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- 1 - DESCRI PTI ON METHOD FOR DETECTI ON OF VI RULENT
STRAIN OF | NFLUENZA TYPE-A VIRUS 5 TECHNI CAL FI ELD
[ 0001] The present invention relates to a nethod for
detection of a virulent strain of influenza A virus
using 10 an anti body reactive with all influenza A
virus subtypes other than thel virul ent strain of
influenza A virus, and nore specifically relates to a
sandw ch i mmunoassay, and particularly an

i mmunochr omat ogr aphi ¢ asBESCRINT TN

i mmunochr omat ogr aphi ¢ assay device. The present 15
invention relates to a detection nethod useful for a

r api SLARI ' [ i td
i rurEREooS kIR, SeEhORReR ok S1rlELEE Lt b Surpoenrs
pat hogeni ¢ avi an i nfl ueRza-%i ydsys 20 BACKGROUND ART

[ 0002] Highly pathogenic avian influenza is an

i nfectious di sease caused by an influenza virus that
exhi bits deadly pathogenicity to chickens and the

| | KeCHNHAL dildddlse is 25 also called fow plague. In
Ja his disease is an infectious di sease
IeE@@?%-designated under the donestic anima

i nfect igus pgle_ﬁsat%eirg&&y&% Q2 1haws AL SO mdid ¥o2

pat hogenic avian influenza is designated as a List A
detection of a virulent strain of influenza A virus using
an antibody reactive with all influenza A virus subtypes
other than the virulent strain of influenza A virus, and
more specifically relates to a sandwich immunoassay, and
particularly an immunochromatographic assay and an
immunochromatographic assay device. The present
invention relates to a detection method useful for a
rapid and simple diagnosis of infection with a virulent

strain of influenza viruses such as a highly pathogenic

avian influenza virus.

BACKGROUND ART
[0002]

Highly pathogenic avian influenza is an infectious
disease caused by an influenza virus that exhibits deadly
pathogenicity to chickens and the like. This disease is
also called fowl plague. In Japan, this disease is an
infectious disease legally-designated under the domestic

animal infecticus disease prevention law. Also, highly



di sease by the Ofice International des Epizooties
(OE). [0003] The influenza viruses that have caused
such highly 5 pathogenic avian influenza fall under

i nfluenza A virus subtypes H5 and H7 only. These
subtypes are not necessarily virulent. However, when
donestic animals are infectefl With these subtypes
all the animals nust be killed in Japan whether they
are virulent or attenuated. 10 [0009] Wth regard to
hupabhogémit izonian tihfavearai hf |desrizgmateddr ases, List A
infection with avian influenza virus subtypes H5

anelﬁéaﬁ%\sbﬁbé@r? Céporfednternihidg! e FBR&O%Joﬁp@IE)

gnly i nfluenza virus that has been reported to
15 caus patients' death. It has been reported that

i nfectigp Wit ubRgal ff Feh7 & naitr e vaubhyped Haldh ¢34y
serious pneunonia followed by death. In 1997, highly

5 paphopgemeci @vvarn nhifleazas chakkedidaer tihélsabty pe HNb
has beconme epidem c in Hong Kong. 20 Further, this has
beEBREYRDS ¢l de1d &7i ANdByerdlesAs SHRtYROUIM TS dtaf t er
2003 until, now,. and even_human i nfection and death

haDECBeddt T ohotitdd e hr pIUEITT PRED sUBPS et HERE P Sof e
angﬁke(@@@&e{qﬂéj %@g% Qaﬂﬁgpéyf epti QROURERL e WU die

IS watc causi ng a new i nfluenza foll ow ng
t heisubd ypessdgbiNl vaBdhe H3NZe § mtderiwonkdtr 00O ermuated.

According to the WHO report of Novenber 17, 2005,
10 [0004]

With regard to human infection with avian influenza
viruses, infection with avian influenza virus subtypes HS5,
H7 and H9 has been reported. Of these, the H5N1 subtype
is the only influenza virus that has been reported to
15 cause patients’ death. It has been reported that
infection with the influenza virus subtype H5N1 causes
seriocus pneumonia followed by death.

In 1987, highly pathogenic avian influenza caused by
the subtype HSN1 has become epidemic in Hong Kong.

20 Further, this has become sc¢ epidemic in several Asian
countries after 2003 until now, and even human infection
and death have been reported.

At present, the subtype H5N1 is of great concern
about human infection over the world, and is watched
25  causing a new influenza following the subtypes HIN1 and
H3N2 in the world.

[0005]



there were 130 cases in which human infection with the
i nfl uenza virus subtype H5NL was confirned, and anong
them there were 67 cases in which patients died.
After 5 Decenber 2004, the nunber of cases in which
the human infection was confirned has rapidly
i ncreased, and death toll had also increased. The
nortality rate of patients after being infected with
the H5N1 virus is 51.3% (67/130). 10 As is clear from
t he abdveatescgi pti b, WureapottnPEcNPBemREE hl t/he 003,
subt ype H5N1 has now becone, a reality. In.ordertﬁoth
pr &beRe erard &ears AT BREFR WA TEREFA_RZE U aPI
detgetl on, of, LNILELL0 M Lhyt e, S URIAHAEmeE NInd Sarfthg
I npor ant>§ ssue.” rn a Hltlon, rapi lagnosis 15 i1s
al $QehMPend ANt oi7r eatkBeNin ther@pfpoatik@86disndentter
the current circunstances, diagnosis of highly
5 pabbegenée 204N thef hushza $bHrcddadsin sshéghr the myrarhy
a method which conprises collecting a tracheal swab
or iafeotepwaess irprgabar SRAFLY AoGreasrek HY Feath
suspected of. virus infectign, inocuylating it_.i
ewEP}%nB?%da%ﬁﬁ(ﬁ&§¥ea5§§'for %nﬂofgﬁéfggnﬁg%%é?#rbéylents
sepatating; fhe yidisy Howrvere nili Srimihod bs.ss
di sadvantageous I n that it takes several days to
obti@hnithe.results and thus the results cannot be 25
rapi dly obtained. Using recently devel oped genetic

10tests XPCR mdhod fropVherstiod) desiie 1P RRNT e iiady

for obtaining the results is_sj nifican%l reduced.l.t
HOWEFEFLION 4L ) (He SHESYPBERAN| PRudi PERANFen fodlicy.

Sp%%igkdggu££”g¥gvé%Qda large-scale infection with
influenza, rapid detection of infection with the subtype
H5N1 is an important issue. In addition, rapid diagnosis

15 is also important for treatment thereof.
{0006]

Under the current circumstances, diagnosis of highly
pathogenic avian influenza for birds is carried out by a
method which comprises collecting a tracheal swab or a

20 cloaca swab (clocacal swab) from a sick bird suspected of
virus infection, inoculating it in an embryonated chicken
egg for culture, and then separating the virus. However,
this method is disadvantageous in that it takes several
days to obtain the results and thus the results cannot be

25 rapidly obtained. Using recently developed genetic tests
(PCR method, LAMP method}, the time required for

obtaining the results is significantly reduced. However,
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techniques, it is inpossible to carry out these tests
in a poultry farmand the like. [0007] 5 Influenza
virus is infected through human upper respiratory
tract, lower respiratory tract, or the |like, and
after an incubation period of 1 to 2 days, the virus
causes headache, |ow back paih,~nyal gia, genera
mal ai se, disorder of digestive organs, etc., as well
as fever 10 (38C to 39C). The nost problematic
comphreathess gnetsycheshs| vemzird rlegde lpraukpm e iand
aged eopl e and encephalitis/encephal opath
hitPEPRRIVS Ty |datr tiscdrapPssikhe e‘icfh d41hYs Pé‘ﬁc Eéﬁﬁ? opat Hy in
chil dren chara r [c in that it is attended
mﬁ?hpﬁugﬁr é%eﬂ‘egbngggogikess 15 di sorder, and
congyhsion. Prognosis of such
encephaliti s/ encephal opathy in children is extremnely
poor, Biflueheapetiiros fsomfatiteidalhsynphomendo upper

expression of central nervous system synptons or
deAERPL 52 EXEY rRsiOf / SRVEY . TTPRASE AU &repagnaéu%h%rﬂdtker

t t t 008], P I
e PEEGR Boct XEPRPEHBNRS I IR L th S6ace bR Th e
af egsg@ﬁtﬁ@mﬂc}fé | iy %ahaéwmns m qlgxa | Beh€EEMpalaise,

years, however result” of " devel’oprrent and w de

Spﬁ@@dr@ért@ﬁtdﬂ@etsilﬁ@r ok gphsl) Yet2b, ,dalseqkingas nfdwenza
virus antigens, it has becone possible to di agnose

I nf{BaBhza \B9POs. | Mhecthbotspbiskbasd icatcoapléaat yorst agfe.
Such rapld di agnostic kits include 5 those utilizing
enfy %ﬁhﬁﬁgggéycégﬁg)p%?umonla in aged people and

encephalitis/encephalopathy in children. In particular,
encephalitis/encephalopathy in children is characteristic
in that it is attended with high fever, consciousness
disorder, and convulsion. Prognosis of such
encephalitis/encephalopathy in children is extremely poor,
and the period from initial symptoms to expression of
central nervous system symptoms or death is extremely
short. Thus, rapid diagnosis and treatment are necessary.
[0008]

Previously, people were diagnosed as influenza-like
disease based on the aforementioned clinical symptoms
only. In recent years, however, as a result of
development and wide spread of test kits for rapidly
detecting influenza virus antigens, it has become
possible to diagnose influenza virus infectious disease

at an early stage. Such rapid diagnostic kits include



i mmunochr omat ogr aphi ¢ assay as a principle. Sone kits
detect only influenza A virus, and other kits detect

i nfluenza A and B viruses collectively. Further, sone
5 other kits detect influenza A and B viruses

i ndividually. However, the current influenza antigen
tests enploy an antibody that Ts reactive with a

nucl eoprotein comon to all the A viruses. Thus,
differential diagnosis between infections with the
subbype #El hirinchersybeypenuneeHayl @G3R, all of
whi.ch are influenza A viruses, cannot bi carried Qut.

[ 06BY O ThHECRIRYFE HENT P AY et |%rPrdé‘l‘f§é’ ®seriHifs <
bhaduept gg%fl %82 RMELYLD) dhd DG By ELYal AL,

Thus, I't ortant” to coh ct t & di erent|
dlaﬁﬁQﬁéﬁzéfAtéﬁa BS Wt ¥Bes Hoo 1 TH @GitieQRy . at Fiihendd, M ok
initial diagnosis, which will also be useful to

5 debehar nkis tdwraapeunifd uests a egyd flovitrheepainémvidually.
This al so nakes it possible to take neasures such as
segr egdivavesh tthe PRFremt Ja’tfltUﬁélzzoaaaw?nstf%?d@ $HPSY

t f ect t ant
{0 SUERoThr I iexRREFOR Oft Uhé: "EUBEFRECEERG. <Cion
] nftscsmnthéJSA NG A8 s €CANEd Y di%‘f%k:@ﬁ@gage@ﬂdrfostl%ﬁ s

(PCR et hod, LAMP method), it is possible to
di bbewest i aiBe@ibns2%1dat eoé $ecysubtppantdbiie subtype

However, these genetic tests require special equipnent
L0 and1Néchni ihd, addd ofhubifh aranindilusazsahdvihaieshey
ar%agkgglg%rggggggé oht6 - 10010]
[0009]
The subtype H5N1 infection causes serious pneumonia,
and is extremely high in mortality rate. Thus, it is
15 important to conduct the differential diagnosis of the
subtype HS infection at the time of initial diagnosis,
which will also be useful to determine a therapeutic
strategy for the patient. This alsc makes it possible to
take measures such as segregation of the patient at the
20 early stage so as to prevent further infection, which
will be important to prevent further expansion of the
subtype HbBN1 infection.
Using the recently developed genetic tests (PCR
method, LAMP method), it is possible to differentiate and
25 detect the subtype HS5Nl. However, these genetic tests

require special eguipment and techniques, and thus it

cannot be said that they are simple methods.
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nment i oned above, I nfluenza viruses rapidly infect,
angicquickhysspread in a wde range if the detection is
del ayed. Thus, it is necessary to detect influenza _
virus Patfett iDnruaensadF yJaprRReRs datpngs LpsdsPrit. (Fakall
25 particular, the influenza A virus subtype H5N1

calies 208&7¢ bed?hneunoni a, and is extremely high in

mortal iy, LALG NEYBRLRE! £5S; AMLO QW ettayas

I NPOSSiI ect the'l uenza A virus
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influenza virus,” Avian Dis. 1990, 34(1): 80-6
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DISCLOSURE CF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0011}

As mentioned above, influenza viruses rapidly infect,
and quickly spread in a wide range if the detection is
delayed. Thus, it is necessary to detect influenza virus

infection as early and quickly as possible. In

25 particular, the influenza A virus subtype HS5N1 causes

serious pneumonia, and is extremely high in mortality

rate. Nevertheless, up to now, it was impossible to



conventional reagents for detecting influenza virus
antigens. 5 1t is an object of the present invention
to provide a detection reagent that enables a rapid
and sinple differential diagnosis of a virulent
strain of influenza A virus including an influenza A
virus subtype H5N1, and detettion nethods using the
same, including a sandwi ch 10 i munoassay, and in
particul ar, an i mmunochromatographic assay, and an
| mupechramtiegriaphze AssayusevittepeVEANS: FORR S W/ Ne™
THE PROBLEM [0012] 15 The present i nventor has
[

_ a
obbhbaedt xR Gifs inFpBEnaE 2 afith Wodifes Chy T mktihi ¥ihg t

mce wth influenza A virus ' han

{ hEGBVERT 1 Uth G HaDE"bEsh TasiEa i L aeREa I
inggggégggpatographic assay devices. During this
process, the inventor has succeeded in obtaining a

s monocl onali 2Q@nasbibedyof eded ipreswinth iavent idl dehpgoxide
virus subtypes other than a virulent strain of
i nfl denheat vom ussagiimén thathenpr ke HaREner8ns HR heen

conpl eted by finding qut _that.a virulent.strai
PRGERERN R 1 (LSBT Beof 0Bt BLL B oi g “the " i Pluenza

af grementi oned ant]hody i 25 I PIUR0a$BRYpe H5N1, and

pa%tf&ﬁFgrf@cﬁﬁﬁgm%gﬁh%ﬁ%ﬁu?ﬁﬁunoassay, and'y(p _

spegibi-eabh Ym@hddainachr enst sghephire-lasiday. a[ 881d@fich

8 That is to say, in accordance with one aspect of )
10t he mmpheseshyj nuehtimoparthendat s ot VISP CRLRBRRBIT IR

detecting a virulent strain of inf|luenza A virus,
whisglsay, and an immunochromatographlc assay device.

MEANS FOR SOLVING THE PROBLEM
[0012]

15 The present inventor has obtained various types of
antibodies by immunizing mice with influenza A virus as
an immunogen. Then, these antibodies have been tested in
immunochromatographic assay devices. During this process,
the inventor has succeeded in obtaining a moneclonal

20 antibody reactive with all influenza A virus subtypes
other than a virulent strain of influenza virus. Then,
the present invention has been completed by finding out
that a virulent strain of influenza A virus can be
detected using the aforementioned antibody in an

25 immunoassay, particularly in a sandwich immunoassay, and
specifically an immunochromatographic assay.

[0013]




conprises providing a first antibody that is reactive
5 wth all influenza A virus subtypes and a second
antibody that is not reactive with a virulent strain
of influenza A virus but is reactive wth al

i nfluenza A virus subtypes other than the virul ent
strain, and conducting an Tn%uhoassay to detect an
antigen that shows a positive 10 response in a
reaction with the first anti body and shows a negative
r esponsehdtn id rteastiyonimi atradtensecohdh amt i PWBEL of the
[0014] The i nmunoassay used in thjis detec iggfnethod
| sPABEeNY SIHERT IR -atP§ IR F tRECVIAedh AqiE RO ot

[ oassay, . parti.cularly, .an yResk Lhked
i %ESSE%’B‘%& VIIEVF %%ﬁ%@,og# %ﬁ%@h%%tk %g'r g‘%hhlicch
assa¥prabds theovidikg areipsef siadRly Hhas, ikNrdactive
preferred enbodi nent” of the 20 af orenenti oned
sdeteehi AD1 Nt flogkrofa Bheipnessubt ypreemnidon, sethed antibody
af orenmenti oned i nmunoassay conprises a sandw ch,
i mrbabassayousieRyive Wilitgt 2 ght FRYRIY &tdadnt Rfr gpfluenza
ant i bod that,is reactive.wth an antigen wi i ch
The' Pirle Dlncibampras rpesitrve: T oo te A i B
i Yoihsd i ach@uEtin
it oo e e e, e R o o
t hanserAlfoastdpady ddtecteant aneigSuathaa sandwei ehpositive
i mmunoassay can - 9 advantageously be carried out by
10i mebpbhzenin therddatson anthbby &kt ke tdbedhdapd shows

fourth antibody in a carrier. |n thjilc?Fe, i f 3
meFbPEAE Tt EEP r FRIPISULEd 2aZSaCkER BILD The secon
antibedy.
(0014}

The immunoassay used in this detecting method is not
15 particularly limited. A sandwich immunoassay,
particularly, an ELISA (Enzyme-linked immunosorbent
assay) method, an immunochromatographic assay, and the
like are preferable.
Thus, in a preferred embodiment of the
20 aforementioned detecting method of the present invention,
the aforementioned immuncassay comprises a sandwich
immunoassay using the first antibody and a third antibody
that is reactive with an antigen with which the first
antibody is reactive, and/or a sandwich immunocassay using
25 the second antibody and a fourth antibody that is
reactive with an antigen with which the second antibody

is reactive. Such a sandwich immunoassay can
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an i mmunochr omat ogr aphi ¢ assay can be carried out. 5

[ 0015] Accordingly, in accordance wth anot her aspect
of the present invention, there is provided an

i mmunochr omat ogr aphi ¢ assay whi ch conprises: providing
a menbrane carrier having a first 10 capturing zone
and a second capturing zon€ which are formed in
predet erm ned positions thereof by immbilizing a
first antibody and a second anti body respectively, the
f | adtaramsigielbody vbee ngpr siaet iong Wiyt hmmdbilidingenra Airst
virus subtypes, and the second antibody being not

r SRS YWPPR §82 2S94 &t TOUFAPNaREIRSAY (dhFa CATTier.
Vifu ut ing.reactive wth all influenza A_virus.
st ed saRer i han et iedutn Py LR o Rt er,
chPNBhRGLRRRLRAL LY - A8Vl QRISRG Bahl betcdl XRA owel.ution
and a second m xed solution in the menbrane 20
carodle] toward the first capturing zone and the second
capturing zone respectively, the first m xed sol ution
cont ai AFAgrainekt, sanpicecsdanae t kit annthssdpspeattele
with an antigen with which the first.&q%ibody is

r 64t RFESSPANG Y AR §¥torfd STixéd BHPULTSh Fbnt ai ni ng

! Neh ERlcnSRHRE 8o 22000 AJQULLIANLLAOMdact i ve wi th

an antigen wt the“"second antibody is

reacti peovodigdronminegaaphceakiyr -nakingdavelieptng, in
the nenbrane carrier, the first mxed solution toward
botdptturé ngapbuei agd zonessongherpbyranyi zeenthisty aira of
influenza A virus can be detected based on a result

tfﬁﬂrmfdb6§iPF?@QF%Eﬁ*ﬂﬁQEHQ§itlons thereof by immobilizing

a first antibody and a second antibody respectively, the
first antibody being reactive with all influenza A virus
subtypes, and the second antibody being not reactive with
a virulent strain of influenza A virus but being reactive
with all influenza A wvirus subtypes other than the
virulent strain; and

chromatographically developing a first mixed
solution and a second mixed scolution in the membrane
carrier toward the first capturing zone and the second
capturing zone respectively, the first mixed solution
containing a test sample and a third antibody reactive
with an antigen with which the first antibody is reactive,
and the second mixed solution centaining the test sample
and a fourth antibody reactive with an antigen with which

the second antibody is reactive, or chromatographically
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5 areaction with the first antibody is shown in the
first capturing zone whilst a negative response in a
reaction wth the second antibody is shown in the
second capturing zone. (0016] 10 In addition, in
accordance with a further asgect of the present

i nvention, there is provided @Qn~ i mmunochr omat ogr aphi c
assay device for detecting a virulent strain of

i nfluenza A virus, which conprises at |east a first
antéodhpitrigat instheapenveang daraiprsthef fiesiz yixed
virus subtypes, a second anti body that is not

r st ieWtowagdv PP erte GaRHUT16F FRFFTenza A virus

but is,reactive wth all_.inf|uepz ' subt:ype
other TPRERYHE v iRk serRann et fhean A HEEYe Ran

| Spe r&Adr e WakBgadn antigan twichltwWai §8sihevd idedfponse in
antibody is 20 reactive, a fourth antibody that is

r eactdace wirt vidh that fgen: wirtthibeklychst Beowecignd-ne first
antibody is reactive, and a mnenbrane carrjer, wherein

t heaptiusingar@nserbhdishnt i stitdye ZPEPPPESi Yusd yeaction

i mmpbilized in predeterm ned positions. of the .
neﬁb‘f}én@ecasrerciogg §8tb§°$3]6 stors%ognf P f’h%a% %%dné:a Sha g

irs
25 g&%-a second capturing zone, and the third and
r

f ot anti bodies are | abeled with suitable | abeling

agemyss) and wherein the third and fourth anti bodies
are prepared at a - 11 position renote fromthe

capt ur iImg azdmesof pribeiqprdamncenat biyr apfitdlgry aspect of
devel oped in the nmenbrane carrjier toward the first
anbhe geEARPNCapRyEPREOR oNee TS d<SpECLIVERS. 20 0017]

immunochromatographic assay device for detecting a
virulent strain of influenza A virus, which comprises at
least a first antibody that is reactive with all
influenza A virus subtypes, a second antibody that is not
reactive with a virulent strain of influenza A virus but
is reactive with all influenza A virus subtypes other
than the virulent strain, a third antibody that is
reactive with an antigen with which the first antibody 1is
reactive, a fourth antibody that is reactive with an
antigen with which the second antibody is reactive, and a
membrane carrier, wherein the first and second antibodies
are previously immobilized in predetermined positions of
the membrane carrier so as to form a first capturing zone
and a second capturing zone, and the third and fourth
antibodies are labeled with suitable labeling agents, and

wherein the third and fourth antibodies are prepared at a



5 The aforenenti oned nmenbrane carrier may be a single
menbrane carrier having the first capturing zone and
the second capturing zone that are apart from each
other. Qherw se, the nenbrane carrier nmay conprise a
first menbrane carrier in which the first antibody is
10 i nmobi | i zed and a second A#nbrane carrier in which
the second antibody is imuobilized. The latter
menbrane carrier is excellent in ternms of

specsfiton ywemmtg tfhos fke %ﬂ&ﬁ&ﬂiﬂm gonkn fhe aigw of
the |l atter nenbrane carrier, i S convenient that
th@h¥?W%EPQﬁﬁﬂh6669led%Y%&ﬁﬁ%ﬁj%ﬂwtfg PREPFRpQoarrier

ne@%ﬁ?ﬂ& éﬁgr f% aggdtggc qyr Q&h%oggne§ £E$§§%€%¢ely.

e secon Tebf Ane: car i ef tbecal nmeasu
cappperrarried out only by injecting a test sanple
into each nmenbrane carrier. It is convenient that the

5third ang tdureheant dbeiliresbataeptepated ey kst abeingle
20 inpregnated into nmenbers di sposed on the first and
s eBoRer anferARTaAe Tc APV iRy sthe ddgadt capryrinmetrthend the
nenbraqf carrier of the ﬁresent i nv nprises

t hES &P SHEtti"dndd “PPT st aa%oa‘%ee@é’ﬁa%n%ﬁﬁ?‘a%aec other.
CapLhefSisd h%e”ﬁ)éﬂﬁ?aﬂé‘d@afﬂeor tha oCBﬁ%t?% b 22 first

i munochrormat ogr aphi ¢ t est strip | oth the

fimshbrad &ecared IRNDKIAS A rdieks Bavehady elongat ed
form nanely, a strip form and the inpregnated

10 nepdverlsi LizE2l agids posedomh ndwh nagspeetiver nembrlaivh the
carriers are placed  at a certain _distance from each

ot ARFORGI AL LRy £7 1 SOl 28k o n B et tife MEFPEPBR S

ar Iaced in_ha . with th
Al T8 s ﬁ % &20 ga}? terms %&hsgec%%lc1ty, and thus is

preferable. In the case of the latter membrane carrier,
it is convenient that the third antibody is prepared on

15 the first membrane carrier and the fourth antibody is
prepared on the second membrane carrier because
measurement can be carried out only by injecting a test
sample into each membrane carrier. It is convenient that
the third and fourth antibodies are prepared whilst being

20 impregnated into members disposed on the first and second
membrane carriers, respectively.

When the membrane carrier of the present invention
comprises the aforementioned first and second membrane
carriers, they may be made into a so-called

25 immunochromatographic test strip in which both the first
and second membrane carriers have an elongated form,

namely, a strip form, and the impregnated members
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5 i mmunochr omat ographic test strip or
i mmunochr omat ographic test kit can be fornmed in which
both the first and second nenbrane carriers have an
el ongated form nanely, a strip form and the

I mpregnat ed nenbers di sposed on the respective
menbrane carriers are placédl%t‘a certain 10 distance
fromeach other whilst the first and second nenbrane
carriers are placed radially or oppositely. [0018]
Thei sfaoreaiment tbaede sptdloids: awtdbdenecearnl¢ry g @lpged
a technique in which the aforenentioned secontg1 .
ant't PodiP AT d1FRABET | 58 §a5Pa OCAPF| Wil e first
preferred embodinent of th rese Loyent i :
hd%%%é??“%*%%%ﬁﬁfqﬁé %%F%H%Eﬁa%%hgﬁgkgge%%ﬁ%?gﬁé 1 owith
second Aoy ¢ Sriati eTHbE| E2egaired a carrier can

al so be adopted. That is to say, in accordance with
anptrietcaspactogtapRic t thes tprsesdpt o nyemtiorhrdisgog rephic
provi ded an inmmunochromat ographi c assay which

conp¥t deis: ggmobrdfagmed fin sthight PRERYthRati 13t Bagcspand
with all influenza A virus subt¥§ﬁs a_secon

anT‘?r%Wet ﬁlggri:l_grﬁo}l)av? e%t%]\?&g\ﬁ oim am%ql.ygt a_strip

Vi r ulen rain

im; ¥+Hﬁ,' UGNZ3 1A YhpUSqhie @ Ohdrdr8aat b¥Ssdh tdh alte

uenza A virus subtypes other than the virul ent

Stf@ipbctaind achbirbfe afdibiodys that placed 13t 4 esottiale
with an antigen with which the first antibody is

r edcttiarese fireparhnl oendr arfd lodr ther §icat haihvangprd
first capturing zone which is forned in a

prEeR AN FEd T5CEBSPET IR ARt &6A1BY LY nAbbPRR A4S Whe
fiféélgptibody; and

The aforementioned methods and devices all relate to
a technique in which the aforementioned second antibody
is immobilized in a carrier. In a preferred embodiment
of the present invention, however, a technique in which
the aforementioned second antibody is not immobilized in
a carrier can also be adopted.

That is to say, in accordance with another aspect of
the present invention, there is provided an
immunochromatographic assay which comprises:

providing a first antibody that is reactive with all
influenza A virus subtypes, a second antibody that is not
reactive with a virulent strain of influenza A virus but
is reactive with all influenza A virus subtypes other

than the virulent strain, and a third antibody that is



chr omat ogr aphi cal ly devel oping a first mxed solution
and a second m xed solution in the respective

menbrane carriers toward the first capturing zone, the
first m xed solution containing a test sanple and the
10 second anti body, and the second m xed sol ution
containing the test sanpl & 4Ad"the third ant i body,
whereby a virulent strain of influenza A virus can be
detected based on a result that a positive response in,
a reactiwn wiithh abhent hyenl wirth bddghi shenbimst mrtHeody 1s
first 15 capturing zone whilst a negative response in

a Feaetivh with the second antibody is shown in the

first capturing. _This as r.equj ; Inglse
type ofpr%é’r%rlga me%%rrarllleercsalar)r%l\?glgchggﬁeﬁﬂ%sgf a:lrﬂl?ts)ody
' Scé{fT’E'{S’PiAq ZRMhe RMbchl eqUis 88 d he ehpbesat ogrmpted
devel opnent tw ce, nanely, 20 the chronat ographic

5 depsk opr@nttafr dofe bl temhomi keding alhet fonsanantheody; and
chr omat ogr aphi ¢ devel opnent of the second m xed
sol ut i ohrorlegegrehhscasknfavederitg gof 1St fHHged

nmenbrane carrjers for .the above two _chro 0 !
develBphhtd 55 SEGOTE) “HbY osvoe_ru,tli“)rrfl éécggéa%%%p%ﬁve
an%&ﬁ§£%&§9%%5f%&stngapae§ﬁ%“fﬂﬂ¥%e%% Qﬁrih@eE@héﬁ_the
provi ded an - 14" i mmunochr omat ogr aphi ¢ assay devi ce
f Ok ; 08t eRl iy F1utiibl eBhtsimai Oftesnf barpra dndithss,
whi ch conprises at least a first antibody that is

10r eaetbue amtibalyl, andf Fhensecondimiyedsgpiypesn gontaining

second antibody that is not 5 reac_i%F with a virul ent
St FAPNtOSt | $AMRIen Z8IA PP BRI AnTLPOdY

whereby a virulent strain of influenza A virus can
be detected based on a result that a positive response in
a reaction with the third antibody is shown in the first
15 capturing zone whilst a negative response in a reaction
with the second antibody is shown in the first capturing.
This assay requires only a single type of membrane
carrier in which the first antibody is immobilized, but
requires the chromatographic development twice, namely,
20 the chromatographic development of the first mixed
solution and the chromatographic development of the
second mixed solution. Thus, this assay requires total
two membrane carriers for the above two chromatographic
developments.
25 [0019]
Moreover, in accordance with another aspect of the

present invention, there is provided an
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is reactive with all influenza A virus subtypes ot her
than the virulent strain, a third anti body that is
reactive with an antigen with which the first antibody
is reactive, and a nenbrane carrier, wherein the
first 10 antibody is previously immobilized in a
predeterm ned position of ~t¥e Tenbrane carrier so as
to forma first capturing zone, and the second and
third antibodies are |abeled wth suitable |abeling
agiéwgtocandm@mq@srhitm@ssgercdﬂ@iﬂaﬁdfqmide«iegﬁtinaoai es

are each ared at, a 15 position rempte fromt
céﬁﬁ&#ﬁﬁ& EBE%l?(ﬁflﬁﬁﬁ%ﬁenéﬁr6nﬁ{5©§agﬂpéﬁqFymprlses at

devel.gpedel Pt h%{}ﬁﬁ?f@?a%a%' ?éacﬁﬂ)’@rﬂt%hglﬁ! st

capturing zone orenenti oned assa evi ce,

t he fieelcang vCAld | Ribtpeker abbéfcéimdti%d@rt theastis anot
first menbrane 20 carrier in which the first antibody

| seammobel wield and @ilsecosdratnbe fnerCaremnizer Al miwks clhut
the first antibody is  immobilized, It is convenient
t Het r@ﬁété@%o%?dtfarﬁ%lbddgflu%%r%p‘a%%s S BeE| pEher

T NG S AN Ao Syt

ecaus neasurenent

C@%a%%l§§r&i€ﬁ éﬂ”ad%ﬁdénbmlhﬂl@Eiéﬂwkhéiﬂf%%k §ﬁHP$§Hy is
into the two nenbrane carriers. is conveni ent that

t heasecond and 4 hidnthrantk badtﬁsrafwheréﬂi theeparet
whi | st being inpregnated into nmenbers which are
diagisdbedy ohs t bree ¥iiqustl vadomeb i bhee dreith ramparedaternired

respecti vel 0020 5 The detection nethod and_assay
OPQFﬁélﬁPegg e membrane carrier so as to form a first

capturing zone, and the second and third antibodies are
labeled with suitable labeling agents, and wherein the
second and third antibodies are each prepared at a
position remote from the capturing zone for being
chromatographically developed in the membrane carrier
toward the first capturing zone.

In the aforementioned assay device, the membrane
carrier preferably comprises at least a first membrane
carrier in which the first antibody is immcbilized and a
second membrane carrier in which the first antibody is
immobilized. It is convenient that the second antibody
is prepared on the first membrane carrier and the third
antibody is prepared on the second membrane carrier
because measurement can be carried out only by injecting
a test sample into the two membrane carriers. It is

convenient that the second and third antibodies are



i nvention can be carried out by the conbined use of a
comerci al ly avail abl e i mmunochr omat ogr aphi ¢ t est
strip or kit for differential measurenent of
influenza A and B, such as CAPILIA (registered
trademar k) FluA+B 10 (manufactured by Tauns
Laboratories, Inc.), wth & 1safndwi ch i Munoassay
devi ce using the aforenentioned first antibody and
second anti body. Accordingly, for such an enbodi nent,
i nPaeRdYerhNte 1 s bhiagoirhrexe@mt@a i@tOt nempeegepitich are
invention, there is 15 provided
nﬂh%‘&%‘i‘%ﬁ%ﬁ SGraphir et adidySHent FeRBFang: SREFIRF S
gj n of influenza A virus, which conprises
E%£§Q§tl |rst anti body that is reactive with al
|nﬁb@§@;a A virus subtypes, a second antibody that is
not reactive with a virulent strain of influenza A
5virus Zhebuetestieachettedianil akkayndf uenz pr&sentus
subtypes other than the virulent strain, and a
nehﬁ?%wél%rqanebe RASEEPH owéxsé@@n&oahw%dgﬁer of a
preV|ousI redet rn1ne 05|t|o

PR T avpiapBls' fufindEirRaB et Podd Al
zope,  anded hey ALt a0t i BRdys | ment! akekgei Yeidh & and B,

sui tabl e | abeling agent, and wherein the first
ankubedys iCRHIIEpAar edgat tér O tddemar@NoFeui+®m t he
first capturing zone for being chromatographically -
1016 (mdewédceipmdi iyt Beunenbaiere tearieiser Inowar dvitde & j r st
capturi zone. [0021] = Furthernore, for the sane

enBBUR R , TTHNESSAafe’cS Y3 i &H6t AEPE LR
t h%i Pgi?sanrglblo%\g/e ghdogec&tﬂg raenﬂﬁ)ody .

Accordingly, for such an embodiment, in accordance

with another aspect of the present invention, there is

15 provided an immuncochromatographic assay device for
detecting a virulent strain of influenza A virus, which
comprises at least a first antibody that is reactive with
all influenza A virus subtypes, a second antibody that is
not reactive with a virulent strain of influenza A virus

20 but is reactive with all influenza A virus subtypes other
than the virulent strain, and a membrane carrier, wherein
the second antibody is previously immecbilized in a
predetermined position of the membrane carrier so as to
form a first capturing zone, and the first antibedy is

25 labeled with a suitable labeling agent, and wherein the
first antibody is prepared at a position remote from the

first capturing zone for being chromatographically
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provi ded an i nmmunochr omat ogr aphi ¢ assay device for
detecting a virulent strain of influenza A virus,
which conprises at least a first antibody that is
reactive with all influenza A virus subtypes, a
second anti body that is 10 not reactive with a
virulent strain of influenzal® virus but is reactive
with all influenza A virus subtypes other than the
virulent strain, and a nmenbrane carrier, wherein the
f i dete lopeadoady the pemvians|carnnieobicbwaed fhe first
predeterm ned position of the nenbrane carrier so as
t 0“2V FE¥MZE Fi r st capturi ng zone, and the second
ang& y is l|abeled with a suitable | abeling agent,
an erein the second antibody is prepared at a

posi ti g rkgBPhErd F O K@ Khhet ARG LHdMY 2@NEckBkdance
bei ng chromat ographi cally devel oped in the nmenbrane

cawitlerartiorhetrdathect i s 8tthe? @reaphtr ingezioien, [t0R22] is
The aforenentioned first antibody and second anti body
uskEPiflachanpiassppch FvetIBRPhie aashy eV g ifleady

agai nst_.influenza.viruses,, and ar eneral ly. 25 .
T e “a L F BbO oS ST AnRhUFRGp, bt it dor wich

| NELHBNZA ViskUSes s« Each fc theabarerrt i anad Jiist witn
and ‘"second anti bodi es may be elther a polyclona

andl bodf 1@enzalX vara®nootGipels , aat bedyd antidssly that is
preferably a nonoclonal antibody fromthe vi ewpoi nt

of netpawidatgivey wips & heimaflemdnenraonedt f inSuearna Bodyrus
a known nonoclonal antibody against a, nucl eoprotein

of PitnfiudRegtiBeaAviih (&l difi fgeReral fyvbergsetptypes other

than the virulent strain, and a membrane carrier, wherein
the first antibody is previously immobilized in a
predetermined position of the membrane carrier so as to
form a first capturing zone, and the second antibedy is
labeled with a suitable labeling agent, and wherein the
second antibody is prepared at a position remote from the
first capturing zone for being chromatographically
developed in the membrane carrier toward the first
capturing zone.

[0022]

The aforementioconed first antibody and second
antibody used in the present invention are each an
antibody against influenza viruses, and are generally
obtained as antibodies against a nucleoprotein of
influenza viruses. Each ¢of the aforementioned first and

second antibodies may be either a polyclonal antibody or



The af orenenti oned second anti body has been obtai ned
whi | st vari ous nonocl onal anti bodi es agai nst

nucl eoprotei ns of influenza A virus are exam ned for
reactivity with various influenza A virus subtypes. 10
[0023] In the case of the first antibody, the

af orenenti oned pol ycl onal an@?bﬁdy can be obt ai ned,

for exanple, by cloning a DNA fragnent correspondi ng
to a zone containing amno acid residues constituting
ana Isorepiltaope Bnombad PNAE dife pre fenabdy ny O mnGe
acid sequence shown in SE all owi ng the

g%lD NO. 6,
c| BmetPFEhd T oo tBRpF £ ¥R HoSPeSAEACHSY Escheri chi a

coli in.a tngQ%SL%mgm%%%r i3 MBDNELy o BXE TAGkIRg and

puri fying expressed protein, 1munizing an ani nal

W 4 Bnd e RN ishic@80d) RES1LI Deiukd cupedtasn adf anifilgenza
according to an ordinary method, and then obtaining

5t he pohy<|cmalgeantabddyb4 nomd .t he anti serum of the
i muni zed animal. In the case of the second antibod¥,
the af gtenefRerenedt pNstisarend antipedy ke hsen obtained

obt ai ned, for exanple, by claning.a DNA 25 fragnent
cofPt %‘bnvﬁrr?émtsomng%ﬁ%n%]oﬁrg%lrﬁ g Enf RS AR d
resj SANStist Wl & n i t if el af i the
in??ggﬁg% virbg ggb?%ﬁﬁ”?@ﬁﬁzgﬁgﬁgﬁ %Eﬁ‘ggauence
eneedi figvrt 1l &ithheaanbie aef heaeguaneeralosumbtyp<SEQ | D
NO 6, allowing the cloned gene to express in a host
10 su¢hCas] Escherichia coli in a genetic engineering
manner, extracting and

. ) purifyin :thg expr essed
prot ei M0 itRfufPEF gt arfarf it S‘n%ll’f’ﬂ Yhe-'Burified
pr%%%&éﬁé%ifg%eu %%l?élggaf”gﬁé¥%%dy can be obtained, for

example, by cloning a DNA fragment corresponding to a
zone containing amino acid residues constituting an

15 epitope from a DNA sequence encoding the amino acid
sequence shown in SEQ ID NO: 6, allowing the cloned gene
to express in a host such as Escherichia coli in a
genetic engineering manner, extracting and purifying the
expressed protein, immunizing an animal with the purified

20 protein being used as an antigen according to an ordinary
method, and then obtaining the polyclonal antibody from
the antiserum of the immunized animal. In the case of
the second antibody, the aforementioned polyclonal
antibody can be obtained, for example, by cloning a DNA

25 fragment corresponding to a zone containing amino acid
residues constituting an epitope different from the

influenza virus subtype HS5N1 from a DNA sequence encoding
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according to an ordinary nethod, and then obtai ni ng
the polyclonal antibody fromthe anti serum of the
i muni zed animal. In both cases of the first and
second anti bodies, a 10 nonocl onal antibody can be
obt ai ned, for exanple, by inmunizing an animal such
as a nouse with the above ‘p&?ified protein being used
as an antigen, fusing the splenic cells of the
i muni zed animal with nmyeloma cells for cell fusion,
sekbhet #mne Fecidhgseabased gedws im SEQHAP HE: contal Inwigg
medj um and allomﬁn% themto grow, and then selecting.
S

t hERGr oWPSSt 95Ms THsPRBTERR Hbdy &9Bir PRFRAPS pf ot it By 2

an ye- I [ I The
oL ORI Aaienagy THHSAPSER Haplle, bEEract i Hpa
Seﬁ@ﬁﬂf?ﬂté RO elxprBbed ORELHaie) Wikdhud iV i figl £0tarsint=al n
of influenza A virus but is reactive with al

i nkitienziee Auniifries pubtypesbaieusihlanst Ae antigent
strain. Such a nonoclonal antibody, in particular,

r eBBEPTZEY &P Pi PEPérarhate e odser FBAN| PP Ining the
i nfluenza Vi ru ub es_.ot her .25 than_a_yvi rul ent.

st PR B hArraRe Ry ETOE it T Seararadr S B
the,vhiul ent strain of influenza virus, and

especially recogni zes the epitope of a nucl eoprotein
of 19 Imbltdnzasés vof ute Iftiriss anasséeesel dritdbosiieh, a
an epitope of influenza Avirus is nutated by a
subsnpclenan apftibhdy aai nee aditdisequefice oxammle, by
occurrence of a different sugar chain nodification in

t he™fit ez & ?P&@?% uBEFHA HENTOUS Sa Kyt tRe ARGt be
SpSSkIff@H'ﬁédﬁ%&ﬁgﬁé%SQ &Q%ély% an antigen, fusing the

splenic cells of the immunized animal with myeloma cells
-for cell fusion, selecting the thus fused cells in a HAT-
containing medium and allowing them to grow, and then
selecting the grown strains using the above purified
protein by an enzyme-labeled immuncassay or the like.
[0024]

The monoclenal antiboedy used as the aforementioned
second antibody is not reactive with a virulent strain of
influenza A virus but is reactive with all influenza A
virus subtypes other than the virulent strain. Such a
monoclonal antibody, in particular, recognizes an epitope
that is conserved in all influenza A virus subtypes other
than a virulent strain of influenza virus and is mutated
and lost in the virulent strain of influenza virus, and

especially recognizes the epitope of a nucleoprotein of
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af orenenti oned second anti body. Such a nonocl ona

anti body has not yet been known, and it is novel.

[ 0025] Accordingly, in accordance with anot her aspect

of 10 the present invention, there is provided a
nonocl onal anti body which is not reactive with a
virulent strain of influenza®A-virus but is reactive
with all influenza A virus subtypes other than the
virulent strain. In particular, the nonoclonal .
anthboaynis motimeact IvelsniadnsiBerhe Bt evptoEd gPoFore
the influenza A virus subtype HS5N1 but is,reactiveffthe
wi b thElwrrdedpretrerns ortgted fpl GefrRStAN YT TUS ©

subt ypes ot her than the subtype . J0Q2
pr@@gﬁ? i rﬁ?Qﬂ$PCFh8rtﬁ?r%g€ﬁﬁ$%%%§o%sgdg%ﬁfé%%hg%ugar

sandwi gh L ATEN0ASSAY 1 SUSHe aSh AN dIFRIRAGHEORBL OFs@ MBI,
assay may be any antibody, as long as it is reactive
W thg aRuantadgeit Wet Bpehi €bhca hey fracsignanedbbdytihs
reactive. The third anti body may be identical_ to.the
fi pEbranenbboyed sercomdy ahbibedant SHERY RPRYCIHET t he
first antibody. For 25 exa Ie][,1 whe .Ehesagg%g?n
poga&ibedy phag diotepittopEE Rt MAL ar®'Y eacttve Wit h t he
fir%b g ti body, an antibody identical to the first

antli 8 5 can be used as the third - 20 anti body.

Accor di gl ¥Ynait@ ¢t hihdaaps idadie RAY.hbanathe AMdsaey of
reactive wth all influenza A virus subtypes.

Furhkeprekbet t hivehtanti, boyrenys eraiitdesh aamapasEPhal
anti body or a polyclonal antibody, and is Ryefergblg a ¢
5 rossbborathaek Fodpt ZRACharei FHHth VIt ABRoEFBRHT

influenza A virus but is reactive with all influenza A
virus subtypes other than the virulent strain. In
particular, the monoclonal antibody is not reactive with
the nucleoprotein of the influenza A virus subtype H5N1
but is reactive with the nucleoproteins of all influenza
A virus subtypes other than the subtype H5N1.
[0026]

In the present invention, the third antibody used in
a sandwich immunoassay such as an immunochromatographic
assay may be any antibody, as long as it is reactive with
an antigen with which the first antibody is reactive.
The third antibody may be identical to the first antibody,

or may be an antibody other than the first antibody. For

25 example, when the antigen possesses plural epitopes that

are reactive with the first antibody, an antibody

identical to the first antibody can be used as the third
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anti body reactive with the nucleoprotein of influenza
virus fromthe viewoint of specificity. [0027] In
the present invention, the fourth anti body used 10 in
a sandwi ch i mmunoassay such as an

i mmunochr omat ogr aphi ¢ assay nmay be any anti body, as
long as it is reactive witream antigen with which the
second antibody is reactive. The fourth anti body may
be identical to the second antibody, or may be an
ardritibdyy15 Aotdredingdm, t hiee seitiont] aawtiboddymaFope an
exanpl e, when the antigen possessesd?lural e '%oBes

t PRt iRedyr gaREF Ve W Sl *BELBRFRE A i By, Sgh YPeS -

ant i body identjcal to.t.h e d i d
ag‘:tutr%g‘e éugﬁﬁ J%lrﬁjtrl%oadlyt.lb%g oiﬁ%?n}a?%%ﬁ%)éf %%??E%%?
and ey By Bepdly, &dddodyith 888y | Vandv i pilelferdBly a

i nfluenza A virus subtypes. O herwi se, the fourth
antdriedynaay aat siecdye, amdaphirbddylahby, is motocleasti ve
with a virulent strain of influenza A virus but is

r erdtiibpdywicechi ve i wifthudhga DACYEPREC Set \Afe d PELHER 22
than the virulent strain. Furthe the fourth

anti BEdy TREy the YR °F ﬁBﬁS%F%ﬁ%ﬁyantibody or a
;xﬁéq? nal antibody, and is preferably a nonocl ona
ant1 body, and particularly, a nonoclonal antibody
reactivg whéhptdentuaheeptobej nid Foudkh antlibedyaised
virus fromthe viewpoint of specificity. Wien the

f alur teh santwhodyinsuers ady Isodh reaglive with all
influenza A virus suptypes, it may be identical to i
tfﬁmmpqﬂgﬁrggaypgBa?QKﬁuﬂssay may bé any antibody, as

as it is reactive with an antigen with which the second

884
antibody is reactive. The fourth antibody may be
identical to the second antibody, or may be an antibody
other than the second antibody. For example, when the
antigen possesses plural epitopes that are reactive with
the second antibody, an antibody identical to the second
antibody can be used as the fourth antibody. Accordingly,
the fourth antibody may be an antibody reactive with all
influenza A virus subtypes. Otherwise, the fourth
antibody may also be an antibody that is not reactive
with a virulent strain of influenza A virus but is
reactive with all influenza A virus subtypes other than
the virulent strain. Further, the fourth antibody may be
either a monoclonal antibody or a polyclonal antiboedy,

and is preferably a monoclonal antibody, and particularly,

a monoclonal antibody reactive with the nucleoprotein of



Referring to influenza A virus subtypes, at present,
16 subtypes are known in terns of H (henmaggl utinin)
protein, and 9 subtypes are known in terns of N
(neur am ni dase) protein. Thus, theoretically, 144 (16
x 10 9) subtypes would be present. In general,

however, an antibody reacti¢é With the representatlve
exanples of subtypes HlL to H15 is understood to be an

"anti body reactive with all influenza A virus
subhypesnia d&nnsrdknglyheivﬁQWEqumegénﬁpspééi¢i¥¥ﬁi Hhen
“all influenza 15 A virus subtypes" nean. the

r ephesEeizil \atePedyl 68 of AR IFPakhdTA YhbR Ve

Hl.tg H15, and .concre mean the i
TabpglﬁeT%ﬁ Wﬁ¥uﬁh3u%?¥§% Yy pee ca??gﬁlé%?ﬁggw%h§

"akhﬁegféﬁ%gggayA vi rus subtypes other than the

virulent strain" nean the representative 20 exanpl es

sof (hbessubtypes HL to H15, and concretely nean the
strains shown in Table 2 later in the present
specifiRﬁﬁdnniquﬁenimﬁl@#ﬂ%ﬁrﬁﬂvéﬁpssﬁPth%e%we?t Present'

excl uded. The tern1 'virul ent str neans. a subt
AT AR R e B

rﬂgfﬁewﬁ’o%é% rSaelbys WL A0 nuclkeopLobei g of

nza’ Avirus is""not cross-reactive with the

nuqhsepmiﬁiabgg idtl-eenza Musyi kusoebriddlugnzia«C (16 x
virus. Sim|l arly, neither the first - 22 ant i body nor

10t he)seabnagpantwdddy bef prheept esémt geneeal i grewgwer, an
cross-reactive with the nucl eoprotein of influenza B

vi pasibpdy nfea@nize @ifbr Gie TORRRACI W HITeGaRTRPLRe Th

th%u E?ﬁSQtpr§§HI%F?E'8Hae£Q€%od to be an “antibody

reactive with all influenza A virus subtypes.”
Accordingly, in the present specification, “all influenza
15 A virus subtypes” mean the representative examples of
currently known subtypes Hl1 to H15, and concretely mean
the strains shown in Table 2 later in the present
specification. Likewise, “all influenza A virus subtypes
other than the virulent strain” mean the representative
20 examples of the subtypes H1 to H15, and concretely mean
the strains shown in Table 2 later in the present
specification, from which virulent strains are excluded.
The term “virulent strain” means a subtype HSN1 and
virulent strains of subtypes H5N2 and H7N1l. The antibody
25 reactive with the nucleoprotein of influenza A virus is
not cross-reactive with the nucleoprotein of influenza B

virus or influenza C virus. Similarly, neither the first
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expression "a positive response in a reaction wth an
anti body" neans that an antigen-anti body reaction is
performed between an antigen and the anti body, whereas
the expression "a negative response in a reaction with
an 10 anti body" neans that no_ anti gen-anti body
reaction is perforned bet Wweeh an antigen and the

anti body. Moreover, in the present specification, the
expression "not reactive with a virulent strain of .
i rfriidedy Acvi Fhis" seerek@mitigodnt PhothePiafdnfdegvgntion
case 15 where an antibody perforns no, )

amt GERSANEPBEEY YT ehctt S W PR LERPT LR G dPfiteggee B
one t roup consisting of influenza A
vPﬁﬂéﬁig%fgggiﬁgﬁﬁggﬁagﬁﬁﬁdlent strains of subtypes
HSNosend H7N1, and a case where an antibody only
slightly performs the antigen-anti body 20 reaction

whi | st Int ageifooms imo thet pgeseant $irodyf iceddbhnonthén a
certain state of use, for exanple, when the ant%body

| CARRRSBILONZ A Pos Bt HECARENESr L1 ef . TEFHECT O UHRD

I NV | ON,, 25 [0030], Accordi.ng to e _present . )
e Beanseti: A Yaivbaaent il Eiisnais

| Nfd UeN2R dALYE SN SUPIIIES S and2Bhe Sadd iR)dy3NWhBREY s
together with an antibody that is not reactive with a
Vithe edpretsabn 0d nefdtienz acApvhsdSib rdastrieacwwive an
with all influenza A virus subtypes other than the
vianfidedySt mapns ashat gecomd idanrpoeibody 1fastsobeédne
possi ble to detect an anti%en t hat. shows, ositive

a
r RFFREELn PEEFRER 13D R IER T AR f FRS 13y

Moreover, in the present specification, the
expression “not reactive with a virulent strain of
influenza A wvirus” concerning antibodies includes a case
where an antibody performs no antigen-antibody reaction
with any zone of at least one selected from the group
consisting of influenza A virus subtype HON1 and virulent
strains of subtypes H5N2 and H7N1l, and a case where an
antibody only slightly performs the antigen-antibody
reaction whilst it performs no antigen-antibody reaction
in a certain state of use, for example, when the antibody

is immobilized in a membrane carrier.

EFFECT OF THE INVENTIOCN
[0030]
According to the present invention, by use of an

antibody reactive with all influenza A virus subtypes as
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and shows a negative response in a reaction with the
second anti body according to an i mmunoassay. This
detection nethod can be used to selectively or 10
specifically detect a virulent strain of influenza
virus, and can be applied to a wi de range of

di agnoses of infectious di's€dsé&s caused by virul ent
strains of influenza viruses to humans, birds and the
i ke. [0031] 15 Moreover, by use of t he
|nauﬁmchtanﬂtdgmapmpgeabsayw1@mdﬂlﬁﬂﬁn@@ﬁWoﬁﬁ@Eg¥%phﬁb
assay device of the present invention, it be

POSSFBF&7¢ 0" Bidl Y iaHd SPApPHF Y™ dth é&fla OPRufohtzus but

t f fl h
o113l RSl Lol Laenea. S 300 200085 LpLseLL oB

W UAQHI t50e¢i al1 SRVIsRFBAL 9% §kéé&c§ﬁ|i ta@&ﬁﬂb&ﬂdﬁslt BEST
MODE FOR CARRYI'NG OUT THE | NVENTI ON [ 0032] An assay

devkeent hpds €l bacusedeto sarawtigyen tthet 8Bows a

i munochr omat ogr aphi c assay of the present invention
capobétiusi FySPINEGt iiced Badediom e dheufinpe %?tﬂabody
known | mmunochr onmgt ogr aphi c test strip. .Herei

sp@BFf PROYS 22 Negai S S ERBIRDI I i I Reagocribd ed 8 ih
fefs%(:gﬁsea}l#? 6&& a%fc%‘éﬂdqg tl)09§3ﬂmmd§o)as§a‘90d'm@

sing a S|ng I'mmunochr omat ographic test "5 strip As
a %@%Ebf:hﬁned@tmﬂcﬁ @ #a LBBUNES Warmitageaphbe t est

strip, mention may be made of, for exanple, a test
specifically detect a v1rulent strain of influenza virus,
and can be applied to a wide range of diagnoses of
infectious diseases caused by virulent strains of
influenza viruses to humans, birds and the like.
[0031]

Moreover, by use of the immunochromatographic assay
and immunochromatographic assay device of the present
invention, it becomes possible to simply and rapidly
detect a virulent strain of influenza virus and diagnose

infection with the virus in a hospital, a poultry farm,

etc., without special equipment or skilled techniques.

BEST MODE FOR CARRYING QUT THE INVENTION
(00321

An assay device that can be used to carry out the
immunochromatographic assay of the present invention can
be easily practiced based on the structure of a known

immunochromatographic test strip. Hereinafter, specific



strip 10 as shown in Figure 1. In Figure 1, the
nunmeral 1 indicates an adhesive sheet, 2 indicates an
i mpregnated 10 nmenber, 3 indicates a nenbrane carrier,
4 indicates a capturing zone, 5 indicates an
adsorbi ng nenber, and 6 indicates a sanpl e-receiving
menber. In the exanple as Shéfin~in the figure, the
menbrane carrier 3 consists of an el ongated
strip-shaped 15 nitrocel |l ul ose nmenbrane filter having
a fkerple? Dhanacdndild Pendgdcoibegt whth ThEChEMER dife the
carrier 3 is attached to the mddle of the adhesive
sh888"1"#aving the same width as above. The menbrane
carppgg; 3 has a first antibody which is imobilized
at a position 7.5 nm downstream from 20 the side of
t he1st atddagd meaiNtis Ohg CArQMRi1egiaRNh6ch deval At c test
nanely, fromthe end of the nmenbrane carrier on the

5] ebtrspde in Figure 1 (which is hereinafter referred
to as an "upstream side," and the opposite side, ,
nanel y,2% fe Sergefof ?*&@Rﬁﬁwﬂﬁa@&gﬂQBHP%CQERRQQﬂﬂﬁéﬁPlES

direction,.that is, the right side i Ei qu is
he%gféa.%%ﬁpWe éFﬁg g%ygg95M#§oﬁﬁgtEggngg%ﬁﬁj%,_a test

Thysrig 14 idStsHeRRt Whi PIgEede 4lani 61 doFded fOk numeral
capturing a - 25 conplex of a third anti body and a
Vi Lusnahtatgen ssuedhasivé hehartc] eopdnatiebne sf an ninprenpa ted
A virus. Mireover, a second antibody is imopbilized

10 at mampesi t3 dndigabefmt WOWPRATCARILGHY t AelRB-Trea e
upstream side of the 5 nenbrane carrier 3, and thus, ,a
seCORTEHIF A %oﬁ%gﬁiﬁte?59?(ﬁqﬁgﬁbﬁ89 e mrh ©

CompuezaOls fy &hp%@-@@&’é?&%yg reMileG may be identical
to the third antrbody n the
In the example as shown in the figure, the membrane

carrier 3 consists of an elongated strip-shaped

15 nitrocellulose membrane filter having a width of 5 mm and
a length of 36 mm. The membrane carrier 3 is attached to
the middle of the adhesive sheet 1 having the same width
as above. The membrane carrier 3 has a first antibody
which is immobilized at a position 7.5 mm downstream from

20  the side of the starting peoint of chromatographic
development, namely, from the end of the membrane carrier
on the left side in Figure 1 (which is hereinafter
referred to as an “upstream side,” and the opposite side,
namely, the side of the chromatographic development

25 direction, that is, the right side in Figure 1 is
hereinafter referred to as a “downstream side”). Thus, a

first capturing zone 4la is formed for capturing a



device of Figure 1, as described later) and a virus
antigen such as the nucl eoprotein of influenza A virus
10 other than a virulent strain. Furthernore, a

so-called control line 42 is provided at a position
15.0 mm downstreamfromthe _end on the upstream side
of the nenmbrane carrier 3.7 TRi§ control line 42 is

provided to confirmthat the reaction has been
carried out regardless 15 of the presence or absence
of campaesl yf e thirgenetabody sueth a Wdener PTLERR IEE AT
be forned. by innnbiliang a su?ftance thﬁérignﬁgp%ble
of thANORGH G e BfndMAguesPRd 1Ty o The vhird
and/or  Loyrtfy, !i%oqgﬁégiif%&@ét fPrdshe 18Rk ¥ ©)mrk N

t hé 'menbr ane carrier or 20 exanpl'e, when nouse

anlibhadi esar €rdise@theasniihent bhé¢ dupAn@daar shaarbh the

anti bodi es, an anti body agai nst the nouse antibodies
5cameherasedcarsr tdre Substahbes, [D08%jond wapherieyi seof4lb

Figure 1, a nitrocellul ose nenbrane _25 filter isqgigg

as 1ehéoreadr fvle GRTUTéng3a remRl LRy feypEhofit?
110) i er, b d_h i . I i i
ggﬁgagg Cﬁ?%b%%éé%%%ﬁf%lu%g hgr fkdzgitlgpg¥a§n6ﬁﬁe|s

cal 'y déevelop an analyte 2
con

@L@@dokanb&fE“i,Ségph@séggbéﬂnﬁgﬂéﬂ}z%n&naaﬁlfﬁ@dy
that forms the capturing zone 4. Thus, other types of

celdniligee seabranane mylapopeobe anest igifisenthblrvirus

menbranes, or the |like can also be used. 5 In the
10devitberoth&ngureimulead shaeatnr stFughhesBaye, 2 so-called

nonocl onal _anti body reactive with the nuclﬁgpgoteins

of CoRtEoLntitRnYa 18 AHOYS bRy prPI% 1°8f erabl ¥ used.

downstream from the end on the upstream side of the
membrane carrier 3. This control line 42 is provided to
confirm that the reaction has been carried out regardless
15 of the presence or absence of an analyte. In general,
such a control line 42 can be formed by immobilizing a
substance that is capable of immunclogically binding
specifically to the third and/or fourth antibodies
(except for the analyte) in the membrane carrier 3. For
20 example, when mouse antibodies are used as the third
and/or fourth antibodies, an antibody against the mouse
antibodies can be used as the substance.
[0034]
In the device of Figure 1, a nitrocellulose membrane
25 filter is used as the membrane carrier 3. However, any
type of membrane carrier can be used herein, as long as

it is able to chromatographically develop an analyte
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t he second anti body, a nonocl onal antibody reactive
wWith the nucleoproteins of all influenza A virus
subtypes 10 other than a virulent strain is preferably
used. [0035] In the present invention, the third
antibody is an antibody reactive with an antigen wth
which the first antibody is%%active, and is
preferably an anti body 15 reactive with the

nucl eoproteins of all influenza A virus subtypes. In
magpntasesd an aresfodypmpdentnd almmadpitliee fprgptibody

anti body can be used as the third antlbod

ad&P?Fo%"n‘t"T} ffeolﬂatpﬁuéﬁf’ﬂbﬁ‘a’&eu% an Hﬁtu%é&'iﬁ re®es v&
aond 0 20

reac ulgs%zxrge%rﬁr\gnegf FK %Lkaleaﬁet% b ?I)%I gsg%b %r ein

l nﬁbﬁlﬁ@aﬁe@%'t@@'hﬁet bQ@dé/lé&%‘é s@qwi th the
nucleoprotelns of all influenza A virus subtypes and a

nonocl| aivalthentdelrddy oéariquma\m,thsthhenﬂrtﬁmuxnnnhqmy a
of all_influenza A virus subtypes other than a
V|ﬂ@P@ﬁ%OQE#sﬁ%@%h@dYTﬁaﬁcFév?dﬂ§Hyth@h@uﬁéﬂPPHOtelns of

ant i bod s an _ant.i bod ma, i.dent i cal t

r PAE ek Bt A VPRl Tty e BetRERhLy helt Sy B
F'Qﬂéesécoﬁﬁ;édgiﬂb%&rda mgﬁocfﬁﬁéf‘%HU&%oéthQQQtfvé with
whi may be 1dentical to or different ffom each

Othﬁé naflé oS nishar are 1eenidis awvtBual subtypes

i nfluenza A virus subtypes are used. In nany cases,
asothert thign and fudenthsantibodi exefarabhpgchiondl 5
antlbod identical to the first antibody can be used.

[0 § %he third and fourth anti bodi es nay be m xed

with a In the present invention, the third antibody is an

antibody reactive with an antigen with which the first
antibody is reactive, and is preferably an antibody
reactive with the nucleoproteins of all influenza A virus
subtypes. In many cases, an antibody identical to the
first antibody can be used as the third antibody. In
addition, the fourth antibody is an antibody reactive
with an antigen with which the second antibody is
reactive, Examples of the fourth antibody used herein
include a monoclonal antibody reactive with the
nucleoproteins of all influenza A virus subtypes and a
monoclonal antibody reactive with the nucleoproteins of
all influenza A virus subtypes other than a virulent
strain. That is to say, the fourth antibody is an
antibeody that may be identical to the first, second or

third antibody. In the device of Figure 1, as the third



test sanple and a devel opi ng solvent to prepare a

m xed solution in a suitable vessel that is separate
fromthe 10 i mmunochromat ographic test strip 10.
Thereafter, the mxed solution may be injected into
the sanpl e-receiving nenber 6 of the

i mmunochr omat ogr aphi ¢ t est ét%ﬁgi 10 shown in the
figure, so that it is chronmatographically devel oped in
the nenbrane carrier 3. However, the third 15 and

f o@nch fanritbhodiesowliesprbfichabhy hatiaprdticd lwkehot he

i mynachr omat ogr aphi.c test strip 10, so._that when a .
i S LEEBRhL T BT FASRarsaEy AYKIRFLES ELP T aRpl ESRrLH'S
a | gpi N vent A s..inLe ' h

saqng?égl- rgg%e??/f%eneérqrde#ogfﬁkg% %Egg%é%%%%ogﬁsgg'ca%n be ¥
m xedeW, t Bst fige NAnGad 220 $6huthOodh@iKbdies, a monoclonal
chr omat ogr aphi cal |y devel oped in the nmenbrane carrier

53. abénbedyi hdérnel adviteoe tod Figsit earltibddye chhi bd aped .
fourth antibodi es have previously been |abeled with a
suilP4BFé | abel i ng agent, and then are inpregnated

with a mber. 2 whi.ch i s_communi cated with 25 . the e
of tho URCTEAA SHiocar R NTare Bary Partgied ith s
wWheeghy shitgse &M 'ab%'v%%?%?tééw&uo%rot pQEFBPQ a mixed
i mmunochr omat ogr aphic test strip 10. It i's to be noted
- 281luthah imes thiindbaediesséDutiidr ant isepdiraset hadtm atte:
ina labeled state are often referred to as | abel ed
10antimhodpebronatadrepprics ast specid ildht | Shereaftdre the
exanpl e as_shown in the,fL%urga astrip 5 sh? ed gl ass
fi BereloRbVetPt &5 EendPifgted st des SAP- R~ 1819
s W5ed, ag &Pﬂﬁgﬁﬂkggﬂékﬁg H§%$§§%§§%: Q%%eétﬁiéf%h shown
i npregnat ed” nenber I's not TI ereto, bu
in the figure, so that it is chromatographically
developed in the membrane carrier 3. However, the third
15 and fourth antibodies are preferably integrated with the
immunochromatographic test strip 10, so that when a mixed
solution prepared by mixing a test sample with a
developing solvent is injected into the sample-receiving
member 6, these antibodies can be mixed with the mixed
20 solution and chromatographically developed in the
membrane carrier 3. Hence, in the device of Figure 1,
the third and fourth antibodies have previously been
labeled with a suitable labeling agent, and then are
impregnated with a member 2 which is communicated with
25 the end of the upstream side of the membrane carrier 3,

whereby these antibodies constitute part of the

immuncchromatographic test strip 10. It is to be noted



i ncludes, for exanple, cellulose fabrics (a filter, a
nitrocel | ul ose nenbrane, etc.), porous plastic fabrics
10 such as of pol yethyl ene and pol ypropyl ene, and
others. [0037] As a | abeling agent that |abels the
third and fourth antibodies, any substance can be
used, as long as it is usabl?® Rerein. Exanples of
such a | abeling agent include 15 a col or | abeling
agent, an enzyne | abeling agent, and a radiation

| atsbkbitnghagemtrd Gnd/lves§ountibodmribcalielsi thatgent is a
preferably used because observation of a color chang

i nleReledpttrihre otéen weEnr Fekdd é‘;ﬁe%%‘ﬁéﬁ?e@n‘?’akb‘?c&es
and S'HE'gresrﬂ?t%ec&%ﬁEaQ% ﬁlExanples of such a col or
a

Iabellng ic colloidal particles

such asra tg{%l, dcabhei 83! shdad ticlh@ecardgard) ad i mp-

colloidal particle, synthetic Ilatex particles such as
5polsyapydeqeas at Evedy ednwotrbnr 8gb 2 draviingeapesfnentf 5 mm

and |l atex particles such as natural rubber latex. O

t hesép met & lugedels| @haalimlpmqria:tlet@ls mn@gr éucHiOaG?V&r:

|| dal t ti bl
I e BRI BRr S22 e o het ot S sey tBBrELEE I g
a §H§@ﬁa§§]0nf&! A el ege@fﬁicb@éjyfalﬂltl%saé FeIPer, a

such "‘as the aforementioned glass fiber nonwoven
f abikeocantulden idpirage t etd 0038 orocds phawnitnfibgite

1, the i munochr omat ogr aphi c test
10 such as of polyethylene and polypropylene, and others.
[0037]

As a labeling agent that labels the third and fourth
antibodies, any substance can be used, as long as it is
usable herein. Examples of such a labeling agent include

15 a color labeling agent, an enzyme labeling agent, and a
radiation labeling agent.

Of these, a color labeling agent is preferably used
because observation of a color change in the capturing
zone 4 with naked eyes enables rapid and simple

2} determination.

Examples of such a color labeling agent include
metallic colleoidal particles such as a gold colleidal
particle and a platinum colloidal particle, synthetic
latex particles such as polystyrene latex dyed with red

25 or blue pigment, and latex particles such as natural

rubber latex. Of these, metallic colleoidal particles



strip 10 can be produced by affixing the nenbrane
carrier 10 3 to the mddle of the adhesive sheet 1,
| ayi ng the downstream side end of the inpregnated
menber 2 on the wupstream side end of the nenbrane
carrier 3 so as to comunicate them and affixing the
upstream si de zone of the-i @ﬁrégnated menber 2 to the
adhesi ve sheet 1. 15 Moreover, in the device of Figure
1, the downstream side zone of the sanpl e-receiving
mesbeh 8sis pblhteshldwidehepappield aue dhrtheularly
inpre%nated menber 2, and at the sane tine, the
up®rréshPRide zone of the sanple-receiving nenber 6
is affixed to the esLyVy 1, F r 20
t he ups fggﬁ%gﬁggaﬁgﬁeﬁ% ﬁ#ﬁgfg%gbpgiﬁggﬁgé er IS
pl aged 80nE e MPRRMSidee o8f at Depsn i aadisi §etZomne
of the nenbrane carrier 3, and at the sane tine, the
sdowesbeeasush des z0nre adbrehenabsordigig sseifiberbnpgwoven
affixed to the adhesive sheet 1. Thus, the
i mhakodhr opld ogheipflny P9 €8st strip 10 is constructed.
[OO%%% - 30 As the sanple-receiving nmenber 6, nmay be
usédd! Bér exanpl e, sheets or filnms of porous

synthetig Lesins S¥Ghur8S1 POLRuS RRinbehi¥hensgAlkhic test

por ous pol ypropyl ene; and cel |l ul ose papers or woven

Or sRQAWOYENcAAbEd GSrostielaabyaatbidild aheandnarenétcamrrier

fabric. The absorbing nenber 5 may be made of any
LO0mat3erticalthe amididly ofs tine hghabiee toheph dkl Yaabser bhand

retain a |liquid. Exanples of such a terial include
cottowRstrapri e5de 1994 &fs than &Imﬁﬁ?%ﬁstegﬁm&rn n%v%he
faQ&E %eam,side end of the membrane carrier 3 s0 as to

communicate them, and affixing the upstream side zone of

the impregnated member 2 to the adhesive sheet 1.
15 Moreover, in the device of Figure 1, the downstream
side zone of the sample-receiving member 6 is placed on

the upper face of the impregnated member 2, and at the

same time, the upstream side zone of the sample-receiving

member 6 is affixed to the adhesive sheet 1. Furthermore,

20 the upstream side zone of the absorbing member 5 is
placed on the upper face of the downstream side zone of

the membrane carrier 3, and at the same time, the

downstream side zone of the absorbing member 5 is affixed

to the adhesive sheet 1. Thus, the immunochromatographic

25 test strip 10 is constructed.

{00392]
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10 made from pol yet hyl ene, pol ypropyl ene, etc. In
particular, a filter is optimal. [0040] The

i mmunochr omat ogr aphi ¢ test strip 10 as shown in

Figure 1 may be directly used as a dipstick

measur enent 15 devi ce. Altergﬁtively, t he

i mmunochr omat ogr aphi ¢ t est rip 10 may be supplied
as a dipstick neasurenent device that is backed or
sandw ched with an appropriate plastic sheet(s).

Pref er &t Jhet RamphAuFrehrtingt SGFaphi &/ t8aY bes fsieg - 1 for

h Fi 1 ded t
32V§%§gg%4n I ;gg F%zmg Iéﬁ}u%ssxnﬁgege?téﬁFgﬁpsuch
Pl Qétb&r&ﬁélﬂaﬂ%wgn@ 468 p SRR 8ch0besbl Whe 7 Qi

and a determ ni'ng zone opened above the sanpl e-

I ecel Vh s i EpRIr s6 candotréie €apidifiioR@nz@aBrilcs such as a
respectively. As stated above, in the present

i nfehtéorend ke coltitrd &adr25. f ourth anti bodi es may be

m xed with a test sanple and a develqglqg sol vent i.n
a suit abi%e 2Paszing e X Fgth PhRemad any material

| ”%”P&!{‘ie%ai grgpgbiet&?t LR, :«Ia%s%?}aa% e %aa;} UGE a

i on Sand t e m-xe

thedquid eekedpl 8t 0o f ha ARPharkecel wmme&o@t@ﬁ the
i mmunochr omat ogr aphic test strip 10 so that it may be

chfelmt ogr aphitealsl, y adévedboped dlastthe nemboesre Trmiicer
3. 5 Thus, when the i munochromat ographic test strip
10mpge ﬁﬁﬁ%éﬁﬂﬂﬁtQYéagﬁngEOkXRFQHYlﬁﬂeanﬁtFouﬁ¥h

ant i bodi es my o absorbed i nto the inpregnated
meRber 1 Eﬁﬁdatﬁﬁitﬁﬁ 15 PSS ed inside the

af op £4® ti oned casing. O herwise, the third and
fourth anti bodies may be contained in a
The immunochromatographic test strip 10 as shown in

Figure 1 may be directly used as a dipstick measurement
device. Alternatively, the immunochromatographic test
strip 10 may be supplied as a dipstick measurement device
that is backed or sandwiched with an appropriate plastic
sheet (s). Preferably, the immunochromatographic test
strip 10 as shown in Figure 1 is provided as a
measurement device which houses the test strip in a
suitable plastic casing having a test sample-injecting
zone and a determining zone opened above the sample-
receiving member 6 and the capturing zone 4, respectively.
As stated above, in the present invention, the third and
fourth antibodies may be mixed with a test sample and a
developing solvent in a suitable vessel separate from the

immunochromatographic test strip 10 so as to produce a



10 suitable vessel separate fromthe aforenentioned
casing, and thus they may be stored outside the

af orenenti oned casing. [0041] Thus, a test sanple
consi sting of a biological 15 sanple or the like of a
patient suspected of infection wth a virulent strain
such as influenza A virus subtlype H5NL is mixed with
a suitable devel opi ng solvent, as necessary, so as to
obtain a m xed solution that can be devel oped
chmametiographieal land Ther sakedrsoliteian xed 26 Sbéwtion
is injected into the sanple-receiving nenber 6 of the
i MHIASERED bk oYy r BhicePder reFRipind S Korh Fhe

Figure 1, .so that it .passes throu t he .
oG Sen 2t 8 rdn RASER LEEOHOM 8 thar it paybey

antdnbeply £ 84 r A e cd MY eQRRE 8 FBP e he med® rhfel BhBrier 3.
instance, if a virul'ent strain of influenza A virus
5exiTéiis, | Rhéhetlad adner@ichebrdt oy xgsh isoltatsitosrrap 10 is
conpl ex of the virus antigen of the virulent virus
st hguged B0 aggrpinte [thbetbbérdmidodBnsbtdh poEhpadass gray
result of an. antigen-anti body reaction. .This conmpl ex
| < BiedBPBRREY EHrdhitodFapRPRAFTS MTHHe 2roRBRanels By

Cankl %Eﬁ§ed aﬂ‘i’T e ne %%BQSﬁeﬁ@f%r?@aotéérsi ihg .2 %\ﬁle_ﬁrsvi e,

Thus, the conplex is 5 captured by the first antibody

| BRI khzed dmd thefdy Shtibagises iny Neohtainsdain a

result of an antigen-antibody reaction to give a
10positituble esedde]l Hapevretes €hemcomplaboremsenndbnedptariod

by the second anti body i mobilized in the second

capfdr FRYs ZBhRY Sy ©§ §ioEed pegtds Sheesdprempptioned

casing.
[0041]
Thus, a test sample consisting of a biological

15 sample or the like of a patient suspected of infection
with a virulent strain such as influenza A virus subtype
H5N1 is mixed with a suitable developing solvent, as
necessary, so as to obtain a mixed solution that can be
developed chromatographically. Thereafter, the mixed

20 solution is injected into the sample-receiving member 6
of the immunochromatographic test strip 10 as shown in
Figure 1, so that it passes through the sample-receiving
member 6 and is mixed with a labeled antibody at the
impregnated member 2.

25 In this instance, 1if a virulent strain of influenza
A virus exists in the aforementioned mixed solution, a

complex of the virus antigen of the virulent virus strain



10 contrast, if influenza A viruses other than the
virulent strain exist in the m xed solution, a
positive result is obtained in both the first
capturing zone 4la and the second capturing zone 41b.
Accordingly, by piecing together the results of the
first and second capturing 15%0nes, the infection
with a virulent strain and the infection with

i nfluenza A virus other than the virulent strain can
be adidf £be ehdbaldd/ adetibonynéd. £¢O0BAP s lof resgbtopf an

| abel i ng agent such as a gold colloidal 20 particle
i s 2h§éECASARA 1hAsH infgThdeRt, ThHet ReFPLRE tesiAteljoped
positive, or negative can_bhe i di at el

it det e niqg
h
PoLblonR B aRPRtnS, d30cRe AR Baked8os T BE enen

| abekibngs agehtic Al dNeqf hbat and Becondneapityidig izones
41a and 41b. 25 1n thé device of Figure 1, since the
5seecapdureaphyrilg Zare 4ibibsdy oinaicd ldewdstneaie ofirst
the first capturing zone 4la, the detection
sergPtiving #ing Hda ag3a zegehd @aptrudingdgeananigipedy

tends to decrease. Thus, it is referabl e that the
senSPEFVPE y D Cntr HPPEHLVE o?es‘g%&npf‘@‘,“e%‘i/r usiiy AP Lex

antisbpdy LONBAldd 484 chll LDEoRE S o FAPLMRLE 2208 fH Rne

i n an anou arge an that o nt1 body
| mEebbhi zeght ur tRe HoheSh1Baps Ui NY ZoRGatlae réHOU3] In

The test sanple is not particularly limted, but
10i ncbhutlesstf of £ exefiipleezaaAchdacsd s Swdler dhtnathearirulent
swab, feces, a nasal aspirate fluid, a nasal swab, a,
t he6&gin exist in the mixed solution, a positive result is
obtained in both the first capturing zone 4la and the
second capturing zone 41b. Accordingly, by piecing
together the results of the first and second capturing
15 zones, the infection with a virulent strain and the
infection with influenza A virus other than the virulent
strain can be differentially determined.
[0042]
If a coler labeling agent such as a gold colloidal
20 particle is used as a labeling agent, whether the result
is positive or negative c¢an be immediately determined
based on coloring caused by accumulation of the color
labeling agent at the first and second capturing zones
4la and 41b.
25 In the device of Figure 1, since the second

capturing zone 41b is located downstream of the first

capturing zone 4la, the detection sensitivity of the
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10 swab, bl ood (which may be whol e bl ood, serum or

bl ood plasma), saliva, urine, and an organ enul sion.
The test sanple may be diluted with a suitable

di l uent such as a devel oping solvent before it is
injected into the nenbrane carrier. 15 When whol e

blood is used as a test sampBé,~it is preferred that

a hemat ocyte-capturing nenbrane nenber is disposed in
the af orenmenti oned sanpl e-receiving nmenber if a color

| abetomy @gentrisgchons 4llgdiehdsolticoddakepaet i dhas,i st is
particularly used as a |l abeling agent for_a | abel ed 20

anPFBERRALISLCRaE RBRaEBRYEIEdpt bFi RGP RERDI2the Tinber

is r ef er abl l.Lam nat ed_bet ween t he.af or,enent.i o
o BT he B AR PR 3 " £ on

reeg,%y&pﬂlmg 418hi s dnhidkids deyekepsRad @fat of an
erythrocyt'es in the nmenbrane carrier and thus

f ashtib@adesirdbotinézeanin rired | frsaf capeunith@tiore dfla.
color | abeling agents in the capturing zone of the
mefbPahk carrier. As such a hematocyte-capturing
menbrane nenber, a carboxynethyl .- 34 _cellulose

Tonbr arBe CoRLeRENRE Y F0H P9t AFOT O edHatge Put

fi (txad i f Y 1TQYR b
K.%ﬁ?i%ﬁ%%’oﬁ&%kg gﬂgggbg¥?ﬁf%§gﬁp§%gglgga?ﬁé Iéifron1'
What g8, Japanaf Kspiei€e f£afidle aUus8dalSsFOAA Hhdbat
Enbodi nent usi ng two i mmunochr omat ogr aphi ¢ test

st swals, TeakeVivbecbf m&y gor evidlies bdpod, serum, or blood

I mmunochr omat ogr aphi ¢ assay devi ce which conprises
tmBl??Wﬁhnxﬁﬂ%iﬁéto@Fé%%ican an organ emulsion. The test

sample may be diluted with a suitable diluent such as a
developing solvent before it is injected into the
membrane carrier.

When whole blood is used as a test sample, it is
preferred that a hematocyte-capturing membrane member is
disposed in the aforementioned sample-receiving member if
a color labeling agent such as a gold colloidal particle
is particularly used as a labeling agent for a labeled
antibody. Such a hematocyte-capturing membrane member is
preferably laminated between the aforementioned
impregnated member and the aforementioned sample-
receiving member. This inhibits development of
erythrocytes in the membrane carrier and thus facilitates
the confirmation of accumulation of color labeling agents
in the capturing zone of the membrane carrier. As such a

hematocyte-capturing membrane member, a carboxymethyl



10 test strips 10 and 20. Each of the

i mmunochr omat ogr aphic test strips 10 and 20 has the
same structure as that of the inmunochromatographic
test strip 10 shown in Figure 1, except for the
structures of a capturing zone 4 and | abel ed

anti bodi es. The inmunochromaégraphic test strip 15 10
shown in Figure 2 is the sanme as Figure 1 in that a
first antibody is inmmobilized at a position 7.5 nmm

f r a1 1t heseencirbiranheispstedamSpiedef bfabl yrerdsr 3198
carrier 3, so that a first capturin& zone_4la

f optelienge dapittereCl (BBRYT BT &VPRTrALantTHOSH anEec

an_anal yte. However, the 20 j hr g i.G.qte

stIPH° 1 Jgﬁoﬁw ﬁﬁnFﬁﬁﬁr%n%Fi%gm%ﬁg%grgggégr%nw fgﬁfk%%om

!nwﬁgé+a@nj | Rogty , againstan idyf hieaza B virus is

i mobi 1 zed at a position 10.5 nm fromthe end on the
supsboeam si de of the nenbrane carrier 3, so that a

capturing zone 41b for detecting influenza B 25 virus

i s (Rbr rsbodimeatdie Lon, tYabareaoshe PBaEPELRPYGhESEd

of a |abeled third anti body and a | abel ed anti -

i nPFG&RA%Za B virus anti body are absorbed into the - 35

| npr egngl.ed gber e 2: 0 LD, 1ITUR0G A ORBLOS AN RS

strip 10. rein, as the third antibody, an anti’body

i dgnth¢aked Qod Railchr sbmapt s v amudd@oUR elmb Bodmphic
cases.  As the anti-influenza B virus antibody, a .
10 knawatast i hogyl 6 anldaOhassdsdewiusbd fopurgchromatographic

i mmunochr omat ogr aphi ¢ assay device can be used. The

i mraRbchk bhee Jgt @K €0t B3E 19 | PIB0 SSRIRAUFR i Hifte &
P RSP Ao BT P PRI o g 1
iSexcept for the structures of a capturing zone 4 and
labeled antibodies. The immunochromatographic test strip
15 10 shown in Figure 2 is the same as Figure 1 in that a
first antibody is immobilized at a position 7.5 mm from
the end on the upstream side of a membrane carrier 3, so
that a first capturing zone 4la is formed to capture a
complex of a third antibody and an analyte. However, the
20 immunochromatographic test strip 10 shown in Figure 2 is
different from Figure 1 in that an antibody against
influenza B virus is immobilized at a position 10.5 mm
from the end on the upstream side of the membrane carrier
3, so that a capturing zone 41lb for detecting influenza B
25 wvirus is formed. In addition, labeled antibcdies
composed of a labeled third antibedy and a labeled anti-

influenza B virus antibody are absorbed into the
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10 immobilized at a position 9.0 mmfromthe end on
the upstream side of a nenbrane carrier 3, so that a
second capturing zone 41c is formed to capture a
conplex of a fourth antibody and an analyte. In
addition, a | abel ed antibodg conposed of a | abel ed
fourth antibody is 15 absorbé#d Tnto an i npregnated
menber 2 of the i mmunochromatographic test strip 20.
Fbrein, as the fourth antibody, an antibody identica
t oiryue: wedend membé & bddyf | sheusetunkoheymat campritd bedy
identical to the first antibody may al so be used as

t het¥durkth alerdbuy.as Xoe[ gbasy %@sbodavrrt én anfikedy
So'é‘tﬂrg%a gf%fgg'tg' ng, a tgéé 1bo%r§p'c%fq'eée09§é" ”ergl g%l eh%ses

sane SCfI ove rrrn

thes MpeedintQluhe@heh a | 81 LGLRA anltE]_EQd? a Jinown antibody
sanpl e-recei ving nenber 6 of each of he

|mmunoah&omﬁhagﬁaehlﬁofegi:&hmmp&hiemaﬂ@bﬁﬁbhﬂmowmsb@
Figure 2, so that it passes through the
satp¥ieca a@@i wenysed36 nenber 6, and is nixed with a

| abel ed anti body at the regnat ed nenb In this
e A e e T R

ex#§ &%é 5 H@ed§E9£§Q§ptff%%FQh%'&ﬁﬁuﬁgéﬂf ﬁHEod}a 1c test

conpl ex of "the virus antigen of e V|ru ent st

angr tihe tohishdwant hbpdyuis If anMedadsaas&esid tarﬂﬁb@ay is
antigen- anti body reaction in the

| mumgericrest egr appositest SO mp £10m e serebrmpl €kei s

devel oped chromatographically in the_ nenbrane carrier
3, URfidrafe§ ifeathed THEOLH|St FATEGSFoRe 0 thRF Phggcond
t he coqplex i s cggtured b ecih%oflrs antlb d

capturing zohe 18 fo capture lex of a
fourth antibody and an analyte. In addition, a labeled
antibody composed of a labeled fourth antibody is
absorbed into an impregnated member 2 of the
immunochromatographic test strip 20. Herein, as the
fourth antibody, an antibody identical to the second
antibody is used. However, an antibody identical to the
first antibody may also be used as the fourth antibody.
f0045]

Thus, after a mixed solution containing a test
sample is obtained by the same method as described above
referring to Figure 1, the mixed solution is injected
into a sample-receiving member € of each of the
immunochromatographic test strips»lO and 20 shown in

Figure 2, so that it passes through the sample-receiving
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i mmobilized in the first capturing zone 4la as a
result of an antigen-antibody reaction to give a
positive result. However, the conplex is not captured
by the anti- influenza B virus anti body i mobilized in
the capturing 15 zone 41b to glve a negative result.
In the |nnunochronatograph|% test strip 20, a conpl ex
of the wvirus antigen of the virulent strain and the
fourth antibody is not formed, and thus each of the
amengenr ndandhes amipidsbdyi ths ai halepbedieantiypodevelFopes
20 chronatographlcally in the nenbrane carrier 3, and
r eFEHES ERE é&pturlng zone 41c. However, they

are nof £apt UJr?sdta% gssc‘svm e%g%émggq&f@&za

therein to givé a nedative resu

CONtyiasls, ekfsBl iﬁ‘fﬁﬂ@%rém\éhﬁﬂ§n@& heixddhar1tReon, a
virulent strain exists in the ni xed solution, a

camppdex of the wirws aantiggenoéndhé hel tliemd ammabudqnd
is formed in - 37 the i mmunochromat ographic test
stitiep tha rdsantikedy tioffogmedant| @eﬁe § pddyry 8RELPRAT

Thi s . | d d h hi cal.l t
R S et ot gk i S A Rt
Thep, FH?SC &% '1% ée‘a@@&ﬂ:’é&dcl-@’on‘fa@%gfrbbﬁicgﬂi' bad\ he

i Mmobi [Tzed in the first capturing zone 4la as a
r egsdildra0k afrapti gen-and ithedy rehenes | e tap@iténg zone 4.
positive result. However, the conplex is not captured
byThuse &hei complereniza @privrgd bwt twdii ratmapsiibeded in
t he capturlng zone 41b to give a negative 10 result

| P 1 mﬁoaﬂr%t%gqs&pﬁﬁetngs e, Y a5 a result

of an antigen-antibody reaction to give a p051tive result.
However, the complex is not captured by the anti-
influenza B virus antibody immobilized in the capturing
zone 41b to give a negative result. In the
immunochromatographic test strip 20, a complex of the
virus antigen of the virulent strain and the fourth
antibody is not formed, and thus each of the antigen and
the antibody is independently developed
chromatographically in the membrane carrier 3, and
reaches the second capturing zone 4lc. However, they are
not captured by the second antibody immobilized therein
to give a negative result.
[0046]

In contrast, if an influenza A virus other than the
virulent strain exists in the mixed solution, a complex

of the virus antigen and the third antibody is formed in




conpl ex of the virus antigen and the fourth anti body
is fornmed. The conplex is devel oped

chromat ographically in the nmenbrane carrier 3, and
reaches the second capturing zone 41c. Then, the
conplex is captured by the second 15 anti body

i mobi | i zed therein as a result of an anti gen-

anti body reaction to give a positive result. [0047]
Moreover, if an influenza B virus exists in the m xed
soltbtei dnuacconphabewfaphie tieptssantsd géh agng &Aspdt of an
anti-influenza B virus antibody. is forned,in_ th g

i mﬁﬁﬁé@ﬁ%ﬁﬁ?b@?‘%ﬁbrﬁe@cﬁé@'st?%ﬁ R F ?'Esﬁ?‘fgjo?pean
ant i gen-anti body r t.i_on, Thi I .S, deve ed
e SERaEPRERRELFT {7 i e nief ERP Senisaigreant

r egelesckNene apAp U Mith? OB et 4 . ThERen 1 RBeCOBRbBXx | £5 25
captured by the anti-influenza B virus anti body

51 nMmakithirzedbiy nthdef et wnitdhodpnenddini Hszeal Hesghe dfrst
an antigen-antibody reaction to give a positive,

r eS@RtUringgzoRpulerds eha&esshpl ek 3% HYtldeapenFihesy
the first antibody inmmbi.lized ip the fi c ur |
oS3 Po EOGTVEE 2 TRGACTVE FESBY: TiaERaL, Ol Ydrblex
| munqehr aaBLagLARNY Gy ok 1SthkPu2sa B SATRIsexpeloblp
virus antigen and the 5 fourth anti body is not forned,

andirirfons 16aeh of the capthirgen aoflet hio ard idicdy ai segative
i ndependent|y devel oped chromatographically in the
1omendErsarie .caln i @re 3mmangchrenghesranis cséeshdSeapp Wing

zone 41c. However, they are not captured by the, second
antIBBTFH RAOBNE | FEEFR RAER™ 1091 o) Yot et Py =
res JJMed. The complex is developed chromatographically in
the membrane carrier 3, and reaches the second capturing
zone 4lc. Then, the complex is captured by the second
15 antibody immobilized therein as a result of an antigen-
antibody reaction to give a positive result.
[0047]
Moreover, if an influenza B virus exists in the
mixed solution, a complex of the virus antigen and an
20 anti-influenza B virus antibody is formed in the
immunochromatographic test strip 10 as a result of an
antigen-antibody reaction. This complex is developed
chromatographically in the membrane carrier 3, and
reaches the capturing zone 4. Then, the complex is
25 captured by the anti-influenza B virus antibody

immobilized in the capturing zone 4lb as a result of an

antigen-antibody reaction to give a positive result.
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Accordingly, based on the results obtained in the
first capturing zone 41la, the second capturing zone
41c, and the capturing zone 41b, the infection with a
virulent strain, the infection with influenza A virus
other than 15 the virulent strain, and the infection
with influenza B virus cah:%%'differentially

determi ned. [0048] The device of Figure 2 only has to
conprise at |least the two immunochromat ographic test
sthawsye1o Binel Qmmphm91§onpﬁoceptmﬁgdﬁayt@@ hétiged in a
SI l.e caS|£% Q herwi se, vera |eces of

th
doPP¥et ??1ﬁﬂ%ﬁﬂ/lﬁet88n?éfﬁ%d: H?Pﬁ%£5p58P|v%la to
S'gl e aCASLDOPye SN OfP UL GnfhokhPonst &4 agffR: D

Ken out respective casings when i1t 1s used
|&e%&esEQEﬁBEOFaﬁﬁxm@ﬂeknbﬁgtﬁéeﬂlﬁusﬂﬂﬂﬂlgﬁﬁyanQSth@
formed, which conprises a casing in which the
|mmwmachannnb@@yapmuunié@tmsﬁrl@sdﬁﬂuah@aZQ afethe
di sposed in a manner that the nenbrane carr

[
tW@rtéaﬁnaﬁ@dmh%ganflem ép W?ﬁP%F%YhSFVﬁEPP%‘P t he
ted nmenb eof ar c ain
r %@ D?F%ﬁ?% e %Sm?ﬁa§QQ§Sgu%& % Sﬁ&
'q@%%%%grQH@t§EE$HH“ééﬂE%§En§tEb@e19L§S 8§BPMRer) they are
Figure 2, a commercially avail able
i matneabeapad ogy afid Geacestd ahtilpody katobfldn.zed therein

differential determnation of influenza type-A and
t ywegBvesacheast 1 \GARIESUAL(r egi stered trademark) Fl uA+B

(manuf act ur ed b Tauns Laboratorlﬁﬁ Oggalheg 1nk¥ie
used a8CFPr{ingl XAC?@FBPn@Py, OriSPHHeE
| '?H%‘Ecgﬁﬁg&t:g 4t1 st tﬁ&”s&c&? 4 1A% r3RgWBhE 41c,
Fi'gure e supp single 1tem soO
and the capturing zone 41b, the infection with a virulent
strain, the infection with influenza A virus other than
the virulent strain, and the infecticn with influenza B
virus can be differentially determined.
[0048]

The device of Figure 2 only has to comprise at least
the two immunochromatographic test strips 10 and 20. The
two strips may be housed in a single casing. Otherwise,
several pieces of the respective strips may be contained
in respective single casings, so that one piece of the
strip may be taken out of the respective casings when it
is used. In the former case, an integrated product may
be formed, which comprises a casing in which the
immunochromatographic test strips 10 and 20 are disposed

in a manner that the membrane carriers thereof are in
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that the detection nethod or assay of the present

i nvention may be carried out using the strip in

conbi nation with such a conmercially avail abl e test

strip or kit. 15 [0049] The device of Figure 3 has

the same structure as that of the device of Figure 2,
except that innunochronafbd%bﬁhic test strips 10 and
20 share a single inpregnated nmenber 2 and a single

sanpl e-recei ving 20 nmenber 6. That is, both nmenbrane
capripétsl 3vofh tdeeh jofrepoehi biattdyr dpiviregnated smendgsrs
10 and 20 are di sposed adjacent to and substantlallk}/er

i ’hparaf| aFe viiRarssaéh 8t ﬁ%Fta”Atd‘tsr%né:ﬁd L5Amt fach ot
t id I
Pt B a o LIGLE, M, (AU S0P g holR

copnuengead ef, W thrhetbibhey ”&Ml@lﬁecaf fl ers 3. In
this |npregnated menber 2, the third and fourth

antinbodcescmatbgarapaiti teat| sieniza B witugoanti bbelserariel

- 40 disposed so as to be devel oped
cﬁﬁéﬁﬁ@%@ﬁ%&ﬂﬂcﬁﬂI%@fﬂﬁeﬂhé t%%%é*ﬁﬁﬁhéﬁpasBde%%?Wb%ﬁ

hi nbaodi
o W o R St Ll s e
f@%{[ﬂqg antd bodies arenanti bodi s 3 d.e26ki ye yth all

influenza A virus subtypes, and it is convenient that
bathotbend hy r dbrard theutfnuasdh hoditesraplici dest i catig @0

the first antibody. [0050] Thus, after a mxed
sebushown contEiigvineg 2amagshe 19urxalnislde aiss aobing hedt
t he sane nethod as described above
that the detection methed or assay of the present
invention may be carried out using the strip in
combination with such a commexcially available test strip
or kit.
[0049]

The device of Figure 3 has the same structure as
that of the device of Figure 2, except that
immunochromatographic test strips 10 and 20 share a
single impregnated member 2 and a single sample-receiving

member 6. That is, both membrane carriers 3 ¢of the

immunochromatographic test strips 10 and 20 are disposed

adjacent to and substantially in parallel with each other.

At the end on the upstream side, a single wide (width:
approximately 12 mm) impregnated member 2 is extended on
and communicated with both the membrane carriers 3. In
this impregnated member 2, the third and fourth

antibodies and an anti-influenza B virus antibody are



referring to Figure 2, the mxed solution is injected
into the sanpl e-receiving nenber 6 shared by the

i mmunochr ormat ogr aphi ¢ test strips 10 and 20 shown in
Figure 3, so that it passes through the

sanpl e-receiving 15 nmenber 6, and is mxed with a

| abel ed antibody at the inpré¢rmated nember 2. In this
instance, if a virulent strain of influenza A virus
exi sts in the aforenenti oned m xed sol ution, the

i MaingetEecinabog s apdi loe tdste 1stpeidp chfogs vest aphpesililiyvén the
20 result in the first capturing zone 4la and a
negEAlS @annEE PE ARsEREPIAFENg Torid 141 ETEPRTERTy
to Figure. 2.  In the imun .omat ogr aphi ¢t est P
20, PG IGH £ SR ER o Ra AUEF UL bt i G o ophea that
vi gl @nterst 18l Rgandy Ehe-diabeledoants bedy drik fpiared,

it 1s not captured by the 25 second anti body

5 mMmpd 44 ized wiiltht BE1 seeongreapukings zowet ypkls tamdgiiveis
a negative result. If influenza A viruses other than

t heconivaniemt $hehipoekiste ithirde apixégurthypntidogipgnare
t he, i mmunochr omat ogr aphi c tei} strip 10 gives a

post4§ife s it HA f+£;?iQQﬁl €88t uring zone 41 and a
negﬁﬁdg result in the capturing zone 41b simlarly to
Fi gur I n the i munochromat ographic test strip 20,

a S CO”@ihﬁé,Oéft@ﬁ &S darbi genoansoritha nialgehedest
antibody is forned and devel oped chromat ographi cal |y

10 n ¢deplrenls abeaicadrbertidss sund medbbeésas hexwudred above
capturing zone 41c. Then, the conplex is captured by
t herskssoriddane Béayre i tmdBlq rEegdt Reterer o gitre o5t
posigéaﬂiﬂéeggkélelge é&%%gg member 6 shared by the
immunochromatographic test strips 10 and 20 shown in
Figure 3, so that it passes through the sample-receiving
15 member 6, and is mixed with a labeled antibody at the
impregnated member 2.
In this instance, if a virulent strain of influenza
A virus exists in the aforementioned mixed solution, the
immunochromatographic test strip 10 gives a positive
20 result in the first capturing zone 4la and a negative‘
result in the capturing zone 41b similarly to Figure 2.
In the immunochromatographic test strip 20, although a
complex of the virus antigen of the virulent strain and
the labeled antibedy is formed, it is not captured by the
25 second antibody immobilized in the second capturing zone

41lc to give a negative result. If influenza A viruses

other than the virulent strain exist in the mixed
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Moreover, if an influenza B virus exists in the m xed
sol ution, the imrunochromatographic test strip 10
gives a positive result in the capturing zone 41b and
a negative result in the first capturing zone 4la
simlarly 15 to Figure 2. The i mmunochromat ographic
test strip 20 gives a negative result in the second
capturing zone 41c simlarly to Figure 2.

Accordingly, based on the results obtained in the

f iscdtutéapt utheglmomechtanat herspltiond ecdptstringl g opeves a
41c, . 20 and the capturing zone 41b, the infection
WRCR TA 1R EpRmE St i, fERETI ARREIT O iR hf PERnZa A

Vifds QLeL LA 1 NG VLLULEDI L S 418 d:kB%ar1y to

Ion w Intiuenza

difiberenti aliyy tget ermAesh r Fhe AR%pee cOte 5t Qi €I L3 2MBY a
al so be housed in a 25 suitable casing. [0052] - 42
Thengeekcef othd-igime 4nhagehhendathe: diabwdedr enasbodhaits

of Figure 2, except that inmunochronatographic test
sthoirped1 and nde vl afiesk €haosp hgy 2Ry esllve inapbe 1Meper ane

i nal | e- I V] nb 6.. Th [ bot h
TEABFARE 5 cHI | BFECASBf Cihe it GERT B B AphidL -
L a%n?! EhDScdib1 AN 2 BapkEraulsy alld Aldbnly BERTbYAy

di sposed I n e direction opposite to each other.
Spesbbicabéy, thdein FAUBQGEI MBS O ARNire sest strips
10 and 20 are disposed wth the ends on the upstream
sild@56f the inpregnated 10 nenbers 2 of the two test
strips facing each other_at a suitable distance,
namel YMORRVewo 1€t PPpsn GRS iR iVdfEg exists in the

mixed solution, the immunochromatographic test strip 10
gives a positive result in the capturing zone 41lb and a
negative result in the first capturing zone 4la similarly
to Figure 2. The immunochromatographic test strip 20
gives a negative result in the second capturing zone 4lc
similarly to Figure 2.

Accordingly, based on the results obtained in the
first capturing zone 4la, the second capturing zone 4lc,
and the capturing zone 41b, the infection with a wvirulent
strain, the infection with influenza A virus other than
the virulent strain, and the infection with influenza B
virus can be differentially determined.

The device of Figure 3 may also be housed in a
suitable casing.

[0052]



oppositely to each other on a straight line. A single

sanpl e-recei ving nenber 6 is extended on and

communi cated wth the two inpregnated nmenbers 2.

Al ternatively, the 15 two i mmunochr omat ogr aphi ¢ test

strips 10 and 20 may be dlsposed radi ally such that

the menbrane carriers of the42tWo test strips extend

at an angle to each other. Thus, after a m xed

sol ution containing a test sanple i s obtained by the

sarre neltodicas cgesfr Fhadrabbvas 20er ghrer hguttolr® qudr e
the m xed solution is |nhected into the

SaﬁBPE PECE&QH?ﬁgaweﬁBQFPB [ %?eﬂmﬁyl qohgomatographic test
”mé”% r%mér%cga@o Grhegls2hd ieps c#)es%% ¢9pshPWhd 1y

gure passes t

Sag@h@iéeé?@rhﬁlélg:edé&'{?@ﬁ& ﬁem@@f_d 45 Fhxedi ¥ thbth membrane
| abel ed anti body at the 25 |npregnated menbers 2 of

5t hearmunechrafrathegiaphhockestat ®iraghd cl@eands20ips 10
Then, based on the results obtained in the first
caBPGr ?ﬂgaé@ rrlprantifpé 1y et bire %Jazpt%’sipﬁ’@eﬁoh@ th@ls

th t th f
o1 BareREL o ra R el B 2RRE anea « nSpRet Eera o
ot hmuw@ﬁ%&h&o\afa%%t tsLfaif,; @and o eyl phegtl O@lg/gségéd

i nfl uenza virus can be differentially determ ned

Si wikartye téndd @i €nd. upb0PEal s devicge mﬁpﬂe@wtﬁaen

may al so be housed in a suitable casing. Referring to
10a meubéreal ioh tWie tthhe devtcetoipFifupiag &6ch, onlmr gl

t he adhesi ve sheet 1 and_the sanpl e-recei ving nenber

6 Bt taPd & Liafice PAPPLYnatRl ehiseriRayape Positioned

oppositely toe each other on a straight line. A singile
sample-receiving member 6 is extended on and communicated
with the two impregnated members 2. Alternatively, the

15 two immunochromatographic test strips 10 and 20 may be
disposed radially such that the membrane carriers of the
two test strips extend at an angle to each other.

Thus, after a mixed solution containing a test

sample is obtained by the same method as described above

20 referring to Figure 2, the mixed solution is injected
into the sample-receiving member 6 shared by the
immunochromatographic test strips 10 and 20 shown in
Figure 4, so that it passes through the sample-receiving
member 6, and is mixed with a labeled antibody at the

25 impregnated members 2 of the immunochromatographic test
strips 10 and 20. Then, based on the results obtained in

the first capturing zone 4la, the second capturing zone
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shared by the i mmunochromatographic test strips 10 and
20. In this case, the third and fourth anti bodi es may
be constituted in accordance with the enbodi ment of
Figure 3 15 to practice the present invention. In the
device of Figure 4, the aforenentioned m xed solution
containing the test sanpléﬂ%? imrersed into the test
strips 10 and 20 uniformy. Thus, unlike the device

of Figure 1, the device of Figure 4 is convenient in

t Hadre,20nilt the eapfevdogaryneodtonths itfecsensi vivi ty

of the first and second cagturin zones 4la and, 41b.

[ 06541 e 35 Eibord i TNt S FRGCE HEH Seddtd VEREPbBAY BE°
thenkabeled «Artyhodengs Ihes deviae Gl FhoUke: & canpe
moditie 0 a device or carrying out an enbodi nent
Ofi niFNBeRELSENE: WV QR 88 quUsFofeAtie196CaRdca2nt hH@dy as
the | abel ed anti body. Such - 44 a device can be
prsadudedl pyte niohidel 2i.ng a first anti body, instead of
a second antibody, in the second capturing zone 41c
ofl00Réli munochr onat ographic test strip 20 of the

devi ce_of Figure 2, _and_usjng a second antibody, 5
instea%P%FﬁﬁgfﬁhP%hFéﬁ?f%o i%”hfﬁgolaseﬁ%%s%%tfbéﬁy to
bgidREPLbedsi iy 0 the inpregnated nember 2 of the
aforenentioned strip 20. In this device, the structure
of t herdfaRMIGRNROMAL AgAAPIELt i@SlofSthepdd@its of Figure
conpletely identical to that of Figure 2. 10 Thus,
afiyeros ankedtisolaghiesdveoahathi hprnd ttést sagppptee¢aiving

obtai ned by the sanme nethod, as descri ped above
member 6 but also a single impregnated member may be

shared by the immunochromatographic test strips 10 and 20.

In this case, the third and fourth antibodies may be
constituted in accordance with the embodiment of Figure 3
to practice the present invention.

In the device of Figure 4, the aforementioned mixed
solution containing the test sample is immersed into the
test strips 10 and 20 uniformly. Thus, unlike the device
of Figure 1, the device of Figure 4 is convenient in that
it is unnecessary to control the sensitivity of the first
and second capturing zones 4la and 41b.

[0054]
(3) Embodiment using the second antibody as the labeled
antibody

The device of Figure 2 can be modified to a device
for carrying out an embodiment of the present invention

using the second antibody as the labeled antibody. Such
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referring to Figure 2, the mxed solution is injected
into the sanpl e-receiving nenber 6 of each of the
i mmunochr ormat ographi ¢ test strips 10 and 20 of the 15
nodi fi ed device of Figure 2, so that it passes through
the sanpl e-receiving nmenber 6, and is mxed with a
| abel ed anti body at the iﬁbﬁ@gﬁated menbers 2. [0055]
In this instance, if a virulent strain of influenza
20 A virus exists in the aforenenti oned m xed
s@l devons che bmn@@@ﬁﬁdn’atfogmmmleiztié@t agfippti1@ntibody,
i,ves a _positive resu in the first casturlnﬁ zpne
4f&sﬁﬁad a®heyaigsrad Fé‘%bP? ¥n %’hetfbeaﬁteﬁf’ AgCcgBhar ¥1%

Sighkanh &g E:Heg%ﬁnu%ochkg?\égggi @%@%‘E”@E?Qﬁaﬂ@'&f

test stri l'ex o V|rus antigen of
tl&ﬁthéuL@@toﬁtm&yd}eaad bhe habej %d seithibady i bsd ot
formed, and thus the antigen and the antibody are

| Aidependeatf |y Tevelhopedibhdpmed Do dpiiedal| yntidédy ivp be
the nenbrane carrier 3, and reach the second capturing
zGhecxped q?ﬁp\HWQM§m§ﬁ?9§§he%fquR§RH 2r @fefmbestrain is

CAR UL DIl Lgt o0t Rody LrmRbiLized.d L thg e

UrT g Z8né a1c. WEVEF, *SThee't eled
a%tfl leagylénmrr&iat%eqphh@r@ésoa éﬂn@)‘ ¥@sia B&Qﬁiée@y
result. i nfluenza A viruses ot her than the

Vllﬁitalheﬁ]t:al sﬁds alHutexifstFigaré he. m xed sol ution, the
i mmunochr omat ographic test strip 10 gives a positive
resul tThus t e theirr gt méapd LT looneontaandng metg%ﬁtti ve

1% result in the capturing zone 41b s n1|ar|¥

FPgEPEe2is 9oFaied Eﬁuﬁﬁ‘éh?%‘ﬁ%t%}% Pe FiESFT LbFd ponye
r%?gpk§§gogo Figure 2, fhe mixed solution is injected
into the sample-receiving member 6 of each of the
immunochromatographic test strips 10 and 20 of the
modified device of Figure 2, so that it passes through
the sample-receiving member 6, and is mixed with a
labeled antibody at the impregnated members 2.
[0055]

In this instance, if a virulent strain of influenza

A virus exists in the aforementioned mixed solution, the
immunochromatographic test strip 10 gives a positive
result in the first capturing zone 4la and a negative
result in the capturing zone 41b similarly to Figure 2.
In the immunochromatographic test strip 20, a complex of
the virus antigen of the virulent strain and the labeled
antibody is not formed, and thus the antigen and the

antibody are independently developed chromatographically
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the virus antigen and the | abel ed anti body is forned,
and is devel oped chromatographically in the nmenbrane
carrier 3 and reaches the capturing zone 41. Then,

the conplex 15 is captured by the first antibody in

the second capturing zone 4lc to give a positive
result. [0056] Mbreover, 74 i nfluenza B virus
exists in the mxed solutlon t he

i munochr omat ogr aphic test strip 10 20 gives a

pdsx tthgemembpane | gp1MeE ICc Ipt amﬂngeQ@hetfmllﬁe&ﬁadacapturlng

ative result in the first capturin one
%%m Fall§ - tOFigdrs 2nt E30 | Hmie WFgﬁi?abr%&ﬁﬁ%Pt%in
st % ati, u 0
CABEaRg Thnc e Accararholy. Mhdbed 0N Che §ast1e

oktagithednyNzbhe 4125, f hbGéveaptdiiideg theneakded tdteribody
second capturing zone 41c, and the capturing zone
4Hvest heti hfiedt tlorratic,h i vives emtnegttriaien reshét.

infection with influenza A virus other than - 46 the
vi rul ehf Srflienzaghd viRasenf s ot hatt Rhenv et B

Vi rus.can be di fferent.i al.l erm ned. [0057] In
alCEPAENEE A t 1 ¢ g%%ednéag %ca |g%1as 5 descri bed

aQ%%nokhﬁoﬂgﬁ’é&Fa;Qﬁrf't%%esér%nl @l e a EF@Q!LH@Q to

a device for carrying out the enbodinent of

prresant unveﬂé|fmr3tﬂdm@tuhen§e£@mmi&mnadmodynagathEe

| abel ed anti body. That is, such a nodification can be
mageuls thetleantwofing gane 41llpysiminksoillyi tongiohee 2.
first 10, anti bod i nstead of the secon antlbod

tHE SBEoHURAPIAIAG IFGRBLG1E°RF TP 88R¥1ex Mot
'%E%”QS?EQ”Q%&%H&H”&A& E%%tlabeled antibody is formed, and

is developed chromatographically in the membrane carrier
3 and reaches the capturing zone 41. Then, the complex
is captured by the first antibody in the second capturing
zone 4lc to give a positive result.

[0056]

Moreover, if an influenza B virus exists in the
mixed solution, the immunochromatographic test strip 10
gives a positive result in the capturing zone 4lb and a
negative result in the first capturing zone 4la similarly
to Figure 2. The immunochromatographic test strip 20
gives a negative result in the second capturing zcne 4lc.

Accordingly, based on the results obtained in the
first capturing zone 4la, the second capturing zone 4lc,
and the capturing zone 41b, the infection with a virulent

strain, the infection with influenza A virus other than



strip 20, and using the second anti body, instead of
the fourth antibody, as a | abel ed anti body to be
absorbed into the inpregnated nenber 2 of the

af orenentioned strip 15 20. Meanwhile, the structure
of the imunochromat ographic test strip 10 is
conpletely identical to t hat4®f~ Fi gure 4. [0058]

Thus, after a m xed solution containing a test 20
sanpl e is obtained by the sane nmethod as descri bed
aboitee vigfdenitngtraifi @nde the tihdept ke wotlutindduegza B
injected into a sanple-receiving nenber 6 shared by

t heV 1 HmARdc REoAE BT i e SETEFPIPEE10 and 20 of

t he Od‘_ﬁﬂi fied device of Figure 4, so that it passes
thr%ug 25 the sanpl e-receiving nenber 6, and is m xed

W th a rhabgkegaaitd Bady ahet Bené RsEONAed onerbers 2
of the test strips 10 and 20. Simlarly to the

faf oteenibednathove 4 7therodhfiiced ode¥igeref 4 Feaggured s, be
based on the results obtained in the first capturing
zorfeedifded ke sedeVidice cpt WAAY irgnevl lehe appadiaent of

capt.uri nx{%ﬁzoneAlb the infe %‘i on Wwth a virul ent
st rath PERE  nf BEET bHi ?C Pl §8R2AY AR YoPReF e
hap,the it ul enk., St g andsthe 4 infacti-aniwhth
F Thddied/ lahth B8 v THaR 1 @Nds a cABiVWh! Ban be
infTuenza B virus can be differentially determ ned.
EXAMRIES o the[ Q059%e ThE HilRSeNY bpvenholor Wildg keendtest
specifically described in the follow ng exanpl es.
10Howeviaibodyhedestead of the second antibody, in the second
capturing zone 41c of the immunochromatographic test
strip 20, and using the second antibody, instead of the
fourth antibody, as a labeled antibody to be absorbed
into the impregnated member 2 cof the aforementioned strip
15 20. Meanwhile, the structure of the
immunochromatographic test strip 10 is completely
identical to that of Figure 4.
(0058]
Thus, after a mixed solution containing a test
20 sample is obtained by the same method as described above
referring to Figure 2, the mixed solution is injected
into a sample-~receiving member 6 shared by the
immunochromatographic test strips 10 and 20 of the
modified device of Figure 4, so that it passes through
25 the sample-receiving member 6, and is mixed with a

labeled antibody at the impregnated members 2 of the test

strips 10 and 20. Similarly to the aforementioned



exanpl es are not intended to limt the scope of the
present invention. 15 [0050] Exanple 1 (C oning of
reconbi nant nucl eoprotein (NP) genes of influenza A
and B viruses) Influenza A virus, A/ Puerto Rico/8/ 34
(HIN1) and influenza B virus, B/Lee/40 were

i nocul ated in 20 enbryonated thitken eggs, and were
then cultured. Several days later, a chorioallantoic
fluid was collected to obtain viruses. An RNA
extmetiiien deageatof TRIwule ZRebgend, oh nttiq regerd)tswas
added to such viruses, and each virus RNA was

extPAAIEGd Anr Eber SE- 1 HAEGUTATP0ACDS 1 Ectiien SRgsnd
per f Q%%i n_th ract quNA t rqguce, NP
T R Ly Y P L
(SEQAd2tNGn dithes Hshft s atRREARI thd ifRJAWRr &€th
transcription reaction. [0061] The obtai ned NP gene
5c DNASE lofensbPaeri ouRi @it/ IhaandheSvBtibeidGtweria, and the
subj ected to a polynerase chain reaction (PCR) nethod,
SO Jasfetc@l@ﬁpwﬁg imElygmzgefeyirpp the kegHiffgrentially
Al P qyto.Ri 0o/ 8/ 34, the following priners were used: a
serse PrIHEF: 5' - GGAATTCCATATGGCGTCCCAAGGCACC- 3'  ( SEQ
ID NGO 2); and an antisense prinmer: 5 10
CCCCTCGAGTTAATTGTCGTACTCCTCTGC-3' (SEQ ID NO 3) In
t heexrpasesof B/ Lee/ 40, the following primers were
used: a sense priner:
105" - (CEEGATCCATATGTCCAACATGGATATTG 3" (SEQ ID NO 4);
and an antisense priner: 5 - L
The present invention will be more specifically
described in the following examples. However, these
examples are not intended to limit the scope of the
present invention,
15 [0060]
Example 1 (Cloning of recombinant nucleoprotein (NP)
genes ¢of influenza A and B viruses)
Influenza A wvirus, A/Puerto Rico/8/34 (HIN1l) and
influenza B virus, B/Lee/40 were inoculated in
20 embryonated chicken eggs, and were then cultured.
Several days later, a chorioallantoic fluid was collected
to obtain wiruses. An RNA extraction reagent (TRIzol
Reagent, Invitrogen) was added to such viruses, and each
virus RNA was extracted. A reverse transcription

25 reaction was performed on the extracted RNA, so as to

produce NP gene cDNA. Uni 12 Primer: 5'-AGCAAAAGCAGG-3’
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CCGCTCGAGTTAATAATCGAGGTCATCATA- 3" (SEQ I D NO. 5). For
15 incorporation into a vector pET15b, Nde | and Xho |
sites were added to the priners as the upper primer
and the lower priner, respectively. A portion of the
obt ai ned PCR product was subjected to DNA

el ectrophoresis to confirmi4% -anplification, and 20
each anplified product was then cleaved with
restriction enzynes Nde | and Xba |I. The cl eaved
pri¢édec IDWES: t herwas mserdt ed anpbindwe Wedther rpEF15H
cleaved with the sane restriction enzynes. [0062] 25
BtEAPEE T 2PEEDrifdG 9P of recombi nant nucl eopr ot ei ns
(NP 6Egoteins) and purification thereof) - 49 E. col
B ff donPlus was transformed with the vector pET15b

i nto Wi &hiie ien|pofehot &nesd J1ad /PaeRtoi RSSS LB Rind

Exanple 1. It was then cultured on an anpicillin
s@/eeti/ve werk wnbisetasl to abpalymerac@ ehpinSrédctvasn
cul tured overnight in L-Broth containing anpicillin

( 1FERYgrathodnd T Motanprehi €8l L3Ry /ganes - aHY thife case
cul ture was then added L-brot h, cont ai ni_ng .
i B BREREe ey BReThl i ed e e Ry wed:
3% nstf%f?méwf§',-@ﬁﬁcb’h&§¥&a@&dm%@%@@d3? heg©s orp
to a 10" firnal concentration of 1 nM so as to induce
eXJ0r: e85 i; OAnd 0dn tdie: fsk@erbphanér NF5/pr ot ei n.  Expressi on

of the protein by IPTG was confirnmed by SDS-PAGE. A

Cc §IOGCHESACT ERAVET B TR TEEBECT € ugfat { Y Ids NOsudpended the

2SS e I A For1d0 s P e B used: a

f

sense primer: 5'-CGGGATCCATATGTCCAACATGGATATTG-3’ (SEQ ID
NO: 4); and an antisense primer: 5'-
CCGCTCGAGTTAATAATCGAGGTCATCATA-3’ (SEQ ID NO: 5). For
incorporation into a vector pET15b, Nde I and Xho I sites
were added to the primers as the upper primer and the
lower primer, respectively.

A portion of the obtained PCR product was subjected
to DNA electrophoresis to confirm its amplification, and
each amplified product was then cleaved with restriction
enzymes Nde I and Xba I. The cleaved product was then
inserted into the vector pET15b cleaved with the same
restriction enzymes.

[0062]

Example 2 (Expression of recombinant nucleoproteins (NP

proteins) and purification thereof)
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15 further subjected to PMSF and a | ysozynme treat nent,
so as to conpletely dissolve the cell nmass. A

reconbi nant NP protein was obtained fromthe
centrifuged supernatant of the obtained solution, and
it was passed through a columm containing a N -NTA
resin, so as to purify it. “TA& 20 purified protein was
di al yzed agai nst PBS, so as to obtain a reconbi nant
NP protein of interest. [0063] Exanple 3 (Production
of nondcl erndlii Bhil HortignAdgisnyaehbramd femstesh WA thi £hs
reconbi nant NP protein 25 (Flu A NP). and influenza B
vi Yest ¥e dbidi HaEPtRlF’”}M’?R SF JEEFUCE NPYeTht ai ="
Ex ' S 0 n i [ agai nst
AR R BhEERE an e Bhen AL gRRRRaAE DO
angimgdt Antiir EledeBt NPe atdd Redy sovaketpr edtead.a dBuchy .
nonocl onal anti bodi es were produced according to an

or Ot nearsy avéitlhiodd 408rgiagit daci-BeothbeoapaimRigr ot ei n
was mxed with the same anount of Adjuvant Conplete 5
Fr e i5iinc gL 00 Thefehf tadrd chlepaBpheBie®l c(25 ng/ml),

5-week-o0l d, ., Japan_SL | nc S | ni.zed wit.h.the
m ST s Mao e Ekahre LaProcf eriahde

th ed i.Nn I i on oL, ; ' o
STt Rt L ptlan TaE haBHEe SR HRRRY qe e
nofise 3neluaizn aelll 5 MeTErTQISed. theh afibed ctldnuate ab the

cells, there was used a culture nedium which was
Duf berk conawbdirt t édn Ragl e b disemaé G-bcd)dyBVEMpression

containing 0.3 .ng/mM_L-glutamne, 100 units/m :
pe%%cﬁqﬁié%coégbg?3§s¥% LOf5F Mg/ MR T oMfcFhe protein
sulf af £ AN AQR8 Mled by sps-paGE.

A cell mass recovered by centrifugation was
suspended in a solubilizing buffer. The suspension was
further subjected to PMSF and a lysozyme treatment, so as
to completely dissolve the cell mass. A recombinant NP
protein was obtained from the centrifuged supernatant of
the obtained solution, and it was passed through a column
containing a Ni-NTA resin, so as to purify it. The
purified protein was dialyzed against PBS, so as to
obtain a recombinant NP protein of interest.

[0063]
Example 3 (Production of monoclonal antibody)

Using the influenza A virus recombinant NP protein
(Flu 2 NP) and influenza B virus recombinant NP protein
(Flu B NP) obtained in Example 2 as antigens, monoclonal

antibodies against Flu A NP and Flu B NP {(an anti-Flu A




15 Gentacin, to which fetal bovine serum (JRH) was
further added to a concentration of 10% [0064] Cell
fusion was carried out by mxing the splenic cells of
the i muni zed nouse with Sp2/0-Agl4 cells, and 20 then
addi ng a pol yethyl ene gl ycol solution (Signma)

thereto. The fused cells wefe ®ultured i n HAT- DVEM
(serum added DVEM containing 0.1 nM sodi um

hypoxant hine, 0.4 M am nopterin and 0.016 nmM

t hyWf dinte oGivbeoy) an Amntiaritliv [B HPAaNPibedy bothrenesoduced.
screened by confirmng that 25 the anti bo

dy was .
pr otitfide AR RBAL URE bt O%ﬁeﬁ”ﬁéﬁaﬁfoiiﬂce%c%‘%ﬁ%eg to an
with the Enz -Lin | mmunoSor bent sa (ELI SA), .
51 T AR B 0 MIagE: CarBa I RIHgS FPpRStein
Vi rpss ot AichH1NY fatk keRiniknaebhlifdesht Idbmplete
addition, an anti-Flu B NP anti body was screened by
Sconfreuriang Diiliab ) . t Mthearkifbedy aascyseodifddd®/cn bDheeek-old,
culture supernatant in accordance with the sane _
met FRRETS LEbovBCusi RS aptuaieegn wsthnteh mindctbey at édgmes.,

influ a B.virus h been i bilized. 0065] Cells
St T aP BP S8 CE T TR meE, BoGS Sae o i Soier e
cul g ursed in HT-DMVEM (serum added DMEM containing 0.1
nmM sodi um hypoxant hi ne and 0.016 nM 10 t hym di ne
( G bco) Foragdch wdlnerfueanhi, neprsb yagd tdened i(Bhulben et
serum added DVEM Cells having high ability to

10pr cduce 126D boHaeswews ansicenyedoby chblEIWe3as msedod, For
and then cloned. The cloned cells were inocul ated

i nt' % R L tEBGoRE Nl CRAYY SPeRenBas T BB tREE| pedium
JaRﬂﬂm§P%ﬁs Dulbecco’s Modified Eagle Medium (Gibco) (DMEM)

containing 0.3 mg/ml L-glutamine, 100 units/ml penicillin
G potassium, 100 pg/ml streptomycin sulfate and 40 pg/ml
15 Gentacin, to which fetal bovine serum {(JRH) was further
added to a concentraticn of 10%.
[0064]
Cell fusion was carried out by mixing the splenic
cells of the immunized mouse with Sp2/0-Agl4 cells, and
20 then adding a polyethylene glycol solution (Sigma)
thereto. The fused cells were cultured in HAT-DMEM
(serum-added DMEM containing 0.1 mM sodium hypoxanthine,
0.4 pM aminopterin and 0.016 mM thymidine (Gibco)). An
anti-Flu A NP antibody was screened by confirming that
25 the antibody was produced in the culture supernatant in
accordance with the Enzyme-Linked ImmunoScrbent Assay

(ELISA) using a plate on which inactivated influenza



15 Inc.) into which 2,6, 10, 14-tetranet hyl pent adecane
(Sigm) had been inocul ated, and the ascites thereof
was then collected. Thereafter, 1gG purification was
carried out by an ordinary nethod using a protein G
adsorbent, so as to obtain nonoclonal antibodies. The
i sotype of the 20 produced m5docl onal anti bodi es was
identified by ELI SA using Muse Mnocl onal Anti body

| sotypi ng Reagents (Sigma). [0066] Finally, 3 clones
of vironecl oyre Zantilbddyhpdobeen nigmod ldegkts algniadsti tibn.,
A NP, nanelf F/ 169, B[347 and F/ 211 mere obt aj ned.
AnBRgAERETE T4 He N fPEER9Br BRI THE 06 PYFFOR AT fRkng that

flgﬁ%o%y ﬂﬁ &Lté%sb r%dﬁkggelﬁrgﬂe Qhﬁgﬂggsfggerné%%nt in

anti reactive wth an inf nza

Vi EH§0r§éJrlQ:§é/nﬁ_ﬂﬂ5M3aebH5mé Smé @Rsd 1442 ackB akling N |gienza on
A virus subtypes other than the subtype H5NL (the

5 seebndhanta dividsatedf ihfidupnesentyimsehbidohgenasmmobilized.
evidenced in the followi ng 5 exanpl es. Four clones of
cellPSept oduci ng monocl onal  anti bodi es agai nst Flu B

NP t d. O th l.Ly F/ d
The Toriamng el sao st titpont [ B §liat Mo
of bgﬂyﬂ&gn&QQP%%ﬁEﬁEQHClﬁsﬁ@ﬁbmﬁhp(%%%hﬁeéd&éa DMEM

Preparat|on of anti-Flu A NP antibody, anti-Flu B NP

antbhodynimnd antir Ebdidn NR/edddlredyiet Bat 0 S0 N®tmM
reactive wth subtype H5N1 Each of the anti-Flu A NP
10 anthpodyipr odudiarg )cebhd further continuously cultured in

the serum-added DMEM. (Cells having high ability to
produce antibodies were selected by the ELISA method, and
then cloned. The cloned cells were inoculated into.the
abdominal cavity of a mouse {(BALB/c, Retire, Japan SLC,
15 1Inc.) into which 2,6,10,1ld~tetramethylpentadecane (Sigma)
had been inoculated, and the ascites thereof was then
collected. Thereafter, IgG purification was carried out
by an ordinary method using a protein G adsorbent, so as
to obtain monoclonal antibodies. The isotype of the
20 produced monoclonal antibodies was identified by ELISA
using Mouse Monococlonal Antibody Isotyping Reagents
{(Sigma) .
[0066]
Finally, 3 clones of monoclonal antibody-~producing
25 cells against Flu A NP, namely, F/169, B/347 and F/211
were obtained. BAmong them, the antibody-producing cell

F/211 was finally found to be a clone that produces an



15 F/ 169 and B/ 347 obtained in Exanple 1 was

i nocul ated into the abdom nal cavity of a nobuse, so
as to obtain ascites containing an anti-Flu A NP

anti body. In addition, anti- Flu B NP

anti body-producing cells F/ 171 were inoculated into

t he abdomi nal cavity of a no , SO as to obtain 20
ascites containing an anti-Flu B NP anti body.

Moreover, anti-Flu A NP antibody-producing cells

F/ 2Dt iheds th@%cuaawédrﬁﬁpélVﬁewaﬁudﬁiﬁ@ﬁl@aOFFonTl%Ps

SO a oht ai n _ascites, cont an_an lu
N RS G e TR A
CaltbedpUt o AGLONG RO he geb@{;p@r@mar(xh@egeegnasam&dy
protei - G adsorbent, so as btain each antib
[ 0QG8Lthe PpBesdr) ﬁﬂﬂa@%&athnane@KHéhdéﬂ ligi dak follow1ng
particle solution 1 m of a 1% (v/w chloroauric acid

Saqeeeuplssl utHoour C\Jvaaead@é¢¢ﬂ59®rwﬁugﬁneﬂn¢rw<plmr@l
wat er boiled by heatin One mnute later, 1.5 m of

a PrEbPdfes ARG Fﬂﬁté §Paﬁ%ﬁﬁnﬂ?§9ﬁn§9|orPQWEPese'
further d theret a t xture hen
heapeg Sﬁgggdvﬁed“¥%f1§ ggﬁu Ollgﬁ reap(%ieg t he
sol@bgep was left at a roon1tenperature, so that it
was cool ed. Subsequently, a 200 nmM pot assi um
carkanale 4qUEOhERIcGlont bdnimasnaddethdtegtrhghsol ait$an,
so 10 that the solution was adjusted to pH 9.0.
10Théewakeer, extra pure water was added thereto to a

ng(ﬁ'-a”"e“”t of, 100 m . thereby obtaining a gold, . .o

antibody, and anti-Flu A NP antibody that is not reactive

with subtype HS5N1

Each of the anti-Flu A NP antibody-producing cells

15 F/169 and B/347 obtained in Example 1 was inoculated into
the abdominal cavity of a mouse, so as to obtain ascites
containing an anti-Flu A NP antibody. In addition, anti-
Flu B NP antibody-producing cells F/171 were inoculated
into the abdominal cavity of a mouse, so as to obtain

20 ascites containing an anti-Flu B NP antibody. Moreover,
anti-Flu A NP antibody-producing cells F/211 were
inoculated into the abdominal cavity of a mouse, so as to
obtain ascites containing an anti-Flu A NP antibody.
Furthermore, IgG purification was carried out according

25 to an ordinary method using a protein G adsorbent, so as
to obtain each antibody.

(0068]
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15 (3) Preparation of gold colloidal particle-I|abeled
anti body sol ution The anti body- produci ng cell

B/ 347-derived anti-Flu A NP anti body (hereinafter
referred to as an anti-Flu A NP antibody B/ 347), the
anti body-producing cell F/ 171 20 derived anti-Flu B NP
anti body (hereinafter referred to as an anti-Flu B NP
anti body F/171), and the antibody- producing cell

F/ 211-derived anti-Flu A NP antibody (hereinafter
ref2rr @deporasiam qﬁnqoua goAlNPdaht pagdyclef/splufion

whi ch were obtained in were | abeled 25 wth
gol d cdl Mdi a&l 2 phft i‘b/"@s %IQOFHQU%‘F I%%@W&Eédﬁ%‘é‘:lon

val ht, of prat th
A B Ee S ap Ry "G e gl RDEE Mot 1 A biegFills.
C%A@Inﬁaiuﬂ%aﬁglteke $04 Ufi fo deseriched, 'ébd:?i)m Q;QQV:%

and the m xture was then left at rest at a room

t eagperatslseluktabn2wad nflihersaddbadt thétetdie ant ithedi es
were allowed to bind to the surfaces of the gold
conrltiuks wear ﬂ:hepe%eatsedrmde@mléred 801 0% B tEFueous
sol.uti on was agded o the L0|dal solution. to

2 FroEge f&?ﬁceﬁ PaPP bRt A 1576 Fhes r By ottt
su ol koj cl e
bl%% Mﬁth t%eg%ég(9sosggg?%ug$£iaréﬁzoggﬁM pgkgSSlum
Co&éﬁjcﬂ'ﬂaltep&ﬁhle@bg tabel oth anlkl aBivd AcdRantddaedy on, so
B/ 347 10 solution. This solution was centrifuged (5600
X Gat3Chemspluespnt eapratiysitedt scapgod d0 colTherdafter,
particle-labeled antibody. A supernatant sol ution was
el?’l"ﬁrr?‘at%e §6t8§ w3y ted thergtgora @otdtlggmount of

gg#élgég : gg g%%'gﬁﬁ Thhé goigofégi(%é¥@lcle

solution.

[0069]

{3) Preparation of gold ceclloidal particle-labeled

antibody solution

The antibody-producing cell B/347-derived anti-Flu &
NP antibody (hereinafter referred to as an anti-Flu A NP
antibody B/347), the antibody-producing cell F/171-
derived anti-Flu B NP antibody (hereinafter referred to
as an anti-Flu B NP antibody F/171), and the antibody-
producing cell F/2ll-derived anti-Flu A NP antibody
{(hereinafter referred to as an anti-Flu A NP antibody
F/211), which were obtained in (1) above, were labeled
with gold colloidal particles by the following procedures.

3 ug (equivalent to weight of protein) of the anti-

Flu A NP antibody B/347 was mixed with 1 ml of the gold
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15 suspended in a 50 mM Tris-HCL buffer (pH 7.4)
containing 10% saccharose, 1% BSA, and 0.5%

Triton- X100, so as to prepare a gold colloid-Iabel ed
anti-Flu A NP anti body B/347 solution. In addition, 1
g (equivalent to weight gﬁgtein) of the anti-Flu B
NP anti body F/ 171 was 20 aTI d to bind to the
surfaces of the gold colloidal particles by the

af orenenti oned nethod, so as to prepare a gold
cotdigicdakblppattttls mtieité@nadescﬁlue@ NP @t iebody, and
F/ 171 sol uti on. Mbreover, (equi val ent to wei ght of

prCFH) CHFSL NS aren B APRES AL Body rrfrozfufewag ature
%‘?Mid 2§u£8§ i nd é é'yils%kfa£§§lé§ g%%ldﬁléOWEd o
co fcle I one o

oi dal "par the arorenen

A% il F%elﬁﬁées@rﬂ%éis oé@hecebhglgélil@ﬁ{a{ll ethabeked
anti-Flu A NP anti body F/ 211 solution. [0070] (4)

Privgiretitonrpf ai hivurgsrh raonebogr aphici@sses dededetd e
innunochronatographlc assay device as shown in Figure
4 apdst srédacdal by kud arolticod Agnpt o%@zﬁﬁr\stéatle& Sf:f 1%,
For on_of ,the first capt y40) of th

A ePeARCE G B A e BRI ST g Be L CLes

'T%J”Qilf ang; LO-wkdd & H 490bsR, MH W A, fm%p%@e”ﬁ“ gold

| ength was prepared as a menbrane carrier 3. O. of
a &Aligtidan ﬁ@ﬂtmm-rn@bmbdoaﬁg&nh@mmEFIaultleN? B/347
anti body F/ 169 was applied in a linear formto a
pesiluitdenS. OCnia fscdm-tihe easl omthidugpst (eadd sk de Gf0

the 15 nenbrane carrier 3. It was_ then dried at a room
minutes) to precipitate a gold colloidal particle-labeled

antibody. A supernatant solution was eliminated, so as
to obtain the gold colloidal particle-labeled antibody.
This gold colloidal particle-labeled antibody was
suspended in a 50 mM Tris-HCl buffer (pH 7.4) containing
10% saccharose, 1% BSA, and 0.5% Triton-X100, so as to
prepare a gold colloid-labeled anti-Flu A NP antibody
B/347 solution. In addition, 1 pg {(equivalent to weight
of protein) of the anti-Flu B NP antibody F/171 was
allowed to bind to the surfaces of the gold colleoidal
particles by the aforementioned method, so as to prepare
a gold colloidal particle-labeled anti-Flu B NP antibody
F/171 solution. Moreover, 1 pg {eguivalent to weight of
protein) of the anti-Flu A NP antibody F/211 was allowed
to bind to the surfaces of the gold colloidal particles

by the aforementioned method, so as to prepare a gold



tenperature, so as to forma capturing zone 4la (the
first capturing zone) for capturing a conplex of a
virus antigen of influenza A virus and a | abel ed
anti body. Mreover, 0.5 1| of a solution containing a
1.0 mg/ M 20 anti-Flu B NP anti body F/ 171 was appli ed
inalinear form to a positi®n=8.0 nmfromthe end on
the upstream side of the nenbrane carrier 3. It was
then dried at a room tenperature, so as to forma
capdilphda ¥ oprer i) ef-debedapt amt gl FoMiFl extdbody Vi £l
antigen of influenza B 25 virus and a | abel ed
amsuogaayon [0071] - 56 (4-2) Formation of the second
caﬁr@%bzg zone of the nenbrane carrier Another

rane carrier 3 identical to the nenbrane carrier
used)i Npfskub i3R0¥e YRsuRd et og?aBhocla®ia@ device
solutioncontaining a 1.0 ng/m anti-Flu A NP
Sant i bodyhd~/ibGhinwas rappto@thpni @ dsisagadefrbren 49 shown in
position 5.0 mMmfromthe end on the upstream side of
t h@lgﬁéﬁbﬂ afes daradueedaby| Ehaso b et ngr PE@<8HUEST oom

10 e@g stoas%o rEn cat lérl nzogee 41 (hthe

ak --- t
anme%nBﬁ:LH@”éé‘rf’leffJS antigen and a Iabel ed ant i body.
[0 ction of the inpregnated nenber

i npr egnat ed oniattbdget di posi Spdiinipabietl et babalathrane
anti body 15 A strip-shaped gl ass fi ber nonwoven fabric
10wi whth asbiee off 5 mm widShnandadt imprieguatedani preBrsl

| of a
as a membrane carrier 3.

0.5 pl of a solution containing a 1.0 mg/ml anti-Flu

A NP antibody F/169 was applied in a linear form to a
position 5.0 mm from the end on the upstream side of the

15 membrane carrier 3. It was then dried at a room
temperature, so as to form a capturing zone 4la (the
first capturing zone)} for capturing a complex of a virus
antigen of influenza A virus and a labeled antibody.
Moreover, 0.5 pul of a solution containing a 1.0 mg/mil

20 anti-Flu B NP antibody F/171 was applied in a linear form
to a position 8.0 mm from the end on the upstream side of
the membrane carrier 3. It was then dried at a room
temperature, so as to form a capturing zone 41b for
capturing a complex of a virus antigen of influenza B

25 virus and a labeled antibody.

[0071]



m xed solution of the gold colloidal particle-Iabeled
anti-Flu A NP anti body B/ 347 solution and the gold
col l oidal particle-labeled anti-Flu B NP anti body

F/ 171 20 solution obtained in (3) above, and was then
dried at a roomtenperature, sSo as to prepare a

| abel ed anti body- i npregnated%enber. In addition

anot her strip-shaped glass fiber nonwoven fabric with
a size of 5 nm x 15 mm  was |npregnated with 37.5 | of
a gdi-@)cof ¢miag 5fpshei sée 6 2 NP

ant i body F/211 sol ution, and was then drled at a room
te : to prepare a |abel ed

anti bOantgﬂpéP%@ntb%%ngegg?£ieJr§ 1de317clca9r Egrtlh@t}%nﬁgsane

anti body-T npregnate er was use

| Npregnatedsagnber (43-19f abbeet R8E Stdpdrekd, and the

| atter | abel ed antlbody i mpregnat ed nmenber was used as
5the inpoegnat edt resbentBonfcsdie trasiy st 0i.p 20/mThent3-Flu

menbrane carrier_obtained in_(4-1) above was used as

t hé Nfeabtdpedeadiri®h wasopprrhéed ekt astlr%rf?afofoéﬂdt‘?h%

menbr ane r bt ai_ned i ove was _u

CheemaPang- 0 o (R 5h51 <pllet Bte QiR I8 SEaf L brohe

a q&tmwangabaffmw U§@dw9§ 408, saRLeategel YoMy

menber 6, and a filter 10 was used as the absorbing

nerdeiperat e pasd d£3o Fokhpa cipeliehyy poeduadilng ale

i mmunochr omat ogr aphi ¢ assay device having the sane
10comficgadataphuabnd redhiegufer4capbory)y Hxamplex5of Tart

for, reactivity with influenza virus HS5NL 15 strain

(Y&ﬁé&&@ﬁ?asY+%H§03ntﬂﬂ§n|ﬁﬁﬂn%ch??ﬁﬁﬁQxﬁﬁﬁ&ﬁ 8Y¥assay
devo%gzgroduced in

{(4-3) Production of the impregnated member impregnated

with gold colloidal particle-labeled antibody

15 A strip-shaped glass fiber nonwoven fabric with a
size of 5 mm x 15 mm was impregnated with 37.5 pl of a
mixed solution of the gold colloidal particle-labeled
anti-Flu A NP antibody B/347 solution and the gold
colloidal particle-labeled anti-Flu B NP antibody F/171

20 solution obtained in (3) above, and was then dried at a
room temperature, so as to prepare a labeled antiboedy-
impregnated member. In addition, ancther strip-shaped
glass fiber nonwoven fabric with a size of 5 mm x 15 rmm
was impregnated with 37.5 pl of a gold colleidal

25 particle-labeled anti-Flu A NP antibody F/211 solution,
and was then dried at a room temperature, sco as to

prepare a labeled antibody-impregnated member. The
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Exanple 4 was used to carry out a test for reactivity
with the influenza virus HS5N1 strain

(Al chi chen/ Yamaguchi / 7/ 04, Yanmaguchi strain) |Influenza
20 virus H3N2 (A/ Aichi/2/68, Aichi strain) was used as
a control. There was used a test sanple which had
been prepared by allow ng eath of the aforenentioned
influenza virus strains to grow in an enbryonated
chicken egg to obtain a chorioallantoic fluid and

t Mermetir] debaged hen2Bahoriimpakbaatod ondnihard waist hsafl as
anal yte dil uent. in m cropi pette, 150 | of the

Us
t SERpREnfkRed P gﬁr Gpwi8e tostrrrip 10, and che
SRSy SR LA o b1 B oo

chirmategeghbi calhsmddiereion. tht vest |afdipatzoa romn
tenperature for 15 minutes. Thereafter, the anount of
t heentarpkexaoti¢heoMiainedanti génl anabdie wgol dsed as the

colloidal 5 particle-|abeled antibody captured by each
ofmempa appr serrEapthrdfngheroneszlatahrl tthe g6 bhg membrane

captur.i ng zone 4lc. wa bserved by naked eyes._ Th
BT 0 OPhe RERpiEx 1 -CApbhPEa YAY Wb ey Byrbrane
classiifyl R9okEhend evdle Qf 1o Vi GhiteneQl Ok, MBESD fabric
i ncreases or decreases depending on 10 fhe captured
anRidntusednke the foldiewiragedvshgorsmivdd v, npalked eyeser

- (no coloration); (slight coloration); + (clear

coteer atsednys the (bsmbemgcokobati dnjor @aght£est strip,
(significant col oratian) is to be noted that the

L0t
HANSFEPYe PEPIUHENE 1Y I 1GHPSAL PR FPIFIPIVC PRy device
af orenent ion 15 Y, hi, strain S 24, and that
havwv ”%VghQ gg et$9§¥g§#£§Fégﬁ ag 1n!ﬁ%qﬁ¥% ﬁ

t he ue” o e | ant Oi uid of the
Al ghizagtrain was 2048. The

Example 5 (Test for reactivity with influenza virus HS5N1
strain (Yamaguchi strain))

The immunochromatographic assay device produced in
Example 4 was used to carry out a test for reactivity
with the influenza virus H5Nl strain
(A/chichen/Yamaguchi/7/04, Yamaguchi strain). Influenza
virus H3N2 (A/Aichi/2/68, Aichi strain) was used as a
control. There was used a test sample which had been
prepared by allowing each of the aforementioned influenza
virus strains to grow in an embryoconated chicken egg to
obtain a choriocallantoic fluid and then diluting the
choricallantoic fluid with an analyte diluent. Using a

micropipette, 150 pl of the test sample was added

dropwise to the sample-receiving member 6 of the test
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results are shown in Table 1. [0074] Table 1: Test
for reactivity with influenza A virus 20 subtype H5NL
The second capturing The first capturing zone zone

Di lution magnification Yamaguchi Ai chi Yamaguchi Ai chi
strain strain strain strain (HS5N1) (H3N2) (H5N1)
(H3N2) 10-1 ~ + +++ +++ +4 2 -2 ++ ++ ++ 10.3 +

++ 10-' + ++ 105 - 59 - [0075] Fromthe results
shown in Table 1, it was found that al nost no

r eadirilpi phtained tive Evamiedechi 82 ridhat ((HBENES dggeloped
confirnmed in the second cagturing zon 1c,

o PBa SSRPE R G GREEPOTy U (3 G TR & = 9%
( H% ?ggg‘?ﬁgsfo lpjosfr{i'ifllu\églsgozltl'{\elgje'a nggS etﬁié_sé{h&ﬁlt éag

sugge at” the =~ anti - ant1 body F/ 2171 us
as thel 2bgbedx apt ihrdy i fiar ahbegéesdndtuHed g2Qdi soNDéidal
reactive with the Yamaguchi strain (H5N1), and thus
I t pdoes chotlaipebid iagalilbpdyeasptdfeditizh daled iofif Fhenzar#
virus subtype H5NL. In contrast, the anti-Flu A NP
antiapsHy 1rp 22anhath & Reds &he peyetd gfePtugdedi ¢PRy ¢ Has
both the Aichi_strain gHBNakeand t he

observed By naked eye amount of the complex
captured was determined by classifying the level of red-
violet color, which increases or decreases depending on
the captured amount, into the following 5 stages with
naked eyes: — (no coloration); * (slight coloration}; +
(clear colecration); ++ (clearer coleoration}; and +++
{significant coloration). It is to be noted that the HA
value of the choricallanteiec fluid of the aforementioned
Yamaguchi strain was 1024, and that the HA value of the
choricallantoic fluid of the Aichi strain was 2048. The
results are shown in Table 1.

[3074]

Table 1: Test for reactivity with influenza A wvirus

subtype HS5N1
The second capturing The first capturing
zone zone
Diluticn - -
magnification Yamaguchi Aichi Yamagqchl Alcpl
strain strain strain strain
{H5N1) (H3N2) (H5N1) (H3NZ)
107t —t 4+ +++ 4t
1072 - ++ ++ ++
107% - + + +
107 - + + +
1073 - - - -
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Yamaguchi strain (H5N1) at the first capturing zone

41la. [0076] 15 Exanple 6 (Test for reactivity with

vari ous subtypes of influenza A virus) The

i mmunochr omat ogr aphi ¢ assay devi ce produced in

Exanple 4 was used to carry out a test for reactivity

Wi th 15 subtypes of i nfl ueiza®Avirus. There was used

a 20 test sanple which had been prepared by all ow ng
each subtype of influenza A virus to grow in an
enb?§ohht ed chicken egg to obtain a chorioallantoic
fluid and then dilutin the,chorgﬁglianloic fluid

with af “gRaiFfeere it vem O UsitRg T8RP 1T ot opi petite Fo1EE Apat
of le. w@% e r |.se e

saﬁ%ﬂgs-gr gﬁii%ﬁ%lﬁéﬁger gch‘ﬂe %ﬁgagg%iﬁ?ﬁ%b ngiNr%édwaS

| Ne&Xamhal 4n $8et Bakohd MSturd@elz8A€d41c, when compared
chromat ographically therein. It was left at a - 60
r oobth ertperatagte viioy dbthm the éd.chthereaft eff3Nde used as

anmount _of the conEIex of the virus antigen and the
gof dPOTHH V6T FAPtEaLt | éflbé-sleab‘éﬁéélt%n%‘FQﬁﬁfa:e@aﬁfléFeHh%y

coE P 3BT L0. 500 1%t 6 s

=1
capturing cbserved by ha eyes.

anpypteid de 0Bl 85 £anidy edavasvdef erim Ned Mhaguchi
classifying the | evel of red-violet color, which

I NEt £aeS(HIN 1dechaaselus depealudisngoanspbel £agd lnedeact
anmount, into the followwng 5 stages wi th naked eyes:
- (hoh cdieoriatfiloenza fsvigm skdtoygkeoHalNlon)in Fopgraak:
coloration); ++ (clearer I and +++

¢ t ;
(SFahiF1Cart et BPathbhiody [ 29 tn€"Sare fevel of

reactivity with both the Aichi strain (H3N2) and the
Yamaguchl strain (HS5N1) at the first capturing zone 4la.
[0076]

Example 6 (Test for reactivity with various subtypes of
influenza A virus)

The immunochromatographic assay device produced in
Example 4 was used to carry out a test for reactivity
with 15 subtypes of influenza A virus. There was used a
test sample which had been prepared by allcowing each
subtype of influenza A virus to grow in an embryonated
chicken egg to obtain a choricallantoic fluid and then
diluting the choriocallantoic fluid with an analyte
diluent. Using a micropipette, 150 pl of the test sample
was added dropwise to the sample~receiving member 6 of
the test strip obtained in Example 4, so that it was

developed chromatographically therein. It was left at a
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The follow ng influenza A virus subtypes were

subjected to the test: A/Puerto Rico/8/34(HLN1), 15

Al Hokkai do/ 11/ 02( HIN1) , A/ Si ngapore/ 1/ 57( H2N2),

Al Al chi/ 2/ 68( H3N2), A/ Hokkai do/ 1/03(H3N2),

A/ duck/ Czech/ 56( HANG) ,

A/ duck/ Pennsyl vani a/ 1028/ 83( |5|§N2) , Al Hong

Kong/ 156/ 97( H5N1) , A/ Hong Kong/ 483/ 97( HSN1) ,

Al tur key/ Massachuset t s/ 3740/ 65( H6N2) , 20

A sea/ \ereeachivget oL 11800 HINAsS - Thereafter, the amount

Al turkey/ Ontari o/ 67( HSN4) .
Al Phr ke RS o %Bﬂi@f\@}? antigen and the gold

ﬁggg%ﬁ#{é%ﬁ%ﬁ%gﬂ;é@g&%%é%?&@ﬂgntibody captured by each of

A/Qﬂgkffﬁéﬁﬂddp%@Qﬁﬁﬁ(Eﬁﬁéfﬁla and the second capturing
Al gul | / Maryl and/ 704/ 77( HL3N6) , 25

A rehé at T Astar alobant 2830 B2{detN®)yes. The amount of the
Al duck/ Austral i a/ 341/ 83(HL5N8) . The results are shown

i ncomakte mptered pagrastaEninet byaclippaifing £he 1gvel
si gpi fleant,col oration,, vas gbserved af hoe firsl

capt uFfhg Fone 504°6f TReSR 64 & Pp 10 W I+ $%gar d
1048bbnd N8y U YSeSELBL NS S UNARIET inBot B h?oiﬁ}ﬁ:i_anfbl%t
no col orat1ion was observed at the capturing zone 41b
thetg@ds Wiith megaudetosall e cdlbwstishy AlNS(s1Ayhihe

ot her hand, at the second capturing zone 4lc of the

t espleratipmdg, ndcdehoravlorptvian)obger vedeareh regard
to only the H5N1 strains, nanely, A/glon 10
koﬁ@}ﬁ%%‘?w)(;l—l@qu) +§ﬁd(W%CI%ﬁgF2 gfgr?l?%Nl) anong
al '[DH“F i nfluenza A viruses subjected to the test, but
a Si gn*fi cant coloration was observed with regard to

t he The following influenza A virus subtypes were
subjected to the test: A/Puerto Rico/8/34 (HIN1),
A/Hokkaido/11/02 (HIN1l}, A/Singapore/1/57 (H2ZN2),
A/Aichi/2/68(H3N2), A/Hokkaido/1/03(H3NZ},
A/duck/Czech/56 (HAN6), A/duck/Pennsylvania/1028/83(H5N2),
A/Hong Kong/156/97 (H5N1), A/Hong Kong/483/97 (H5N1),
A/turkey/Massachusetts/3740/65 (HEN2),
A/seal/Massachusetts/1/80(HTNT),
A/turkey/Ontario/67 {HB8N4), A/turkey/Wisconsin/66(H9NZ},
A/chicken/Germany/N/49 (H10N7), A/duck/England/56(H11Né),
A/duck/Alberta/60/76 (H12N5),
A/gull/Maryland/704/77 (H13NG),
A/mallard/Astrakhan/263/82 (H14N5),
A/duck/Australia/341/83(H15NB). The results are shown in

Table 2.



other virus strains subjected to the test including a
subtype H5N2, A/ duck/ Pennsyl vani a/ 1028/ 83 (H5N2). 15
Accordingly, it was found that the

i mmunochr omat ogr aphi ¢ assay devi ce described in
Exanpl e 4 exhibits reactivit% with all the influenza
A viruses at the first capfu Fn@ zone 4l1la but fails
to exhibit reactivity with only the influenza virus
subtége H5N1 at the second capturing zone 20 4lc.

Thé8e7/%ksul ts denonstrate that the anti-Flu A NP
anti bod F/211 used as a |.abel ed antibgd of the t%st
strip dSeSRBE FEFRtTK S rhé PLPPUERAR A SR PEEtLon

su P&, 4ENL cke, Wt rinaf z i s
sug%§§g% othéf%%hgﬁgtﬁg %%6%?%%JFB 1%B§§ %é;%ﬁ ehe test

Acsr tb Nl Yuithebgaraatpl £1 clHeeatiedst Eopy anPadureicted
suspected of influenza infection is subjected to the -

3 62teo| nmnootir.ofmttograpbi crasisay wievicbecdesdratbethe n
Exanple 4, if coloration is observed at the first |
captRb R arees 13l Bherepk widdoAG98apt P i dt Zdife ATes
it _will_ be confirne that the patient is,infected
w PR T nPROGHe ot e el R P FERE b (b o, 2one
W b - ber suspecisedsthab 3he ndaldienbchisni et Wddhvdtn
usual influenza virus. In addition, if colorationis
obsegaad tai dle fthesHSNTapitHinyg namelglaadng S not
observed at the second capturing zone 41c, it wll be

10 sukpedt Eeb AHat( HENG ) pand et Harw ikenigrifi88¢ 8d Wil )t mEong

i nfluenza virus HS5N1. Accordingly, sing this device,

itaLﬁc slrh{%‘fpﬁlaep‘t B Sé%ﬁre&ﬁfaga{:% thedsint L9402

pagigﬁffi&%e%%ilggagﬂoﬁh,?aé Y served with regard to the
other virus strains subjected to the test including a
subtype H5N2, A/duck/Pennsylvania/1028/83 (H5N2).

15 Accordingly, it was found that the immuncochromatographic
assay device described in Example 4 exhibits reactivity
with all the influenza A viruses at the first capturing
zone 4la but fails to exhibit reactivity with only the
influenza virus subtype HSNl at the second capturing zone

20 4lc. These results demonstrate that the anti-Flu A NP
antibody F/211 used as a labeled antibody of the test
strip 20 does not react with the influenza A virus
subtype H5N1 but reacts with all influenza A virus
subtypes other than the subtype H5NL.

25 [Q079]

Accordingly, when a sample collected from a patient

suspected of influenza infection is subjected to the
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of an infectious virus and endeavor to prevent

expansion of infection. If coloration is observed at

the type-B 15 deternmi nati on zone of the capturing zone
41b, it will be determned that the patient is

suspected of being infected with influenza B virus.

If no coloration is observed4dm all deternination

zones, it will be determned that the patient is
negative with regard to 20 influenza infection.

[ OOS@}JHOEFhQ@naml@g apgay hde ptes edsdmipedt ignfxample 4,
infection wth the influenza viru

. H5N1
ot FBIOEs LI He 1 GRTEAEHOUGE The Lo FeP R BoEgPe 41
R RWL Do | AR ELUSRES 1] TS UL KBS AR med

t he second ant I'S not r'eactive wth

I nfhd@nzhe Ao i fdisc S.Ll!sbtlhrf@c%.'é&'lvutlﬁazheblﬂnﬂl&eh@éﬁriMES
with all influenza A virus subtypes other than the
subtlyipe o HORANZ [ GOBIL[thuFabkew?ll Testsyspectedcthet t yhe
with various subtypes of 5 influenza A virus
Re®EFiPEyts Hm fareod ﬂ“étthTﬁeus%tib@U&ntzél ﬁlﬁ‘é?re In

val i ; 3egond, fﬁ@% '(a{ﬁ% agggéﬂaé‘grvech’ Tt Rd €eil

A BGEM SR cb S6LVed

A Hakkai- a4 11402 {1HLNL): @Q’ #dt *dbserved at the second

capturing zone 4lc¢, it will be suspected that the patient
is infected with the influenza wvirus HS5N1l. Accordingly,
using this device, it becomes possible to give
appropriate treatments to patients depending on the type
of an infectious virus and endeavor to prevent expansion
of infection. If coloraticn is observed at the type-B
determination zone of the capturing zone 41b, it will be
determined that the patient is suspected of being
infected with influenza B virus. If no coloration is
observed in all determination zones, it will be
determined that the patient is negative with regard to
influenza infection.

[0080]

Thus, according to the present invention, infection
with the influenza virus H5N1 can be detected by the
combined use of the first antibody reactive with all
influenza A virus subtypes and the second antibody that

is not reactive with the influenza A virus subtype H5N1



5

10

H2 A/ Si ngapore/l /57 (H2N2) 256 +++ +++ H3
A/ Aichi/2/ 68 (H3N2) 2048 +++ +++ H3 A/ Hokkai do/1/03
(H3N2) 4 +++ +++ H4 A/ duck/ Czeck/ 56 (HANG) 512 +++
+++ H5 A/ duck/ Pennsyl vani a/ 1028/ 83 256 +++ +++
(H5N2) H5 A/ HongKong/ 156/ 97 (H5N1) 512 +++ - H5
Al HongKong/ 483/ 97 (H5N1) 512 6#+F - H6
Al tur key/ Massachusetts/ 3740/ 65 256 +++ +++ (HEN2) H7
Al Seal / Massachusetts/1/80 (H/N7) 2048 +++ +++ H3
Al butkey/ Gmetriivy 67 thHeMNY) iRBBuerzar-A Viigus subtypes other
Al turkey/ Wsconsin/66_(HON2) 512 +++ +++ HI10
A/EHF‘Eké HeRP NPHY - (HION7) 2048 +++ +++ H11
A/g%ééﬁlngl and/ 1/ 56 (HLIING 512 ++ ++ HI12

uc berta/ 60/ 76 (HL2N5) 512 +++ +++ H13

Al gutd Mary. ands o Odd of 7 L3NG ). Sk 2t B +a ribhs Hlbtypes of
Al mal | ard/ Ast rakhan/ 263/ 82 1024 +++ +++ (HL4N5) H15

A/ duck/ Aust rali a/ 341/ 83f¢&|&5w)A ]31218:11-B++ +++ 0082]
Exanpte—y—{TFest—Fot reacttvrty wth /a!lu S bu%&x&nﬁlty
of inflyenza A virus in various diluytion —
magnidbcations) 10 The j.qeunochr omat odfaphive &sissay .. ..q4
dévi ce produced in Exanple 4 was usefl"t0°daiepyirdng @apturing
test for|reactivity - 64 with 8 influenzg A ¥fusés. zone
T1erg1mssAy@1@gtcaR§&§§;§4aqu) whi ch had>deeen preparfed +++
by ak{ oWl g SRS, T b Femam A 64 = n
H2 A/Singapore/1/57 (HZN2) 256 +++ +++
H3 A/Richi/2/68 (H3N2) 2048 +++ +++
H3 A/Hokkaido/1/03 (H3N2) 4 4t +++
H4 A/duck/Czeck/56 {HANG) 512 +++ -
HS A/duck/Pennsylvania/1028/83 256 +++ +++
(H5N2)
HS A/HongKong/156/97 {H5N1) 512 +++ -
HS A/HongKong/483/97 (HSNL) 512 +++ -
HE& A/turkey/Massachusetts/3740/65 256 +++ +++
(H6NZ)
H7 A/Seal/Massachusetts/1/80 (H7N7?) 2048 +++ +++
HE A/turkey/Ontario/67 (HEBN4) 256 ++ ++
HS A/turkey/Wisconsin/é6 (H9N2) 512 +++ +++
H10 A/chicken/Germany/N/49 (H1ON7) 2048 +++ +++
H11 A/duck/England/1/56 (H11ING) 512 ++ ++
H12 A/duck/Alberta/e0/76 (H1ZN3) 512 +++ +++
H13 BA/gull/Maryland/704/77 (R13N6) 512 4+ +++
H14 A/mallard/Astrakhan/263/82 1024 +++ +++
(H14N5) i
H15 A/duck/RAustralia/341/83 {H15N8} 128 +++ +++
[(0082]
Example 7 (Test for reactivity with various subtypes of
influenza A virus in various dilution magnifications)
The immunochromatographic assay device produced in

Example 4 was used to carry out a test for reactivity



virus to grow in an enbryonated chicken egg to obtain

a chorioallantoic fluid and then diluting 10, 100,

1000 and 5 10000 times the chorioallantoic fluid with

an analyte diluent. Using a mcropipette, 150 | of

the test sanple was added dropwi se to the

sanpl e-recei vi ng nenber 6 of %4 He test strip obtained

in Exanple 4, so that it was devel oped

chromat ographically therein. It was left at a 10 room

t emgéhauiefivenad Arivigess - THRraxsf ways, ushd anbemt sagivle
the conplex of the virus anthgen and the

ol d
coMitiaP<aPtre - Iuaser  ant LB c%f’pﬁ%gé“élﬁﬁnéﬁc'ﬁ
r%% E'r§£o&a§a%ﬁngmé§%ﬁa€% %} ngdo?ﬁain a
capturlng one 41c was o serve y fa yes

amyir 18k 11 Aetd b cormlexnearhuh edi yasirdetier, moed byoo and
classifying the | evel of red-violet color, which

5|ndﬂéﬂ@eslmesdEMﬁenhnr;oadependungfrnudtwiuhaphuaedlyte
anmount, into the followng 6 stages with naked eyes:
- (ChdU@@Iter dtdiog) a méglrpghpettzebl orodt tanpf #he ctesty sample

coloratl rer 20 colirat|o Qvlng memb?lcan?f

(si'gh ggﬁtdﬁ%ﬁéﬁ ?lonfheaﬁamﬁ sTTgn

Co't@lr att'ege) stLP{?aﬁz]talﬂé% 19' l‘_‘.Q \}ng I@f lé@@%@tp‘ﬂf' LHSES
were subjected to the test: i et nam 1194/ 04( H5NL1) ,

A/HQW@lZﬁeKOB@fdﬁﬁﬂdﬁﬁﬂﬂﬁNkhlly therein. It was left at a
A/ Chi cken/ Suphanburi /1 /04(H5NL),

10A/ Weoop despand brryoldra/ld/ 050HEa]) , Thereafter, the amount
A/ Chi cken/ | bar aki / 1/ Q5( HHN2)

N St RORRAP 57 51 SOEBRBYE enfkyen and the gold
M R AR e A A e R S
the first capturing zone 4la and the second capturing
zone 41lc was observed by naked eyes. The amount of the
15 complex captured was determined by classifying the level
of red-violet color, which increases or decreases
depending on the captured amount, into the fcllowing 6
stages with naked eyes: — (no coloration); * (slight
coloration); + (clear coloration); ++ (clearer
20 coloration); +++ ({significant coloration); and ++++ (more
significant coloration).
[00B3]
The following influenza A viruses were subjected to
the test: A/Vietnam/1194/04 (H5N1), A/Hong
25 Kong/483/97(HS5N1), A/Chicken/Suphanburi/1/04 (H5N1},
A/Whooperswan/Mongolia/3/05 (H5N1),

A/Chicken/Ibaraki/1/05(H5N2), A/Swan/Hokkaido/51/96(H5N3),



viruses, except for A/ Swan/ Hokkai do/51/96 (H5N3) and
A/ Chi cken/ Net her |l ands/ 03 (H7N7), are known as virul ent
5 strains. The results are shown in Tables 3-1 to 3-4
together with the HA val ue of the chorioallantoic
fluid of each subtype. [OOS&% Table 3-1: Test for
reactivity with influenza A Vixuses A/ Vi etnan 1194/ 04
(H5N1) A/ Hong Kong/483/97 (H5N1) Dilution HA value =
512 HA value = 512 magnification The first The second
Theé/ChiskefThetsao/A Tl H7¥apt uandg capturing capt uring
capturing zone zone zone z ne 10-1 ++++ M ++++ -

10A2Ch;¢ enjNetherlgands/03 (§IN7) q o Ipese. lﬂflu%ﬁ?ﬁd@SS]
Tabl.e 3-2: Test f t f
ab';€uge SA/%§§ gfgugzgnlé?ﬁ¥¥?%ﬁé&)§1)9%eQﬁgN§) and

VI ruses

A M@ﬁ@ekéwmgrﬂd%//%owwwl)aL(érlil}l%}m Bk yiienediA

val ue = 512 HA value = 16 nagnlflcatlon The first The
5se@mmdlﬁhe hnms&eﬁhetseafmuhhnnﬂlimlmgbmaatmflrmp 3-4

capturing capturing zone zone zone zone 10-1 ++++ +
++Eegether owitiysthe HArvalyg- @f +hhe chpriocallantoic fluid

of each subtype.
[0084]

Table 3-1: Test for reactivity with influenza A viruses

10

A/Vietnam/1194/04 (HSN1) A/Hong Kong/483/97 (H5NI)

. . HA value = 512 HA value = 512

Dilution
magnification The first The second The first The second
capturing capturing capturing capturing
zone zone zone zone

1971 ++++ —t 4 _

1072 +++ - +++ _

1073 + - ++ -

107* + - + -

[0085]

Table 3-2: Test for reactivity with influenza A& viruses

A/Chicken/Suphanburi/1/04 | A/Whooperswan/Mongolia/3/05
(H5N1) (H5N1)
Diluticn HA value = 512 HA value = le6
magnification The first The second The first The second
capturing capturing capturing capturing
zone zone zone zone

107t e+t + N -

107® 4t - 44 -

107? 4 - + -

107 + - + -

[0086]



10

15

lo-1 + - + - [0 086] - 66 Table 3-3: Test for
reactivity with influenza A viruses

Al Chi cken/ | bar aki / 1/ 05 A/ Swan/ Hokkai do/ 51/ 96 ( H5N2)
(H5N3) Dilution HA value = 512 HA val ue = 256

magni fication The first The second The first The

second capturing capturing éépfuri ng capturing zone
zone zone zone 10-1 ++++ - +++ +++ 10 _2 +++ - ++ ++
10-1 ++ - + 10-4 + - + - [0087] Table 3-4: Test for

r edstilei By 3wi tTesinflogenzachlvitusaigdh influenza A viruses

A ChrTRenm Tt aTy 99 /4, 1%595114' Nerrangsd 03 LHING /5196
(H7N7) Di lutign A?—%‘l Tkjw ) I—(LA val ue 2 12/ (H5N3, /
rragn]D ccatl on|The f}f r§ u‘gh_e 5sleécond The fi [lﬁc'tvaI _ 25
Pl GALut-g ceot Uiing_Coprur e centirling Sone
Jone Zone zond The firshik 1Pe seeppd ]yt he jigrat |, The sec
Hi+ +++  10- 3 |+FBEUEENG | qppRfuring §a‘fz‘ij’68%? capturing
zone —Zone one zone
1071 ot - et +++
1072 4+ - ++ ++
107° t+ - + +
107 + - + -
[0087]

Table 3-4: Test for reactivity with influenza A viruses

A/Chicken/Italy/99 A/Chicken/Netherlands/03
(H7N1) (H7N7)
Diluticn HA value =512 HA value =512
magnification ' rpo first | The second The first The second
capturing capturing capturing capturing
zone zone zone zone
107! F bt ++ AT e+
1072 e+ + 4 4
107? ++ - ++ +
107 - - + +

[0088]

As is clear from Tables 3-1 to 3-4, coloration was
cbserved at the first capturing zone 4la of the test
strip 10 with regard to all the virus strains subjected
to the test at a dilution magnification of 1000 times or
less. On the other hand, at the second capturing zone
4lc of the test strip 20, no coloration was ocbserved with
regard to all the H5N1 subtypes and
A/Chicken/Ibaraki/1/05 (H5N2) which is a virulent strain

of the subtype HS5N2, and no coloration was observed with



As is clear fromTables 3-1 to 3-4, coloration was
observed at the first capturing zone 4la of the test
strip 10 with regard to all the virus strains
subjected 10 to the test at a dilution magnification
of 1000 tinmes or less. On the ot her hand, at the
second capturing zone 4lc of°"t Fe test strip 20, no
col oration was observed with regard to all the H5NL
subtypes and A/ Chi cken/ | baraki/1/05 (H5N2) which is a
vi rgbent §or&i¢hikskent/ Ithd y£ BBt yfp@%m agAdlpgion

col orati_on was observed wth

A ERPBRENFTERPY /Do TAEPNE At 140 t_fjtﬂel gn Wﬂﬁé{jﬁ #i cation
ColngEfEQQHt é5§§4a6¥§§ ~0i Lste Ave I#yyhf&gagkd to all

ation was observed wth regar e ot her

| NfthdeBZRe A Vihf Ufersda @l RS raybiecd Bk tsadjhetbastoStiad st
di lution magni fication of 1000 times or |ess. Thus,

S5t hesear st sordemprstiiapéibhatft &0 times or less. Thus,
I mmunochr omat ogr aphi c assag devi ce described in
Ex&REEE Zepdlet rdemansé rpbe Tl dets dfmgnocheoppteyearhic

strains i nfl Jenza A Vviru ef rabl fao

erBeevote ot ot LR e Rl hat st g, for

St RiB8 £ 9bn SUPIMRE HNE en@nde PAIAd A %Ifxueagsfsr@pws,

for detection of the subtype HS5NL. | NDUSTRI AL

APBIrkEABL L] T YF$:10QB]ectibnThe phiesartvipeyv@BNiloand the

provides a nmethod for detecting a virulent strain of
10} nfiiguhsat ASViaiuss ofhisthtypseBSNe f janst P@ﬁw@@é@/r%fhat

is reactive wwth all influenz irus s ypes and a
se@&ﬁéeﬁﬁ?%%oEﬁFtq%£?Ct§°Ho?f f&ﬁuﬁqgﬁ¥ EN “vi rul ent
strain of influenza A virus but

INDUSTRIAL APPLICABILITY

[0089]

15 The present invention provides a method for
detecting a virulent strain of influenza A virus, which
uses a first antibody that is reactive with all influenza
A virus subtypes and a second antibody that is not
reactive with a virulent strain of influenza A virus but

20 is reactive with all influenza A virus subtypes other
than the virulent strain, so as to detect an antigen that
shows a positive response in a reaction with the first
antibody and shows a negative response in a reaction with
the second antibody according to an immunocassay. In

25 particular, the present invention provides a sandwich
immuncassay, and an immunochromatographic assay and an

immuncechromatographic assay device. According to the
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20 is reactive wth all influenza A virus subtypes

other than the virulent strain, so as to detect an
antigen that shows a positive response in a reaction
with the first antibody and shows a negative response
in areaction with the second anti body according to

an i nmunoassay. In 25 partlc@?ar t he present

i nvention provides a sandwi ch i munoassay, and an

i mmunochr omat ogr aphi ¢ assay and an

| ERARSEr dRHEDYEaphic Wgswy badongéng Aeeor diingleatt Aerain

resent |nvent|0n VI Irus eIO n 0O alyVv rL”ent
sﬁfap A GRheh( Y Eove 20 Bre Spar i pLcahik ety bY
l%dmg¥h8d SF%P! Eﬁghﬁgesgmy%Jakmﬁlgﬁe§§nﬁseful for

|nve ion i s use rapt d and sinple diagnosis

ofa tﬂ@ﬁu $8asesmPie NiANIDsi® BiEr dhe alikddiR: d icke harbsed
by such a virus. BRI EF DESCRI PTI ON OF DRAW NGS [ 0090]
Filgiurds laadi sha pllee cdwedsbewsnghaa spewis. ¢ exanpl e

10 of the inmunochromat ographi c assay device of the
present invention with a single inmunochronatographic

tqﬁ#IEIBEECFﬁQQF%EVICG WQNG§ a longitudinal viewin

ion 0 omn in Figure la; Figure 2 is
a oy vi ew show ng a speC|f|c exanple 15 of the
|nnunochronatograph|c assay device of the present
i nvent Fogune t1e tiwo o pranochewnsi@giraphki epbesfistetygle
Figure 3 is a plan view show ng another specific
exdnphe énmphech penateEreERraCoge aphi devisinp fdékrecBrafent
the present |nvent|oq_MAth t wo |nnunochr%lc %grgphlc

EﬁﬂvgﬂﬁlgerbE Iftngle immunochromatograp strip,

and Figure 1b is a longitudinal view in section of the
device shown in Figure la;

Figure 2 is a plan view showing a specific example
of the immunochromatographic assay device of the present
invention with two immunochromatographic test strips;

Figure 3 is a plan view showing another specific
example of the immunochromatographic assay device of the
present invention with two immunochromatographic test
strips; and

Figure 4a is a plan view showing a further specific
example of the immunochromatographic assay device of the
present invention with two immunochromatographic test
strips, and Figure 4b is a longitudinal view in secticn

of the device shown in Figure 4a.



Figure 4a is a plan view showing a further specific
exanpl e of the i nmunochronat ographi ¢ assay devi ce of
the present invention with two i mmunochromat ographic
test strips, and Figure 4b is a longitudinal viewin
section 25 of the device shown in Figure 4a. - 69 -
DESCRI PTI ON OF SYMBOLS [ 0091]°° 1 Adhesi ve sheet 2

| mpregnat ed nmenber 5 3 Menbrane carrier 4 Capturing
zone 5 Absorbi ng nmenber 6 Sanple-receiving nmenber 10
| MPEACBRPDIEN aff SPMBOLEest strip 10 20

| mmunochr omat ographic test strip - 70 - CLAIMS 1. A
nmetlA881t or detecting a virulent strain of influenza A
viﬁus, ggg_ch conprises providing a first 5 antibody

. es5lve Shee . .
that is reactive wth all influenza A virus subtypes

and a sggodnarthbpdypihat is not reactive with a
virulent 'strain of influenza A virus but is reactive
5w 8h alMemnbangernzarPeyvi rus subtypes ot her than the
virul ent strain, and conducting an i nmunoassay to
detlect QaPtaryizgt P§BA that shows a positive response in

a reactjon wth the first antibody and shows a
nedat i V&TEGFsBTR®T a reaction with the second

an%'bOQ%mmde—receiving member
10 Immunochromatographic test strip

10 20 Immunochromatographic test strip



2. The detection nethod according to claim1l1, wherein
15 the i mmunoassay conprises a sandw ch i mmunoassay
using the first antibody and a third anti body that is
reactive wth an antigen with which the first

anti body is reactive, and/or a sandw ch i nmmunoassay
usi ng the second antibody -ard a fourth antibody that
is reactive with an antigen 20 with which the second
antibody is reactive. 3. The detection nethod
according to claim2, wher&lAIMEhe first antibody and
the second or fourth antibody are immobilized in a
carrier. 25 4. The detection nethod according to claim

3, ,wherein . the third antibody j. tive w tly all
niT ners ek Gee. SouETRy W s BARAE iRl F

_ _ I'ra : bt ypes an ourtt
f’in%;fl@gélnia? A0t hgacthyenWebih A s HoeRbiggrai fi wft
i nfluenza A virus but is reactive with all influenza

5A ¥htUBo&phinges sotrbactihanwitie alilr unFAtensar&i virss 5.
The detection nmethod according to claim3, wherein
t heubhypels aarg! faoweckngnenbbepds St A St hESRelehis cHith
to or different_frog1eagg ot her_ ar.e regc%ive g@gé%igé
i nfl YeR2ESTE Vi TRid s Qibt yPESUCREF ¢ P Sdet'act T on hethod
ac [ t e ,0f - [ ; j e
i FOER 2 ANt at kb g e /et Rl Ehgh Cend
moRgeL08Rt Sidibodiaas agalnstisy dHiGheopbateap ©f detect
i nfl uenza virus. ‘

10 an antigen that shows a positive response in a reaction

with the first antibody and shows a negative response in

a reaction with the second antibody.

2. The detection method according to claim 1, wherein

15 the immunoassay comprises a sandwich immunoassay using

the first antibody and a third antiboedy that is reactive
with an antigen with which the first antibody is reactive,
and/or a sandwich immuncassay using the second antibody
and a fourth antibody that is reactive with an antigen

20 with which the second antibody is reactive.

3. The detection method according to claim 2, wherein
the first antibody and the second or fourth antibody are
immobilized in a carrier,

25
4. The detection method according to claim 3, wherein

the third antibody is reactive with all influenza A virus



10

15

20

25

15 7. The detection nethod according to claim6,
wherein the virulent strain of influenza A virus is
at | east one selected fromthe group consisting of a
subtype H5N1 and virulent strains of subtypes H5N2
and H7N1. 20 8. The detectiaon nethod according to
claim?7, wherein the virul €t “strain of influenza A
virus is a subtype H5NL. 25 9. An

i mmunochr omat ogr aphi ¢ assay whi ch conpri ses

prsmbitgong amdmﬁﬁﬁeﬁnynﬁhrﬁnéibh@w|¥ﬁ;Q?Wlﬁ@@FtlBEth??n@

zone and a second capturing zone 12
f oriEdenh PRt &t &uﬁagﬁt%*oﬁﬁjsr% ot b;?eacme with

i b, | i.zin first g@g? A SELORGea0t Hhogy:
rgg;e&P 3?%? ?%-v1§ﬁr§$£§??9% eing reactive with
aldy Jonfl uenza A virus subtypes, and the second

anti body being not reactive with 5 a virulent strain

of influenza A virus but being reactive wth aI

i nfluenza A virus subtgpes ot her than the viru
st¥-ai nThandetdntcra 6GIERPRI daFPYA Y 1% SR a fl‘?%?rem

m xed solutign_and .a s nixed. sol iRehb€cal t
mesr dhe rd18” a???%ﬁhtﬂﬂmgﬁﬁgﬁﬁe ?lréngéégﬁifhg Zone
anod éﬂ%f%%gﬁ@dff&[?téﬁém%t%%@eaEQSE@&étM@ Yeithhalfli rst

m Xed sol'ution containing a test sanple and a third
antd iy -eeactives swddypss.antigen with which the

first antibody is reactive, and the second m xed

solution containing the test sanple 15 and a fourth

anti body reactive wth_an anti w th which
6. The detection method accoggihg to any one of claims

1 to 5, wherein the first, second, third and fourth
antibodies are monoclonal antibodies against a

nucleoprotein of influenza virus.

7. The detection method according to claim 6, wherein
the virulent strain of influenza A virus is at least one
selected from the group consisting of a subtype H5N1 and

virulent strains of subtypes H5N2 and H7NI.

g. The detection method according to claim 7, wherein
the virulent strain of influenza A virus is a subtype

H5N1.

9. An immunochromatographic assay which comprises:
providing a membrane carrier having a first

capturing zone and a second capturing zone which are
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25

the second antibody is reactive, or

chromat ographi cally devel oping, in the nenbrane
carrier, the first mxed solution toward both the
capturing zones, whereby a virulent strain of

i nfluenza A virus can 20 be detected based on a

result that a positive respofde”in a reaction with

the first antibody is shown in the first capturing

zone whil st a negative response in a reaction wth

t heosreadnich greidetdymi sed oy Hiwnishéhseeofidoy ajmmatiidg zing
zone. 25 10. The assay according to claim9, wherein

t he £hr 3t angddrHgdgne s r et @nkilPRAY| FesREiueifiy rAthe
Vi pus_subt v.pe ;.73 and the f th,ant] j.S NOL:
FEETT RNy beflpohreot it BErHhERE e o B
bugub@¥§é§¥“&ﬁﬁetﬁbtQe@$$d A ilgee Z%eﬁn#'ﬁ&@ SHHRRS with
ot her than the virulent strain. 11. The assay
acgovthulgerito selrati m 9f iMiETeinra e vikiis dbuanc froumeactive
anti bodi es which may be identical to or different
frohtleaeh omfdieara R eabrisy SUNtyResl Phaf| Rz d£heA

virus subtypes. 10 12. The assay according to any one
ofvﬁ¥%ﬁ?ﬂ§'§ﬁfglfl,an erein the first, second, third

and foust R, 3kl PO £5,1 A &YRABEL ARAL ANtdbod
gop f |n?Fu ﬁ

: ed
agai nst a nuc oteino enza virus. 15 13.

Theo Bgtsdh a60EAERH0L Kl addNsbAutWhar ehNtid enenbiradleent
strain of influenza A virus is at | east one selected
froartiwr groowpdcohsi 611y wiptarsngt gpee HMN1 Ehmd second

virulent strains of subtypes HS5N2 and H7NL. ,
capturing zone respectively, the first mixed solution

containing a test sample and a third antibody reactive
with an antigen with which the first antibody is reactive,
and the second mixed solution containing the test sample
and a fourth antibody reactive with an antigen with which
the second antibody is reactive, or chromatographically
developing, in the membrane carrier, the first mixed
solution toward beth the capturing zcnes,

whereby a virulent strain of influenza A virus can
be detected based on a result that a positive response in
a reaction with the first antibody is shown in the first
capturing zone whilst a negative response in a reaction
with the second antibody is shown in the second capturing

zone.

10. The assay according to claim 9, wherein the third

antibody is reactive with all influenza A virus subtypes,
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20 14. The assay according to claim13, wherein the
virulent strain of influenza A virus is a subtype
H5N1. 15. The assay according to claim9, wherein the
third and fourth antibodies are |abeled with netallic
col l oidal 25 particles or Iatex particles. - 74 16.
The assay according to cl & 315, wherein the nenbrane
carrier is a nitrocellulose. 17. An

i munochr omat ogr aphi ¢ assay device for detecting 5
viendl ehe Soumtin aoft ibeyubazzeR 8AaUE vewniEh %oYrgp]f‘i”seéét

at least a first antibod q% is reactive with ii
|ﬁFFééﬁz%ﬁA&%@%QE?%?uﬁtnggs s o 2tV Body  E nat i s
NQt ¢ 1,ERCL T Y& W LD é%ﬁ%&%FEGQE?%Qréﬂdh QQe'ngﬁﬁgﬁ@ frain.

vitF su Ut® Ts'teactive i nfluenza A virus
subtypes other 10 than the virulent strain, a third
antibody that is reactive with an antigen with which
the.fiTisd arddybedyording eaztdhagm &, fablerﬁllanim%ddyrd
that is reactive with an, antigen with h_the

seagndounth barfylhadiesarbi g, m%#uPﬁilqﬁﬁﬁBFﬁietea??ier

Wher in the_first and,second_ an influe
Rttt SRR AR B aeipenee

h Prede & i ne

tgpvqggprgggt§§ggler so as to forma first capturing
zone and second capturing zone respectively, and

the third and fourth anti bodies are | abeled with
suitabl e |l abeling agents, and wherein the third and

f dur.t hTlaatd bodi escarding m epa edheartacpasrei dnte et e
fromthe capturing zone

S b
cﬁW@ﬁ&ﬁBgF%ﬁhf%%ﬁqsl%ﬁ?@@POpEEl % ?éﬁaqﬁﬁﬁ5paﬁgtl%%?}ler
toward {he, b1 5t dndhReend et trd tthAQRgtotein of
r S5 BPPISLY!

influenza virus.

13. The assay according to claim 12, wherein the
virulent strain of influenza A virus is at least one
selected from the group consisting of a subtype H5N1l and

virulent strains of subtypes H5N2 and H7NI.

14. The assay according to claim 13, wherein the

virulent strain of influenza A virus is a subtype HOSNI.

15. The assay according to claim 9, wherein the third

and fourth antibodies are labeled with metallic colloidal

particles or latex particles.




25 18. The assay device according to claim17, wherein
the third antibody is reactive with all influenza A
virus subtypes and the fourth antibody is not
reactive with a - 75 virulent strain of influenza A
virus but is reactive with all influenza A virus
subtypes ot her than the vifulént strain. 5 19. The
assay device according to claim17, wherein the third
and fourth antibodi es which nmay be identical to or

di {6 er ek beeayecactowtiver tar e1péact P v e HRuH P the

i nfluenza A erus,subtypeskﬁég 0. The assay device
acRYMRIT S G raffrond dF LY ¥7°5F0 19, wherein the

first, second, third and fourth antibodies are
nonocl onal anti bodi es agai nst a nucl eoprotein of

i {4 uenza Wit HS ch dom2dog rEph 12S S3¥a fedé EEcacar diemgct ong
claim 20, wherein the virulent strain of influenza A

5 Vi AUSiiSlaéit |seastinoné isglestzd A vornshewlyioyp-omprises
consisting of a subtype HSNL and virul ent straiqi_of
subt ybess HENZL ignd FRRADOQY TRE Fife 158885y VHVT R 2
according to cl.aim 21, wherein the Vi | ino
RGeS b s SoRe YRy o e bl By Sy, I Por
deyice, AGLQrding 4,9,6hahM dfra Mheseii Rl h8nz ABADFBAR but
carrirer 1s a single nenbrane carrier having the 25
fi kst rEaPtUFd NG tRORE lanaft enseond roapsubt ige s ortene r
that are apart fromeach other. - 76 24. The assay

10 devhee diseoridivignto sticaim 17, thilst @it iPREY Fedbridhe

Caiggggiggqﬁféfﬁﬁl%nikggﬁ SE&PQ&%E&F%%%i%Ergg antibody is
reactive, a fourth antibody that is reactive with an
antigen with which the second antibody is reactive, and a
membrane carrier, wherein the first and second antibodies

15 are previously immobilized in predetermined positions of
the membrane carrier so as to form a first capturing zone
and a second capturing zone respectively, and the third
and fourth antibodies are labeled with suitable labeling
agents, and wherein the third and fourth antibodies are

20 prepared at a position remote from the capturing zones
for being chromatographically developed in the membrane
carrier toward the first and second capturing zones,

respectively.

25 18. The assay device according to claim 17, wherein the
third antibody is reactive with all influenza A virus

subtypes and the fourth antibody is not reactive with a
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which the first antibody is inmobilized and a second
nmenbrane carrier in which the second antibody is 5

i mmobi li zed. 25. The assay device according to claim
24, wherein the third antibody is prepared on the

first nenbrane carrier and the fourth antibody is
prepared on the second 10 heffbrane carrier. 26. The
assay device according to claim?25, wherein the third
and fourth anti bodi es are prepared whil st being
|mﬁmagnatedtrmim<ﬂEm@éﬂyedzspESEdﬂ0mlnﬁelﬁlﬁ@ﬁcﬁhﬂe with
second 15 nenbrane carriers, respectively. f
asddy 188V ez ack o diify SUE tEPar n?gl%e H? béi%ﬁu the
first .menbrane carrier and the second nenbrane

c& P& ‘have an el ongated form and the i npregnat ed 20
nmenbers di sposed on the respective nenbrane carriers
are placed at a certain distance from each ot her

whid st Thbeasdaw deitheanecoadin®rs arleipl aGedwherein the
paral l el with each other. 25 28. The assay device
addurdi pgdt Soet Bl e, PogHesehi Bt PRy thfe idepgdcal to or
menbrane carrier and the second nenb rane carﬁl fbggﬁ%a

arﬁjléﬁf&ﬁﬁéf:egr?%r‘?ﬁc}éﬁ?fhtel]fe A fipF83Rat Bd 7 31
1§Q8§%% gﬂbE2§ gespectlve nmenbrane carriers are
place 3

aln distance from each other whil st
the two nmenbrane carriers are placed radially or
oppositely. 5 29. The assay devi ce according to claim
24,0 whehei assde deiiced agndrfioug tte @any lsogi e$ whd&hs el
be identical to or different fromeach other are
r derctlidve "R RiRl Fhe nfinfdnzgecond, third and fourt

antibodies are monoclonal antibodies against a

nucleoprotein of influenza virus.

21. The assay device according to claim 20, wherein the
virulent strain of influenza A virus is at least one
selected from the group consisting of a subtype H5N1 and

virulent strains of subtypes HSN2 and H7NI.

22. The assay device according to claim 21, wherein the

virulent strain of influenza A virus is a subtype H5NI.

23. The assay device according to claim 17, wherein the
membrane carrier is a single membrane carrier having the
first capturing zone and the second capturing zone that

are apart from each other.
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A virus subtypes, and are prepared for being
chromat ogr aphi cal | y devel oped in the nenbrane carriers
10 toward the first and second capturing zones. 30.
The assay device according to claim29, wherein the
third and fourth anti bodi es are prepared on the
menbrane carriers. 15 31f’fﬁb'assay devi ce accordi ng
to claim 30, wherein the third and fourth antibodies
are prepared whilst being inpregnated into nmenbers
di2dposBee orstave dewabeanecordivrd dios c10m327, Twee zsignyrhe
devi ce according to claim31, wherein the third and

f BEFPRAARL FBOGTES B TtHES sank! E ind TRE TP bFEGRSE etf
TERES AL e LONUCHLAY WET gl 181 ChESE <800hq

second nenber carriers. € assay aevice

agebehng t9rfld M3 %hiWACERE Nsd@inY drfte bbbl St s
menbrane carrier and the second nenbrane - 78 carrier

haweobnlékemgated form and the inpregnated nenbers
di sposed on the respective nenbrane carriers are
pl aced at a certain distance from each ot her whil st

t t menbrane carriers are placed.in,parallel. w
L% s TR e aEhS T e Sl s AP R e

32nivReLRt b Nis thephirb§t oA NG KakkhBraRBd-d Alier
second nenbrane carrier have an el ongated form and
t h@di npeegoatl antibody is prepared on the second

membrane carrier.

26. The assay device according to claim 25, wherein the
third and fourth antibodies are prepared whilst being
impregnated into members disposed on the first and second

membrane carriers, respectively.

27. The assay device according to claim 26, wherein both
the first membrane carrier and the second membrane
carrier have an elongated form, and the impregnated
members disposed on the respective membrane carriers are
placed at a certain distance from each other whilst the
two membrane carriers are placed in parallel with each

other,

28. The assay device according to claim 26, wherein both
the first membrane carrier and the second membrane

carrier have an elcongated form, and the impregnated
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10 nenbers di sposed on the respective nenbrane
carriers are placed at a certain distance from each
other whilst the two nenbrane carriers are placed
radially or oppositely. 35. The assay device
according to claim17, mhereln the 15 third and fourth
antibodies are |abeled with’defallic coll oida
particles or latex particles. 36. The assay device
according to claim35, wherein the nenbrane carrier

| membars rdicadsgdose. the QGSpéﬁﬁﬂwasgﬁwbaévec@a%%%ﬁﬁ%ﬂqag
to.claim117, wherein the nenbrane carrier mﬁ ﬁ%

| Rlacedsithg osFtathedigbay ueliTe e&&éoPaPﬁa P o

ggyo éé-aﬁwne b:%rr%g ghgzg Jééqufmgq/lgheih@pg&%my

are store e or outsi casi ng. -
79 39. An |nnunochronatograph|c assay which
conprises: providing a first antibody that is
react ithe wisshyatbvicafdamnzdng vior udasmbl4pediermin the

second antibody that is not reactive with a virulent
sthard 94 | frﬁqufé’ni‘&tAb‘é)ij%%% HHCIs Moy PEaddevel ¢t HFoalar

. enz Vi rus es ot her .than t v uIe
L EPEPER Al 1R R BRYRE SR Uit igR b B 1L ipenze
aﬂtbgfﬁsV!Jﬂ%ﬁﬁ@sChahaeazérﬁ%eﬁﬁﬂéé“%@% béln eactive,
preparing nmenbrane carriers each having a first 10
Captuhb ey Zap1e dshilghdese I opemdid tha peedebes mawdiers

position thereof by immbilizing the first antibody;

ahdwahd ot dgirssFhicodl bycded etafiurgng £Prss - m xed

sol ution and a second m xed solution in the respective
30. The assay device according to claim 29, wherein the

third and fourth antibodies are prepared on the membrane

carriers.

31. The assay device according to claim 30, wherein the
third and fourth antibodies are prepayred whilst being
impregnated intc members disposed on the membrane

carriers.

32. The assay device according to claim 31, wherein the
third and fourth antibodies are the same, and the
impregnated members are communicated with both the first

and second member carriers.

33. The assay device according to claim 32, wherein both

the first membrane carrier and the second membrane
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menbrane carriers toward the first capturing zone, the
15 first m xed solution containing a test sanple and
the second anti body, and the second ni xed sol ution
containing the test sanple and the third anti body;
whereby a virulent strain of influenza A virus can be
det ect ed based on a resul t~ ttat™ a positive response in
20 a reaction with the third antibody is shown in the
first capturing zone whilst a negative response in a

I eagtrien haﬁehantﬁiqnyatﬁd éntmboemditﬁasﬁawwegnatﬁ@
first capturing The assay accordin

one. to
clerRe3s, divRe et Ctrhé:hehfffeapeam%dwﬂkirsanﬁeﬁéfﬁ i FF
all |nflggnza ﬁ}%gflj f%%g§§geaﬁom é%ch'%kh }h§h§§§@ythe

ac?corgl ng tO cralm erei t he I rst

SeGRNHemBRgndt NEd b iaitd Rodi gsaaE8 {H”ﬁéﬁdlﬂ@h with each
anti bodi es agai nst a nucl eoprotein of influenza virus.

5 ARerThe assay according to claim4l, wherein the
virulent strain of influenza A virus is at |east one
selected fromthe group consisting of a subtype H5N1

I t st f H7N1.
S R SR SR P R TR0, e 40 o
X&s‘ﬂ | %Qtﬁﬁt %h&aqfe inflyenzan A ML U doh A rekBLYRe

assay according to clalm39, wherein

t ke rsee@nNHavansh tdlidrdadebi boehesamd eHealhalpedgnh tdd
metallic colloidal 15 particles or |latex particles.

4BenPhesadsayo st ordithg teSQEchvm4MﬂMM@meinarhéers are
menbrane carrier is a nitrocell ul ose.

i RHGREENR bt SR A igsaRge dEVPR 3 O&é‘ﬁéc{”PhbSt the

two membrane carriers are placed radially or oppositely.

35. The assay device according to claim 17, wherein the
third and fourth antibodies are labeled with metallic

colloidal particles or latex particles.

36. The assay device according to claim 35, wherein the

membrane carrier is a nitrocellulose.

37. The assay device according to claim 17, wherein the

membrane carrier is housed in a casing.

38. The assay device according to claim 37, wherein the
third antibody and/or the fourth antibody are stored

inside or outside the casing.
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a virulent strain of influenza A virus, which
conprises at least a first antibody that is reactive
with all influenza A virus subtypes, a second

anti body that is not reactive with a virulent strain
of influenza A virus but 25 _is reactive wth al

i nfl uenza A virus subtypes dfhér than the virul ent
strain, a third antibody that is reactive with an
antigen with which the first antibody is - 81

r 8act iAre, imawg oghrendt eoveaIHIT idESAYWHRE el R ifSesst
anti body is_previqusl innobilizgd in a predeternmni

I b | %ed 1
posi t IRFPYIRiPAe 2mbhb? arff Idhdiethes 48 FRPTOrYR &4 &t

ca rLn ne,..an co t hi [ i e
g e bR RE P st “aandll | R % mot
whekek fvd hei crsecenduaede t i r4liandd hediasnaseaeatius but
prepared at a position renote fromthe capturing zone
f as beaogive hrioakadgr aphicahiy Adervietuspedbippehecther
menbrane carrier toward the first capturing zone. 10
Avharhehesehpuleany egraébor Ah@ tididdapmt4Bodingra; nts

t he hird tibody.i.s reactive wmi.th,all..infl -
VFEast et b pheigeh TREth b G £ R PR 15
cbaim4p.or 47, wherein the first, second, and third
ant1 bodi es are nonoclonal antibodi es against a

nucl eoprepaiimgofremb pé heledwdr \isugacROhd9ind he fHissay

devi ce according to claim48, wherein the virulent
steptnriofg i sddaeddahAivi fFasmed at d exsdebaemined ect ed
frpgrsni%g.]gn gi-t}(i)elllrpeoCJ‘:‘orl]g;I ?.Hnggi](.)_{zfngsutl?}eypf?.rg%l\gngfgody; and
chromatographically developing a first mixed
solution and a second mixed solution in the respective
membrane carriers toward the first capturing zone, the
first mixed solution containing a test sample and the
second antibody, and the second mixed solution containing
the test sample and the third antibody;
whereby a virulent strain of influenza A virus can
be detected based on a result that a positive response in
a reaction with the third antibody is shown in the first
capturing zone whilst a negative response in a reaction

with the second antibody is shown in the first capturing

Zone.

40. The assay according to claim 39, wherein the thirzd

antibody is reactive with all influenza A virus subtypes.
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virul ent strains of subtypes H5N2 and H7Nl. 25 50. The
assay device according to claim49, wherein the
virulent strain of influenza A virus is a subtype
H5N1. - 82 51. The assay device according to claim
46, wherein the nenbrane carrier conprises a first
menbrane carrier in which 8Re first antibody is

i mmobi | i zed and a second nenbrane carrier in which
the first antibody is 5 imobilized. 52. The assay
devi cgrec essdiyngctordlmg mdb L laimeBei art he, wWeowrid the
anti body is prepared on the first nenbrane carrier

ahdTehe 1969 afProbBy T f 2 diRdiss aket Reneetdmt
menprane. 10 carrier. 53. Th ssay devi '
it EoRT e S E  E S S L
are prepared whilst being inpregnated into nenbers

di sposed on the first and second 15 nenbrane carriers,
r egpectievalspaybdccdheimsay cdevmcelacelecking tthe cl ai m
53, wherein both the first nenbrane carrier and the
sutonterertraia ofainfivemzy & ot reison§ab bdl ¢ onhd

t he_i npregpat ed 20 nenbers di sposed on the res ive
nERBPERES o &6 7 BUP T AP B0k OfePt APRCHFS{ e 20

f r Il t r carriers are
ppgg%53§€ {Eﬂ%%ﬁsggfmfﬁﬁ£iéﬁﬁmﬁ%ﬁ%ﬂ§@9 ggﬁ%S. The assay

devi ce according to claimb53, wherein both the first
menbrane carrier and the second nenbrane carrier have
aA3el dhigateed alyornpordithd e iolpriegAadt edher8d the

virulent strain of influenza A virus is a subtype H5NI.

44, The assay according to claim 39, wherein the second
and third antibodies are labeled with metallic colloidal

particles or latex particles.

45. The assay according to claim 44, wherein the

membrane carrier is a nitrocellulose.

46. An immunochromatographic assay device for detecting
a virulent strain of influenza A virus, which comprises
at least a first antibody that is reactive with all
influenza A virus subtypes, a second antibody that is not
reactive with a virulent strain of influenza A virus but
is reactive with all influenza A virus subtypes other
than the virulent strain, a third antibody that is

reactive with an antigen with which the first antibody is
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menbers di sposed on the respective nenbrane carriers
are placed at a certain distance from each ot her
whilst the two nmenbrane carriers are placed radially
or oppositely. 5 56. The assay device according to
claim 46, wherein the second and third antibodies are
| abel ed with nmetallic collé&itdal particles or |atex
particles. 57. The assay device according to claimb56,
wherein the 10 nenbrane carrier is a nitrocellul ose.
58eathevassmd deviepbrane ofal ne o Wieaiedn4she wakf & n
the menbrane carrier is housed in.a casing. 15 59.
TRELABRAY e Wiy 1QUssY dimghbtiAsd mis8, Pﬁﬁg?‘é‘?ﬂ“’t‘h‘e&
second. ant i and/ or _th j ntj_bady tor
RSPHE O S B et R sak Skt FURRAYBER 2
| PIUPQENE QMBI QYT 3P €nasSsaYorteVAe tharadghechbdges 2ren
virulent strain of influenza A virus, which conprises
attabensd waiifh rssiitablliebddyelvag dgenteackeindewhetdimlthe
influenza A virus subtypes, a second antibody that is
neecondaand vidhidid RngipPRuPe M r$t93Gh PEEPRAE LIRhZAA A
virus but is re ctivehmﬁth aII.ianuen%gr gi%gs
sHBEYHLLD GTHREGE 25 FRa AP EnEPRT U Bh{“ 8t APR, Pand® a
”%HQE$Q€?§EH§ﬂi aﬁl@hﬁ Ghlopdd€ $8GRNGRREEROMYat Sier
previ ous iImmobiTrzed 1n a predeterm ned position of
t hewARADEROEF GAYY icRpt5@iA§ i6ne. 84 forma first
capturing zone, and the first antibody is | abeled
with a suitable |abeling agent, and wherein the first
anti body is prepared at a position renot

: i framthe
fitfst Bipransang I28HES 3F Vel My éﬁrﬁﬁﬁfﬁgsgprﬁhﬁﬁq3? ghe
d%\{l?lrgpggtigo&yeisn%gg%%gge CH LA earllt q‘@ﬁfrlglekgg ﬂ' ¥8tus

subtypes.

48. The assay device according to claim 46 or 47,
wherein the first, second, and third antibodies are
monoclonal antibodies against a nucleoprotein of

influenza virus.

49. The assay device according to claim 48, wherein the
virulent strain of influenza A virus is at least one
selected from the group consisting of a subtype HS5N1 and

virulent strains of subtypes HS5N2 and H7NL.

50. The assay device according to claim 49, wherein the

virulent strain of influenza A virus is a subtype H5NI.
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capturing zone. 61. An i mmunochr omat ogr aphi ¢ assay
device for detecting a virulent strain of influenza A
virus, which conprises 10 at least a first antibody
that is reactive with all influenza A virus subtypes,
a second anti body that is not reactive with a
virulent strain of influenz8A virus but is reactive
with all influenza A virus subtypes other than the
virulent strain, and a nmenbrane carrier, wherein 15

t Be. f iThst aasbiybdedyits pravidingl poi ahabn |4 Zedherein the
predeterm ned position of the nenbrane carrier so as

t BeMpERNR £HLIASE EAPPEIFIY & drid S taRGmPRANS eIt & T 11

g%i%ﬁ gc]),’tée% Sr;%rl?gb%éggbg‘”@ 21 a %Hniftb%*i'i% chabgh Qgs&%g{?f ;

con nti'body 1S prepared at

PQshibt oL remte f ramehpen AR fiinst eapiysapgigone for
bei ng chromat ographi cally devel oped in the menbrane
camnberliomard the first capturing zone. 62. A
nonocl onal anti body which is not reactive with a 25
virulent strain of influenza A virus but is reactive

with all influenza A virus .subtypes_ ot t han t.he
Vbl dHte 23PRi eV LoBS et I ira tHORLEI Bl AHCSady 1

antibo

a ng .t. s 1+$, NG t -
SRR e e T e R A o S
VhhYSt RaItth Srd eaelibveyW § hpepiieleepr ehei Sebowd nadnlbrane
i nfluenza A virus subtypes other than the virul ent
steariber 64. The nonocl onal anti body according to claim
63, wherein the virulent strain of influenza A virus
is at

53. The assay device according to claim 52, wherein the
second and third antibodies are prepared whilst being

impregnated into members disposed on the first and second

membrane carriers, respectively.

54. The assay device according to claim 53, wherein both
the first membrane carrier and the second membrane
carrier have an elongated form, and the impregnated
members disposed on the respective membrane carriers are
placed at a certain distance from each other whilst the
two membrane carriers are placed in parallel with each

other.

55. The assay device according to claim 53, wherein both
the first membrane carrier and the second membrane

carrier have an elongated form, and the impregnated
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10 | east one selected fromthe group consisting of a
subtype H5N1 and virulent strains of subtypes H5N2
and H7Nl. 65. The nonocl onal antibody according to
claim64, wherein the virulent strain of influenza A
virus is a 15 subtype H5NL. | FP-818sq. ST25 SEQUENCE
LI STING <110> BL CO., LTD- €%20> Method for detection
of influenza virus type A subtype H5N1 <130> | FP-818
<160> 6 <170> Patentln version 3.1 <210> 1 <211> 12
<Rdirbe PINALL sgERE Ant the ciadped2ie meRRBanPr ¢apyiqyy are

reverse transcription <400> 1 agcaaaagca 1 <210>
2rkagad g a LEFEsIpNALS LN Han feiaEPaPtQ%gg‘ihEl&:zée

Db CEhemS e Rars1808 2-999PLIGF AL ALIYGILE CEpRRRRASE

56. The assay device according to claim 46, wherein the
second and third antibodies are labeled with metallic

colloidal particles or latex particles.

57. The assay device according to claim 56, wherein the

membrane carrier is a nitrocellulose.

58. 'The assay device according to claim 46, wherein the

membrane carrier is housed in a casing.

59. The assay device according to claim 58, wherein the
second antibody and/or the third antibody are stored

inside or outside the casing(s}.

60. An immunochromatographic assay device for detecting
a virulent strain of influenza A virus, which comprises
at least a first antibody that is reactive with all
influenza A virus subtypes, a second antibody that is not
reactive with a virulent strain of influenza A virus but
is reactive with all influenza A virus subtypes other
than the virulent strain, and a membrane carrier, wherein
the second antibody is previously immobilized in a

predetermined position of the membrane carrier so as to




i0

15

20

25

<210> 3 <211> 30 <212> DNA <213> Artificial <220>
<223> Prinmer for PCR <400> 3 ccgctcgagt taattgtcgt
actcctctgc 30 <210> 4 <211> 29 <212> DNA <213>
Artificial <220> <223> Prinmer for PCR <400> 4
cgggatccat atgtccaaca tggatattg 29 <210> 5 <211> 30
<212> DNA <213> Artificial 84220> <223> Priner for
PCR Page 1 | FP-818sq. ST25 <400> 5 ccgct cgagt
taat aatcga ggtcatcata 30 <210> 6 <211> 498
form a first capturing zone, and the first antibody is
labeled with a suitable labeling agent, and wherein the
first antibody is prepared at a position remote from the
first capturing zone for being chromatographically
developed in the membrane carrier toward the first

capturing zone.

61. An immunochromatographic assay device for detecting
a virulent strain of influenza A virus, which comprises
at least a first antibody that is reactive with all
influenza A virus subtypes, a second antibody that is not
reactive with a virulent strain of influenza A virus but
is reactive with all influenza A virus subtypes other
than the virulent strain, and a membrane carrier, wherein
the first antibody is previously immobilized in a
predetermined position of the membrane carrier so as to
form a first capturing zone, and the second antibody is
labeled with a suitable labeling agent, and wherein the
second antibody is prepared at a position remote from the
first capturing zone for being chromatographically
developed in the membrane carrier toward the first

capturing zone.

62. A monoclonal antibody which is not reactive with a
virulent strain of influenza A virus but is reactive with
all influenza A virus subtypes other than the wvirulent

strain.
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<212> PRT <213> Influenza A virus <400> 6 Met Ala Ser
AGn dy Thr Lys Arg Ser Tyr Qu G n Met GQu Thr Asp 1
510 15 Gy Gu Arg dn Asn Ala Thr u Ile Arg Ala
Ser Val Ay Lys Met 20 25 30 Ile dy Ay Ile Ay Arg
Phe Tyr Ile @n Met Cys Thr Qu Leu Lys 35 40 45 Leu
Ser Asp Tyr Gu Gy Arg LeuBPle A n Asn Ser Leu Thr

Ile Au 50 55 60 Arg Met Val Leu Ser Ala Phe Asp dQu
Arg Arg Asn Lys Tyr Leu Qu 65 70 75 80 du H's Pro
Ser Ala Ay Lys Asp Pro Lys Lys Thr Gly Gly Pro IIe 85
90 95 Tyr Arg Arg Val Asn Ju Leu
| P&- L&Perwn%éonaboa%@%o %%ré;lﬂge*—% ?#%1%6& AFgich
Ile Tr? ?ﬁ%%%ﬁve w1%h¢%?n€? ?R£65Ny% A?pa J} $ﬁé¥£:§%§aln

Ceu e"Trp H's ser

Aé@ _}I:Sflll%ﬂ’kal%o vlt%ﬁslﬂgt ﬁ&a%lc’%ﬂ&f wi¥h & AudN&bp¥tein
Arg Ala Leu Val Arg Thr Ay Met Asp 145 150 155 160

Pre ALY Metldeisasear vieus MeibtGpesGorh8er tRAn tlee Hrmulent
Arg Arg Ser 165 170 175 Gy Ala Ala Gy Ala Al a Val
Lesr&iy-Val Ay Thr Met val Met Au 180 185 190 Leu
Val Arg Met Ile Lys Arg Ay Ile Asn Asp Arg Asn Phe

Trp Arg

64. The monoclonal antibody according to claim 63,
wherein the virulent strain of influenza A virus is at
least one selected from the group consisting of a subtype

H5N1 and virulent strains of subtypes H5N2Z and H7NI.

65. The monoclonal antibody according to claim 64,
wherein the virulent strain of influenza A virus 1is a

subtype HSNIL.



195 200 205 Ay GQu Asn Ay Arg Lys Thr Arg Ile Al a
Tyr Gu Arg Met Cys Asn 210 215 220 Ile Leu Lys Ay
Lys he A n Thr Ala Ala G n Lys Ala Met Met Asp Page 2
| FP-818sq. ST25 225 230 235 240 dn Val Arg Qu Ser
Arg Asn Pro Ay Asn Al orrdgussfet@ u Asp Leu 245 250
255 Thr Phe LeRFQUEMCEALGSTEMNG Ala Leu Ile Leu Arg Ay

er.. Val a Hs 260 265 270 Lys Ser Cys Leu Pro Al a
<110~ %g"vw”élyr Gy Pro Ala Val Ala Ser Ay 275 280 285
<120> MBrhod\SprRtereGrioning B ushaa VyrusSeypd eusialyp€ §5N1 e
130 AFsp8 o Phe 290 295 300 Arg Leu Leu A n Asn ser @n
<L30> WpEré3®)r sSer Leu Ile Arg Pro Asn Gu 305 310 315 320
<160> €Asn Pro Ala His Lys Ser G n Leu Val Trp Met Ala Cys
H's Ser Ala 325 330 335 Ala Phe Qu Asp Leu Arg Val
<170>  RaggNeEYy VERYON 2 4ys Ay Thr Lys Val 340 345 350 Leu
<10> Fro Arg Gy Lys Leu Ser Thr Arg Ay Val An lle Ala
<211> IBer Asn 355 360 365 G u Asn Met Qu Thr Met du ser
<212> ar Thr Leu Ju Leu Arg ser Arg 370 375 380 Tyr Trp
<213> Mtifi9@1arg Thr Arg ser Ay Gy Asn Thr Asn G n Gn
<220> Arg 385 390 395 400 Ala Ser Ala Ay An lle Ser Ile
<223> FMdimePrforTrevelPhe tSansdalpt@m Arg
<400> 1
agcaaaagca gg 12
<210> 2
<211> 28
<212> DNA
<213> Artificial
<220>
<223> Primer for PCR
<400> 2
ggaattccat atggcgtccc aaggcace 28
<210> 3
<211> 30
<212> DNA
<213> Artificial
<220>
<223> Primer for PCR
<400> 3
ccgetecgagt taattgtcgt actcctctge 30
<210> 4
<211> 29
<212> DNA
<213> aArtificial
<220>
<223> primer for PCR
<400> 4
cgggatccat atgtccaaca tggatattg 29
<210> 5
<211> 30
<212> DNA
<213> Artificial
<220>
<223> Primer for PCR
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405 410 415 Asn Leu Pro Phe Asp Arg Thr Thr Ile Met
Ala Ala Phe Asn Ay Asn 420 425 430 Thr Qu Ay Arg
Thr Ser Asp Met Arg Thr u lle Ile Arg Met nmet 435
440 445 du Ser Ala Arg Pro G u Asp Val Ser Phe @n
Gy Arg Ay Val Phe 45FM4858#466817233 u Leu ser Asp Gu
<400> 5. ys Ala Ala ser Pro Ile Val Pro ser Phe Asp 465 470
cchtcgaﬂ¥5tatE‘§6at‘i\9€'t 99EAtE_RY  Qu Ay Ser Tyr Phe Phe Ay Asp
Asn Ala Gu Gu Tyr 485 490 495 Asp Asn Page 3
<210> gggP-SlSSq.STZS Page 4

<211>

<212> PRT

<213> 1Influenza A virus

<400> ©

Tet Ala ser GlIn g]y Thr Lys Arg Ser Igr Glu G1n Met Glu Igr Asp

Gly Glu Arg G1n Asn Ala Thr Glu ITle Arg Ala Ser val Gly Lys Met
20 25 30

Ile Gly Gly Ile Gly Arg Phe Tyr Ile GIn Met Cys Thr Glu Leu Lys
35 40 45

Leu Ser Asp Tyr Glu Gly Arg Leu Ile GIn Asn Ser Leu Thr Ile Glu
50 55 60

Arg Met val Leu Ser Ala Phe Asp Glu Arg Arg Asn Lys Tyr Leu Glu
65 70 75 80

Glu His Pro Ser Ala Gly Lys Asp Pro ggs Lys Thr Gly Gly Sgo Ile
85

Tyr Arg Arg val Asn Gly Lys Trp Met Arg Glu Leu Ile Leu Tyr Asp
100 105 110

Lys Glu Glu Ile Arg Arg Ile Trp Arg Gln Ala Asn Asn Gly Asp Asp
115 120 125

Ala Thr Ala Gly Leu Thr His Met Met Ile Trp His Ser Asn Leu Asn
130 135 140

Asp Ala Thr Tyr Gln Arg Thr Arg Ala Leu val Arg Thr Gly Met Asp
145 150 155 160

Pro Arg Met Cys Ser Leu Met Gln Gly Ser Thr Leu Pro Arg Arg Ser
165 170 175

Gly Ala Ala Gly Ala Ala val Lys Gly val Gly Thr Met val Met Glu
180 185 190

Leu val Arg Met Ile Lys Arg Gly Ile Asn Asp Arg Asn Phe Trp Arg
195 200 205

Gly Glu Asn Gly Arg Lys Thr Arg Ile Ala Tyr Glu Arg Met Cys Asn
210 215 220

Ile Leu Lys Gly Lys Phe GIn Thr Ala Ala GIn Lys Ala Met Met Asp
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225

Gln

Thr

Lys

Tyr

Ala

Leu

Glu

Asn

Thr

Glu

Glu

465

Met

Asp

val

Phe

Ser

Asp

290

Leu

Pro

Phe

Pro

Asn

370

Trp

Ser

Leu

Glu

sSer

450

Leu

ser

Asn

Arg

Leu

Cys

275

Phe

L.eu

Ala

Glu

Arg

355

Met

Ala

Ala

Pro

Gly

Ala

Ser

Asn

Glu

Ala

260

Leu

Glu

Gln

His

Gly

Glu

Ile

Gly

Phe

420

Arg

Arg

ASp

Glu

ser

245

Arg

Pro

Arg

Asn

325

Leu

Lys

Thr

Arg

G1n

405

Asp

Thr

Pro

Glu

230

Arg

ser

Ala

Glu

Ser

310

ser

Arg

Leu

Met

Thr

390

Ile

Arg

Ser

Glu

LyS

Ser

AsSn

Ala

Cys

Gly

Gln

Gln

val

Ser

Glu

375

Arg

ser

Thr

Asp

Asp

Ala

Tyr

Pro

Leu

val

280

Tyr

val

Leu

Leu

Thr

360

Ser

ser

Ile

Thr

Met

440

val

Ala

Phe

IFP-818sq.

235

Gly Asn Ala

Ile

265

Tyr

Ser

Tyr

val

Ser

345

Arg

Ser

Gly

Gln

Arg

Ser

Ser

Phe

250

Leu

Gly

Leu

Ser

330

Phe

Gly

Thr

Gly

Pro

410

Met

Thr

Phe

Pro

Gly

Page 3

Arg

Pro

val

Leu

315

Met

Ile

val

Leu

AsSn

395

Thr

Ala

Glu

Gln

Ile

475

Asp

ST25

Glu

Gly

Ala

Ala

Lys

GIn

Glu

380

Thr

Phe

Ala

Ile

Asn

Phe

Ser

val

285

Ile

Arg

Cys

Gly

Ile

365

Leu

Asn

ser

Phe

Ile

445

Arg

Pro

Ala

Glu

val

270

Ala

Asp

Pro

His

Thr

350

Ala

Arg

G1in

val

Asn

430

Arg

Gly

ser

Glu

ASp

Ala

Ser

Pro

Asn

sSer

335

Lys

Ser

ser

Gln

Gln

415

Gly

Met

val

Phe

Glu
495

240

Leu

His

Gly

Phe

Glu

320

Ala

val

Asn

Arg

Arg

Arg

Asn

Met

Phe

Asp

Tyr



IFP-818sq.ST25
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