0O of the_ flow of the |iquid (longituydina
di r RS BPPrAOnE RECHEINGE2SS ers, TG VRt AROPRESN matggialh

L T v e

appr i I, € rcialil _
etk ke RS R SR Ak
ant ipréftfel besadsa tHdy Wive WeodPdasd &ﬁﬁ:\ﬂljﬁdg? rh Brettit RfnlspQicZ One
is the above 25 described anti body, and the nonocl ona
ant iabisetites of thyprbteinsierythated o thk inp) tdthe inftrix during the
conmbi nation. The anti-influenza A virus anti body nay
be mpGugamenbapart asithelegiir: maimixinkny dy blocked witly aleinkd berum
F(ab')2 or the |like which is an antigen-bi nding

10¢ r o GFAtaR sugh astovinggesun afbrmin GRRADscaseim sucepst ¢r-hedfeuenza A
viri§ antibody i mobilized on the detection section
may 8 cally adsorbed directly on the detection

200 11315 AR o 05T G B

o or I ot
oo LT A5y B RO GO B A
-CONbRY dTedd anti-MOldBa RN Aibdey ARbES@bn &%33&&%9 Léthb©and

carrier include the particlés obtal ned

15 i nsthi lubeled antiFigflendai Atithe entbbdygRb@ibed belcBLIETha bibinfuaiBg A
sodi um hexanet aphosphate (Japanese Pat ent Publication
No. vie8@acddp] anpiaidy stcomlingdo thapreseniaveniial, &6l botslof §em are
fibers and the like. The anti-influenza A virus
o neFeferhl theant-inflvenza Awjrupmonselonal antihodyrscording to Sl rudskas
carsier, by the above-described chem cal bond, or by
phy@YLEe. 5 %?‘}S‘f’!’fg‘f?!’m A Wrosgabibady @cihe dtection pection fs

i nf) B vi - d i ' b .
| i HER0S Enbtd APACTRRTE A g bl egbrisnll eirertion,
20 Lo Jflafé ﬂow_df Iﬂﬁrﬁﬁﬁd ﬁo?{éit[l&iﬁdl direction of the matrix) for the measuwrement

with high sensitivity. As the anti-influenza A virus polyclonal antibedy, 2

polyclonal antibody may be appropriately selected from the commercially and casily
available polyclonal antibodies.

_ The anti-influenza A virus antibody in the detection zone is the above-

- 25 described antibody, and the monoclonal antibodies may be used individually or in
combination. The anti-influenza A virus antibody may be lgG antibody or IgM
antibody, or may be Fab, F(ab'); or the like which is an antigen-binding fragment of




detection section by the anti-Infuerrza A virus

anti body. This influenza B virus- detection section
may be arranged at either upstream or downstream of
the influenza 15 A virus-detection section in the
direction of the flow of the .devel oper, as long as it
is arranged in the vicinity '0f the influenza. A
virus-detection section. The anti- influenza B virus
anti body i mobilized on the influenza B '

vi r ubssdettibodieson section nmay be a pol ycl onal anti body
or a nonoclonal antibody, and may be i mobilized on

t he mat r ke y-flverre Aalirupaniiodsrimmpbifitedon theldetadion sqstivromay
as i,n the case of the anti 20 influenza A virus

ant i b&&gxﬁical PREPRA;dEFRUY om s dletoctiop zqng infhemalyixgymaybe fixed

Bt i b K R ot A= ebten @R s
50" Aty k) SULANG QU ERRRNLESA I AR Al

and I n enza VI rus. ese I on secC S are

| 0C 34 @6 nd@MN SENBRIE 6 thd BEHIBIZMHRF nakE) REGRindHe

- 25 sanpl e-spotting zone and devel oper-supply zone, and

ups tinselabiligifip 4 MixnGeHFFLIMAE fum aRbi0 kit ofiimZAeRiehetablibsHaR
direction of the flow of the liquid in the matrix. The

“det élepdngse PetenttPublivatiomdNo. 6329928 g esthrema ldtdxamielts, ghss fbars

the formof a plurality of lines 16 each of which

hav Ptheliks oThe ati-inflvenze AQ/iigs manaclong aptibodywnaychs bowndde the

are,cl OISQi ranged. In the case of a matrix havi ng
e

ely. ar !

10 5 v inoIRble pebrigs B, fhe Bboierlestried ahmmical pase or balyaicshasisoraony
f or med tting the,anti bady and anti gen.usually in
i arourt Pkt tbnt, 35 iR B PAfec B BB MY B g 2
o L ek v bty gy WA oRARERN RO lA LRS! o
-ant jegd i W TeYo VAL a1 \Vecls) AV JRARE
1 el 40108 By ol Sen A RERIBRY DI il AR
upsidicedon eétioh ARy BEirRE§dd aneithenpstidamioh ovlistr @t of 81t iriffucide

flow of the devel oper fromthe devel oper-supply zone.
15 Thi A virasdetenton sbetiof innthediretjon i thic flow @f the develogarme lobg as it is
| abel ed reagent on the matrix, or by lamnating a
wat aranged dothe vickity of dleb infustzai Avving-dethetion eeetignre Thaddt ed
reagent, or, incorporating the enzyme-1abel ed reagent
i n Bitysaea B s apbodypimmopidizedam theinthiena fb vipgdptestiop srctipn
i ntjnmat el ont acts, the pad t.he wafer- absorptive
pad" i@ PiuioL Eabeylors mESelonlmeluofe f ey b gpuevitied on
herfil ARGk By‘éhgﬁﬁﬁlrﬂogcf& b%ﬂysical adsorption as in the case of the anti-
20 influenza A virus antibody.
As mentioned above, jt is preferred to provide an influenze B virus-detection
- section in addition to the influenza A virus-detection section in order to
- simultaneously measure the influenza A virus and influenza B virus. These
- detection sections are located downstream of the enzyme-labeled reagent zone,
25 sample-spotting zone and developer-supply zone, and upstream of the developer-
- ebsorption zone, in the direction of the flow of the liquid in the matrix. The

detection sections may be amanged on the matiix, in the form ofa plurality of lines




be used. 15 At |east one of the |abeled anti-influenza
A virus antibody and the anti body immobilized on the
detection zone is the anti-influenza A virus

nonocl onal antibody according to the present

i nvention, and both of them a{()e preferably the.
anti-influenza A virus nonoclonal antibody according
to the present invention. As the | abel ed
anti-influenza A virus anti body, fragnments thereof nay
be eeash ofrddchdwvinga whith af abmit 6.5 nidDtotShem,atitehdinetencdlospd
anti body in the detection zone. The | abel ed

ant i #19aE9du elrAle casef a matrix havingyeyidtheof alipst inepthe detectign

bi ndi ng t he afnti dy with the | abel. Exanples of the
| abe?ec‘ig‘iwﬂﬁﬁa'é’ %‘Fr’fg ﬁ%é}’fﬂe& Fre gnibady apd aafigen pwally) ig pramount of
col ogbggtd_ﬂ{g'%(b(garti cl £5, nla# pnescent .substances,

f1 uorescents Subse SHCEs BEYY PETXAS the enzyne,

svari o c?ﬁ{a%éﬁ? fdsed. in enzyme i munoassays (ELA) 25
may be gn’p ye%(.) Exanpl es of the enzyne incl ude :

al kal i neTRN&%RE dafeizone By %fogﬁeﬁ%r %}?a%&:@f&@ﬁhﬂﬁﬁ&

and the |ike. Exanples of the col net a

par tA vinsantibody melably & thezaa brogidkdlonthé itk e SThiscohd fiyd!
sel enium particles and the |ike. 17 The |abel and the
ant iformed ppsierrmotAiedetectipnanid ib Getylirentipn dfehetmund teydevdimper
known met hods using coval ent bond or non-coval ent
bondromeiedexelener-spply Fenchi Blis Bne map bhformadiby spodiing the enzyme-

gl ut ar al dehyde met hod, peri odate nethod, mal ei m de
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the functional groups 10 existing in the antibody
mayienapdizen onhe dsfenticmi zong iy theaitiinfladiet 4 diresnonoplnfial emsivedy
A virys antibody may be prepared by the .
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the above-described antibody in the detection zone.

The labeled anti-influcnza A virus antibody may be prepared by binding the
antibody with the label. Examples of the [abel include enzymes, colloidal metal
particles, colored latex particles, luminescent substances, fluorescent substances and
the like.  As the enzyme, various enzymes uged in enzyme immunoassays (EIA)
may be employed. Examples of the enzyme include alkaline phosphatase,
peroxidase, 3-D-galactosidase and the like. Examples of the colloidal metal

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




15 In cases where the influenza B virus is detected
simul taneously with the detection of the influenza A
virus as nentioned above, a | abeled anti-influenza B
virus antibody is added to the | abel ed reagent zone to
prepare the device. The |abeled anti-influenza A
virus anti body and the | abeled anti-influenza B virus
anti body contained in the |abel ed reagent zone may be
contained in one of the matrix 20 and the

wat er - abdde pbelvad fhe anti-ipfluenzas vienseutitody meche boutsdiytheddiown
t he rmtilir)fgx and the water-absorptive pad. In cases
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| abe r carrying
20 and the water-absorptive pad, or may be contained in both of the matrix and the

waler-absorptive pad.  In cases where the influenza A virus and the influenza B
virus are simultaneously measured, since large amounts of fhe labeled reagents are
used, it is advantageous for measurement with high sensitivity to incorporatc the
enzyme-labeled reagents individually or in combination in both of the matrix angl the
25 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 usnally about 0.01 pg to




out the assay efficiently as nentioned above. Wth the
devi ce conprising the pad, since a |large anount of
sanple fluid may be spotted, a m nor conponent in the
sanpl e may be neasured at a high detection
sensitivity, The material congtituting the

wat er - absorptive pad is selected fromthe materials
whi ch scarcely adsorb the 20 | abel ed reagent and the
influenza virus. Exanples of the materials include

por otikg Mrigreg pf diy weighid eWhen insprnorating the dabelphantirinfiuenza A virus
macr onpl ecul ar ounds sugh,as pol yvinyl al coho]
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conty 8255, P onflion BB Yol Bt od ey
the dobdt@r@bjkd1e pad are not restricted, it is
preferred to use a pad havi ng | ongitudinal 25 and

5| at eSamplelspiffid®onef about 3 mMmto 10 nm and a thickness

of about 0.5 mMmto 4 ram for carrying out the assay
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i mmiiedloplilisidevelopare Withput ineompnastiag a fragenteyhedikae dic saraple-
vessel .in an anmpunt .sufficient .tQ reach the

dov IRIIE OB R0 B fored ok ) sierespdh aftoslapmsteeaat  ng

19 omeerep i Rbe ek BEQF Gl i GRUHARE A BT Y

cov eIV r . .
devg?‘cggé% &?ﬁct% cortﬁé gg‘t% io&en% %edt %e%&}m ?%%O%P%’é& e%%‘%%%
MR rea Rt A6 hrdtupktioad @Nh@idkoBodibht MGhSdHectioR bV b 115 of the
agent, stabilizer, antibacterial agent or the like.

| n davsleperydrS) in agresaibed/sie on the libeldd Asgchivodnd, aldethe dévite in
substrate may be added to the devel oper in addition to
t hewhiglbte sampe-spotdigenine Edorecd b the dneyms Inbed osugehe zane) ibisd.
Exanpl es. of the buffer solution containing a buffer
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provided in the matrix a
labeled reagent and the influenza virus. Examples of the matetials include porous

- malerials made of synthetic or natural macromolecular compounds such as polyvinyl
“alcohol (PVA), non-woven fabric, cellnlose and the like, and these rﬁ;xterials may be
employed individually or in combination, Although the size, thickness, density and
the like of the pad arc not restricted, it is preferred to use a pad having longitudinal
and lateral lengths of about 3 mm to 10 mm, and a thickness of about 0.5 mm to 4
mm for carrying out the assay cfﬁciently.
Devcloper-supply Zone




-absor the end other than the end at which the

above- descri bed devel oper-supply zone is provided.
This zone is provided for absorbing the devel oper
supplied to the matrix so as to fluently cany . . out
the assay. The developer-abs%%ption zone may be

provi ded by el ongating the . matrix. A

wat er - absorptive naterial nay be artanged on the
uaal ai x to accel erate the devel opnent. As the

wat er - abJdb¢ gevelomer-supplyrzogd is the pbrie dsrmpdypensend ¥ tha gagixin Hb
wat er hol di ng capacity, made of natura
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vicinity of the developer 5 supply zone. The substrate
r eagehstrate masbenddedde tie devalopsy hbasﬁgion teethic Juhstiateaeaging genc
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The developer-absorption zone is provided in the matrix af the end ather than

the end at which the above-described developer-supply zone is provided.  This zone
-i$ provided for absorbing thé developer supplied to the matrix so as to fluently carry
out the assay. The developer-absorption zone may be provided by elongating the

20 matrix. A water-absorptive material may be arranged on the matrix to accelerate the
development.  As the water-absorptive material, filter papers having a high water
holding eapacity, made of natural macromolcoular compounds, synthetic
macromelecular compounds and the like, sponge or the like may be employed.
Although the developer-absorption zone is made of an ahsorptive material in the

25 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 ot

below the matrix,




(b) Fluorescent Substrates 5-brono-4-chloro-3-indolyl

phosphate (BC1P) 15(C) For Al kal i ne Phosphat ase:

4- et hyl unbel I'i feryl phosphate (4MJP) For

fi-D-gal act osi dase: 4-nethylunbelliferyl-f3

D gal aet osi de (4MJG) Lum nesrzsnt Substrates 20For

"Al kal i ne

Phosphat ase: 3- (2' - spi r oadanant au) - 4- ni et boxy-4- (3" _

phosphoryl oxy) phenyl -1, 2- di oxet ane2 sodi um sal t

( AVRiRbByrafedteagenClogal act osi dase:

3-(2' -spi roadat hant an) - 4- net hoxy-4- (3"-P-D

gal act o pWai%ny? pheamyme ib ps2d o thxlbed crntafnai/iBRIR) labaed reagent
[ | um nol and isolum nol, in conbination
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addegbstratdiia il deeeldpler e substrate zone is not
restricted as long as it is wwthin the devel oper pad
‘mount ed Asrthd dubstmtegvarbustchierimpdubstrate, flioesamubdirags, t he
substrate 5 added to the devel oper or the devel oper
padluwrigesqsat subsiraies and thdike destrihgd below ey brsesed/depending on the
condltlons and may usually be about 5 pg to 500 pg
perQE@QFE%hlﬂﬁkgﬁﬁgﬁ%nt of Zones A preferred

t.he |nnunoassay devi ce according to the
pre S Qﬁ'{}%ﬁ'ﬁmﬁﬂ i s schematically shown in Figs.
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combination with hydrogen peroxide;
" For Alkaline Phosphatase:  5-bromo-4-chloro-3-indolyl phosphate (BCIP)
(b)  Fluorescent Substrates
- For Alkaline Phosphatase:  4-methylumbelliferyl phosphate (4MUP)
For B-D-galactosidase: 4-methylumbelliferyl-g-D-galactoside (4MUG)
(¢) Luminescent Substrates
For Alkaline Phosphatase:  3-(2"-spiroadamantan)-4-methoxy-4-(3"-
vhosphoryloxy)phenyl-1,2-dioxetane-2 sodium salt (AMPPD)
- For B-D-galactosidase: 3-(2"spiroadarnantan)-4-methoxy-4-(3"-B-D-
galactopyranosyl)pbenyl-1,2-dioxetane (AMGPD)
For Peroxidase: tuminol and isoluminol, in combination with hydrogen
peroxide.
In cases where the substrate zone containing the substrate is provided, the

substrate zone may usually be formed by applying an aqueous solution of the




supply zone, reference nuneral 5 denotes a

devel oper-absorption zone, reference nuneral 6a
denotes an influenza A virus-detection zone,
referenced nuneral 7 denotes a substrate reagent

zone, and reference nuneral 9jdenotes a sanple. In
this 15 enbodi nent, the sanple-spotting zone 8 and the
| abel ed reagent zone 4 are the sane. Reference
nuneral 6a denotes an influenza B virus-detection

z onetubstrate i Gp fosm 9 arligepn thexigvelaparniad.end drying the solution.  If

devel aper-confirmati on zone . and reference nuneral
om a7 ot Gt arat. AMalie Sestrat o s BIE Rage or the ke

Met f [ N0 Devi c Q Wth the. . ...
o 2 gt O o CURARSIRRAY -one oot dsfon it
i nfl i j ' l e

The Soisdore palldich By MBELIH B SRR, PP T8 TR
55 anpl@dt@tht B&y I D& RANR : .
devi ce, and tﬁgﬁa%iﬁ%gfe?ﬁgggae degg%%%ggptgm%ﬁgﬁééﬁ%
dev ebwiitinns, padimay sl iy dsbeyEhopi500ud e d&ddepl € i n the
matri x. As a diluent of the sanple, a buffer
contafapgemgniafZogekact ant may be used. 25 The devel oper

moves in the matrix by capillary action to reach the
‘devel opet Prefemedephodigintalthe immynoassey device according to the present
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sanpl e is neasured, thereby neasuring the influenza A
Vi r tesnersl bedddetcea infiuensing vikg-deddtioh esheadtereide nbinStas ddaotes
observation or by using a nmeasuring device such as

c ol dsubstateaesgertzomy oydncferenve ancral 9plhwticam saoplat dn this

phot osensitive filmor the |ike, depending on the

15 subzmbodinent, Ge sampde-spoting zong 8 endithellabdled reagent pone foaseithe sume.
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COH@&&QOQEm&hﬁmﬂﬁ&£&§h?ﬂmﬁone by a colorineter or the
like. The. principle. of the assay will now be
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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 immunoassay device, and thqn
supplying the developer to the developer pad, thereby developing the sample in the
mattix. As a diluent of the sample, a buffer containing a surfactant may be used.
The developer moves in the matrix by capillary action 1o reach the developer-
absorption zone. By the developer-absorption zone, the components in the sample,

which werc not bound to the detection zone, the enzyme-labeled reagent and the like




preferred enbodi nent of the i Mmunoassay device
according to the present invention shown in Figs. 6
to 8 as an exanple. A sanple 9 is spotted on the

sanpl e-spotting 15 zone 8, and the devel oper in the
devel oper bath 11 is suppliedysyto the devel oper- supply
zone 3. The devel oper noves in the matrix 2 in the
direction shown by the |ateral open arrow by
capillary action. The substrate contained in the
subsare gliserbed; anthedevelemeentyis pempleteds o Afterh firercritid time (usually
deveh}per and _npves toaﬁther W th_the devel gper.
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dev ehowads Fipa e 8ad dnerangydn e AldampR19 is gouade mm:amjslcapdm
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phosphatase = anti body is i nmobil’i zed) .
| NCasvilopet kdabl@s Rerd, aR2edtakld &ﬁigbn—hﬂ'bbd&%ﬁﬁﬁeﬁﬁom irthe matrix 2

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

antibody complex reaches the influenza A virus-detection zone 6a, it reacts with the
anti-influenza A virus antibody immobilized on the influenza A virus-detection zone
6a, thereby being immobilized on the influenza A virus-detection zone 6a. In cases
where influenza A virus is contained in the séxnplc, color is generated by the reaction

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




ant “body in the |abeled reagent zone 4, and by
providing an influenza B virus- .15 detection zone 6b,
the detection of influenza B virus may al so be carried
out sinultaneously, so that whether the influenza
virus is Atype or B type mayibe determ ned by a
singl e assay operation. The matrix nay be | am nated
and fixed on a support nade of a plastic, netal,

paper ,or the,like. 1¥¥ ixing the matrix in a case
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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
the matrix with a case having through holes at the sites corresponding to the above-
described zones, a device having a good ease of handling may be constituted. The
sampie to be assayed by the immunoassay device according to the present invention
is a sample collected from human, animal or the like, which is thought to contain
influenza virus. Examples of the sample include extracts of body flnids such as
nasal swab, nasal aspirate, pharyngeal swab and the like.

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




15 I munosor bent Assay (ELISA) was enpl oyed, which
used a solid phase on which influenza HA vaccine

cont ai ni ng i nfl uenza nucl eoprotein anti gen and

i nfluenza A virus reconbi nant nucl eoprotein antigens
(r-NP/HINI originated from AlbNew Cal edoni a/ 20/ 99),
r-NP/H3N2 originated fromA/ |2I takyushu/ J 59/ 93;

DDBJ/ GenBank dat abase) were inmmobilized, Mre
particularly, the influenza HA 20 vacci ne was 300-fold
di | UReferenss Expnples and Iamplon dnishdprésewsrigvention & 9 limited to the
type, A reconbi nant nucl eoprotein antigen was dil uted
to au’@ﬁlﬁ%%ntration of 1 Vg/ml with the sane buffer.
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‘addeempleiely mities theinumiimbgen withar equel ameaet of Flemwisdompleteent
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hour. After the reaction, eac was sufficlent
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azi no- bi s(3--et hyl benzot hi azol i n- 6- Suffanat e (AM was

' addedicttal and atbjesed to. seédigy.  Inathd rivhangscradiie, Beaaicll doked
m xture to read at roomtenperature for 30 m nutes,
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and the coloring |level was neasured at a primary

waviailesza A wiccing eoniiningjafluenzaselpepaotsin sptiget asd mﬁluwaf@
490 The cul t t udged
 wer GRSt e ey B RGO ABK s ng

mféag%%‘%?g?\% Eﬁ%ﬁ?m ngﬂgf _opg,g gl Q%‘;’/]’gé dm;nashi
' FV -%ﬁgﬁgaﬁ%r | %@n‘g%%ﬁg% 12’5"5‘?1“’%2‘%°§W¥‘ﬁ)&pr 0 ces

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

recombinant nucleoprotein antigen was diluted (o a concentration of 1 pg/ml with the
same buffer. The respective obtained solutions were added to the wells of a
microplate module (produced by NUNC) in an amount of 100 pl/well, and the
microplate was incubsated at 4°C overnight to immobilize the antigens. After

25 washing each well with PBS contéiuiﬁg 0.1% Tween 20 (trademark) (PBS-Tween),
300 pl of 1% bovine serum albumin (BSA) in PBS was added and the microplate

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




anti body that reacts with influenza A virus

nucl eoprotein anti gen and does not react wth

i nfluenza B nucl eoprotein antigen were finally
obt ai ned. Thege hybri domas have been deposited with
I nternational Patent O gani smkDepositary as descri bed
above. The subclass of all of the nonocl ona

anti bodi es obtained fromthese 3 20 byMlomaswasl gd .
The reactivities of the hybridomas are shown in Table

1. Taesking polpgany 100l ef calture supmmoetans Menaddedand thevesulting mixture
A A B A s e
e TR IR0 1 Fefie e iganisn p oot B
ant 1T PA0BY EAS Bulcd i 63 M MR bl 187 PARGER 1P

5t he BSaG 0005 FAend8Y, i1 94 Morode Mok RENGR AN MASKHAS was added to
(containing nucleoprotein antigen), and a virus

-~ sol eadhowell, i alie miktufclvas SlwRd BSreatbd 3WCTHO! ooEl iIATiehihe. 01M
Tris-HCl (pH8.0) containing 0.001 M EDTA, 1%6DS, 5%
2 VE reagtfon, tneh welptoeuffisiontly)watlddmith PE8+Toecn mal 10 QD& BPB

(Bronmophenol Bl ue), and each of
azino-bis(3-ethylbenzothiazolin-6-sulfonate) (ABTS) was added to each well, Afier

allowing each reaction mixture to react at room temperature for 30 minuies, 100 pl of
10 a stop solution was added to each well, and the coloring level was measured at a
- primary wavelength of 415 nm and a secondary wavelength of 490 nm.

The culture supernatants judged as positive were subjected to secondary
screening by ELISA using influenza B recombinant nucleoprotein (B/Y: amanashi
1166/98(r-NP/B)DDBJ/GenBank database), and 3 hybridoma strains (hybridoma

15 . 'FVA2-3, hybridoma FVAZ2-6 and hybridoma FVA2-11) each of which produces an
antibody that reacts with influenza A viras nucleoprotein antigen and does not react
with influenza B nucleoprotein antigen were finally obtained. These hybridomas
have been deposited with International Patent Organism Depositary as deseribed
above, The subclass of all of the monoclonal antibodies obtained from these 3 -

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

Table 1 Reactivities of Monoclenal Antibodies

Anfigen
Monoclonal Antibody  +-NP/HIN1 r-NP/H3N2 Vaeccina r—NP/B
FVAZ2-3 e ++ 2.206 0018
FVAZ2-§ =+t +HH 2183 0017
FVA2-11 At H+ 2223 0.018

++, range over




t he obtained solutions was heated to 100C, foll owed by
subjecting the resultant to electrophoresis. Sodium
dodecyl sul fate-pol yacryl am de gel el ectrophoresis
(SDS-- PAGE) was carried out by a conventional nethod
usi ng c- PACEL, gel concentratison :10 10% (produced by
ATTO). After the el ectrophoresis, the bands were
transferred to a PVDF nenbrane (produced by ATTO),
and bl ocking was perfornmed with Bl ock Ace (produced
by DEtaRIpiREON RepriNtieRIMoGaInabantibGiiesie WestgintRlotidg er
renmovi ng_t he bl ocking solution and after washing the
menbr ane T Fepetivities of theanpnoclenatantihestics svcrsisantirmed bypWespern
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for 45 minut Af ficiently.
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the anti body. Then each well was washed with PBS

15 contdded iandth@retdeTwesaloR@d (otremtie nwikiprpdrBSe Twd s minutesand
300 p | of 1 % bovine serum al bum n (BSA) in PBS was
ad dégertsn@p@@dy,waaln@g thévaerabraneyaiti BRG- Tveesn, on errzywoet labeled anti-
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- Wasfiids.  Afer sufficiently washing the membranc with PBS-Tween, the membrane

20 was exposed to an X-ray film (produced by KODAK) for 1 to 15 minutes using ECL
Western Biotting Detection System (produced by AMERSHAM BIOSCIENCES) to
detect signals.

Monoclonal antibodies FVA2-3, FVA2-6 and FVA2-11 gave bands at a site
of about 55 kD 1o 70 kD to all of the antigens. The results are shown in Fig. 1.
25  Bxample3 Measurement of Autigen by ELISA Using Monoclonal Antibody
A solution of each of the 3 types of purified monoclonal antibodies in 0.1 M
phosphate buffet, pH7.5, having a concentration of 2 ug/ml was added to the wells of



FVA21

each well wi th PBS-Tween, each of the nonocl onal

anti bodies | abeled with al kaline phosphatase

di ssolved in the nmedium for reaction was added to the
wells in an 10 anmount of 100 1tl/well, and the
resultant was allowed to rea at 37C for | hour.
After the reaction, each well was sufficiently washed
wi th PBS- Tween, and 100 }d of 4-nitrophenyl phosphate
(4-NPP) was added to each wel|. After reaction at room
t enpemirapias mesulegprodricsdbydd/NEY in pn smiuut afdf0 pigsr el ed tho
the wells in an ampunt of 100 . The col oring
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times higher reactivity than the comrercially

av aithexetultar mias allowed foweantzzd 378C\orr IUSuT0 Aded soffizlently washing
antibodi es. The results are shown in Table 2. 28 Tabte
2 Licsh wedir\mbd%d\’m egchtof the monddhomaldotitzndies labeled with alkaline
Ant i Ant i gen Enzyne- | abel edl nmobi | | zedAl dneyAl
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temperature for 30 minutes, stop solution was added to the wells in a0 amount of 100

uliwell. The coloring level was measured at a primary wavelength of 415 nm and a

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

20

than 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,
All of the 9 combinations of the obtained three types of monoclonal
antibodies showed 2 to 8 times higher reactivity than the commercially available anti-

influenza A virus monoclonal antibodies. The results are shown in Table 2.




conmer ci al x320x40x80x80 anti body, anti body™ *

comerci ally avail abl e nonocl onal anti body Exanple 4
Det erm nati on of Recognition Site by Anti-influenza A
Virus Monoclonal Antibody 4-1 Construction of
Plasm ds 5 To determ ne the rgcognition site by
nmonocl onal anti body k VA2-11, three fragnents

encodi ng 1st to 159th am no acids (A fragnent), 162nd
to 327th, amno acids (B fragnment) and 327th to 498th
am N0 @glad%, s eRRSEE Mgk Y. of the gene of influenza
1IINL strain (New Cal edoni a/ 20/ 99) encodi ng 498 am no
aci ds wer gonciaiahiby €ed by PCR, The pri imags

preli ari Ty had FeoR dn anmo, - Sites.  The 10
anpl | ?é" | gﬁﬁx‘?’%@gn@%@m re E%rw“gi eaés&dh" P %g“‘ﬁm % C btbie
Kit comi¥e@ial |y RIMal | abl e 4 om Q<AGEN, and=@ach 640
fragnent was insdlfd to the¥EcoR X8anH sitebf x40
expr esskgispl asr iy pWEA otifiai nedBy insert {Fh GsTepn
. .the Ndel - ECORl sif@-0f the .@xpressdon pl asmgy pPWbAgm
shown.in Fig. 2, a-preparexg@basm ad pWA nf. kedNl - Ago
“pWE nf HI¥$1B and NFHI NI s4C, E, 20i | BL21x¥QE3) x40
~(obtained from 1%5@‘: okhaver®™Nat i offdl Labor at¥ty) wHS
transf Qrued, Wit hy QE pl asmi'd to db¥ai n 20 7T e
anpi ci_L pltedT esj stedbmy K col i *¥t ansf finant s x50 0
BL 21 ( DE3ympWiBityriaidble hondsinalanbbedy BL21( DE3) pWA nHI NI - B and
BL21(DE3) pWE nf . HI NI - C. 4-2 Expressi on of Reconbi nant

Pr otej : +st|6].lnmﬁa‘ @H N nd.. .GST+H NL- C) 29
"Eac #&ﬁ?ﬁﬁr ans g@“ﬁ%n S %l?“gﬁglr%e% MY t ur ed
i N RModbeléhl ARing®di um contai ning 50 gg/ m of
anpicillin at 37C. After adjusting the OD at 600 nmto

0. 64-1t 0 dnSiructionuFelasdidnary culture, 0.4 nM I PTG was
added to i nduce expression, and the transformants
. 5were culToukeohifiothe seosEnhien si@ by aionsclondinatibde FYARAN, three
culture nediumin 5 an anmount of 1.5 m| was

c enfragnienig exroding 39 60! SOfranfgracids (4 fingvest),t162reiab B2 antibe
cel | and the cells were suspended in 100 | of a

9
* puf s (B regmauband 327dp 49§gh-muino acids, respectively, of the gene of
influenza HIN1 strain (New Caledonia/20/99) encoding 498 amino acids were

amplified by PCR.  The primers preliminarily had EcoRT and BaruHI sites, The
10 - amplified fragments were purified by PCR Purification Kit commercially available
from QIAGEN, and each fragment was inserted to the EcoRI-BamHI site of
expression plasmid pWG6GA obtained by inserting GST in the Ndel-EcoRI site of the
expression plasmid pW6A shown in Fig. 2, to prepare plasmids pWGIEHINI-A,
pWGINfHINI-B and pWGInf,HINI-C. E. coli BL21(DE3) (oblained from
15 . Brookhaven National Laboratory) was transformed with each plasmid to obtain
ampicillin-resistant E. coli transformants BL21(DE3)pWGInf HINT-A,
BL21(DE3)pWGInf.HIN1-B and BL21(DE3)pWGIhf HIN1-C.
4_-2 Expression of Recombinant Proteins (GST+HINI-A, GST+HIN1-B and
GST+HIN1-C) '




containing 0.1 M sodiumchloride and 1 mM EDTA),

foll owed by sonication for 15 mnutes to conpletely

di srupt the cells. The resultant was used as the

bacterial sanple. 10 To 8 d of the bacterial sanple,

4 | of SDS pol yacryl am de b:ﬂg;)er having 3 tines

concentration (0.15 M Tri s- , PH6.8, 6% SDS, 24%

gl ycerol, 6mM EDTA, 2% 2- mer capt oet hanol, 0.03%

br onphenol bl ue) was added, and the m xture was well

stirred, Epedlof wennsfoymarisgrepated irpd-1 wes culbiediing mil@f LB medium

SDS- pol yacryl am de gel el ectrophoresis. The bands
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wi th peroxi dase was allowed to
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aqueous hydrogen peroxide 20 solution, 0.6 ng/m
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pi asm ds pWA nfHI N1 Al, pWa nf.H N - A2,

pV\GHet] #dNifteABlockingGithf1 %4-ASM, mliocidiGEntibody FVIND-1A3 0G0Hd

pWa nf. HINI - A6. A7 fragnment was inserted into the
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a plasgid pWInf. H NT-A7. E. co/i BL21(I|E3) (obtained
f r o¥ASBHYwdHA s NEhen ptmoyse isspuogphulm abbit polyglempinniindy

col Pofedr BARDA e BhrBisiptan laner e aid i

washing, 10 ml of substrate coloring solution (0.01% aqueous hydrogen peroxide
solution, 0.6 mg/ml 4-chloro-1-naphthol) was added to make color. As aresult, it
was proved that monoclonal antibody FVA2-11 reacted with GST+HIN1-A alone.
4-3  Construction of Plasmids
Fragments obtained by further subdividing the A fragment, that is, Al (1st to
90 amino acids), A2 (85th to 159th amino acids), A3 (44th to 130th amino acids), A4
- (99th to 103rd amino acids), A5 (44th to 103vd amino acids), A6 (59th to 130 amino
acids) and A7 (1st to 130 amino acids) (Fig. 3), were amplified by PCR. Each of
the amplified fragments was purified by PCR Purification Kit commercially available




B121( DE3) pWA nf . HI N1- A2, BL21(DE3) pWA nf H N - A3,

BL2I (DE3) pWA nf . HI NI A4, BL2I (DE3) pWE nf. HLIN1- A5, 10
BL21( DE3) pWGA nf . HI NI - A6 and BL2I ( DE3) pWInf HI NT A7.

.44 Expression of Reconmbinant Proteins (GST+H |1 N1 -A
| , GST+H I N1 -A2, GST+H Ny- A3, GST+14I N1 A4,

GST+HI NI - A5, GST+HI N1 A6 and HI NI - A7) Each of the
transformants prepared in 4-3 was cultured in 2 m of

LB nedium containing 50 g/m_ofanpicillin at 37C.
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of smgicilis-psigany Farwidrendferirtus BELDEXp B Ginf HiN-Al,
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were transfterred to a nitrocellul ose stern
31 bEPiHINGAG, Gk AN -AY, QSTHHIRI W, (3Tl Ko A%And BBROCAH ONnal
anti body FVA2-11 1000-fold diluted wth phosphate

buf f er. (Ehéh ofiticpiangmmaie prepulslin 43 vWis dbitded a2 #Mdf LB medium
chloride) was allowed to react. Then anti-nouse

i mrenmbsdiingt$0|pigiml ofidphpitilinet J8C.0 neter adjistilppity OD (g0 felduc©d.6

by DAKO | abel ed with peroxi dase was all owed to react,
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solution (0.01% aqueous
s paEseiiged

af (e of S BR BPePeapitstie poduranges o RoIRBE el
D1 Ofy SR L b0l 108 1 BF UG SRR paadf, ©r
containing 0.1 M sodium chioride and 1| mM EDTA), followed by sonication for 15
minutes to completely distupt the cells. The resultant was used as the bacterial
sample,

~. To 8 pl of the bacterial sample, 4 pl of SDS polyacrylamidc buffer having 3
times concentration (0.15 M Tris-HCl, pH6.8, 6% SDS, 24% glycerol, 6mM EDTA,
2% 2-mercaptosthancl, 0.03% bromphenol blue, molecular weight markers (117.6,
113.9, 81.2, 60.7, 47.4, 36.1, 25.3, 19.0, 14.7, 6.1KD)) was added, and the mixture
was well stirred, followed by subjecting the mixture to SDS-polyacrylamide gel

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




recognition site of the anti-influenza A virus

nmonocl onal anti body (FVA2-11) is the 10 region of the
59th to 130th amino acids of influenza RRN | . From
the ami no acid sequences of the nucl eoproteins of the
i nfluenza A subtypes shown ig;Fig. 5 the combn
sequence in the reaction site of the 59th to 130th

am no acids, which has a hydrophilic structure, that
is, for exanple, the amno acid sequences of 90th to
95t Hbloteamil.mBerdddckisg with 1% BSA, tondtibBel lantibxilnsy A1 HE00-feldt h
to 1@3{41 am no acids or the like is 15 expected to be
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The anti-influenza A virus monoconal antibody (FVA2-11) was treated with
pepsin to cut off the Fe region to-obtain F(al'), 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 iniroduced was coupled with the F(ab')z, and the resultant was
purified by gel permeation chromatography to obtain purified anti-influenza A virus
antibody labeled with alkaline phosphatase.

Reference Exarnple 2 Preparation of Anti-influenza B Virus Monoclonal
 Antibodies

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




10 coll ected and subjected to screening. In the

primary screening, Enzyne Linked | nmunosorbent Assay
(ELI SA) was enpl oyed, which used a solid phase on

whi ch influenza HA vacci ne and reconbi nant

nucl eoprotein antigen of inflsguenza B virus (r- NP/ B)
were immobilized. Mre particularly, the influenza HA
vacci ne was 300- fold diluted with 0.1 M carbonate
buffer. pHI, 6, and the type B reconbi nant 15
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albumn (BSA): in PBS was added and the m cropl ate was
i"nc ubdllyerost 4 4iGeoaSrweck) intervalst hTlreddayclieforyihe gelldudion, the
bl ocki ng. After renoving the bl ocking solution, 100 |
of imglpesce weLipisrtedio Aistabomnal cavéyl of ewmiousti@nd the miotserspleen
m xture was allowed to react at, 37C for 1 hour. After

suf 1P 4 mygloma sals (UL bwsre fsed using PRCPEEA Tolestionmedipm of
oA e Bl bty 88y RO

. buff : ining O.2% BSA. 0. 2% Egul gep. 985, 1
105, ffeotoR bia stbicGONh RelthiB T oty schochity THHELingd
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37 bl A5G (076 ek el DSVl st GG P
suf fiflukeA HAvaA0EEd 1@ rodbrhnRBSEdR68in aAflen ofiffuchid B Gus (-
2,21-azi no-bi s(3- ethyl benzot hiazolin-6-sul fonate)

( ABNPH}) weecssimmabtiitided. 0 Mosaiartisalbdly, thdfirifienza HAOWEE: wRS00
reaction mxture to react at roomtenperature f-or 30
mi néulédijutedonthnl Mfcarhomstedpiferspiitd, imnhthavkype B ddedbibant each
wel I, and the coloring | evel was nmeasured at a primary

135 waydsopietpinanigensms dififgddn a concentretinichd 1 yadmd with hegarne btter.
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an ?fd@%ﬁ?/ﬂgfbﬁg/? b (A BRAPB T, 300 BT 19Y95%108 Sorum
- albumin (BSA) in PBS was added and the microplate was incubated at 4°C overnight,
thereby carrying out blocking, After removing the blocking solution, 100 pl of
culture supematant was added, and the resulting mixture was allowed to react at 37°C
. for 1 hour. After sufficiently washing each well with PBS-Tween, 100 pl of
enzyme-labeled anti-mouse Igs antibody (produced by DAKO) 2000-fold diluted
_vﬁth 0.05 M phosphate buffer, pH7.5, containing 0.2% BSA, 0.2% Emulgen 985, 1%
sucrose and 1% KCI (medium for reaction) was added to each well, and the mixture

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




with influenza B virus nucl eoprotein antigen and does
not react with influenza A nucl eoprotein antigen were
finally obtained. These hybri domas have been

deposited wth International Patent O ganism
Dgpositary~ National Institutm of Advanced Industria
Sci ence and 'rechnol ogy. HybridomaFrffl-03basbeen 15
deposi t ed under an accession No FERM BP- 10070,

hybr nn I-07 been 05|ted under an
acce¥df @@f{ ﬁ@fmdé Iy b rgsrdisEvB2- 16 has
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Bl Ot dolukifn wQidddd@o E0IRGENL, ¥ihd the SoléHng tevel iR Ri3&fRB & a primary
anti bodi es were confinied by Western blotting -using

5t herweaveleiptnefidl 5 am tihdyescdntsy watddngh sp49dAny acci ne
(contai nucl eoprotein antigen). SDS-PAGE was carried
out by aTeeonulhers sipemathntsjpdded ds posiivergere suBjRGEf peskcondary
concentration I 00/ a (produced by ATTO . After_the

el eéﬁW@é . using dnflyenzg & w@mnt@n@mrth (NPALIMNYDF
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t he wit8 siflubd & Wiadnudleb Wi ahifien &6 Ls 11k rehic® Yith influenza A
tenperature for 45 mnutes, After sufficiently washing

thenmpmneanugmt“hremmdbmd aThefy W WiiRmlas vt B6kn
anti-nouse | gG anti body (produced by CAPPEL) 4000-fol d
di | depositeditith Inténmatinmadi Patent Ooganisma Aepositay, Metiomtl bheitute ah d
the 5 resultant was allowed to react at room

- t enpéraeedleduptgel Seisnasiapd Teshuology ellybriderns Frdi 9A bagbeen
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(Reactivities of Monoclonal Antibodies in Western Blotting)

The reactivities of the monoclonal antibodics were confirmed by Western
blotting using the recombinant antigen and influenza HA vaccine (containing
nucleoprotein antigen). SDS-PAGE was carried out by a conventional method
usmg e-PAGEL, gel concentration 10% (produced by ATTO). After the
electrophoresis, the bands were transferred to a i’VDF membrane (produced by
ATTO), and blocking was performed with Block Ace (produced by DAINIPPON
PHARMACEUTICAL) at 4°C overnight,  Alter removing the blocking solution and

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




Label ed with Al kaline Phospliatase Using the
anti-influenza B virus nonocl onal antibody (FrBl-03)
prepared in Reference Exanple 2, anti-influenza B

vi rus nonocl onal antibody |abeled with 15 al kal i ne
phosphat ase was obt ai ned by rsgpeating the sane
operations as in Reference Exanple 1 described above.
Exanpl e 5 I nmunoassay Device for Sinultaneous Assay of
Influenza A Virus . and Influenza B Virus As shown in

' Fi g. 2diyistep ip aoqrecatration of 1§ wefmlayre added, 3nd e tepultentrwe allomed to
o e 5 TG Ot Wi
OF " oSS Bl dr et i RbrioR ok B o el GG ' O
pre PGAEEL) A0BAAT B Reddwit W Bedburh 2 %;é%?@&j&%hﬁ amtQha!t i ON

of anti- Influenza B virus anti prepared
5i N Redufint Meallbned t kictdt MWBinSenfRRiefr 45 hBeRECRke! v,
and dried to formthe detecti'on zones 6a and bb. At
t he ssfficientlyfwatliingwire REmbregwith T8 SeTvken, dlic ridibrat 6@s Odbodeh &
devel oper-absorption zone 5, of the matrix 2, anti -
-~ al kamifﬁmy Hlroerodeced BeKGRAKD Y nimrousing ECLIYesBAKEpttinga S
spotted and dried to form_the devel oper-confirmation

7 on DeBEoTEAm G AN HASTENGS i et e
35 T . |- .. A Vi
 anti bocy Vs BPREPIE PR ARSI CE A HBLPesEe b |

10 andogﬁﬁe@%t:é@uitg@?gggﬁphat ase-| abeded anti-influenza B

virus an ody ggim ) prepared in Reference

| Exam#elﬁn RARSnISpOt t e(i’réﬂaraﬁmoﬂﬁﬂlﬁfi%ﬁﬁg{%ﬁ;ﬁhw%iﬁgbéﬁ form

a | abel ed reagent zono constitute e enzyne’l abel

r eagsheted P Adealime PHOSLEleNe! oper pad 3 was forned by
spotting 100 gg of 5-brono-4-ohl oxo-3- indolyl

. phos phati&ing Belab-indiscriz B viruabrodloeal atibbdy]Fia03) prEpaded in
line having a width of 6.1 mmon a filter paper

(- pr Befarcrag Esgmple 2, lahthOREnzh B wirnguenoviond imtibbdyJabeted suittl a

length of 20 mn, and drying the substrate. The

15 ap anal@@Bl@ﬁwe@sem phtgingd by rensgtig disesrmepengragons as in Reference

o PSR Gt bren pad 5 (a 10 11 lter paper
R L S R P R TN

AnlinfsRs 8 iRy ng the devel oper bath | | to produce

pl
the Tmunoassay device | for simultaneous assay of
I nf 1 UeNAR sHywH il 11, 626k khe sites 16 mm and 13.5 mm from the end, of the side

20 . of the developer-absorption zone 5, of the matrix 2 made of nitrocellulose membranc
- (produced by MILLIPORE), 0.7 pl of an aqueous solution of anti-influenza A virus
‘antibody (FVAZ2-11) prepared in Example 2 and 0.7 pl of an aqueous solution of anti-
influenza B virus antibody (FrB1-3) prepared in Reference Example 2 were spotted,
respectively, and dried to form the detection zones 6a and 6b. At the site of 11 mm
25 from the end, of the side of the developer-absorption zone 5, of the matrix 2, anti-
 alkaline phosphatase antibody (produced by DAKO) was spotted and dried to form

the developer-confirmation zone 10. Then 5 pl of & mixed aqueous solution of the
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i nfluenza B virus, shown in Figs. 7 and 8. Reference
Exanpl e 4 I mmunoassay Device for Simultaneous Assay of
15 hffluenza A Virus and Influenza B Virus
(conventional device) The same i mmunoassay device |
for sinultaneous assay of infdsuenza, A virus and
i nfluenza B virus prepared in Exanple 3 was prepared
as in Exanple 3 except that the detection zones 6a
and 6b were forned by using a purchased anti-influenza
A vilkalige phoshetassrialicled anti-lnonzas drives qotibadi savinl) prepared in
anti-influenza B virus nmpnoclonal 20 anti body, .
SSFFRPE FyAmnale | pidis-aling phpsphelass Jbolag anicufiusuzs B vios

e e )
PP PR AT B B i
-él'—ch od-3-

si mul t aneous assay of 25 1n Virus an

- I nf lindohy phdSphaier(BEIP) hdthe RESRIE MM i@ 004 liddWaviRE £681H of 6.1

i nvention) prepnvd, in Exanple 5, 30 p) of a sanple

of tnime o & bilter papeofpradndetl b MIELIPORBhasing awwidth of Balnh @nda

(Fris buffer. (pH8. O containing a surfactant was used

as tesgthohppme. 3@ dyiing fearupsttes Tipobowsdiesceiball ratdn2,a

pui\nqi n% a[ﬂ%g 12 in a defotniable nenmber was pushed
CVEOPEPRS P FRERS-1abgled reagenbppddamd thedevslopartabsomiion Pl

10 0 o TR BB e RO HEDRES fitsaoma by Teblat hipm
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and then the coloring o etection zones 6a an

6b infigerivh By, ShoRdsiFiyCHandile results are shown in
Table 3. As a control, 30 gl each of the

aboReferdme @xirmplel4 s anpllematvaysay Devidahl SimBltanedis Assappect ed
to the assay using the. conventional assay device

pr elyBvasga ArYime irdriafiverza BOViks feopvantidnal dvizelassay resul ts

are shown in Table 3 37 Table 3 Results of Assay of

| nf | uenZ e SmgiipRrynogiset depiee 1 i siguliancous 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 a purchased anti-influenza A
virus monoclonal antibody and a purchased anti-influenza B virus monoclonal
antibody, respectively, to prepare an immunoassay device for simultaneous assay of
influenza A virus and influenza B virus (ESPLINE Influenza A&B (produced by
FUJIREBIO); conventional immunoassay device),
© Example 6  Assay of Influenza A Virus and Influenza B Virus
On the samblc-spotting zone 8 of the assay device 1 for simultaneous assay of

influenza A virus and influenza B virus (the assay device of the present invention)
prepated in Example 5, 30 pl of 4 sample of the subtype of inﬂuen;a A virus shown
in Tablc 3 (Ttis buffer (pHB.0) containing a surfactant was used as the sample -




Subt ype Conventional Assay Device Coloring 6a
Coloring 6b Coloring 6b Assay Device of the

I nvention Coloring 6a A/Puerto Rica/8/ 34H N +-+

Al Si nzaporo/ 1/57H2 N2 +-+ A/ Aichi/2/68HS N2 ++ -

A equina/ M em /1/83HS Na +-+ 4z A/ equi ne/ Tokyo/ 2/ 7i H3
N8 -+ 8 + Alequi ne/ KentuckyJdl/3i HENS --- +

Al equi ne/ Surfoi $/ 89HS Na --} + equi ne/ Al aska/ 1/ 91HS Ne
++ aqui ne/ Kentucltr/1/9 iHS N8 --+ -

A ecfliluprt) wespotsA.quadfbenngpushing area 12 in a deformable mensber was pushed

down {0 deform the same s0 as to immerse the developer pad 3 into the developer
bath 11 with a projection 3 provided on the deformable member, thereby starting the

assay. Fifteen minutes after the start of the assay, development of the developer was

5 confirmed by the coloring of the developer-confirmation zone 10, and then the

- 10

coloring of the detection zones 62 and 6b was visually observed. The results are
shown in Table 3,

As a control, 30 pl each of the sbove-described sample shown in Table 3 was
subjected to the assay using the conventional assay device prepared in Reference

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




Al eaui ne/ Taby/ 91H3 NA --1-

Vequi ne/ Lamhouur n/ 22778/ 92H3N8+ A/ Gqui no/ Hang
Kong/ 921!'3 N8 ----{ A/ equinal/Avesta/1/93-- -+ - H3 H3
Al equine/La Plata/.l/93HS NS +

Al equi ne/ Kentual r/ 1/ 94H3 N8+ 4/ equi ne/ La Pl ata/ 1/ 95HS
N8 ++ Alequine/la Fiats/1/88N3 HS +I -+

Al duok/ Oxech/ 56H4 N6 ---+

Al duek/ Penrwyl vanla/ 10126/ 83H5 N2 ++ H6 N2 ++ H7 N7 ++
A cqui MBS adRasnity B ésRayNT Influenza A Virus Subtypes

Al equine/ Newnarket / 1/ 77H7 N7- + Vutrkey/ ont ado/ 97HS

N4- + AV turkw Msconsi n/|66He NP Conventional | Assay Device of
A chi gken/ Geggaany/ N 4 @%:M - Ascaydavigs ndl/ A6d thikshtiddd +
Al ducl/ Al bertal/ 64/ 76112 - | Foloring | Coloring | Celoring | Coloring |
Y] Gb Ga BGb
A/ gudl s - _ =
A/ naA%@lﬁaﬁsmsakhen/ 263/ GiZwE L -{™ — + —
A/ duc '/&a Ia/RA1/$?T§§EE ++1 ||+ + —
1A eapine/Yismi ﬁg m H T d ! X2 -
A/I_bkA/ /. \ All--.,‘:.‘ /1l3;ﬁﬂ_|:—)hr l::- —
Al swi ANa/ 1 N#GWBT rofgRe—ZF oo o7 o N1~
A/ HanLEa:msu&ﬁm B/HS5 NI #sust F + — + —
A equine/Alaska/1/H H3 NB o - + —
A/equine Kentuchy/1/91 H3 N8 —_ — -+ -_—
A equine/Romer/5/81 H3 N8 —_ - -+ il
|Afequine/Taby/91. H3 Na — — i —
A equine/Lambourn/22778/52 H3 N8 _— — -+ -
A/ ¢atinc/Hong Kong/02 H3 N& — — - —
Afaquine/ Avesta/1/93 H3 NE — — + —
A/equine/La Plata/1/93 HS N8 o+ - - —
A/equine/Kentucky/1/54 H3 N8 — s + —
A/equine/La Piata/1/95 H3 N8 + - + —
Alequine/Lo Plata/1/98 H3 NE + - + -
A/ duck/Czech/56 H4 N6 - — + -
A/duch/Pennsylvania/10128/63 HS N2 + - + -
A/vurkey/Massaohusetts/3740/65 HE N2 + — -+ -
A/seal/Massachusetis/1/80 H7 N7 -4 —_ - -
A/uguine/Prague/1/56 H7 N7 - —_ — -+ -
A/ equine/Newmarket/1/77 H? N7 — — + —
" JA/uzdeey /Ontarln/B7 HES N4 —_ — 4 —
A/ turkey/Wisconsin/66 - HG N2 —— — -+ -
A/ chicken/Germany/N/49 Hi0 N7 v - -+ -
A/ duck/England/56 Hit N6 — [ 3 —
A/duck/Albarta/60/76 _ Hi2 N5 — - + —
A/l Marylsnd /704/77 HI3 NG - — -+ —
A/mallard/Astrakhan/263/82 H14 NG 1 —_ s e
A/ duck/Australla/341/63 HiZ N8 -+~ —— o+ —
A/Hokkaldo/11/02 H1 N1 4 — + -
- |A/Hokkaido/1/03 *: H3 N2 + -~ - b
A/ swina/Miyagi/B/03 H1 N2 -+ - e -
A/HonegKong/483/97 HS N1 -_ — -+ -
A/HongKong/156/87 H5 Ni - — + -
$A/HongKeng/révarse gonetics-911 H% N1 + - -+ -
Conirol —_ — — -
= Assay results of MDCK cultere supematant because the viruses had not been
habituated fo chicken eqg.

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

5 Example 7

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




Al HongKong/ reverse genetics-9111H5S Ni +z Control -
Assay results of MACK cul tere supernatant because the
viruses had not been habituated to chicken egg. As
seen fromthe results, all of the subtypes of

i nfluenza A virus which coul gg not be detected by the
conventi onal assay device were able to be detected by
the assay device according to the present invention.

5 Exappl e 7 Using the ass device | for sinmuyltaneous
assall 6% V‘I“bgéﬁg a5 W%%ngﬁ mveRtiepRseRare indixaggle 5,
(the,assaV.: ' f t.he pre Lnvention), prepare
| R R ol oBeE T B D.CoeeR i e AlE il By
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5B) , parapdineniza ius€iyges.] tvBY Behdrichinesli, \KIdbSielR) prefaisiiR) | chi a
coli, Plebsiella pneunoni ae, Pseudonbnas aer ugi nosa,
* Ser rifedadamenus cersginme, Se@utphyrcaces, Stuphépocter epidbrsidis,
myxonycete, Staphyl ococcus aureus, corynebacteri a,
Cor VIR e iarsesaurens eqryrebaststial Lomimehacteriym diphtheriae,

Strept ggocecus pyogenes, Streptococcus sp. (G aoups B,
C ée’a%%' %?z::w@&r CACEHS PURECRHNTRRIPROSRHS SH-ECROPIS B (s Giepd
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An anti-influenza A virus nonocl onal antibody Wi ch

undedty egcof debd virases addBakledgly reaction with a. .
- nucl eoprotein having a nol ecul ar wei ght of 55 kD to 70

kD of influenza A virus and whi ch does not

substantially undergo antigen-anti body 5 reaction with

i nfluenza. B virus, or an antigen-binding fragnent

t hereof 2. The nonocl onal antibody or the

anti gen-bi ndi ng fragnent thereof according




to claim1, which reacts with an epitopc existing in
the regi on between 59th and 130th am no acids of the
nucl eoprotein of influenza A virus. |. The nonocl ona
anti body or the antigen-binding fragnment thereof
according 10 to claim| or Zg which undergoes
antigen-anti body reaction with each of the subtypes
of influenza A virus. 4. The nonocl onal anti body or
t he antigen-binding fragnent thereof according to
clain11 whi ch nonocl onal &#AMSdy i s produced by

3 deposited under_an accession No.
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having a | abeled nobile ant -1 nfl vensa A Vi rus

ant izodyTheamanoiphad atipadytor thg 27RO bindinglRate] BB recT BRBIdlNg
20 zone, a devel oper-absorption zone and an infl uenza
A vite el vibish reaets withan dpitopsfekistingamtha reigion betiveenes9thand\

Vi rus antl bod is imobilized on a matrix, which zones
arel of thyameleopeptain of influeese i viruat | east one of

sai I ab ed anti-inflyenza A viruys, antibody and said

ant =i nf |18 FLPH0S “eliaPEP&dh?ﬂtﬁWé\HgﬂﬂrWﬂmufm@% thigrpokagpayding

det ec zgn S sald nocl I antlb in
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deviERnansPs 9 to cI a|m5 further conprising a
| abel ed” anti-influenza B virus antibody in said

| abgl ed mye ﬁﬁﬁéﬂonﬁ%ﬁbodﬁ%@ﬁﬁh&tﬂ%@ﬁéﬂt thereof according

vi rus-detection zone o uenza B

Vi 1 tesclaind 1] Wiieh/mbrsoclonaNRiibbdyZestodibed M HyBidonATFVASIZRpRited

Vi -rus-detection zDae is located in the vicinity of
-sai uhderdn| agessiok Nov FERM-BPel0064, hybnidaeaEV 426 dajosited sinded an
anti-influnm A virus antlbodylsflnrmblllzed 7. The

- 15 maseessien Ng. FERM BB-16453 or byi tylridomadVairlii dBpasiteddindeniarr ei n

said | gbe] is_an nzg . .and said device conprises a

 sulRSEEsHPRN.JIERMABR 1 163 which werp deposifedisrtprogional denssition in
in JcQo?da‘ﬁl:é:' nhf&zB éﬂpesta,h devel oper-suppl y zone. ,

5. . Animmunoassay device comprising a labeled reagent zone having a labeled
. taobile anti-influenza A virus antibody, a sample-spotting zone, a developer-supply
~ zone, & developer-absorption zone and an influenza A virus-detection zone in which
an anti-influenza A virus antibody is immobilized on a matrix, which zones are
+ - provided in said matrix, wherein at least one of said labeled anti-influenza A virus
" - antibody and said anti-influenza A virus antibody immobilized on said detection zone
15 said monoclonal antibody 'according to any onc of claims 1 o 4.
6. The immunoassay device according to claim 5, further comprising a labeled
anti-influenza B virus antibody in said labeled reagent zone, and an influenza B

virus-detection zone on which an anti-influenza B virus antibody jis immobilized,




40

which influenza B virus-detection zone is located in the vicinity of said influenza A
virus-detection zone on which said anti-influcnza A virus antibody is immobilized.
7. The immunoassay device according to claim 5 or 6, wherein said label is an
enzyme, and said device comprises a substrate for said enzyme, in said developer

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




