1 DESCRI PTI ON Monocl onal Anti body agai nst influenza B
Virus and | nmmunoassay |nstrunment Using the Antibody
Technical Field 5 The present invention relates to an
anti-influenza B virus nonoclonal antibody and

i mmunoassay devi ce using the sane. Background Art

I nfl uenza periodically repeaﬁed wor | dwi de preval ence
fromold tines and a nunber of people died of the .
di sease in each tine of the preval ence. In 1931, the
10 causative virus was dptectretioand a road to

el uci dation of the cause was opened up. The causative
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Vi I gifinbePdTeddd\@ed ofithe disaske irnact irasaftheprialesh alnd 931, the
effective for influenza A and )3 viruses. In the
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to detect an influenza virus in the sanple, to
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virus, and to detern ne whether the t%épe of  influenza
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Since 1972, for prophylaxis of influenza, a vaceine inactivated by formalin
after ether treatment has been used.  In recent years, in addition to the vaccine used
for the prophylaxis, anti-influenza drugs wete discovered and are now widely used.
These therapeutic drugs include amantadine hydrochloride effective for influenza A

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

In the selection of such a therapeutic drug, it is important to detect an
influenza virus in the sample, to confirm that the cause of infection is the inﬂuénza

. virus, and to determine whether the type of influenza viresis A or B.  Further, since
25 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 th® virus, which
specifically recognize HA 5 or NA of the virus, are
known (see, for exanple, Patent Literatures 1 and 2).
As a deVifRerdz@inde e fd beBfcon BRIl detdthed B usif dntidnfluenza
t hrough type device is knowmn (see Patent Literature
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i nfluenza virus antigen may be imobilized. Wth this
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(hereinafter referred to as "imunochromat ography

10devifiee eyzynit ahd ahianginduemenB virenakibatyidbbledivith osetdnd enzyme are

nucl eoprotein of influenza virus is known (see
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t echni qUES exanpl e, an | nochromat ogr apby device
has peaRocHGNRIPDRdevicE") WAy AndHoblb@l adtiboddto e eponenma
pal I 1 dum antigens (TP antigens) arc .25 bound to a

det agdidoprtshvsrentivaind vitusih ki (§e¢ Noh-patadt Litdiuwen).i bodi es
in a sanple may be detected in separate detection

~zones ( S@wthPatheritnd, it iewrainocheondkography devide vsings belt-like matrix

20 sepSimmvapshromatography device") was developed. By virtue of
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conprises a plurality of detection zones on which
di f fhaough whith lquid ceydm Sauspested dhendnatier refemgdde 65 vel y. Wt h

this device, different anti-TP anti bodi es %{ifde%%t:%%t ed

antibody ot antigen in a sample can be measured simply in a short time by only
spoiting a sample on the preseribed area, without a special device or a skillful
‘measuring technique.  For example, an immunochromatography device has been
developed, in which a pluralily of Treponema pallidum antigens (TP antigens) arc
bound to a detection zone, and a plurality of anti-TP antibodies in a sample may be
detected in separate detection zones (sec Patent Literature 4).  This device

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




thereby the time of infection is determ ned, which is
used for the selection of the therapeutic drug or the
like. Patent Literature 1: Japanese Lai d-open Patent
Application (Kokai) No. 6-100594 5 Patent Literature
2: Japanese Lai d-open Patent plication (Kokai) No.
7-304799 Patent Literature 37 Japanese Lai d-open

Pat ent Application (Kokai) No. 2001- 124775 Patent
Literature 4: Japanese Lai d-open Patent Application
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device by a single dpisdesreohtiedvediondevi ce uses an

anti body that reacts with influenza B viruses

i nciPueblony Whiehahe vendien Tiesdo 8a1ve nf | uenze, but does not
o o "ok B SRR e R B s

CpoctopprafF s Bt HR R R Prol bty e ol

15' s &&H%M ﬁ@f&ﬂ, | BFHORARS geﬁ?ﬁ%m saw FhrttioR hithQRYZ @

20

25

detecte Means f or
SO' \ﬂbﬁ%rﬁﬁgﬁ tyfpe &R Rithough antibodies to nucleoprotein of influenza virus are

* used, the mcasuring operations are complicated, so that the devices are not simple,
and the rate of false positive results was high in the detection of influenza B virus
(see J. 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 équipment or measuring device by a single
operation, which device uses an antibody that reacts with influenza B viruses

* including mutation strains of influenze, but does pot react with influenza A virus.

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

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




The present inventors intensively studied to succeed
in creating an anti- influenza B virus anti body
corresponding to the nucl eoprotein of influenza B

~virus, 5 which specifically reacts with influenza B

virus, thereby conpleting thg\1 present invention. The
present inventors also inferried that an i mMmunoassay
device nmay be provided, with which influenza B virus
may be detected in a manner distinguishing from

I nflgekeddga A virus, by utilizing this anti-influenza B
virus antibody. That is, the present invention

pr owedsssforSolvip the Problémienza B virus nonocl onal 10
anti body which undergoes antigen-anti body reaction

wi th a nthelpesqt inventans intendively studiedd suesgpdin croalingten 28 60
kD to 75 kD of influenza B virus anpd whjich does nog
subdnfinenzn B virys antibrsly gorrespaniig fr e muclseragicin b gz Riviys-
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are pr ovihekds] thicpresent thvertioi peovidesvl entbinfluaiza B east maweow]
said | abel ed anti-influenza B virus antibody and said
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detection zone is said nonoclonal 20 antibod
ac cuekituly weight ¢f 60 kP és ErkD ofiinfluersadvirus gdrwdigh dops nope
I nvention By the present jnventiaqn, an anti-influenza

B vubgiantislinepan aiticentibestyyeactign vath iwiHeTRRS) WIS 5 PP §1Eoh-
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above-descri bed anti influenza 5 B virus nonocl onal

ant iR\ dxibasae inthetilikOor @atik estiuhizohes weptdvited incsaidahaix,

provided. By using the inmmunoassay device according
t 0 Wiweeipatdastone of suid idbeloh anti-infllenza s vind antibiodyand seig anfie
detected sinply and in a manner distinguishing from
i nfinfheanzaeB Rrugiantihody immobilized on said detection zone is said monoclonal
antibody according to the present invention.
Effect of the Tnvention
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 immunosssays using the anti-influenza B virus
monoclonal antibody according to the present invention, influenza B virus may be

detected or quantified in & manner distinguishing from influenza A viras. By the

. present invention, an immunoassay device using the above-described anti-influenza
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Therefore, it is expected that the present invention
will greatly contribute to the 5 diagnosis and therapy.
of influenza. Brief Description of the Drawings Fig. |
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 is a schematic
cross-sectional view of an enbodi ment of the measuring
deV iRegr@k 6 McHinAGniRddy fQorBing faRY présamtamichiivh wak-blgp pravided. a
pl an vi ew showi ng an exanple of the state wherein the
e a By fubitigthe ievinmassacizoicekicogdingtoteepreem seritionfuliyeniadh

is set in a cassette. Fig. 4 is a cross-sectional view
t ak elusthayrbg detheted simply #udrin & marmeristinguishing, froppisfluenid virysy
_Carg_gilg% out the Invention As descrjbed above, the

mon dBerefars it Herpasisd thabibepresentigyertynyvilh etathcepfibute to the

i nventi on under goes antigen-anti body reaction with the
nuc @W%M%Wq?ﬁﬁﬁﬂgﬁza B virus, which

nucl eoprotei n has ecul ar Laht. 60 kD to 75
kD. The fact that %\ngePgﬁsfﬁl t%%?y\fﬁ%g%% fcses

ant ' gen Ny RAMInd RERL OO bdthchth DHEN BOREACRA Of

i nfluenza virus, having a nolecul ar weli ght of 60

KD biffibddics debordiRy ol Jgéggl'lft ifvEign Wre YRSt @ With the ktfgeet hod

i nvol vi ng sodi um do sul f at e- pol yacryl am de gel

el efrhdiioiRid®y Redsfern HiSRBHOAGE) usi ng influenza B virus as
the sanple. In the Western blot (see Exanples bel ow),

10 t he noNdRtyY. Bitsed schemtatib orcigs-seationnl diewgf sroenttodimeniad themeasuring
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i nvention recognizes the nucl eoprotein having a

ol éxyire agcondniggh thepfes@bingguel 75 W 25 As nenti oned
above, the _nonocl gnal anti body acgording, to, the .

pr esent Fig. ﬁ%sé'fﬂl@b‘ﬂevﬂ@égmﬁéﬁe"é@%f’g\%ﬁ ﬁtﬁﬁel%ﬁhﬂﬁ Hring
ant i gen- anlt_di, bOdﬁﬁr eaction.with influepza A virus. The
t er figvicq grrerdingto thy Beesenh iy RHen 1S B BA Gt i gen anti body -

react | 0_@'%? ?sga:(%@sg_%clﬁ%%g‘%e& Bk AdAG a3k ﬁgan ﬁg es not

under go y reaction at a detectable

|l evel , or even i ﬁ%eithoufgt? oAkt BSRsRAt | body

reaction, the degree o e‘reaction Is apparently
weaker - tianschihatibVe, thdBokoBREd hetibody doborliff lolly e

virus so that it 1s clear for those skilled in the at
t hajinvdntien @idkisbadytignasibodi reatticiewigothamd@proteanifitfiochza 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 kDD to 75 kD.
As mentioned above, the monoclonal antibody according to the present

invention does nof substantially undergo antigen-antibody reaction with influenza A

virus, ‘The term "does not substantially undergo antigen-antibody reaction” herein
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5 reaction with influenza A virus. The term "does not
substantially undergo antigen- antibody reaction with
i nfluenza A virus" herein nmeans that the anti body does
not substantially undergo antigen-antibody reaction
not only with the nucleoprotein of influenza A virus,
but al so proteins of other elenent of influenza A
virus. In a preferred node, the nonocl onal anti body
according to the present invention also 10 does not

s ubsicaini tha iHeyantitedg docyvidt indeffol antyen-aniBody reartion dta defectable
preferred node, the nonoclonal antibody according to
t he lgreleoaven if itnudergorcmtiganehotibpos seaction thpedegrsn of theyggetion is
reaction with the nucl eoprotein of each , subtype, of

i nf lpesendly weakey than thatpthe reaction with inflaenga B vips sq diahit i clear
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Exanpl es bel ow (see Tabl e 3), and nore preferably,

Wi t Enflubiea AUSHE G s iofinsf othbrd elentehiifinflaenas jviras. ofin a
influenza B virus. 20 In a preferred node, the

" nonpelondnods) the rooyclmaleatisidy gecoring ethppressatinvention also

i nvention does not substantially undergo

10 ant Aeps notanbstantially reactawdth infuepiaGivinde  pat hogens of ot her
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i nfectious di seases of which synptons are at | east
part|y dpaprefred pade the Bengsfongloptibpdy sogording facthe prasent
preferred nocl onal antibody, according to th

Dr oARFRIOR HAEFORAL R oty TeadioR PR e APALSpPIGIRALT gt

R R el O B
ool o8 1 P i MtiSd s SR i

MUNRBtypbe ddBending bh BY GifdRndel WARSstiubQre SIS H MBIV UG
(subgroups A and B), parainfluenza 7 virus (types |

t 0 -BpnocknsiRetiiodicaordia to the frkRfrSiehlich pRifesbipiidagoes

Pseudonbnas aerugi nosa, Serratia marcescens,

St agify¢rsatibaly seaetiindeithnhedivslzomuytxinsnfatlesst those deseribed in

St aphyl ococcus aureus, corynebacteria, Corynebacterium
di pEraimptes helow Gan Babliss), zafl iotsameferaldy, wath thsoweleqpsoteins of all
pyogenes, Streptococcus sp. (Goups B, C, Gand F), 5
St rEjeFBEERiRgs0 WM WS Henophi | us i nfl uenzae,
Listeri ?n g]?rgf%%cl n?gdeeP tﬁéc’ 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 with, for
example, adenovirus (types 1 to 7), Coxsackie virus (types Al16 and Bl to Bﬁ),
herpes simplex virus 1, echovirus (types 3, 4, 7, 22 and 30), enterovirus (type 71),

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




Mycopl asmapneunoni ac, Chl anydia trachomati s and
Chl anydi a pneunoniae. As is well-known, by
deconposi ng an anti body with papain or pcpsin,
anti body fragnents having binding ability with the
. correspondi ng anti gen, such Fab fragment and
F(ab')2 fragnent (referred to as "antigen-binding
fragnent” in the 10 present description) are
obtained. In the present invention, the
ant i vgrandypenbiordy, Asciaeiaent i, Blebdidla prawmorihg Radudamnabody
according to the present invention may also be used
i N tdeeigesmeSamain ewrascenshBaphylecstusapiiermidis, yggmycete,
according to the present .invention, and are g
t he Ss@hylecoems Wé%%*@bﬂct%@ﬁw@ﬁm%@%%e%
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medi a Cl ne, anti gen
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nucl eoprotein exists abundantly and it can serve as
an iapiHedoiments Daving! tildidg abitiey vaitithomwfrespbndiiogintigen Mch as

i mmunogeni ¢ HA and NA contained in the antigen, the
nuc [Fetofrsgatentiand Blab'),flfagdeds yrefetrtd to ac'entigen-bindiag frogment de the
for exanple, J. Biochem; 102-1241-1249, 1987) or an

- 10ant mgmt desaription) epscobteined. \bn fhie presest isvantien tiegmtigenisding
Met hods 180; 107-116, 19

s arors WWW;M;@? S -
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obt ai ne That 1s, tHhe

- 15 Nhuc bﬁﬂi@&&&ﬁiﬂ@n@ hytriabha SRR ﬁm\é iHelhBiclpkadin 6CinfEnza B virus
descri bed above,” which is to be used as the antigen,

IS hythd inpeiibden e4s thy neleoprofeina) iflocteh B virdnised stilsr ed t o
an animal such as nouse dividedly in several tinmes at

2- omBegepday ofithe vina|cslturt meditthanflusnasiA vacking liddang gen for
conpl et e adj uvant, Then anti body-producing cells
or i Hlandresgmbinasiantigen manbecmplayed dsiloag anthe nypaleoprotoly gxists
tunmor cells which can growin vitro,, such as
abundantly and it can serve as anl 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.; 102:1241-1249,1987) or an
‘antigen aftet 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 a monoclonal antibody-producing cell of the animal

with a twmor cell.
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nmyeloma cell line. . The fusion may be attai ned by

usi ng pol yethyl ene glycol in accordance with the -
conventional method by Kohler and M| stein (Nature,
Vol . 256, 495, 1975) or by 10 using Sendai virus or
the |like. The sel ection of hyéari domas whi ch produce an
anti body that recogni zes the ” nucl eoprotein of
influenza B virus, fromthe fused cells nay be carried
out as follows: That is, fromthe fused cells, the
cel I s whTighbeveleakibatchybsidontd nagbelblisatheddp eheds!loingreahodm
may be sel ected as hybridomas by [imting dilution

met ek is, e nitlenprdtdie ofipdiuchzhdires:s pbtaitedcs desctited above, which is
monocl onal anti body which specifically recognizes the
nuc ltebgised asithe aotigennis ingapesitopeally puistrayenpuply adreipistsrcd & By
IrlAor the like _in which the culture di um of

t he
hy brépiggherch & mougrdhagedly i sevarabiimes abdntq §-week miervals, together
nucl e otein of influen B virus iymobilized n
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[ | 4 i ke X,
dgrs.nc#1 ?%é’gﬁlg?el'( %‘Wgh‘ggdp 1g‘rta f%téf/dl%@“%rg? rvr%’g%%g’%gc onal
ant ihedhgee 1fecor ding to the present invention were
obt ai'ned, and three or them were nanmed hybridoma
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respectively. These hybridomas have been deposited
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deposi ; converted, onh July 14,

fr om(%nﬁ@é'{&ﬁﬁdcféoﬂ'@t@iﬁ%fﬁlﬂgéhWB PiRlis Ny BE Scldcid bINBIA bftMike
P-19442); and hybri doma FVB2-16 has been deposited

undigrwhicti et cufire aicdiom of té Byteidees dteattedVBPhiglaY purifadr

accession No. FERM BP-10069 (date of deposit: Jul

18, meReBoteio ofinfvdnealB vivws idwriobilized on 20 6x4ay plate and then further
“reacted with anti-mouse immunoglobulin (Ig) or the like.

In Examples described below, a plutality of preferred monoclonal antibodies
according to the present invention were obtained, and three of them were named
hybridoma FrB1-03, hybridoma FrB1-07 and hybridoma FVB2-16, respectively.
These hybtidomas have been dcpos_itcd with International Patent Organism
Dcpositary, National Institute of Advanced Industrial Science and Technology, AIST

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

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




donesti c deposition under accession No. FERM P-19440).
Each of the above-described hybri domas may be
recovered by culturing the 10 hybridoma in a medi um
ordinarily used in cell cultures, and the nonocl ona
anti body nmay be recovered fromthe culture
supernatant. Alternatively, £he nmonocl onal ant i body
may be recovered by adm nistering the hybridoma to an
animal of the species fromwhich the hybridoma

der ipeRel B0 1GH6 WY @H@poﬁﬁ Gl 66 2éd3€éo%b&sed 2RulpY4,2004, from
recovering the nonoclonal anti ody fromthe ascites.

15 FRigestic BEpsSitibr\GidéracoeBRUMQR. PRV Parvi4 hdgidods Fel1-07 has
purification nethods may be enployed. Exanples of the
pur Ibéetnhposmﬂ e fdzdtificatiai reftheng el " Pl fiE duridereccession No.

chr omat ogr a i on- exchange chromat ography, affinity
chr SHRRNDGH- MY (s o denoss S TR ID3: comuhaniilc 4. 2004 s
conf| rmed that the nonocgl gnal anti bodi es r epar Igvé)i/
5t he damesie @%ﬁ%@é@.ﬂﬁf@ﬁl%éi%@ﬁlﬁé’d@% ypridoma FVB2-16
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antl I es accor Ing to the present wention. On the

~ ot her h F6h of FheLBEve-dcamibid hyblidoRfEs Mhy l';-b reddRered by culturing the
m croorgani snms, for exanple, adenovirus 25 (types 1 to

107) , hibedanCiiaenediufiiadifdripesd iRTAl ailidred, 3dd heomBijelonblenfiedy
sinmplex virus 1, echovirus (types 3, 4, 7, 22 and
30) mapbd reconerid from (eyplowdipermatanip sélwrmwly, }jrg Imiobeclongls
(types 1 to 3). RS virus (subgr s A and
par mithpdyesyba regdvernd by edmisistering the lggn wtggwéml@mha
col a, Klebsiella pneunoniae, Pseudonnnasﬁﬁﬁ gg
i Y

Ser soatipssfromwhich e Bypsidomy desisA te pcsempiate gt
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observed.” The nonocl onal antlgody accordlng to the
pr emewin A, Bvithé lilen may be used for

It was confirmed that the monoclonel 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 presently 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, éross- reactivities with the microorganisms, for example, adenovirus
25 (types 1 to 7), Coxsackie virus (types A16 and B1 to B6), herpes simplex virus 1,
echovirus (types 3, 4, 7, 22 and 30), epterovirus (fypc 71), mumps virus, poliovirus

(types 1 to 3), RS virus (subgroups A and B), parainfluenza virus (types I to 3),
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I mmunoassays for the detection or quantification of

influenza B virus. The 10 i nmunoassays per se are

wel | - known and any of the well-known i munoassays nay

be enpl oyed. That is, classifying the known

I mmunoassays according to thﬁ reaction type, known

i mmunoassays i ncl ude sandw c 0inmmoassays,

conpetition inmunoassays, agglutination i munoassays,

Western blot and the like. Cassifying the known
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i mmunoassays 15 include fluorescence i nmunoassays,

€NZ yicekddnd,) SRprsRaytBys epidehntidis, I aepss aSahyloddcos arreus,

i mmunoassays and the like. Any of these i Mmunoassays

may lseryesvpiteriacQarynebaer mardiphdlictign Candidoratbjcans Saemaoensd by

unmunohi stostaining. In cases where a |abel ed .
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se for lapeling ai), antib%%%'are wel | - known, and any
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s MycppieRradrenmoniss, | o
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F( a%g’b%e‘wdagnent havi ng the binding ability with the
correspondi ng antigen (such-a fragment is called

" ant i genrRiRfbdtallahRBEF Mcording té 18 preRuBaRAon may be used for
specification) 1s obtalned. The anti gen-binding

f r aghmMosssRk fir e dawitioh oftadificatidhef Mfle@enB virsy eMhé on
may al so be used in the sane manner as the antibody of
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are well-known in the art, and so it is not necessary
to bphosedt Hdatds, classifyiomtis kyewi imntuheassaysaseanding to the
specification. Briefly, in 11 sandw ,ch i munoassays,

f or reaRigRPIPe, knpWrinyneasiys nglide sradvwichd QEWROARSAY A FRTIRSHHUSY
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the soli1d phasé is neasured. By | abeling the second
ant Fameky divgdobls Ay 1RARMAGE, by hhi@h@SR@ning U DB lcanc®here a

radi oacti ve substance, biotin or the |Iike,

e dabeldmetitiodpfs vbddén the inamthoassay, the dhethbds pacisetfor letiebing @l i d
phase nay be attained by neasuring the |abel. The

ab cantiboryatel velldalowmg arsl ang pfithe will-kooymduathodsimayohe cmployed. Tt

is known that by decomposing an antibody with papain or pepsin, an antibody
fragment 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 fragments of the antibody of
the present invention may also b used in the same manner as the antibody of the
present invention.

These immunoassays per se are well-known in the art, and so it is not

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




10 plurality of standard sanples each containing a
known concentration of the enzyne, and the

rel ati onshi p between the concentrations of the enzyne
in the standard sanples and the neasured anmounts of
the label is plotted to prepgge a calibration curve.
The enzyne in a test sanple maybe quantified by
appl yi ng the measured anount to the calibration
curve. It should be noted that the above-nentioned

f i r sendichdminidiashyysafod exampleatho arsibodyrof the preskntivvention or an
anti body may be exchanged. | gl utination
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of  tiaeRd ¥iiBodydendth e sbIR] fhkdc Q88 kRed) © BYRSHlide IR second
concentrations of the enzynme in the standard sanpl es
.- and antithey wittaLehatheafhwossbannabstar®e, pddidattive sttetapmecliatincor the
calibration curve. The enzynme in a test sanple may be
det dikeyimeairehpntaf the yécol antibodbarsnd tetdie slid phdsamerba attamere
calibration curve. 25 The present inventjon also
pr oWy measusing thedaheh o dde abpvermpntioaed rapasigeneng is spusipgied for a
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ant gméunt doWRt@kbrilion ciirtv&  A¥hbill@ bynoted thatiid Bbove-zetionnd frst
matri x, which zones are provided in the matrix,

15 wheaibodyand the alsive-omrationéd sehend lasiibetemaphstekchangeluenza B
virus antibody and the anti-influenza 13 virus
ant #gsbigationiminonsseyd forentibady decorlingitoiie prsspat inyantipmer an
nonocl onal _anti body according.to the_present ]
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20 . standard samples each containing a known concentration of the enzyme, and the

relationship between the concentrations of the enzyme in the standard samples and
the measured absorbance is plotted to prepare a calibration curve.  The enzyme in a
test sample may be determined by applying the measured absorbance to the
calibration cutve. '

25 The present invention also provides an immuﬁoassay device using the above-
described monoclonal antibody according to the present invention, by which

inflnenza B virus may be detected simply in a tmanner distinguishing from influenza




conplex is formed. This antigen-antibody conplex is

flown by the devel oper supplied fromthe

devel oper-supply zone to reach the influenza B

virus-detection zone. Here, the anti-influenza B
~virus antibody inmobilized on,the matrix and the

| abel ed anti gen-anti body congpex under go

anti gen-anti body reaction so that the 15 | abel ed

anti gen-anti body conplex is imobilized on the matri x.

Whet Hefrud he antigen-anti body conpl ex was i nmmobilized

on the influenza B virus-detection zone or not is

j udged bifhevinmtuneassaykdevidcabmprisexa kbaedoragagizone haeng a labeled

devel oper passed through the influenza B
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Since a plurality of nucl eoprotein nol ecul es of

i nf lon drzample-sRtingizpnesindargoesBtigén-antibaly oeictimerthahe labeled
attached each other, influenza B virus may be detected
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20 - case, the sample is spotted on the labeled reagent zone). In the immunoassay device

(4]

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 preéent invention. One of the antibodies may also be a
polyclonal antibody.  Since a plurality of nucleoprotein molccules of influenza B
25 virus are usually associated or attached each other, 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.
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adsorption of the proteins originated fromthe sanple
to the matrix during the neasurenent, a part or the
entire matri x may be bl ocked with an ani nal serum
protein such as bovine serum al bumi n (BSA), casein,
sucrose or the like.. 15 Detel%tion Zone In the
detection zone, an influenza Vi rus-detection section
at which the anti- influenza B virus antibody is in
nobilized on the matri x nmay be provided. At |east one
of the amhd coninleki bfilic BuMinbatSayaleyitdueelydihdiddaiprdsaed on
this detection section and the |abeled anti-influenza
B viinwstianwillmoehpe daaibed patatblyl ow i s the anti-i nfl uenza
B 20 virus nonocl onal antibody according to the

pr esdaftixi nvention, and both of themare preferably

the anti-influenza B, virus nonocl onala?%gé,i bo%}/

accor di nght ksltilike matrix She Immungessay;dgyice ing fo the present
anti,-i nfl uenz vi rus anti body. an_the.det ection
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wat er -i nsol uble carrier and the carrier may be
cont ai ndd tikQ@etettioh Behe paatinifluenza Bodnpasctiof settim at which tho huti-
carrier include the particles obtained by

i ns oifniizk Baimganibody i immsbidigedgo thernatix yanhearavided. akideast

sodi um hexannet aphosphate (Japanese Patent .
Pubbhacoftheanti-uslucza Bygpom)ibody impehilized ge hisgielsgtion section and
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the labele influenza B virus antibody described below is the anti-influenza B
- 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
sensitivity. As the anti-influenza B virus polyclonal antibody, a polyclonal antibody
may be appropriately selected from the commercially and easily available polyclonal

antibodies.




and the like. The anti influenza B virus nonocl onal
anti body may be bound to the insoluble carrier by the
above-descri bed chem cal bond or by physica
adsorption. 15 .In the detection zone, an influenza A
virus-detection section by ag anti- influenza A virus
anti body may be provided in édition to the influenza
B virus- detection section by the anti-influenza. B
virus antibody. This influenza A virus- detection
secti on Tiwantiénflueiz-aBgdads attibefytilthe detgrsidn saeisde above-
downstream of the influenza B virus-detection section
i n tdessribidraptboidprandthe wioeocianaheniiffodiehmayfeestdopdividualis orisng
as it js 20 arranged in the vicinity of the influenza
B vicPrsingione chieant-gWutnze R viryastibagy may paielgatibody ot gy ys

o ey, of PRebe bt nor HRiFe it o gl hiafiog fetisatsf

507 qmg;t)g}l% <gal anti body, and may be imobilized on

the matrix by chem cal bond or by physical adsorption

as in thheGas e mitnh B Untibody RhhbiSRAS obthY Bdtbtfon section may
anti body. 25 As nentioned above, It Is preferred to

pr 0wk figysiadllyl adéorbel B oVihe Btectied 26 indlle mARSE ot MAy bafixed
addition to the influenza B virus-detection section in
or déy chemicabboind bich nem@ualbng borea s Altematively, tif dntidnfluanzB Baiinus s
and influenza A virus. These 15 detection sections are

I oc sntivddyrnasrietboundiio o Matpiissolbloycawicr and diceariermaydgcontagng

sanpl e-spotting zone and devel oper-supply zone, .an

- 10 ypsitthemptar. (Hempleyefitriarolublesarieringlils tegiicles aptyiped by

T T
e oA Ry sl 2R RaSE b ol s o

ar emgiltﬁé%ey a%@a%%m%m BRirh{ RofcRfofial Qititdy By HobotiA\h 11
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an anount of about 0.1 pg to 10 g, respectively, and

15 dryi ng tifnthe dettdtion zonk,ab elfeeh-Raadgantctettinesedtibn bpen krbel ed

reagent zone may be fornmed by spotting a | abel ed

- ant inflignkd & oirzsanti®dy mayse montidddanlsddition &dthg/inflpenehB virgme
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provided on the. matrix. This zone maybe forned

- upstetaestion sgetionths theapibinflperm B vites anfibadiie s iBYen®A BIUSt he

HEME RS0 S A
B virus-detection section in the direction of the flow of the developer, as long as it is
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 mattix by chemical bond or by physical adsorption s in the case of the anti-
influenza B virus antibody.

As mentioned above, it is preferred to provide an influenza A virus-detection
section in addition to the influenza B virus-defection section in order to

simultaneously measure the influenza B virus and influenza A virus. These




| abel ed reagent on the matrix, or by lamnating a

wat er - absor pti ve pad contai ning the 15 enzyne-| abel ed

reagent, or incorporating the enzyme-| abel ed reagent

in a part or the entire region of the matrix which

intimately contacts the pad. the water- absorptive

pad, the pad used for the sanple-spotting zone

her ei nbel ow descri bed nay be used. At |east one of

the | abel ed anti-influenza B virus anti body and the

ant ideaction sedflorisaralbeated dewnsaeant dfehedptyartliteled zopmt E@met he

anti-influenza B virus nonocl onal anti body according
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boxylic acid or the |like nmaybe used. In the nethods
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20 - jmmobilized on the deteéﬁon'zone is the anti-influenza B 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,  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
anﬁbody with the Jabel, Examples of the label include enzymes, colloidal metal

particles, colored latex particles, luminescent substances, fluorescent substances and




15 virus anti body may be prepared by the
‘above-descri bed binding nethod after introducing a
functional group such as thiol group, am no group,

car boxyl group, hydroxyl group or the like. in the
met hods using non-coval ent bgpd, the physica
adsorption or the like my be used. In cases where the
influenza A virus is detected sinultaneously with the
20 detection of the influenza B virus as nentioned
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be formed in the nmatrix at a site. downstream of the

15 devvtu petibodyupmt be prepaed byndic abosd-desaibedbindingmelbodafier on

zone in the direction of the flow of the devel oper,
wi t inseducing e Binpignnaligrang suchaethipb groups pming graupycarboxsh sieup,
sanpl e- spotting.zone may al so be forned at

. . 1) a .
o R EPUB ot B Hn B hoMshess THRERRGPEG) Bstp e
zong and upstt.eam qf the enzyne | abel ed-reagent zone
in %ﬁ"@_ﬁﬁ"g&‘ﬁi‘g‘f’?‘%ﬂ” ®% he flow of the developer, 2) a
prescri Ele(QSEg e TR MRS mil%; istd&t.}gctédas?rglhlgﬂeously with the

20 detection of the influenza B virns as mentioned above, a labeled anti-influenza A

viras antibody is added to the labeled reagcnt 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 waler-absorptive 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




reagent zone and upstream of the detection zone in the
direction of the flow of the developer, or 3) in a
prescribed site on the | abel ed reagent zone. In the
device in which the sanpl e-spotting zone is fornmed in
the enzyne | abel ed reagent zome, it is preferred to
add the water-absorptive pad containing the enzynme

| abel for carrying ~20 out the assay efficiently as
nmenti oned above. Wth the device conprising the pad,

si ncanzpnéd-hbde resgeinindiviflualyiopineombinition inebpthod ttepotiicmd te
m nor conponent in the sanple may be neasured. at a
hi ghpadet Altongheamasintafthetigheled pasi-infleanrd A vintsanihady erd they
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t hi akdpes sonep@yshdyibe aplicd Rgéthe with l§ Stabifizet, ReluliRehtion-adjmtihg
restricted, it is preferred to use a pad havi ng
Ionggnmdnhde and | ateral |engths of about 3 nmto 10
mm and a thickness of about 0.5 nmto 4 nmfor

car Syimplg-spriingZeve assay efficiently. Devel oper-supply
Zone 5 The deveI er-suppl one IS the, zone fornmed at
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devel oper into contact with the matri x. The devel oper

15 may diagepisrogiitheefioad of thedeielipear, 2) aypestdiet aitetdowhstiefie of the labeled

agent, stabilizer, antibacterial agent or the |ike.
| n - Fagwbzonherapsiran nétherdetéctionmad inghe diteetion afthe flowieéthe
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- 20 nD UR ‘ﬁfé alQy éﬁiagﬂtﬁé affhtioned above, With the device comprising the pad,

25

+since a large amount of sample fluid may be spotted, 8 minor component in the

- sample may be measured at a high detection sensitivity. The material constituting

- the water-absorptive pad is selected from the materials which scarcely adsorb the
labeled reagent and the influenza virus. Examples of the materials include porous
materials made of synthetic or ﬁatural macromolecular compounds such as polyvinyl
alcohol (PVA), non-woven fabric, cellulose and the like, and these materials may be

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




conti nuously supply the devel oper to the matri x. As

t he devel oper pad, a filter paper nmade of, for
exanpl e, cellulose or cellul ose derivative may be

enpl oyed. Devel oper-absorpti on Zone 20 The

devel oper-absorption zone is.,provided in the matrix at
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
suppthé ki@ of the batardmdt Fdstiic®d), iEis prefarrid to esetal pad havingylongtiudinal

t he assay. The devel oper-absorption zone nay be

pr ovand etbrdbiengthorfghdut A gu tod 0 nmgtand athicknesgeat beﬁ% oty e
material may be arranged on the matrix to accelerate

t he ™8 fofeyraingswthe asssyetiidiativat er - absor ptive materi al ,
filter papers ving a high water hol ding capacity,
nadémﬁ?oﬁﬁﬁﬁPQE%Wﬁcronnlecular compounds, synthetic
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devi ce may be produced by | am nating the absorptive
nat s feadh thedeeslopebasarptidnmendyn Al liguid bath Sudtaitingthe dRepertbay
Zone I n cases where an enzyne is used as the | abel

c ontbeattselkditontht Hevelopdreiyely 2008 g:edrﬁxe asgaymesy be startesbly roakinga
may be contained in the devel oper as nentioned above
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CO| orrng substrat scent strates
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may be used depending on the enzyne in the |abel ed

151 eagRRte acklate bafferGokds bufigr, PHHHCT Rifles dictiinoRetitxhudieand the
2,2' -azino bis(3-ethyl benzothi azolin-6-sul fonate)
( AB]'LE‘e). 0 theleydiopbt-supply eamr4 deytlyengiddiay e (PBSd taistbly and
di am nobenzi di ne (DAB), in

continuously supply (he developcr to the matrix.  As the developer pad, a filter

IT

- paper made of, for example, cellulose or eellulose 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 shove-described developer-supply zone is provided. This zone

is provided for absorbing the developer supplied to the matrix so as to fluently catry
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 macromolccular compounds, synthetic
macromolecular compounds and the like, sponge or the like may be employed.




conbi nation with hydrogen peroxide; 20(b)For Al kaline
Phosphat ase: 5-brono-4-chl oro-3-indolyl phosphate
(BC1P) Fl uorescent Substrates For Al kaline

Phosphat asc: 4-net hyl unbel liferyl phosphate (4M JP)
(c) For P-D- gal act osi dase: ]

4- met hyl unbel I'i fetyl -j 3- D gal Act osi de (4AMUG)

Lum nescent Substrates

3-(2' - spi roadwnant an) A- net hoxy-4-(3"- For Al kaline
PhosAthatdhBe dedel Spep MRcpHAT 20h@ ynaphefay hbsdrplvecthaeriat innie2
sodium salt (AWMPPD) For #3-D- gal act osi dase:

3- ( Pomsfiarpadbbaingatvalune whivh tinzbsorblith¢ 8helé @=vEloper, a compact
gal act opyranosyl ) phenyl -1, 2- di oxet anerql(DAl\/QDD) 20 For
Per drimynisesay Reyie may bapraducebhst lainesing theabsomtine Maieiiab An of
Wi t&@g%{‘ogen peroxi de. In cases where the substrate
zone® &ff#fthg the substrate is provided, the

sub { one usual Iy be formed by applying an
5aqu§6‘h§m§&%ﬁﬁe tgr{’?%f the 5 substrate in the form of

al ine o-nIntep%':%s SEYELARGIm A8 hod AN ol bdhindol] i BOIIILdeugent

If desir a sl gnal™-increasing agent, a I zer,

sol yhid {hg itk AL BeThhthifedan #a HevdlopdtA® mbatioBed ANBY, £
added. "The site of the substrate zone i s not

- I estsiiisthte ftageat Aofd@ayl® prévided invhé Mbtfyx id thevieaiyalf dpaleveper-

mounted on the end of the matrix. The ampunt of the
substpphtmne. adteshbstate tbapent eorel naay prefapablit Yedorded @l thixbevg ad
may be sel ected depending on the assay 10 conditions,

10and denssibed deelopsr pad fompest an e dsyclonst-smply gepedis incorporating the

Arrangemnment. o ones A preferred enbodi nent of the
i RSl ipfh & Bcording to the present invention

[ h ' | h in.Figs. 6 . g, 6,
ot or onch HbrEIe BRosnlrng Sl Sl eafle.
TR St chARE KGRI e B0 BELRER e

enzyme in the Jabeled reagent.

15 (a)  Coloring Substrates

For Peroxidase: ~  2,2'-azino-bis(3-ethylbenzothiazolin-6-sulfonate)
(ABTS), 3,3',5,5-tetramethylbenzidine (TMB) and diaminobenzidine (DAB), in
combination with hydrogen peroxide;

For Alkaline Phosphatase:  5-bromo-4-chloro-3-indolyl phosphate (BCIP)

20 (®  Flucrescent Substrates

25

.. For Alkaline Phosphatase:  4-methylumbelliferyl phosphate (4MUP)
For f-D-galactosidase: 4-methylumbelliferyl-f-D-galactoside (4MUG)
{(c) Luminescent Substraies
For Alkaline Phosphatase:  3-(2'-spiroadamantan)-4-methoxy-4-(3"-
- phosphoryloxy)phenyl-1,2-dioxetanc2 sodium salt (AMPPD)
| For B-D-galactosidase: 3-(2"-spiroadamantan)-4-methoxy-4-(3"--D-
. palactopyranosyl)phenyl-1,2-dioxetane (AMGPD)




15 nuneral $ denotes a sanple-spotting zone, reference
nunmeral 3 denotes a devel oper- supply zone, reference
nuneral 5 denotes a devel oper-absorption zone,
reference nuneral 6a denotes an influenza A

vi rus-detection zone, refereaée nunmeral 7 denotes a
substrate reagent zone, and ference nuneral 9
denotes a sanple. In this enbodi nent, the

sanpl e-spotting zone 8 and the | abel ed reagent zone 4
are the B@Peroxidd: Ref RiRRC SndisbNBAIAd, 6 BorbigmeibeRitieiydrogen
i nfluenza B virus-detection zone, reference nunera

10 gemasides a devel oper-confirmati on zone and reference
nuneral 1 | denotes a devel oper bath (see Exanple 4
bel ow) . eawawharothe Bbsterl don¢ eanisbuinsdhs subsote ispronided, thhe

i mmunoassay devi ce_according to.the Bres% ,invagtion,
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containing a surfactant maybe used. The devel oper
. oV € develdpaepatiBotuitid daythecenp bf thamytri®C t THRAmbont bEAE Subkthe:
devel oper- absorption zone. By the
. dev eddsp trthadeselopet drohe deseleper padenay dopadeeed tepending dnghe assay
sanpl e, which were not bound to the detection zone,
10 t hecaditipns; andpayusinlly beabevitS nertel S@0we fek davics ar e
absor bed, an? t he devel opnent is conpleted. After a
pre RELOf 4°F ysual |y 10 nminutes to 20 minutes),
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colorineter, fluorophotoneter, 10 photon counter,
15 PhO@sed §ldbrots a brhiia- @btk Sonk) réfBrenddSRABE TEn6tss £ diSeloper-
substrate, or the substrate and the enzyne used. For
t hesuppig soncpmferhee uerah®ddnoies 4 devilopes-bsbiption 2oné, esfenage of
the detection zone is visually observed, for exanple,
i s winepil 6 deBytes duiinfluenagiAdnhs-detyetion zong. raferenteonmetabf denotes
corresponding to the concentration of the influenza B
“vi rasbstrategenser aent: ad slirinee aaasg) 9dagotesa sapple Antpis

g BB e

20 th eRt*!ﬁ':rL(necé numeral 6b denotes an infivenza B virus-detection zone, reference

: -numeral 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
25 vifus in various samples may be assayed. The assay may be carried out by first
s@plyﬂg a sample to the sample-spotting zone of the immunoassay device, and then

supplying the developer to the developer pad, thereby developing the sample in the



The principle of the assay will now be described in
nore detail taking the preferred enbodi nent of the

i mmunoassay devi ce according to the present invention
shown in Figs. 2 to 4 as an exanple. A sanple 9 is
spotted on the sanpl e-spotti zone 8, and the

devel oper in the devel oper bdth 11 is supplied to the
devel oper 20 supply zone 3. The devel oper noves in the
matrix 2 in the direction shown by the |ateral open
ar r omathy. CAgH diluent uf Acdaiplz, a Bilffer Sonbiiidpatsarfmnt mdyrbe dsddn
the substrate reagent- zone 7 is dissolved in the

dev eTheplsvelapatmensyisshetraagust byorapillany lctioh & rdash 8ledpestoper- On
the other hand, the sanple 9 reacts with the | abel ed
ant i eRIptianzonen o By B dpvsloperrabagiation zotgnibe epmpapentstigthe gample,
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the influenza B virus-detection zone 6b, thereby

bei migasuiing the irifinatia Brirbd e Thaddissaazmaybhe\irtietsout B watal on
zone 6b. In cases where influenza Rvirus is
contohsemation ot by hsingzangbweing devicrsuites galoimetrcfiotophetbeter,
reacti on between the | abel enzynme and the substrate.
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devel oper-confirmati on zone 10, an 10 enzyne whic
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devel oper 1s inmobilzed. Therefore, if the

devel opéihe prmfple oftite assay wilhmowl i describeal ioment,defail taking the
indicates that the developer bas reached them .
Al t prefesred enabogdimenirof theimpmuepassapdevive aeeandingito the preseniinyapdon
i mmobi lized on the devel oper-confimation. zon

W t FROPRiIFigh ¢ t04as s Fempleh o Asample & dgseptied o fhe Bamrg%ré}%@ia‘s
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ph oﬁfépailﬁﬁeﬁ Grrow by capillary action. The substrate contained in the substrate
reagent zone 7 is dissolved in the developer and moves fogether 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
developer reaches here, the labeled antigen-antibody complex moves in the matrix 2
while reacting with the substrate in the devcloper. When the labeled antigen-

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




antibody is imuobilized). By incorporating a | abel ed
anti-influenza A virus antibody in the | abel ed
reagent zone 4, and by providing an influenza A virus-
detection zone 6a, the detection of influenza A virus
may al so be carried out 20 SI221J| taneously, so that
whet her the influenza virus i'§ A type or B typD may be
deternmined by a single assay operation. The matri x nay
be | am nated and fixed on a support made of a plastic,
met adnti-influaga B virus hdidodyiiteeobiByedioh tiergflubie Brgis-totection zone
case made. of a plastic or the like,~ providing a

bat Hobctberslyi beinggmmblglized ve the prdiuenze BW&@S-M@MW@ 6bs U rpeages
zone, and covering_ 25 the matrix with a case havin Ef‘g?}@“
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e sanmple Inc e extracts o ody fl uids
suc me@am B&Rdh, 5P coldihg Bbes AGHUchR! ETheRRE, YWheIBe thesabie
and the |ike. The present invention will now be
des eontiisinfluensal endet mit banky kn@wyh iakedon Rébtheralciefluenza B

anpl es and Exanples, but the present invention is
not vitiisdetestiont2one Gieis ctforadrinets . Irithadrytioper-contumysios zane 10, an
Preparation of Anti-influenza B Virus Mnocl onal
10 Ant ienvgreng which makiesreeler byxesesiet viflea m%nﬁwalévﬁlqpm;wbﬂzei

strwfme thf&{% Uonze Beainesonhl, “C'@-gg’ Lt

Af t i;ve 8%3'?% ﬁft; e@%{%&% yﬁgmﬁﬁl éc{;{%wh?mm D¢ ?ag n?ay be
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was adm ni stere
ﬁﬁore

NDUSRodht irhibeRadhbd e mi@pérrabﬁfrmhoa Zor M0 tzEhPNFL gb
the cell fusion, the i mmunogen was injected to the

15 abdentbBa), aiaid ﬁappédf laﬁeh@dmmuata ficthé deReloptn Se@ct S hsete make
cells and nyelorna cells (P3Ul) were fused using PEG
HAT cederl véleh the devegenreachadain Exsmeplcsisionh enticalkaline phosphdiasem
About 2 weeks later, the culture supernatant was

- antibody is immobilized). By incorporating a labeled anti-influenza A virus

'IAT

antibody in the labeled reagent zone 4, and by providing an influenza A virus-
* detection zone 6a, the detection of influenea A virug 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 suppost made of a plastic, metal,
paper or the like. By fixing the mafrix in a case made of & 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 haudlix-lg may be constituted. - The

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




col l ected and subjected to screening. In the primry
screeni ng, Enzynme Linked | mrunosorbent Assay (ELI SA)
was enpl oyed, which used a solid phase on which 20
‘influenza HA vacci ne containing influenza

nucl eoprotei n anti gen and i nf, ?uenza B virus

reconbi nant nucl eoprotein ang gen (r-NP/ B) were

i mmobi lized. More particularly, the influenza HA
vacci ne was 300-fold diluted with 0.1 M carbonate

buf fies sanpOcolectaalrfebnt Huenah, \aenaBornied thapilticris thought to contain
nucl eoprotein antigen was diluted to a concentration
of |infhuphre vimks.t Exainplesefthe styuglé meindextragizefbednfiuids such as
obt ai ned sol utions 25 were added to the wells of a

i crigfl swab, pase gspiraephhamasal swal andithgdikei n an amount  of
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alb Mplﬁ@SA) in PBS was added and the m cropl ate was
i ncubated at 4C overni ght, thereby carrying out

bl o@giifles Af t er renoving the bl ocking solution, 100 .1
of culture supernatant was added, and the resulting
i x{Bxaepleds ®rdpaaiot of Antl-bfla¢nzaB V3mEMonocldhalvouibodyAf t er

5 sufficiently washing each well wth PBS-Tween, 100 |
of enzyniaflicabelisdacing (B/Yarpansshi/l @Sé‘?ﬁ@ﬂ'@m)ﬂa‘@}ﬂuelﬁﬂad uced
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15wel hnmﬁtfb@eri W& inj6sddas the ghdomitRl caviasofiRandike endathe mouse spleen
primary wavel ength of 415 urn and a secondary

wav edls agt hyadmai@ls @AU])IvErcThed osibg PE@  HIAE seheaticymegdium
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scr wensedashe quitie mediginn gAbave 2 weeks dtsn, theiis Stigraptant was
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20 . influenza HA vaccine 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 jg/m! with the same buffer, The respective obtained solutions
25 were added to the wells of 2 microplate module (produced by NUNC) in an amount
of 100 pl/well, and the microplate was incubated at 4°C overnight to immobilize the
antigens,  After washing each well with PBS containing 0.1% Tween 20
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(hybridoma FrB 1-03, hybridoma FrB 1-07 and hybri doma
FVB2- 16) each of which 20 produces an anti body that
reacts with influenza B virus nucl eoprotein antigen
and does not react with influenza A nucl eoprotein
antigen were finally obtained. The subclass of all of
t he nonocl onal anti bodi es obt?¥4i ned fromthese 3
hybri domas was 1gd . The reactivities of the
hybri domas are shown in Table 1. 25 Table 1
btk P BELTWRMO T 3f 196\BévikAeHB B Ibi¥nir in®B8 vlas

Cg&hone r-@NP/ BVacci ng'mr - l\,ﬁ?& H1' N1 r- NP/ ﬂﬁé’ Ant i body
Fr B: addedind the GridoplOwiEs. ikbubatedht 67T 2overnight, thereby carrying out
FrBi -071. 72. 10. 5960. 0240. 023
FVB2lgeBihg4 0B 4B10ing 10 blodiite huinm|160 2l dReultrd supdragmt was
of Monocl onal Antibodies in Wstern Blotting The
r eaciilad; qud e resulting mixie was aiawed tamertsb il e forddowr.  After

et oy ERen e ol VHERT B eEc P g oo d
e TR S bR Pt Nt v

t s 1%
(r:rch apt Io@?’hg nWB%{% Iﬁﬁﬁgﬁ% Sé)i?% Suci‘oFg’c 1 Kc
( Br @iiedPRth & BactBhyPas ad @B &e;melpfand thoRialks FhaM@Bwed to react

sol uti ons was heated to 100C, fol |l owed. by subjecting
t he ar 3980 Fdr ahburt OAfeltieatactg)edck silb wasSafficiemlywadeipith PB3-
sul f at e- pol yaci yl am de gel el ectrophoresis (SDS 10

10 PAGHEweemaandddp pl of@ 2berinodys(retbybaneothinzhtiodC-suierato ARIShwas

15

e- PACEL, gel concentration
added to each well.  After allowing each reaction mixture to react at room

temperature for 30 minutes, 100 pl of a stop solution was added to cach well, and the
coloring level was measured at & primary wavelength of 415 nm and a secondary
wavelength of 490 nm.
The culture supernatants judged as positive were subjected to secondary
screcning by ELISA using influenza A recombinant nucleoproteins (r-NP/HIN1
- originated from A/New Caledonia/20/99 strain and r-NP/H3N2 originated from
AfKitakyushu/159/93; DDBJ/GenBank database), and 3 hybridoma strains
- (hybridoma FrB1-03, hybridoma FrB1-07 and hybridoma FVB2-16) each of which
- 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

IgGl. - The reactivitics of the hybridomas are shown in Table 1.




10% (produced by ATTO . After the el ectrophoresis,

t he. bands were transferred to a PVDF nenbrane
(produced by ATTO), and bl ocking was performed with

Bl ock Ace (produced by DAI Nl PPON PHARMACEUTI CAL) at
4C overnight. After renovi n% t he bl ocki ng sol ution
and after washing the nenbra ® with PBS- Tween, 15 each
nonocl onal anti body solution adjusted to a
concentration of 10 pglm was added, and the
resultant was allowed to react at roomtenperature for
45 mnutes. After sufficiently washing the nenbrane
wi t h PBSHEbigelc n Readtiviies phidonasivenlditibodiss- nouse | gG

‘ant i body_(produced by CAPPEL) 4000-fold. diluted with

t he rrediM f,ojgar, reacti on was addigeh, and the resultant
was al |_0.W%%oyo I eact-NR/BI OOAckiREPNPAR 1M Er-iR/H3RD 20

m nut es. pAfdar sufficigetly wasdl Ng bbwg Neniyeame with
PBS- Tweeppiighe menbrapg, was pgyposedsgn an dgogy film

(pr oduce%%y]aK(DAK) fﬂ{gg' too_:l4?_{ i nu&@lg usi ngyECL 26
Western

AMERSHAM Bl OSCI ENCES) to detect signals. Wth
nonocl onal anti bodi es FrBl1-03 and FrB1-07, a band at
the position of about 60 kD to 75 kD was observed.
TheEx&epM 1 S Re@otBitR¥WE Mbnoblofal Ahtibodicktam@een Blotting
Measurenment of Antigen by ELI SA Usi ng Monocl onal

Ant i bodyThAreadiivities of thefioreeiohal aftibbdies W@rd gopfisnedfby Pensiei ed

nonocl onal antibodies in 0.1 M phosphate buffer,

‘pH7 blstting nsingrthe racombinsatrutigen; influcnta A pagting (coriginiaglded t o

the wells of  ,a mcroplate podul e (produced by, NUNC),
i n Airlegprpigimantigen) ol 4 viggs polytiony ,Eaa%tp thesamples Msgﬁﬁ m

ot PAD AL P ol pon il b L TR v

* anavBis Rty 10 JGSH R 0 SRR DA Bl of

bl ogk B%%ﬁluﬁ&{s%?gﬁa%% 0°C, A oR¥ESy WG Blting HRidHRMER B

10

virus solution dissolved in the nmedi"um™f or " reacti on

WaSelectdpRebsk.0 SodRm Wb :iu[faté‘-ﬂol?dﬂ%&&ﬁide(gel l&¥kopHordais (SDS-

well, and the resultant was allowed to react at 37C
f or PAGEIOMS caridd o bysiidohi-gitianal nphotiasing B ACGELNgaledrcenatidn
PBS- Tween, 15 each of the nmonocl onal anti bodi es

- | abHVerofixeh bpATED). néfishibe plhcioplmeesiy] thelpindeeiert mransfged to

medi um for reaction was added to the wells in an

amARDbmenraneprodicrd by AREO) and blocking wesasrfonmed vwath Blerkd

L2 heederediced by Dampok B RiaCE I AD G 4835 emat: GRS

15 =

20

. 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 temperaturc for 45 minutes,
Afier sufficiently washing the membrane wi j;h PBS-Tween, 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 43
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




sufficiently washed wth PBS- Tween, and 100 | of
4-ni tropbenyl phosphate (4- NPP) was added to each

wel |l .. After reaction at roomtenperature for 30
m nutes, 20 stop solution was added to the wells in an
amount of 100 Uwell. The colgring |evel was neasured

at a primary wavel ength of 4%% nm and a secondary
wavel ength of 490 nun. Those wherein the coloring

| evel was not less than 2.1 tines that of the buffer
bl ankesywal Bloiting DedotRs SPas (plodBoed 3P AMHRS HARARIOSCIENCES %o
expressed in terns of the final dilution factor at
whi algtetthignslanpl e was | ast judged as positive. 25 All
of the 9 conbinations of the obtained three types of
monoc| onWiith menedldnebiintodiss BRd )3 eodinBai08 s bandat therposifion af
4 tinmes hilgher reactivity than the comercially

av aibeih PRKIA oy 75-KDhwasipbsprvgd.B The pagaltsgesribewvmindiic. 1.
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(P3UI) were fused using PEG HAT sel ection medium was

- us e ghi@Spldrhr@asindubitedat K EDdveniighth dnrholizsaleantibaly.e r Theh beeh
cul ture supernatant was collected and subjected to

10 scr selivagwashed WitePBS donteinipng 84 VBreema) (tBdenan) (BB Reekn),

| mmunosor bent Assay (ELI SA) was enpl oyed, which used a

ay_( .
- sol pufl 39R abef 19nBHk inckBS wasedded fhergtorgma e docking gg carried out at
reconbi nant nuycl eopr.otei n, anti.gens, of influepza A
Vi ‘gooy t N pﬁhlvugf §o&uﬁ%{hgs&ﬂrpq infhepedim 07 foation was
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15 1Y P&chof (RERGRRAN bntidbOaRA bih DIkAMH: HHSPhMRAS dliodl Bithe

to a concentration of 1 }ig/m wth'the sane buffer,
Thembdig a5 kdatmek addag & thokdils incn aimoit ©f B avetl Gind the
.15 wells of a mcroplate nodul e (produced by NCINC)
i n @sultantovanilionfed kQac) at37€1 fbr 1 ke Afleetheieactmp) eatfewsllsas
i ncubated at 4C overnight to i mobilize the antigens.

- AF tufficiepds washed withe PBSxEwéenand HOREBST ¢-oitophenylryosphatofd-

20

25

‘Tween 20 (trademark) (PBS-Tween), 300 gl of 1% bovi ne
s er PR) avap adiech toremygyelh. n Afieraeagiion shioamderapsehiyrs r 30 minuics,
‘m' Csrttg:)%lol%}ign was added to the wells in an amownt 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 than 2.1 times that of the
buffer blank were judged as positive, and the reactivity was expressed in tetms of the
final dilution factor at which the sample was last judped as positive.
All of the 9 combinations of the obtained three types of monocional
antibodies showed equivalent to, or up to 4 times higher reactivily than the

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




was i ncubated at 4C overnight, thereby carrying out

bl ocki ng. After renoving the 20 bl ocki ng sol ution, 100
jrl of culture supernatant was added, and the
resulting mxture was allowed to react at 37C for 1
hour. After sufficiently vvasty’sng each well wth

PBS- Tween, 100 ul of enzyne-l7abel ed anti-nouse 1gs
anti body (produced by DAKO 2000-fold diluted with

0. 05 M phosphate buffer, pH7.5, containing 0.2% BSA,
0. 2% EnulAdterco8®ielyibixing thedemusngen dith 46Ckhua] amolintiofiFramnd's
reaction) was added 25 to each well, and the m xture

was @rpiiedivvat (sedssed by LETRONpthe immuneeen wis edninisigeed to 2
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vav eblugt inddubidQer 10 Rreehing. JulHepiitas sneamital Biiae Linkged
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- EL| $amusosorfjerit Alday §E123A)Byvas ewplopddialich usertd sebid pliaseenwhich
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an Ak ssth 08 s U RV RRe4RARS obiik SoREaR WoAdddl 1h e
been deposited under an accessi on No. FERM BP- 10067,

15 andwillsef b cridieplitd/hidduldd(pivdseed BENUNGEMGS mineght ofkde /e, and

accessi on No. FERM BP-1 0068. 15 Reference Exanple 3

- Pr epraméaropiaic whs ingubited ab #iCQuyanighitoimollizehe dptighps.  After

20
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Label ed with Al kaline Phosphatase Using the
ant Vashing e el with PBE gentaiging @1 %6 riatecnait (rifisaprk) FRRSTesy),

prepared_jn Reference Ex e ant i -infl uenza
Ut rH0or e porimseanet bon CRRbBIDS vif efied ST Brlic
gggﬁ%{ﬁ%ﬁ%&aﬂ\é\@ﬁ]&bt ag@p gl‘ﬁj@@mﬁ%g gltltlblﬂogki%gh.e A%%rnl%moving the

‘blocking solution, 100 il of culture supermatant 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 with 0.05 M phosphate buffer, pH7.5, containing 0.2%
BSA, 0.2% Emulgen 985, 1% sucrose and 1% KCl (medium for reaction) was added
to each well, and the mixture 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 '2,2'-
azino-bis(3-ethylbenzothiazolin-6-sulfonate) (ABTS) was added to each well.  Aficr




20 Exanple | described above. Exanple 3 I munoassay
Devi ce for Sinmultaneous Assay of Influenza A Virus

and I nfluenza B Virus As shown in Fig. 2, on the sites
16 mmand 13.5 mmfromthe end, ofthe side of the
devel oper-absorption zone 5, Qf the matrix 2 nade of
nitrocel |l ul ose nenbrane 25 (produced by M LLI PORE),
0.7 gi of an aqueous solution of anti-influenza A
virus anti body (FVA2-11) prepared in Reference Exanple
2 anallo@ing edch odaction nagturd eactstioon icmperatiredon J0-mindtés, &304 of
B virus antibody (FrB 1- 03 prepared in Exanple 2 were
30 sﬂgmptselﬂﬂm%p@%ﬂ tmﬂ:lywel eyl e golasing lsvel sepmegsured at a
detecti on zones 6 nd 6 At the site o nmm from
t he REVR{TY wclgq@lgf%agmgpn %Wﬁ@%l‘”& é‘@pﬁﬂ on cane
5, of th r|

?htl body p é‘@&fﬂﬁtﬁﬂ R%%Iagﬁg@g g%?eﬁﬁ%%cfn ngar{(o
°F %%&ﬁ eous so m W Héﬁgﬁﬁﬁgq%mtem&%ﬁlg enémf&éd

phosﬁﬂﬁﬁﬂmadaﬁ@‘%@%},%@lBh&ﬁﬁdbﬁl&%&sﬂxyﬂﬁ&oﬁﬁ Famu-body (5
pg/ M) prepared 1n Reference Exanpl é and th

- al kdlybidemp WM&H@WH@&@FW@UMM@%MW@@@ anl aftitsody
antibody (7.5 jig/m) prepared in Reference Exanple 1
~was tepeedteditninlitenz Arbrusimclacpgoteiol adtigeh and dées non react wible| ed
reagent zone constituted by the enzyme | abel reagent
pad influenza 8 m@e@rm@ antigeiwge finallyobleinedd  Bhess hdridpmgy hwo

f 5-bromo-4-chloro-3- .10 indolyl phosphat
Fr depsiiad mtbdnternationsl fﬁ?P*rﬁ)féil‘mS&l Déopsi ifa aﬁgtﬁ’ alinf\iw

hav %&WH&‘W‘%&%% feoigh | ﬁﬂm%ﬂm%?‘*‘%l-‘k?ﬁ'b%goﬁ?
dry Id sﬁela %&P@c&e@gl&l Nd. I%%.R%Pﬁi‘ 30&5@% Eﬁdsﬁ‘\g Fgﬁzrd Hbs gecﬁ

devel*oper pad enzymne- I €a and

devg t d
o SRR SIS AR TR B st it

MM bdeh daRdeited uhdk RaRe&SioRNol FERK) BPeoessf i xed in a

pl asti c case having the devel oper bath 11 to produce
15 t he Refarene@®xaaply 3 devi dephration ofAmikihfemaoyBirassAmipody

influenza A virus and influenza B virus, shown in

Fi g&abelsd sithl Alkaliledthespbatass Exanpl e 4 | nmunoassay Devi ce

for Sinmultaneous Assay of Influenza A Virus and

| nf | ueniing tbmaatareﬂﬂe@% Getires gagclond pntbedy (EUA?Hé) Rrgpfged in
cletanoe %ﬁ%l %g\rem-l fugnrza VQrUu‘ls xtnggo%l%ui antﬁ) g)}/ 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 zone 5, of the matrix 2 made of nitrocellulose membrance
25 " (produced by MILLIPORE), 0.7 ul of an aqueous solution of anti-influenza A virus
antibody (FVA2-11) prepared in Reference Example 2 anci 0,7 ! of an aqucous

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




and influenza B virus prepared in Exanple 3 was
prepared as in Exanple 3 except that the detection
zones 6a and 6b were formed by using a purchased
anti-influenza A virus nonoclonal antibody and a
purchased anti-influenza. B \irus nonocl ona

anti body, respectively, to pﬁ@pare an i mmunoassay

devi ce for simultaneous may of 25 influenza A virus
and influenza B virus (ESPLINE I nfluenza A& (produced

by Ks@mxg QY 84116 Rt o HUARASSRY 64194 65.2) At the site of
Exarrpl e 4 say of Influenza A Virus and Influenza B

Vi r ud i i thelvd, A the lside sfthé davelgper-aterpBorniont fiof the sayix 2,
device | for sinultaneous assay of influenza A virus
and dnfifalkeléw phoshaldse ardibédsH{prodwsdlyy DISKOwasspotich enqcrlfbéunt
|nvent| on) prepared in Exanple 3, 30 vl of a sanp

of tiEn G devslgesrsenfimptiongancdOp Thepdal gfﬁ’dWﬁed 4%6%5411&103 of
(Tr| u fer 1J8. ont.al ni ng a sur f S _use
Jas t a‘?ﬁ”l'l‘%%ﬁﬁ %l?? Y Mp@m
pus efor.nm 3 .
ourks FEBAE B ela@a%dafﬁfeaﬂg%m %fvgau%i% el 8 BB i

pad $ i YL ViRl PRGhdr@Par
pr oﬁéﬂgg); on 't 9'@95 or rra&efeg eLF%: blet hers yéasotqatlrtl ng
t.he drigsd Ftm aftibiele RAgdR Pk BSs@hie@by thd@ughdtabel Rlagdnbfd 4.
assay, devel opnent of the devel oper was confirned by

- the col dFhedgveivpertpad 3 dayfelmaddy spontitigi 100Rg offbramod-chidro-3-
and then the 10 coloring of the detection zones 6a and

106b nelylphosphite @@Bhgrthﬁ@ubstrmhm theforrh vfz linedavisghwwidth of 6.1
Table 3. Table 3 Assay Results of Influenza B. Virus

St r @mhen afilicr paperelprorenetl Byl AVRORE)dryne pekityof Gavm ard 2of
e e Ao Bl S h o Rt
. developer pad 3, enzyme-labeled reagent pad 4 and the developer-absorption pad 5 (2
- filter paper (produced by MILLIPORE) having a width of 10 mm, length of 20 mm
15 - and a thickness of 1 mm) were fixed in a plastic case 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 seme immunoassay device 1 for simultaneous 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 ﬁionoclonal
antibody, respectively, 1o prepate an immunoassay device for simultancous assay of
25 influenza A virus and influenza B virus (ESPLINE Influenza A&B (produced by
FUNREBIO}); conventional immunoassay device),

- Example4  Assay of Influenza A Virus and Influenza B Virus -




Yamanashi 1166 198x 400---+ x .800_"-- A00-+ Shanton

17197x800 .---+/" x1,800---- x 400'.+-+ Me 11193x
Mw+ y x 1Q0+-|.. x I.,000-++ B/ Lee 140x 1
1000--_.-..Wx 100; 000-.r- x 100++ "k 11(301++ B/

Hokkai do 128199Y 10, 000++ xsljkreoo 000-- " -

ohori oal l antoic fluid--- dium-- " - Assay
results of MOCK cul tere supenatant because the viruses
had not been habituated to chicken egg. As a control,
30141 ealh tafsatiple-spiting eordSf thelagdy davivp [l dor sinmiumedus assay of
Table 3 was 32 subjected to the assay using the

con \Aemm virgssndipflepvd B wirys(@p sssmotieivioe efdliecresend invention)

Exanpl e 4. The- assa(%/ results are shown in Table 3. As
oo FEpEdud | of ggamplsrof ﬂﬁé“lﬁ}{PGPi]Eﬂ%ené?B virus shown

convEPTER G el el portilt wivastves Ctéfe%e%éat by

SNSRI B %ﬂiﬂ%&qﬂ%&?ﬁ ep R R %%é‘gﬁéd

assahwhto deﬁfrlnliﬁerkéﬁe £ X td e 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
confirmed by the coloring of the developer-confirmation zone 10, and then the

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

shown in Table 3. |

Table 3 Assay Resulfs of Influenza B Virus Sirains

) Conventional Assay Dovico of
Sa iﬁﬁié Dilution Assay Davice the lnvention.
Factor | Coloting | Cotoring [ Colodng  Goloring
) Ba Gh- Ba (<13
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» Assay resulls of MDCK cultaro supematant because the viruses had notbeen
habifuated o chicken egg.

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




influenza B virus (the assay device of the present

i nvention) prepared in Exanple 3, cross-reactivities
wi th adenovirus (types 1 to 7), Coxsackie virus (types
Alb and B1 . J.0 to B6), herpes sinplex virus 1,
echovirus (types 3, 4, 7, 22 %;d 30), enterovirus
(type 71), munps virus, polidvirus (types | to 3), RS
virus (subgroups A and B), parainfluenza virus (types
| to 3), Escherichia coli, Klebsiella pneunoni ae,

Ps e usithjrotedi® thxedssag usingsthe coiesntiadal sssayaiedieseqared in Reference

St aphyl ococcus epidermdis, nyxonycete,

St aphyempdart c The aseayaesslts acothowe beEbledr i a,

Corynebact eri um dj pht heri ae, 15: Candi da al bj cans,
St r ept oc AEEees figyidhraawis, a%@?@@ft@w@@aﬁwﬂwm?@rmdwﬂd

i | R S L e RO sl e e A o e B e
gPneuppr dg&ceﬂ@%@‘gﬁ%@&%%& ?jfglgs and Chl amydi a

pneurm ["ae ' same manner as in
ngé 5 As a result, the device did not react wth-
any tp

ese viruses and bacteria. 20 33 CLAIMS 1. An
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under goes antigen- antibody reaction with a

- nucl infiyenet Bevirus (the/assay devicanlf @R phaént Webngibl) ppdparedindiRainple 35

kD of influenza B virus and whi ch does not
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i nfluenza A virus, or an antigen-binding fiagnment.
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accordance Wi th the Budapest Treaty i Mmmuhoassay
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| abeled nobile anti nza B virus anti body, a sanple ng
z ong), Seremevoeiud peumatneHemaphike\igfuerree, Litrsio mphocylegasse
and an i nfluenza B virus-detection zone in which 15 an

< ant Myrapasue meamprigd, Chlgmpdia irddmatisand Ghteridid predmeticeawere

20

matri x, which zones arge
. checked in the same manner as in Example 6.  As aresult, the device did not react

w1th any of these viruses and bacteria.
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provided in said matrix, wherein at |east one of said

| abel ed anti-influenza B virus antibody and said
and-i nfluenza B virus anti body i mmbilized on said
detection zone is said nonoclonal antibody according
toclaiml or 2. 4. ~ The i noassay devi ce according
to claim 3, further conprisrﬁg a |l abeled 20
anti-influenza A virus antibody in said | abel ed
reagent zone, and an influenza A virus-detection zone
on whi ch an anti-influenzaChAMSus anti body is

i mobi lized, which influenza A virus-detecution zone
i s |locat Adahthinflpenza/B yingsinopoelnabantibody rwhich andeggops antigen-
virus-detectjon_zone on which said anti-influenza B

vi r (FBbady reseriep Witk arnmm%damg a golepylar weight of$9 484 975 kD
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“The monoclonal antibody or the antigen-bmdmg fragment thereof according
© to ¢laim 1, which monoclonal antibody is produced by hybridoma FrB1-03 deposited
- under an accession No, FERM BP-10070, hybridoma FrB1-07 deposited under an
accession No. FERM BP-10071 or by hybridoma FVB2-16 deposited under an
accession No. FERM BP-10069, which were deposited as international deposition in
accordance with the Budapest Treaty.
3. 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, & deveIoper—absorption.zone and an influenza B virus-detection zone in which
. gn anti-influenza B virus antibody is immobilized on 2 matrix, which zones are
- provided in said matrix, wherein at least one of said labeled anti-influepza B virus
. antibody and said anti-influenza B virus antibody 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 a labeled
anti-influenza A virus antibody in said labeled reagent zone, and an influenza A
- virus-detection zone on which an anti-influenza A viros antibody is immobilized,
which influenza A virus-detection zone is located in the vicinity of said influenza B
~ virus-detection zone on which said anti-influenza B virus antibody is immobilized,
S The immunosassay device according to claim 3 or 4, wherein said label is an
- enzyme, and said device compriscs a substrate for said enzyme, in said developer

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




