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WO 2007/ 135099 PCT/ EP2007/ 054835 - 1 Detection nethod
for influenza viruses The present invention relates to
wometdsory of rapid detection of influenza vi rRCIEEP2007/054835
and/ or virus particles conprising a hemaggl utinin and

a neuram ni dase 5 conponenf, said nmethod conprising
bi nding the viruses and/or virus particles to a
support by a specific binding nolecule, which binds to
the hemaggl utp &eBrios FRRNRENLr AlflddHraviiFugRs and/ or
virus particles and detecting the bound Vviruses
and/or virus particles by reacting the neuram ni dase

Thed&ngggitgti%\ygsqttbmalrgﬁaltgf Qr hgr#&ﬁg{ﬁ a{ne rgﬁ%u'dteﬁ%@ldnn of influenza

virgkiseaid/on W&st;ﬁht‘ﬁ:ws d¢dmprisipgch Hetrextgluimiafariché Ineemaminidase
Vi ruses an(fl/ or Vi rus articl | oyi ng t he,net hod .
corgBedth 17g1q §'THeC FRTBRLSIBR ARANGEIR, dEUEFS pRA/CT virts particles
to Qe}u%%bHoBy%’§§)@Hfl@%ﬁ@dlﬂgﬂﬁoté?u‘é"ewhﬁﬁetﬂhti@&o el hé@wahlutinin
i nfluenza (Al') viruses are type A influenza virus in
cornpengnit 9§ tfrmnwryJSQs 3'145/00 viigayRavictesd @ dafgtegting ibgnbound
a f in
vm?éé's érq?/oq whﬁ‘sf ég E%éi:?lnlgoﬁlgeﬁbtemérﬂﬁbdgée@dfcb%%nt with
its hmrmgw BUbsl]ratE( Ir&sulfang mear@ft‘ent[adbwe&g(rl\@l pr 6uechar relates to a
kes from the entra corge.. There are 16 H .
de@BHAS *atielh o5 Hon e Spsctiofy of dnfuSia, SigRer apiigy virus
parl.&?esdéfﬁwfpﬁfﬁﬁ? tHeamdtrN;d eecdrdiy t@mEe iRPerft¥ord@nd the use of the
i nfl uenza known as bird flu, avian flu,

deqeﬁ\slpaéf,{glgzm,afcggrqa‘ng|tg theymeention.| y  or genus A flu) is
a flu caused by a type of influenza virus that is
hosted by birds, but may infect several species of
All ariamaingluepsa AAT) nirLges 2se papel dninfluepza Virsisge theavieus famﬂy of

i dem ¢ f the i a h 1
on S8 ydle 0 A WAV S o e, M B e
Infhmgat\l‘ﬂﬂfsetyplfleSAas ﬁubﬁt\@dl‘éc} altorgubkypés bEse(?bhumagglutlnm (H)
andemi ¢ within the next few years. One of the
and pegrajeinidestm N RFEiST SPIKRS TR BRICPALEbIYHE G alhgr are 16
H typbs ¥RRZ@ to 9 N subtypes, yielding a potential for 144 different H and N

combinations.

Avian influenza (also known as bird flu, avian flu, influenza virus A flu, type A
flu, or genus A flu) is a flu caused by a type of influenza virus that is hosted by

birds, but may infect several species of mammals.

An influenza pandemic is a large scale epidemic of the influenza virus, such as
the 1918 Spanish flu. The World Health Organization (WHO) warns that there
is a substantial risk of an influenza pandemic within the next few years. One of

the strongest candidates is the A (H5N1) subtype of avian influenza.

H5N1 is a type of avian influenza virus (bird flu virus) that has mutated
through antigenic drift into dozens of highly pathogenic variants, but all

currently belonging to genotype Z of avian influenza virus H5N1. Genotype Z
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30 HBN1 is a type of avian influenza virus (bird flu
virus) that has nutated through antigenic drift into
walewenssoed hi ghly pat hogeni ¢ variants, but al | PCT/EP2007/054835

currently bel onging to genotype Z of avian influenza
virus H5N1. Genotype Z WD 2007/ 135099

PCT/ EP2007/ 054835 2 emer‘ge%l Through reassortnent in
2002 fromearlier highly pathogenic genotypes of H5NL
that first appeared in China in 1996 in birds and in

embla &mﬁgghnré@ﬁsbrtrﬁehunBﬂSZOOTZlefrblﬁNlearrlTeuseﬁ?gHIyomathogemc
hunman i nfections and the cl osel rel ated _avia

gengtypge§f ikl hithat fipstoerReard 'P06BNBeNohg~? gnpt Edsnar*@ in Hong
Kor’ﬁ% ENAIY Py HRIrh&Rs." FherHd1 LarResIRBR] mﬁqzﬂ Hf*é%tl@Mé ahd the

| uenza subtypes that have been confirmed i n humans,
cloggleredatedy aviahe vitustreisalftdch ow? Hifran dd@@Phsbelang: to a single

I caused Asian Flu, H3N2
96%@6\%% 8‘1’@%‘@%%‘% ?—‘Pag %ﬁ‘ﬁ%m, HON2, H7N2, 10
H71\ 13, H101\ 17 To be able to respond quickly in case
a nutated and v uI e | uenz ai capabl e
Thé pVRBIBICE B2 SHER Reea e dedias dug e i PERREY Fdered by
thedHURtheRNEF kh@Wnahhﬁwatreweam haeh:t g1Mat esmdie Sphgidheflu, H2N2
an animal _or a person is infected 15 with the v

causarr bsien| BiortkiN? yCavserotens dfont & aesbtl J/b7, HONZ, H7NZ,

H7M!3r H§BR A rom environnmental, animal, and patients’
ahpl'es "are | abori ous and time- consuni ng.
US-B 6, 503, 745 di scl oses cycl opentane and cycl opentene

To SRR R PAGHIA AL 7 R Al 38 TR fproenca

straifi cipadid oF lh'u'ﬁn@l@@@ elmsaH ftmnﬁﬁsiodeérﬁetg@recﬁ,ures a quick and
performed with a |abelled copnpound whi ch binds to

re"ﬁ@l?r teRtnmeled tp getergng wheathar any a3l 9ma JRRIsAY is dpfected
wWE‘JﬁSQﬁ'hs Nt%"rr‘ébit"l%?@b’ato?@%eth%dsk%@]th‘e détetliBR S0oMlises from

) coated wth fetuin e fetuin also acts as a
endubyneatad, farimaleuandi pptaris,’ @adnples e@re ofmbiogiogigr rdned time-

conoslﬂﬁniHai. ng aggl uti nati on.

US-B-6,503,745 discloses cyclopentane and cyclopentene compounds provided
along with the use in a method for detecting influenza virus. The virus is
captured using a fetuin coated-surface and detection is performed with a

labelled compound which binds to neuraminidase.

D.E. Noyola et al. report in Journal of Clinical Microbiology, 2000, p. 1161 -
1165 about beads coated with fetuin. The fetuin also acts as a substrate for

neuraminidase, and detection is carried out using agglutination.

US-A-2003/0129618 discloses methods and compositions for the detection of
analytes using a fluorescence that occurs in polymer material in response to
selective binding of analytes to the polymeric materials. In particular, the

present invention allows for the fluorescent detection of membrane modifying
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US- A- 2003/ 0129618 di scl oses net hods and conpositions
for the detection of analytes using a fluorescence
WO bar/18eur s i n polynmer material in response tRCT/BP2007/054835
sel ective binding of analytes to the polyneric
materials. In particular, the present invention allows
for the fluorescent detectioh of menbrane nodi fying WO
2007/ 135099 PCT/ EP2007/ 054835 - 3 reactions and
anal ytes responsi bl e for such nodifications and for
reactiens andeamaigtesafesphesibte foorsuchhinbdtfimasionglandkiivowhe aadeening
f@%ceﬁsi b) gggl d on-site approaches are based either
© FHEULEIPIEOTSE anti bodies to viral epitopes or on
si npl e neuram ni dase (NA) tests. The main di sadvant age
of anti body approaches based on a | ateral flow.
All kaewni 2fid asresstiterragit an-giieparpioachrs aradassr githergin the use

of %Bcﬁﬁ?@/ td W‘%ﬁ@éﬁoeef HF HR&S A& neh@f@ﬂ%ﬁ gNAﬂ:ests.

I mmunol ogl cal aSsays avail abl'e so
Thes pmeirf | disagvdriagentof uaniitzody, dpproaochesSiNised on a lateral flow
ddi ti onal |

, the use of anti podie . unavoi.dab
techfide’ 48" aiencrisade BPes aBay e outabie AR AR reagents.
Furdlhér&ﬁ&hﬁ’!’)_tt&@eg@éjol’%/tcﬁsm'ﬁnwﬁpetdg’waq dyaysndVal@mia so far show a
codH ot bR N TSkl et 8 Shbodic
un%i&&@lyll¥a@§§$‘)§hQB§r€Easé5}fH§%a9rc%§§.‘t i nvention sol ves

these problens by providing a nethod for the rapid

Thelemein | dradyantageuehzBAy tesisespeagific oforvinflienzar tvirsises | is the
' S ' o I 0 I :
et SHE EbRRsTE S ERAR SRR, SRS IFTUR R PRkl which
shallaibespar2idliyhaetrolldtad. ng abbreviations will be used in
the specification: 3" SLN = Neu5Ac(x2-3Gal pl-4d cNAc
HA = hemaggl utinin; HAR = reaction of

Th&FRSEH U IHVRRtioPN50IWER thebé robRimslafepid@BingNA method for the
neur am ni dase; TCID = tissue culture infectious dose;

rapigy deiegtign of gnfhigenda virdsedcandf vireg priticles, a dategfion system

em'ﬂ?oging said method as well as the use of said detection system as defined

in the claims.

The following abbreviations will be used in the specification: 3'SLN =
Neu5Aca2-3Galp1-4GIcNAc HA = hemagglutinin; HAR = reaction of
hemagglutination; LOD = limit of detection; NA = neuraminidase; TCID =
tissue culture infectious dose; TN buffer = 0.02 M tris-HCI (pH 7.2) with 0.1 M
of NaCl.

According to the invention a method of rapid detection of influenza virus
and/or virus particles is employed, the method comprising the steps of:

a) binding the viruses and/or virus particles to a support containing at
least one type of carbohydrate receptor selected from the group consisting of
natural or synthetic oligosaccharide, which is conjugated to, or situated in
composition with glycoproteins like glycophorin, al-acid glycoprotein, a2-

macroglobulin, ovomucoid, and combinations thereof which carbohydrate
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25 According to the invention a nethod of rapid
detection of influenza virus and/or virus particles
WO googmpdoayyed, the nmethod conprising the steps BET/ERY007/054835
bi nding the viruses and/or virus particles to a
support containing at |east one type of carbohydrate
receptor selected fromthe” 94 oup consisting of 30
natural or synthetic oligosaccharide, which is
conjugated to, or situated in conposition with
recgptoropinalisetdshei kemgbykaphordampaherac bfl the yviegsest end/or virus
a2- macrogl obulin, ovonucoid, and conbi nations thereof
Parfglesh car bohydrate WO 2007/ 135099 PCT/ EP2007/ 054835 4

b) I €GRREERg PE ShdiPafriigidRSaBEhPbhENN of OFRORAINdONiriBEs and/or
viruses and/or virus particles; b) reacting the

virgfe pRHeiGles ddde itsdapelirthensy meheulisdiate, ¢arsisgsthengergration of a

' tihC with its |abelled enzyne substrate,
det%%ﬂa;bﬁ%g?g[rﬁé, éﬁ(fier ation of a 5 detectable signal; and

c) c) diteedng hhe tsignadiggnetatgenarsiepd)in step b). In
particul ar, influenza viruses and/or virus particles
conprising all known Avian Influenza (Al) sub-types

In Yactié@becieiflientd Lnuseotdirt/oenhad marticles ¢drprising all known

invention the influenza viruses and/or virus

Avigaripflepaza édhpsiksdyrResare deecked- t ype or group of
sub-types. The nethod is suitable to detect influenza
viruses and/or virus particles conprising a highly

In pavhogeembodmeant of e Theentinretheomfloanzdevipegasorngtbr virus

in, particular with.a s ort ich i .
e Ebibrshte clarthif, SHPRA of TrBUpht Rubavaes atbe method is
suivdd|¢ tsndavect infldehzaskirlsexdapéfaovirudpasridesgonepiidieg a highly

invention it is possible to covalently attach or
pathogenic variant.

The invention can be performed in particular with a support which is a
chromatographic paper or membrane. Such materials are well-known to the
skilled person. According to the invention it is possible to covalently attach or
physically adsorb the carbohydrate receptor. as referred hereinabove, to the

support.

The invention employs in particular a carbohydrate receptor containing the a2-
3Gal motive. According to one embodiment of the invention (dot-blot
approach) the binding of the viruses and/or virus particles is effected by
loading a virus and/or virus particles containing sample to the support as a
spot. According to the invention binding of the viruses and/or virus particles is
effected by soaking a virus and/or virus particles containing sample along said
support in form of so-called lateral-flow approach. In another embodiment of
the invention a labeled enzyme substrate of the neuraminidase component is

precipitated on the place of the bond virus and/or virus particles.
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physi cal ly adsorb the carbohydrate receptor. as
referred herei nabove, to the 20 support. The
WO paoensioen enpl oys in particular a carbohydr at BCT/EP2007/054835
receptor containing the ¢ 2- 3Gl notive. According to
one enbodi nent of the invention (dot-blot approach)
t he binding of the vi ruses” ahd7 or Vvirus particles is
effected by 25 loading a virus and/or virus particles
contai ning sanple to the support as a spot. According
In Yet bh@’fﬁéwemtbiod;‘tpbhmdg nge fretéret inviensios t&m:iénxym'ersubstrate is
particles i effecte a virus and/or_ vi
labBck EHTES CHRREGERYS SARUR A IR LoAGHOTS yfbrd nareminidase
mdﬁ@éé“aoéo@fa cﬁ@hb@%f' ﬁl@r@lzyfﬂé)‘éhﬁﬁpé@ckb ehPy@@oédiftrates may
dinment of "the invention a | abel ed enzyne
be @Uhﬁoved @nodng |q>§h¢r§urtamfﬁilmm elippar@sttic derivapves of N- acetyl

ne SRR BB 24055 AR AR neugaminic

aciin AletrnanoeRerthenbesitientwied thiee npupseMidadey endiuces tahepecific
enzyne substrate is |abeled with a chronogeni c group

fluciRacene FIBRaH WBENVETRIC B SWIEAR IR TN ESCaTRATEES I3t Brlabel.
change of said enzyme substrate. As enzyne substrates
may be enpl oyed anong others, the foll ow ng

Thehmatbgenpt dher iinaenties odn r\b@cedwntsgﬁeusﬁlanpﬂrf@rmdd with a

detﬁgﬂggaﬂﬁ glmaggFath%o plé égée%l n-o WHHL&Hz qu's%gt é!’uﬂ%‘ virus

he reacti on wt
parmﬁwsaﬂtdvrdﬁﬁgetd titk regnaiosp atief sycsterfd tanesises aedatiegtiah system

forl Wi SPETARGREioRoB! JHTLHES HUERES GIRcUah Wi parics using the

me@ﬂ?f@'&ﬁ‘%ﬂ@%&ﬁél%:d?ﬁrsfaw gpsteh Ebmribthglet ection system

for the rapid det'ection of influenza viruses and/ or
a) vi rassuprart i cangsining: citdieagt tene H¥PEnokrm | GArbaMkdrate receptor

selgé’lt%tdeﬁ]o%qr@{e' i ng?t]n? QisRbH or&fsﬁacthgﬁoop oLy rthExiE acﬂig‘i’)saccharlde

ection Uenza i ruses andl of vi'tus part
whith g ddneugaiteﬁhod of $iheatedvantdoomposton witbt ghncoprotelns like
east one

ri.sin ort. containi ng at e
alVERPROCSr by At S, o SVBOBRLIST 1825erersuab ffim BGTUFST
corg®Nt inisNghePboMahitata®ohsyrdteetdcepedr Bidgidcoheld Hemagglutinin
component of the viruses and/or virus particles;
b) a labelled enzyme substrate which reacts with the neuraminidase

component, thereby generating a detectable signal.

In particular, the support is enclosed in a plastic holder with a window for
reading the test result with a sample and a positive control. The support
comprises in particular at least two different amounts of said specific binders
for semi-quantitative estimation of the virus content in the sample. In another
embodiment the support comprises at least two specific receptors of different
sub-type specificity for simultaneous detection of viruses belonging to different
sub-types. The detection system of the invention serves as sample container
and transport unit for confirmatory tests like reversed transcription
polymerase chain reaction after revealing the presence of the virus and/or

virus particles of sought specificity.
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which is conjugated to, or situated in conposition
with glycoproteins |ike glycophorin, al-acid
w@kopcopioet ei n, a2- macrogl obul i n, ovonucoi d, anBCT/EP2007/054835
conbi nati ons thereof which carbohydrate receptor binds
to the hemaggl utinin conponent of the viruses and/ or
virus particles; 20 b) a |abl T ed enzyne substrate
whi ch reacts with the neuram ni dase conponent,
thereby generating a detectable signal. In particular,

Acdoh@ingUuppiet invengog latsethd ns@ opbasdtectitiolsgstermiis hlagmed for the
w ndow for_readi ngst he result w a sanp

] t est Mth | d .
detﬁc%'&%i(i’fi VElueszer ¥ir %@@ngd’ﬁ“s f’gr%gﬁf)r'f‘ségmip}?es 3F ‘animals
and)BF HurHARS [iRE shemst rdkesthdd Bl irrBERviRG Smehtsadainples and/or

specific binders for sem -quantitative estimtion of
as ameaviyrwarnioasgaten @staferaarging high pafmrgrstic virus sub-types.
enbodi ment the support conprises at |east two specific
receptors of different sub-type specificity for
Hersiagy|utane dti ) detc oeLamofidase (SA} abelppagémgon dhe surface of an

. different b-types. .The, detection. systemof the

mﬂPﬁ_V@wt"i”&W' s%)riy'é‘émggs A5 B 'rhcﬁrﬁ? ai°n é'l’a?\ébcoa{ﬁ]a'nt'rll%r%ﬂoﬁceptors'

whiiNA f o rnseRE Virld Qicked£sbStdrhke ceRy edribdacilitates virus release
transcrelwgtl on polynerase chain reaction after

fromeviigrieny aele preéseatesalofnhinéors dlfeteaagviah, MiNysMatrosovich,
p I\cles pofk u I T bt 2 1 -7 i

TR PhEiLAh. AL Leo! YookOIZ0RALI 26098 1766571, e

HAals oechptarsgindinga wieereesi O gy stegapter-cealragid gt oAnt frmportant

cor S T da p et D Pl B a0 B eEe R b HRanc
and aree ediffardnt| spedidsn tiea vidlatiorenéfalthesaptives shidittes isisdifferent.
Inf&gpgg rg%gg\éas;ﬁgte?y fﬁ!@%nggﬁgg TWS%&%?Q@E@%QW&%V@O Katures. Al
aviBB Uk HIdHAASAr UsB) pRESdY G$&NtwiRiIRht MRsS Whé agryHRist aBffinity for
I nfl uenza virus. HR i nduces virus binding to
Neghacod-36atttarminged el darbelredibe s chais. | & Udhse: egheir  NA
act it B BEREF BB ar &L BErEShs B B BT0hE % T Bl tors
[ Matrosovich, M N., Matrosovich,

In the detection method and detection system according to the present
invention, these properties of both virion components, HA and NA, of avian
viruses are used. An influenza virus will be bound to a specific binding
molecule, preferably to a substance that contains sialylated carbohydrates and
is coupled to a membrane, followed by reaction with, preferably digestion of a
neuraminidase substrate causing dying of the virus-containing zone on the
membrane. The flu virus detection method and system according to the
present invention display a variety of advantages compared to test systems of
the state of the art: using two components, HA and NA, increases the
specificity of the assay and allows the construction of detection systems with
chosen specificities. At the same time and in contrast to detection systems
based on immunological methods, there is no need for an additional marker
enzyme for revealing the positive detection, because the viral neuraminidase

itself is used for this purpose.
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10 T.Y., Gay, T., Roberts, N A, Klenk, HD 2004: 3.

Virol.. 78(22) 12665-7], i.e. HA is receptor-binding
WoL@ra3®INA i s receptor-destroying. An inportaPCT/EP2007/054835

condition for an efficient virus replication is the

concerted action of HA and NA, and for different

species the rel ation of thes@ Two activities is

different. |Influenza viruses isolated from birds

di splay sone distinctive features. Al 15 avi an

i nfluenza viruses possess HA, which has the highest

T Hierent ke e RbRE C1OTEHANNACGRER, WPES §1<-ARPR ate receptor

moféE”M QA1 LR IIEET BRERAOENLS NefuseE| |9t|@§end1éhtt BE tfisé efid elbtype,
met hod and detection system according to the present

anqQarienvi@pebten, oft siBeltpneies tSRESITT deseerion r@forhlghly pathogenic
9&? HA and NA, of avian viruses are used. An

Vaﬁn 32%Qg§V|rus will be bound to a specific binding
nol ecul e, preferably to a substance that contains

sialy|la carb drat s.and i.s coupled to .a .
Thé b AE 1% GRFERA BFthad L BrrI0p R, s By &Rl pan be obtained
witHbgesid Qbe of any mr@maewagencéybst rate causing dying

of the virus--containing zone on the 25 nmenbrane. The

flu virus detection nethod and system according to the
Th' SREMd '%Pal'ngntéi' £ @Mv?n’r‘i’cﬂ{ | QlovLTth8dUBRAIRBPS of influenza

conpared to te systens o the state of the art:
virusgsngithimoOclotpdrtentrs, HA and NA, increases the

specificity of the assay and all ows the construction

of detection systens with chosen specificities. At
Thé hevéesien Wibarsplamedfitrtast Hyowast et thefobysingrsn@dlimiting

based on i munol ogi cal nethods, there is no need for
exa{APleddi ti onal marker enzyme for revealing the

positive detection, because the viral neuram nidase

itself is used for this purpose. WO 2007/ 135099

PCT/ EP2007/ 054835 7 The different variants of the

t horoughly chosen types of carbohydrate receptor

nol ecules will collect all influenza viruses

i ndependent of type and subtype, and are capabl e of

si mul t aneous specific detection of highly pathogenic
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5 variants |ike H5NL. The result of the detection
nmet hod according to the invention can be obtai ned
wWoR0nas09e he use of any sophisticated devi ces. PADER087/054835
nmet hod according to the invention allows the detection
of influenza viruses within 0.1 to 2 hours. The
invention will be expl ai ned § Uit her by way of the
following, non-limting exanples. 15 WO 2007/135099
PCT/ EP2007/ 054835 8 - Exanples Exanple 1: 5
Synt hesis of a polyacryl anm de conjugate of 3" SLN
trisaccharide for preparation of the specific
E&&m&@dr ate receptor nmolecule A solution of 1.7 ngy
(10 nmol) polyacrylic acid conpletely activated with N
hydr oxysucci ni m de, MWV -1000 kDa, in 200 | DVMSO, and 4
Exdmpld j_sopr opyl et hyI am ne were added to a solution of

1.46 N 3NH2
SyRieeiPaokea REDECTY AR ot OnBIGALS, of SALN, Egpactharide for

pr&Pardtion ﬁwgﬁem& rBoR{d FeQe re@éﬁ@?%él‘é&ﬂe\’\’er e
added and the solution was h at room

A sodutjer &f ur-é el (Bhednay pgwaqwﬁcﬁr@ﬁtd @ﬁmpéﬁﬁbfrﬁsagat@ﬁhwith N-
hycﬁﬁx?gﬁ&%m’ﬁgeLH’MW €] .dLOBIOQ% 15|rEX§'66| e%IZ D%@Ct hga 4 ul

uenza viruses in-allantoic fluid using t
dnsroapt*@wietraﬂairrﬁr&st\N@yswcumMom diohgidro of hle46 nwign{2 amol) 3'SLN-

Ex | e- Kit t-st 2. P
O(%SWBHZ in 200 uF%N?‘iO ’Shse mslx{drjg was kre% by;f eForB}féfh 40 pl of
25% solution agueous ammonia or 40 ul ethanolamine were added and the
solution was kept for 18 h at room temperature followed by gel-permeation

chromatography on sepharose LH, yield ~ 90%.

Example 2:
Detection of influenza viruses in allantoic fluid by using the method

and test system according to the invention

Example-Kit:

1. Test-strip

2. Probe buffer Buffer #1

3. Contrasting buffer Buffer #2

4, Washing buffer A Buffer #3

5. Washing buffer B Buffer #4

6. Dying buffer Buffer #5

7. Double strip (2 rows with 8 wells) or 96-well plate
8. Scissors or scalpel

9. Pincers

10. Plate for strip washing
11. Development vials

12. Thermostat (or its surrogate)
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3. Contrasting buffer Buffer #2 4. Washing buffer A
Buffer #3 5. Washing buffer B Buffer #4 25 6. Dying
whedo7assoBuf fer #5 7. Double strip (2 rows w t hPGI/BRI0DF)54835

or 96-well plate 8. Scissors or scal pel 9. Pincers

10. Plate for strip washing 30 11. Devel opnent vials

12. Thernostat (or its surTo%a’t e) WO 2007/ 135099

PCT/ EP2007/ 054835 9 13. Canera for chronat ography
procedure (or a lid, which is used for covering the

13.9%%ameta lfc{iﬂ (la’ir@nvﬂtbgraiw pocedibé ot alligl, whiSt s psed for covering
nitrocel | ul os absor bent, sanple pad obtained from
thevifaryaihp! aU?S)&”% §triPSpeci fic reagent (fetuin, Sigma) was

isolated fromfresh chicken eggs. 2. Buffer #1: 0.2 M
tris-HCl (pH 7.2) with 3 Mof Nad and 0.5% of
Mategals 20 3. Buffer #2: 0.02 Mtris-HC (pH 7. 2) W th

sirfs3 Myl NS PRy BB o PHRE 2 on
of Tween-20 5. Buffer #3”2 02 Mtris-HC (pH 7.2)

ith 0.1 Mg #5: . 4 iV

1. ShEalie bRt SORE RS oo e T eRh chigksaagsy

2. Bufrder 1c 2 e tashatli (put 2D )Wiith mosthrRaCr ddd onzgo/obuffméen 20
phosphate buffered saline or saline.

3. @F‘%@r #9: |%Oal W &derHGt oH - WiReQ:3 b NQCl and | B.05% of
Twdgtest i on and absorbi ng

4, Buffer #3: 0.02 M tris-HCl (pH 7.2) with 0.1 M of NaCl and 0.05% of
Tween-20

5. Buffer #4: 0.02 M tris-HCI (pH 7.2) with 0.1 M of NaCl (TN buffer)

6. Buffer #5: 4 mM solution of Neu-X in TN buffer with 0.01 M CaCl,

TN buffer can be substituted with another fitting buffer, e.g. phosphate

buffered saline or saline.

The strip (Fig. 1) is divided into three zones: soaking, detection and absorbing
zones. A line of the carbohydrate receptor molecule (test line) as well as a
control line are located in the detection zone. The strips are assembled from
the membrane, the absorbent and the sample pads. The carbohydrate
receptor molecule (1 microliter of 1 mg/mL solution) is loaded on the detection
zone, after that the strip is dried and washed. Then the strip is stored in a
hermetically closed flask at 18-25 °C.

Detection
1. Sample preparation. 1/10 part (v/v) Buffer #1 is added to the probe
directly before analysis and shaken well. This is probe #1 (P #1).

2. Detection procedure involves several stages (Table 1).
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zones. A line of the carbohydrate receptor nol ecul e
(test line) as well as a 20 control line are |ocated
WO poorhasosiet ecti on zone. The strips are assenbl BCI/EP29AT/054835
t he nenbrane, the absorbent and the sanple pads. The
carbohydrate receptor nolecule (1 microliter of 1
mg/ nL sol ution) is | oaded “ont% We detection zone,
after that the strip is dried and washed. Then the
strip is stored in a hernetically closed flask at
At tBe?firét stag®ahecddample pad Sﬁnqtieesuarreimpatcbdnntdlsmloo ul of P

part (v/v) Buffer s ad t he probe  djrect
#1bShagros5iion i SR stokken adiq o b8 STRPlsHs SGaes up and
ent@@ theo’%bgarl%%é k0N a RhacRAdE8omh Q&Sﬂbv\ﬁﬁeﬁ@\\/@u@pa?ﬁlég§%md to
2007/ 135099 PCT/ EP2007/ 054835 -

thet h@rbfqhy,dfa@t eefeptore yepile. gag ewraties of this p@csﬂamadiepends
on ftﬂé %a%léqgsc! ) 'But#é%ouHPﬂpt @&Eéé’ %f m?r‘?pBu:ng %2 i s added to
S C? IS oa an en ers

orce omth ed u
thet bemabweH b)frtgmezplla(ee \(a&en’rm:n@y etcts pnszbieetomemsfen thes strip to

an&REr i BT v B o7 6LcAlPE WoBURCaE ke, of the

weNl scosity, but should not exceed 15 mn. Buffer #2 is
added to the sane well of the FI ate (alternatively it

At thespeanl stage; fimseaking marsef e 68TP Enettheyitherissors). After
cartEglll ree(ilneﬁ‘%!h{r ffv\ﬁfh %ﬁ% he‘h%tcﬁr pihPerd nc)it Bge Sc]tb';sbp%gé zone of the

en out o the sec nd st age,
St@oalamgtfp%\ruesbfzquae istwaghads with Buifeh #3i ssdriklen Buffer #4.
fter O,caref ul. renova 4., With the hel p of
§l ?Q]sorhwgo;%%% éugntgot)f the strip part, the
test zone is washed with Buffer #3 and then Buffer #4.
ubseguentlg the absorptgg zone is cut too, The
€ test

The dheofestng tenePns 1pIRlgesd i TRED thehésk with
Buiffél%é(. Yhé Fask is tightly closed and allowed to stand in the dark at 37 -
40°C. Presence of an influenza virus in the sample is detected as a dark-blue
dying of the carbohydrate receptor molecule zone. Duration of this step
depends on the virus concentration in the sample and can take from 20 min till
60 min before a virus can be detected by hemagglutination reaction (HAR titer
about 2). As a rule these samples have TCID/ml value of about 10°. For
probes with 10 and 100-fold less virus content (10%-10° TCID/ml), dying may
appear after several hours. After this procedure the strip is taken out of the

solution followed by visual evaluation of the reaction result.

The Control line of neuraminidase in the detection zone is used for
evaluation of the assay functionality. Dark-blue dying of the contro/ zone must

take place.

Results are interpreted in the following way:
1) If an evenly dyed line is observed, it is considered positive, i.e. the
probe contains the virus; color intensity should be comparable with

intensity of the control line.
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15 Buffer#5. The flask is tightly closed and al | owed
to stand in the dark at 37 - 40C. Presence of an

WO ndo7agsege virus in the sanple i s detected as BCT/EP2007/054835
dar k- bl ue dying of the carbohydrate receptor nolecule
zone. Duration of this step depends on the virus
concentration in the sanple and can take from20 mn
till 60 mn before a virusican be detected by
hemaggl uti nation reaction (HAR titer 20 about 2). As a
rul e these sanples have T D' m val ue of about 105.
Borif prakes wéd [ihe ignshskOkd, ahd ia&ﬁﬁlevctdriﬂ@n@(lﬁb&ﬂtus in a

(104-103 TCI D/ appear  after several

| ouhREtoRmradpn (e s T BECFRY fore Bar oSt oS! Ao af the
t hestripadsploisRidnf ial Bev@d#BYshousiiBe ReRhyad icvdrght Bethe test
reacti %dferr esult. 25 The Control |ine of neuram ni dase

i n TRY ReERERTGPEETBOS used for eval uati on of the

By SAYsdndB aifitan aiolldrﬁd [{Aar ﬂﬁebh:ﬁl eh&tythege 0 nbherusoiftthel sample
zone nust take

s are | terf jtgg in the
f ol PO\ R SREY-atie 'ifesﬁft gt EH”'\?‘ang’Beqt OREEY
ahsapEede dftthé %ol@@ét’ﬁI!ﬂ@ﬁﬁdﬁ@@@éliﬂ/é’@on’drolehnet @ﬂwerﬂﬁ@@@s that
contains the virus; color intensity shou

conpgr FEMERtHYas ﬁ?@ﬂgﬁf—‘?f 'Worf%gyﬁnw&lth? l’\lr‘ﬁe'n s control
20Q7d6135§)@3e|’?@-5/5&8?@@7(n05@?c5se it Elrecdrhénded\eald-Yest the

dyed line is observed, the sanple contains the virus
i n SPECHBRR SRINDR PO LEHATi s i nsuf ficient for

unanbi guous detection, and the strip exposition in

Buf fer #5 should be prolonged overn|ght or the test

Thenggta,an tap et §NIHLEY R6F 81Ves 3) TaBSsénce of the col ored
Tablene @Atk tMtle ddtBEtRr Melidod/ hEdsSding tbBe SAMAkiOn or
its concentration is less then the m ni mal detection
| evel . 4) Absence of the colored line in the positive

copt-rol—i-ne—ei-ther—means—t hat the ovnorl nt _\was

STEfot f oPRBGEPHEEr rect 1y or thdtCPRE NA in the |cont FRNDITION

1 T'Therdigstigen destroyed; in that case it is

reconmmended to re-test the
preparation

2 Soaking/ Sample pad of the
chromatography > strip is placed
<——— Adsorbent pad vertically to

| B8

for 10 min at room

«4——— Detection zone
temperature

Sample pad

specimen container




10 specinmen using a new test kit. The data on the test
sensitivity are given in Table 2. Table 1: Schene of
wo b@7datoert i on met hod according to the inventiPCI/BIP7/054835

PROCEDURE FI GURE CONDI TION 1 Pre-testing preparation

2 Soaki ng/ Sanple pad of the chromatography strip is

pl aced Adsorbent pad vertically to specinmen container
for 10 min at room .~-- - Detection zone tenperature
Sanpl e pad WD 2007/ 135099 PCT/ EP2007/ 054835 12 3
Washi ng After sanple pad Adsorbent pad renoval the

3 TeMg Ui part off the strip is plraced into Dek&CEdRPle pad
zone the washi ng |sol ggi on 4 Devel opnent in 20 min - 2

hin the the dark d w&&arge%&pti on Zigeoval the
neur am ni dase subst gate sol ution 2007/ 135@39,9&]”;% part of the
PCT/ EP2007/ 054835

| £ strip is placed into

Nk Detection zone the washing solution

4 Development in 20 min - 2 hin the
the dark dark at 40°C in

neuraminidase

Detection zone

substrate solution




- 13 5 Interpretation of The results are the results

evaluated visually. In Blue control |ine case of the
weomirnswed H Blue test line result (sanple PoRCT/ER®07/054835

contains virus in conc. nore than detection limt)

two |ines should be hbgatlve observed. Dying
intensity of the test |I|ine Ishoul d be conparable with
that Invalid of the control line. In case of the
negative result only the control line is observed.

ihtdrpretaioAsFany to repeat the test when theTheoasultd are
| ine can not Ibe observed. WO 2007/ 135099 i

repsitn7/ 054835 - 14 - Exanple 3: Detect] 8¥Plyted visually. In
i nfl uenza viruses [rin chi cken fa(??l%s usi ng thgase of the positive

det ecti on ~ Blue contr
] Blue test line result (sample
Positive contains virus in

conc. more than

detection limit) two

- lines should be

Negative observed. Dying
intensity of the test
H line should be
comparable with that
Invalid

of the control line. In

case of the negative
result only the
control line is
observed. It is
necessary to repeat
the test when the
control line can not

be observed.
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system according to the invention 5 In this exanple
the sane materials and nethods were used as in exanple
W@200743508eri al dilutions of virus-containi ng pPCHEB200TI054835
suspensi on of healthy chicken faeces (2 g of dry
substance per 10 ml of buffer) were 10 perforned. It
has been denonstrated thaf fdeCes do not affect
sensitivity and specificity of influenza virus
detection wth the test. 2. To fresh chicken faeces
1/10 part (v/v) of A/duck/Al berta/76 virus (HAR-titer
1:10)_was added and the m xture was honogeni zed. After
Exafgeiet3'on of Buffer #2 to the hompgenate (1:1 v/v), an

DetddtidRtoPfinfldentd VARiddd N9 chicRensFaecaviusinljethé ddetection
use in the assay. Dark-blue dying in the test zone

sysigpa aceerdingtothe inyenté®Rr kabl e i nfl uence on the
test results was observed when chicken faeces were
added to the sanples fromtable 1 before starting the

In this exampde the sameOmBEkenqb @t mbeheds ivene osed r#fs| ineaxaanple 2.
viruses in lung tissue of dead chicken using the
detection system according to the invention In this

exapgtid dhetisasreofiaiis-@driafiitg npidbeds imesespesgibnafi healthy
example 2. 25 Lung tissue from chi cken } hat dife%u%er) were

i nf@tehesh fRPERS | (f Ltz &TVi PURSTABRE R8s 1hedh ©
extsaehegedv ti %'a%grt‘)egrlf fRiménatatead thee! tRek8ddo not affect

Crinea/ January 2006). It could be shown that
i nfeansithatywandspesificite of énflugnap visyedetertion Witk tharigst.

crl ERge B e VG Paro iy S kR RBerta 76 virus
(LD ARtitenfll: uehzgasaeiddedvamdighs mixture ugsas homogenized. After
addition of Buffer #2 to the homogenate (1:1 v/v), an aliquot of the
resulting suspension was taken for use in the assay. Dark-blue dying in
the test zone appeared after 2 h. No remarkable influence on the test
results was observed when chicken faeces were added to the samples

from table 1 before starting the test procedure.

Example 4:
Detection of influenza viruses in lung tissue of dead chicken using the
detection system according to the invention

In this example the same materials and methods were used as in example 2.

Lung tissue from chicken that died of infection with influenza virus H5N1 has
been extracted with silin buffer analyzed (collected: Crimea/January 2006). It
could be shown that influenza virus can be reliably detected in the lung of the

chicken body analyzed.
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contai ni ng sanples as probed with the test system
according to the invention LOD for 2 h N2 VI RUS HAR-
waagDisseb titer/sanple 1 A/ duck/ Al bertal/ 35/ 76PCHLINDYP7/054835
105 4 2 A/ duck/France/ 146/ 82 (HLN1) 2x 104 10-2 3
Alpintail/Prinorie/ 695/76 (H2N3) 2x 107 10 4
Al gul | / Ast r akhan/ 165/ 86 (F|6N§) ~103 10-1 5
Al FPV/ Rost ock/ 34 (H7N1) 104 1 6 A/ mall ard/ NT/ 12/ 02
(H’N3) 5 x 104 5 x 10-1 7 A/mallard/Prinoriel/3/82
Tab’(A/éQll\ |12)L(ijrjhgjf5 oIOd;étec&/oA/ Koophoof/ihOEBHED H\HEMN2Yirl®Es 1in9 virus-
mal | ar Iri ev/ 244/ 82 (H14 5x, 106 10-1 0 .
A nal | aF@PWI@Zi@m@W)(’ w&g@eewgbrﬁgﬁeée%wf%emaccordmg to
A duck/ RpatidadHistP2/ 6/ 86 5 x 102 5 x 10"1 (H5N2) 12

ANBRG 14 (HoN1)a 5 x 103 5 chi cken/ Kur gan/ 5/ 2005

(H5N1) 13 104 <1 2 passages i n MDCK EOb for2h
NBOK 5. & - THVER vacci ne. strpin. Teud panHA apd A L
genes fromthe A/ Vietnan 1194/ D4 titer/sample
1 | A/duck/Alberta/35/76 (H1N1) 10° 4
2 | A/duck/France/146/82 (H1N1) 2 x 10* 1072
3 | A/pintail/Primorie/695/76 (H2N3) 2 x 107 10
4 | A/gull/Astrakhan/165/86 (HENS) 10° 10
5 | A/FPV/Rostock/34 (H7N1) 10* 1
6 | A/mallard/NT/12/02 (H7N3) 5x 10* 5x 10"
7 | A/mallard/Primorie/3/82 (HON2) 10° 107
8 | A/Hongkong/1073/99 (H9N2) 10° 1
9 | A/mallard/Guriev/244/82 (H14N6) 5x 10° 10!
10 | A/mallard/PA/10218 (H5N2) Not determined 107
11 ?}:Z:;!;/Postdam/1402/6/86 5 10° 5 10
12 | A/NIBRG-14 (H5N1)? 5x 10° 5
A/chicken/Kurgan/5/2005 (H5N1
13 2/passage/s in Sl?/ID(/iK/ | ) 10° <1
A/duck/Kurgan/8/2005 (H5N1
1 Z/passe{ges?n I\ZD/CK | | 10° 107

@ - This is vaccine strain, having HA and NA genes from the A/Vietnam/1194/04
pathogen virus and all inner protein genes from A/Puerto Rico/2/34.
Viruses were obtained from the Institute of Poliomyelitis and Viral Encephalitis

(Moscow Region) and Institute of Influenza (St. Petersburg).
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pat hogen virus and all inner protein genes from
Al Puerto Rico/2/34. Viruses were obtained fromthe

WO p®vii309e of Polionyelitis and Viral Encephal PCT/BP2007/054835

(Moscow Region) and Institute of Influenza (St.

Pet ersburg). 10 WD 2007/ 135099 PCT/ EP2007/054835 - 16
Clains 1. A nethod of raﬁié6détection of influenza
viruses and/or virus particles 5 conprising a
hemaggl uti ni n and a neuram ni dase conponent, said

met hod conprising the ste@aivhs a) binding the viruses
and/or virus particles to a support containing at

| east one type of carbohydrate receptor selected from
the group consisting of natural or synthetic

ol i gosaccharide, which is 10 conjugated to, or )
di tAianetdhoidnot sapidsdetieskoni efhinglugpap rafusessandes virus particles

aly, in, .al-aci VO i n - | i .
OVSRIRRGE Bl TR L ey RERRe! eBhlichent, sa
carrhethutt adr@prietgpther stiepads: t o t he henaggl utinin
component, of the viruses and/ or Virus ?ggrti cl es;

- 15 _
b) PeactdAYNGHENEVST APGAT eV EGIPEREHE 3P qﬁgpﬁgﬁnﬁontalnmg

Vi ruses agtaR@serond rypepar tdatbesydviatd rtdcept@bekleeted from the
enzynme substrate, causing the generation of a

det ect alIreuB;j Wps;tin@ngf @)atlé{@ﬂ @tth@tﬁg oéig@ﬁ%cpcharide, which is
gener at I ) T ; i o

claim 1%\?]11‘2?%%%%?&% %ﬁ?%&gnggc i uggg@g%hgpn&&b%tgms ke
parti cl eglycaptpring ea bidcid gdywavpagieim, pAfMaerpgiofuin, ovomucoid,

o b ReE RS TRl hGR, b oBTr R B! Binds to
conpri seha daefrhag@iusinbt ypemponangr ofip thé sirtuisgpesand2dr virus
particles;
b) reacting the neuraminidase component of the bound viruses
and/or virus particles with its labelled enzyme substrate, causing
the generation of a detectable signal; and

c) detecting the signal generated in step b).

2. The method according to claim 1, wherein said influenza viruses and/or

virus particles comprise all known avian influenza (Al) subtypes.

3. The method according to claim 2, wherein said influenza viruses and/or

virus particles comprise a certain subtype or a group of subtypes.

4. The method according to claim 2, wherein said influenza viruses and/or

virus particles comprise a highly pathogenic variant.

5. The method according to any of claims 1 to 4, wherein the support is a

chromatographic paper or membrane.
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4. The method according to claim2, wherein said
i nfl uenza viruses and/or virus particles conprise a

woe@hiigsopat hogeni ¢ variant. 5. The net hod accoPCi/RBRODT054835

any of clainms 1 to 4, wherein the support is a 30

chr omat ogr aphi ¢ paper or nenbrane. WO 2007/ 135099

PCT/ EP2007/ 054835 - 17 6. 1The net hod according to
any of clains 1 to 5, wherein the carbohydrate
receptor is covalently attached or physically adsorbed

B0 THREemBRE® Bkcor@ing b6 ai®t dTodaiass artdi Hgwherdih ahendarbohydrate
wherei n the carbohydrate receptor contains

5 t he
al pragPt®CAs cavalently Stiarb ey dedlbr adsrybed tartesupport.
claims 1 to 7, wherein said binding of said viruses
and/or virus particles is effected by |oading a virus
anditer metihodsaganrting és daim &,nwhgraaniliee catbanidtate receptor

support. as,a ot -bl.o 10 approach). 9. The
neﬁﬁ%@a@éiaﬁdﬁﬁhﬁ%%ﬁ%&§n%?{cIains 1to 7, wherein said
bi nding of said viruses and/or virus particles is

ef fected by soaking a virus and/or_  virus particles

SoMaimeigdsasroréing Bhgnyap caiipsot tto( f at'ieasing peify bipging of
?g%rga‘?@%seéoanm& '\T/FrILIE R @ 8Fedtadany l&fdiﬁb]?ei Wﬁ_u% and/or

, Wherern sad abg;?? ed enzyne substrate of sai
newierd maddges coompaingrg Sasnpeetd [seicatse@pert ashe §1qicedot-blot
of the b uyd viruses and/or virus particles. 20 11. The
netq'PooJog‘g}Ordi ng to any of clainms 1 to 10, wherein
said enzynme substrate is labelled wth a chronogenic

roup and the regction with_the neyraninidase induces,.
2 Tof GOF ARG OGS 5 @100 P ESL Pal o WHEES L SeigbInding of
et 64 \Rqees Mok irdRYp&ticdsdisneffdctbd Bhlsodinged Nirus and/or
said enzyme substrate is a chronogenic derivative of

N adedsy | pestictas rmoptaiging sample along said support (lateral flow

approach).

10.The method according to any of claims 1 to 9, wherein said labelled
enzyme substrate of said neuraminidase component is precipitated on

the place of the bound viruses and/or virus particles.

11.The method according to any of claims 1 to 10, wherein said enzyme
substrate is labelled with a chromogenic group and the reaction with the

neuraminidase induces a colour change of said enzyme substrate.

12.The method according to any of claims 1 to 11, wherein said enzyme
substrate is a chromogenic derivative of N-acetylneuraminic acid, in

particular 5-bromo-4-chloro-3-indolyl-a-N-acetylneuraminic acid.

13.The method according to any of claims 1 to 12, wherein the reaction

with the neuraminidase induces a specific fluorescence signal.
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particul ar
5- br ono- 4- chl oro- 3-i ndol yl - a- N-acet yl neuram ni ¢ aci d.

WA 200Thasopet hod according to any of clainms 1 toPAREP2007/054835

wherein the reaction 30 with the neuram ni dase

i nduces a specific fluor esc?ﬁce signal . WD 2007/ 135099

PCT/ EP2007/ 054835 - 18 1I4:A detection systemfor the
rapid detection of influenza viruses and/or virus
particles using a nethod according to any of clains

1418, detactibn systesm foorthei isipid):dedi@ctiors wb goflberzmvaiusengand/or

at |l east one type of a carbohydrate receptaor. 5. . .
selWiHSRfY ?ﬁt%@q%raolﬂ'ﬁe@‘@ﬁs?gﬁrﬁg’%fmn '? °f clgjms 1-13, said
syyRedrnCcorgpriigagacchari de, which is conjugated to, or
situated in conmposition wth glycoproteins |ike

gl yYDoBhBHARPt £ONERNMGy Py deptoed fyPaRl dalrbRislipte receptor

ovonugg n i nat.i t e .
o hofkB e RETRhEe\0 80P | ARRAINGbE ratural or syntheti

conponégesasthatide, 1ich risisenjegaiedr tosi eusitparad & emposition

b) a |abelled en substr i.ch . n .

neur am&"tﬁ\ dgglgo%oéﬁ‘ﬁ%neln% \.gﬁ}ecr%gﬁghééné?é c%u?}g [y &oprBEein,  a2-
det efhﬁﬁr@gl@bgﬂﬁJ . oManTheidet esid orosytsihetivies cahdregf which
to cl ai m 14, erein sajd support is 15 enclosed in a

bl ast P BRVEER S 9aRPOMP RISV BT PERAGRLTNG sagponent of the
resul {,gyus¥d bRdprSARM Baittest positive control. 16.The
detection system according to claim14 and/or 15,

wheteinlabgilgd engypoe t SUbsitRtEswEich readst withoths fifesrramtinidase
anoun f ' I £ ' :

ceni - Safbor BBk EPERY bRfellieE Heriab M sBual, i,

the sanple. 17. The detection systemaccording to claim

5P atection Salir aSBrdins: PR dopryhEreinLait *&ibport is
spesidibsdd h BOplastigiHBIbéaNegUS WRiddH ifen reddinyrtheetest results

belonging to different 25 subtypes.
with a sample and a positive control.

16.The detection system according to claim 14 and/or 15, wherein said
support comprises at least two different amounts of said specific binders

for a semi-quantitative estimation of the virus content in the sample.

17.The detection system according to claim 14 and/or 16, wherein said
support comprises at least two specific receptors of different subtype
specificity for a simultaneous detection of viruses belonging to different

subtypes.

18.The detection system according to any of claims 16 - 17, wherein the
system after revealing the presence of the virus and/or virus particles of
sought specificity serves as sample container and transport unit for

confirmatory tests like reverse transcription polymerase chain reaction.



18. The detection system according to any of clains 16

- 17, wherein the systemafter revealing the presence
w@Roovhasowd rus and/or virus particles of soughPCT/EP2007/054835

specificity serves as sanple container and transport

unit for 30 confirmatory tests |ike reverse

transcri ption pol ynmerase chaPn-reaction. WO

2007/ 135099 PCT/ EP2007/ 054835 - 19 19.Use of the

detection system according to any of clains 14 to 18

floruscdlef adki Aetdciibhugstany atusesngnd/ oy \gfrelsims 14 to 18 for
particles in sanples of animals and/or humans |ike

swetsecting dfiielra Yrews anf/ AnVir¥oRRENTSF I8 aRpnRIss of animals
an%rﬁngoﬁﬁu%r%afi&é s\’)félrb@'f Pl %SE SR o £ TR SHVID HFh 8RaY samples

pathogenic virus 5 subtypes. o
and/or as an early warning system of emerging highly pathogenic virus

subtypes.



