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A KIT FOR DETECTING NON-PATHOGENIC OR
PATHOGENIC INFLUENZA A SUBTYPE H5 VIRUS

FIELD OF THE INVENTION

This. invention relates to apparatus for detecting influenza A subtype

HS virus.

BACKGROUND OF THE INVENTION

Avian influenza (Influenza A) viruses infect a variety of animals,
including humans, pigs, horses, sea mammals, and birds. Recent phylogenetic
studies of Influenza A viruses have revealed species—specific lineages of viral
genes and have demonstrated that the prevalence of interspecies transmission
depends on the animal species. They have also revealed that aquatic birds are

the source of all influenza virvses in other species.

The emergence of a “new” Influenza A virus in humans is possible.
Serological and virological evidence suggests that since 1889 there have been
six instances of the introduction of an influenza virus with an HA subtype that
had been absent from human population for some time. Three human
subtypes of HA have appeared cyclically — subtype H2 in 1889, H3 in 1900,
H1 in 1918, H2 again in 1957, H3 again in 1968, and H1 again in 1977. The
first human infection with avian influenza A subtype H5NT was reported in
1997, which resulted in the death of a 3-year-old boy. This first report leads
to the need for the routine screening for H5 virus in animals, particularly

chicken, in stopping the spread of the viruses.
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Abstract: Current nethods for detecting influenza A subtype H5 virus, for
exanpl e cel|l culture, haemaggl utination-inhibition, fluor&ciateh2885i body
and enzyne i nmunoassay, and reverse transcripase ploynerase chain reaction
(RT-PCR) may have the disadvantages of |ow sensitivity and | ow
specificity. Futhernore, such nmethod are relatively difficult to use, and
may not be ] e for routine detection on a daily | e kit for
detecting ﬁ@yg%gﬁé of this invention nmay provide a us@ﬁﬁkﬁygn |y
alternative that is rel- t= atively nore sensitive and specific to 115
virus. The detection kit utilizes two specially designed prinmers A and B

for the replication q TQ virus,. a a._.specific cagpture probe for

| robi |1 74 g ¢ I RStodsy ToR PaFe! FGAiGRiGMaRte: GRAPIDE Toate GRRG A so

desi gned f 26 i : ni V] ipon of H5
virus by tﬁ%lﬁé%.[ge%@le%‘ﬁ%%’?l ger?n?l%/g g’hlg@%gﬁrp ?st é‘uﬂ\{}m&t%ﬁ?%?%‘%@f”ﬁ‘g;“‘h |hf desi r ed.
31 March 2eRmW0iidhRskkddy, Bad/oNG3é Ghdss: fhs&gfb'l abeE Sl | rbletidN- PATHOGENI C
OR PATHOGENI'C | NFLUENZA A SUBTYPE H5 VI RUS | ELD OF THE | NVENTI ON Thi s.

i nventi 6n (RI-RCR. Howaypatheseunethods albshace thegamsiroklams -A theydhaype H5 vi rus.

10 BACKGROUND. THE | NVENTI Avi an.inflyenza (Influenza.A) .viruses infect
2 ovari oty BREHRIHRPGIEnSHLY Gt MY Rora: fRgbemhRete eLRiol ikl o and
birds. Rec td -y di I USER, reveal ed
speci es-spg{:é“ f?%%‘?%g eﬂs)lc5?&%/1?&?51?1%&@&9?9@89%%@\%&{%%nsféta?%zfllt%ed that the
pr eval encergitivent &iffiqu@co®e utitiagkm ssi on  depends on the ani mal speci es.

They have al so reveal ed that aquatic birds are the source of all influenza
viruses in other species. The energence of a "new' Influenza A virus in

hunmans .is possible. 20 Seral pgi.cal and.virol Qgi cal, evi dence, suggests t hat
i oS 80"t horte s B hogp oHes PR Sor I e PPERAR SROTE o

i nfluenza zr i : : -hee e man

popul at i onwoﬁ%%mg I@sﬂgﬂf‘tﬁﬂg@é@’rﬁﬁﬁ%%gua@? ?/Vﬁﬂgs @%‘R‘Ei %\%bggpdgr ed

cycli cal | yimmanbdiygostii esday 1a8Rde Hoenagdl@@fin intibifion TAIBasski aagai n in 1957,

H3 again in 1968, and H _again in 1977. The
immuno assay. However, immunodiagnostic assay may have the

disadvantage of low sensitivity. =~ Furthermore, as the target of
15 immunodiagnostic assay is usually a specific protein, the underlying genetic
nature of a target may not be obtained directly. In addition, the initial
derivation of antibodies is vltimately dependent upon the antigenicity of the
protein analysis in the immune host animal and therefore, cross-reactivity

may OCCUr.
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Although virus culture is an accurate and low cost detection method, it
is relatively labour intensive and requires a lot of space for incubation. The
culturing process may be slow and cannot meet the demand of daily
| inspection. In addition, virus culture can not provide the detection results
25 directly and has to reply upon further confirmation by other detection

methods, which may be very expensive.



25 first human infection with avian influenza A subtype H5NL was reported
in 1997, which resulted in the death of a 3-year-old boy 31 Marshepest

report leads to the need for the routine screening for H5 virus in
animals, particularly chicken, in stopping the spread of the viruses. | 31
March 2005 WD 02129115 PCTI CNO /01458 Many net hods for viral identification
are curren g used i ncluding cell culture,
haenagglutlﬁy??%%plnhlb|t|on fl uorescent antibody aH?TK%%%yﬁ% i mrunoassay,
and reverse transcrlutu e _pol e chain reaction 5 (RT-PCR). However,

t hese net FHEGT FOR - : bl ems - they have relatively |ow
sensitivity and Iom/speC|f|C|ty Furthernore, the detection tinme nay be
too long for routine detection purposes, and such nethods are relatively
difficult to [ e [ Lh@¢ for

det ecting |nfﬁﬁg#%g%Aaggbm}ggﬁ%tOFg?éﬁ@kPﬁg$Egggﬁggﬁﬁﬁggﬁggnogt|c assay and
virus cul fipsostietanfiraiteeting Himinadhwyribst the sassitimity amd spgeifieitynaggl utinin

i nhibition %HI) assay and | nmuno assay. However, imunodi agnostic assay
may have mag e@mpad@éntage of Iom1senS|t|V|ty Furthernnre as the target

genet ¢ nat B eRHe ebieet §E sy o destinnt R ol ferBieRihtpeddl ' TTOL Vi e
i nitial ﬂteéﬂbéfﬁé P83 A RldnAR @2 de‘iedﬂioh' fERE oMl HERRBAENGospes: t he

anti geni ci protein analysis 1n the imune host ani mal and

t her ef or edetedstﬁﬁﬁmﬁylbstedubéd( may occur. 20 Although virus culture is an
accurate and | ow cost detection nethod, (it is .relatively |abour intensive
and requires &t ISoyetﬁmﬂ:wa@bjepbﬁ fhag sention to fssn %‘P ﬁ*’(j F8cess may be

sl ow and G u@r?éa Kes% h?{.’)d \%rnu‘%rﬁgtc]ﬂhag ﬁle ﬁ'athogemmty of the HS virus may

be detected directly.

As a minimum, it is an object of the present invention to provide the

public with a useful choice.

15 SUMMARY OF THE INVENTION

Accordingly, this invention provides a kit for detecting non-pathogenic
or pathogenic influenza A subtype H5 virus in a biological sample including:
- an isolating agent for isolating the RNA molecules of HS virus
20 from the biological sample;
- a nucleic acid replicating agent for replicating a target molecule,
wherein the target molecule includes:
» anucleic acid sequence complementary to at least a portion of
the RNA sequence of HS virus; and
25 » anucleic acid sequence for binding to a detection molecule;
- a nucleic acid detecting agent for detecting the target molecule,
wherein the nucleic acid detecting agent includes the detection

molecule.



inspection. In addition, virus culture can not provide the detection
results 25 directly and has to reply upon further confirna$! ¥ardn2086her
detection nmethods, which may be very expensive. 2 31 March 2005 WO

02/ 29118 OBJECT FOR THE | NVENTI ON PCT/ CNO1/ 01458 Therefore, it is an object
of this invention to design a user-friendly diagnostic kit for detecting
HS5 virus s the sensitivity and specificity 5 i aproved.

Anot her obﬁgggﬁ%ﬁ&this invention to design a kit for e eclwﬁgpinfluenza A
subtype H5 virus such that the detection tinme and the overall costs for

- det ecti on nay Ibés amdberedpect of itlis yustention td providsj @parifidd amd isolatedent i on to

design a kit for detecting 0 infl a A subtype. H5 virus such that the
pat hogeni éh&%r@ﬂle‘i %‘01-&13\%% Wﬁ‘éé@@%‘f”ﬁ?jmﬂﬁﬁgﬁl y. As a minimm it
is an object of th (0 | : i i ith a useful
choice. Is SUNNARYg@t%QISRﬁ}%Wﬁﬁ%%&c%%gz{zﬁ\g{;#as/?aP |gn=%ﬁ\§m§|n1§[ﬂgén provi des a
kit for detecting g@{geﬂgtdfqmngamgubgqfel}we@ﬁgahmfl uenza A subtype H5
virus in a biological sanple including’ an isolati ngl agent for isolating
the RNA nol ecwH es ofsetdnd\DNAsseqadice cocoding a iprethoigi PATA semgnes ofa nucl ei ¢

acid replicating agmf olr replicating a target nolecule, wherein the
target nolecule in OIYMEEAS{cl ei ¢ aci d sequence conpl enentary to at

least a portiof piaf it BASEWAANEE1A DNA MYRcu8Ekiends in the
presence of an enzyme and DNA nucleotides to generate a DNA
sequence including:
10 - a DNA sequence complementary to at least a portion of the RNA
sequence of H5 virus; and
- a DNA sequence encoding the promoter DNA sequence of a
RNA polymerase
when the first purified and isolated DNA molecule binds to at least a
15 portion of the RNA sequence of H5 virus.

It is yet another aspect of this invention to provide a purified and
isolated DNA molecule or the complementary DNA molecule including:
- a first DNA sequence encoding at least a portion of the RNA
20 sequence of non-pathogenic or pathogenic influenza A subtype
HS5 virus; and
- a second DNA sequence encoding a DNA sequence for binding
to a detection molecule
such that the purified and isolated DNA molecule extends in the presence of
25  an enzyme and DNA nucleotides to generate a DNA sequence indluding:
- a DNA sequence encoding at least a portion of the RNA
: seqﬁence of non-pathogenic or pathogenic influenza A subtype

HS5 virus; and



25 N a nucleic acid sequence for binding to a detection nolecule; a nucleic
acid detecting agent for detecting the target nolecul e, wmbMéthO@é

nucl eic acid detecting agent includes the detection nolecule. 3 31 March
2005 WD 02129118 PCT/ CNO1/01458 It is another aspect of this invention to
provide a purified and isolated DNA nolecule or the conplenmentary DNA

ol ecul e i REh 4 a first DNA sequence for binding st a portion
of the RNA éeglbjfgnce of infl uenza A subtype H5 vi rus; ﬁ&;@%g&%@a second DNA

sequence encoding a not er e P such t hat
the purified and |%(§ﬁ§ %ﬁﬂcehﬁlll ﬂg Pgﬁgeﬂlhel}? }gﬁj@gge of an
enzynme and DNA nuc generate a DNA sequence including: 10 - a
DNA seqguence conpléé%e Oﬂqﬁc’l%%ﬂat | east a portion of the RNA sequence of H5
virus; and a %nsﬂwmﬁeenmiiumattadheDNmomlemulf)NﬁndsequemdéNAf a RNA

pol ynerase when the first purified and isol ated DNA nol ecul e bil nds to at

| east a I@lmlﬂﬁt inghidatg & HANANEUEE 08D legeniagy ip ra deast & POEIGPR®T anot her
aspect of i nventl vide a i sol at ed DNA nol ecul e
or t he Scof %ﬁéﬁea nﬂmpgﬂ%?ﬁ%mFHEP ?g?&melgs%ﬂ‘ggt DNA sequence encodi ng

at least a portion of the RNA 20 sequence of non-pathogenic or pat hogeni c
i nfluenza A subtype H5 virus; and

This invention also prov1des a purified and isolated DNA molecule or

the complementary DNA molecule consisting of a first DNA sequence
encoding either one of the DNA sequences set forth in SEQ ID No.5, 6,7, 9,
10 10,oril.

It is yet another aspect of this invention to provide a purified and
isolated DNA molecule or the complementary DNA molecule including:
- a first DNA sequence encoding at least a portion of the RNA
15 sequence of influenza A subtype H5 virus for binding to a target
molecule, wherein the target molecule includes a nucleic acid
sequence complementary to at least a portion of the RNA
sequence of influenza A subtype HS virus; and
- an immoblizer
20 such that the target molecule is immoblized when bound to the purified

and isolated DNA molecule.

It is another aspect of this invention to provide a purified and isolated
DNA molecule or the complementary DNA molecule including:

25 R a first DNA sequence encoding at least a portion of the RNA
sequence of influenza A subtype H5 virus for binding fo a target
molecule, wherein the target molecule includes a nucleic acid
sequence complementary to at least a portion of the RNA

sequence of influenza A subtype HS virus; and



a second DNA sequence encodi ng a DNA sequence for binding to a detection
mol ecul e such that the purified and isol ated DNA nol ecul e ¥xMaisb200p t he
presence of 25 an enzynme and DNA nucl eotides to generate a DNA sequence

i ncluding: - a DNA sequence encoding at |east a portion of the RNA
sequence of non-pat hogeni c or pathogenic influenza A subtype H5 virus; and

4 31 March 02/ 29118 PCT/CNO1/01458 - a DNA s ncodi ng t he
DNA sequenc‘é((}?zgzr?1 inding a detection nolecul e when tﬁ(g#(g{‘}tﬁﬁﬁﬁ%ed and

i sol ated DNA nol ecule binds to a DNA nol ecul e including a DNA sequence
conpl enentary to atadigedigererptorti on of 5 the RNA sequence of

non- pat hogeni ¢ or. pat hogeni.c H5 virys. This invention als royi des a
‘purified and i Sethntheba E@Aﬁlﬁﬁlgé%%ﬁtédgﬁom a;ﬁéargﬁfffﬁpgﬁ%lﬁtw 8861 ecul e

consi sting_of a,f.igst sequl . i I one of the DNA
sequences 218[30}11&1? 0 R%lﬁ%f%dlgﬁ&ggbg@‘%ﬁ%&%e or 11. It is yet
anot her aspect of this invention to provide a purified and isolated DNA

nmol ecul e or the conpl enmentary DNA nol ecul e including: - a first DNA
sequencé encodiTids imventemstlscaprowides the usé of h &rdrmnd a secaslqueified aod i nf | uenza A

ol ceul o | el DNA TUERGIE BT THBHOENE: Ot rbltciE AParF A BOROT cast &
oo e e RS P SRR . 5 0 e
purified - the RNA molecule of HS virus is isolated from the biological
sample by an isolating agent;
10 - a target molecule is replicated by a nucleic acid replicating agent
including the first and the second purified and isolated DNA
molecules, wherein the target molecule includes:
» anucleic acid sequence complementary to at least a portion of
the RNA sequence of HS virus; and
15 » anucleic acid sequence for binding to a detection molecule;
- the target molecule is detected by a nucleic acid detecting agent,
wherein the nucleic acid detecting agent includes the detection

molecule.

20 BRIEF DESCRIPTION OF THE DRAWINGS -

A preferred embodiment of this invention will now be described with

reference to the following figures:

25 Figure 1 shows the flow chart of the overall procedures of the detection
of influenza A subtype HS virus by the kit of this invention.
Figure 2 shows the detailed procedures for the detection of influenza A
subtype H5 virus by the detection kit of this invention.



and isolated DNA nolecule. It is another aspect of this invention to
provide a purified and isolated DNA nolecule or the conpl3ndartchi2p0HNA
nol ecul e including: 25 - a first DNA sequence encoding at |east a portion
of the RNA sequence of influenza A subtype H5 virus for binding to a
target nolecule, wherein the target nol ecule includes a nucleic acid
sequence c tary to at |east a portion of the nce of

i nfluenza %‘%@ﬁ%e H5 virus; and 5 31 March 2005 V\O%@ﬁ@%ga si gnal
generator PCT/CNO1/ 01458 such that a signal is generated fromthe target
mol ecul e when tHigurt & gedws ithed &olstieni of theuvichl tRNAhmopeenlek i feamathd i sol at ed
DNA nol ecule. 5 This jnvention also provides the use of a first and a
second purblpil%caéﬁﬁnpliesol ated DNA nol ecules in the manufacture of a kit for

the detection gf. _inflyen A subt V] rus.:in | .cal ,sanmpl e,
wherein: the R%ig%!iéﬁg‘g‘%o eI%nRt;’lﬁ?'éEﬁoﬁfiAs@kﬁqugdofrtgénq%@gén%?o?ogi cal

sanpl e by abhtOHSLIARRASblecdi® by tfo TNASKOIBRII&S pHiMetSA h@B.cated by a
nucleic acid Teplicating agent ihcluding the first and the second purified

and i sobat ed Di¥guredi ehaweshe immobilinatidre of dregemphifitddNA molculdes: ~ a
nucl ei ¢ aci d.sequence conplenentary to at |east a portion of the RNA
sequence ofhils bonnd i a deteptios probg. nucl ei ¢ aci d sequence for binding to a

dot oot ng agent B TS hOVHE mfeiE A Sep b SR TR M ENP L ace < e
det ecti on jnyention, respectively, which are used in the DNA. molecules of the detection
kit for ampiiﬁcation and detection purposes.
10
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of this invention are now described with
reference to the figures. List 1 is a part list so that the reference numerals in

15 the figures may be easily referred fo.

The concentration of influenza A subtype H5 in a biological sample,
for example chicken blood, may be very low such that detection of the
presence of H5 viral RNA may not be performed on the biological sample

20  directly. In order fo increase the number of the viral RNA molecules to a
sufficient amount for the detection purpose, a suitable amplification
technology is required. Nucleic acid sequence-based amplification (NASBA)
is known to be a flexible fechnology with particular use for the amplification
of RNA. The amplified RNA molecules may then be detected by suitable

25 technology. NASBA is a rapid, highly sensitive and highly Speciﬁc method
for the detection of influenza virus subtype H5. Results can be obtained in as
little as one day. In addition, it can discriminate between pathogenic and non-

pathogenic HS5 strains directly.



nmol ecul e. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS A preferred enbodi nent of
this invention will now be described with reference to thd Maichg@dng
figures: 25 Figure 1 shows the flow chart of the overall procedures of the
detection of influenza A subtype H5 virus by the kit of this invention.
Figure 2 shows the detailed procedures for the detection of influenza A

subt ype %%%lﬁy the detection kit of this invent 'ﬁhq@u&’i}ss'\’a”’h 2005 WO

02/ 29118 P 01458 Figure 3 shows the isolation o e Viral RNA
nmol ecul es fromthe biological sanple. Figure 4 shows the anplification of
a portion of tﬂﬂﬂimfzhumma:oﬂtalmuim gpmstid5matcria] ilRM& frorire ofilaesibglet wo DNA

nol ecul es, pri Fi shows the i mohilization of the
anplified ﬁm%{ f@‘ Plpém’é‘lo&liﬂg} @T%F%&F %@é’m&mes 6- 19 show
t he nucl ei C e

respecti veﬁorﬁgl\g\lg t@%%ﬁﬁ% ﬁ%&%m k‘?hfgpﬁi‘*&’i #élhé@uﬁn Otﬂ}é g Stelgtnzlli on kit for
anpl | 11 cat pgibsa0 Gallineinh Erhif P THEPgent Qs EFpFOKinRIPAISRRIIL6RGEF PREFERRED
EMBODI MENTS Preferred enbodi nents of this invention are now described with
ref erenGe imlengih, fndghe esclediides ae nmlmrq:;hfmmlthesﬁ sl aflib¢ mobesuteef er ence

nunerals in ~ 15 the figures may be easily referred to. The concentration of
I nfl uenza A subtype H5 in a biological sanple, for exanple chicken bl ood,

Ty be very | oWisen 4Rk ACLRehl BReghutlRr B SRENRS S HRitL5Y RNA Y

not be perforne 0gi Ca
the detection kit. As shown in Figure 1, the target HS viral nucleic acid

molecule, which is in the form of a single strand of RNA molecule, is firstly
10  extracted from a biological sample. The compatible biological sample types
may include Dlood, serum/plasma, peripheral blood mononuclear
cells/peripheral blood lymphocytes (PBMC/PBL), sputum, urine, faeces,
throat swabs, dermal lesion swabs, cerebrospinal fluids, cervical smears, pus
samples, food matrices, and tissues from various parts of the body including
15  brain, spleen, and liver. Other samples that have not been listed may also be
applicable. The nucleic acid extraction process of the detection kit of this

invention is accomplished by an isolating agent.

After the target H5 viral RNA molecule is extracted from the biological
20 sample, the amount of RNA molecules in the sample may not be sufficient to
be detected. Therefore, a portion of the H5 viral RNA molecule is replicated
to a target nucleic acid molecule by an appropriate amplification technique,
for example, NASBA. The target nucleic acid molecules may then be
detected by suitable methods.
25
After the overall procedures of the detection kit of the invention

described, the details of each procedure will now be discussed.



20 directly. In order to increase the nunber of the viral RNA nolecules to
a sufficient amount for the detection purpose, a suitabl S1ddgth20@ati on
technology is required. Nucleic acid sequence-based anplification ( NASBA)
is known to be a flexible technology with particular use for the
anplification of RNA. The anplified RNA nol ecul es may then be detected by

suitable 2 é}&&[}ﬂfl ogy. NASBA is a rapid, highly Sensﬂc&rﬁﬁy@%g hi ghl y
o)

specific nme or the detection of influenza virus H5. Results
can be obtained in_as, little as one day. .In additio |t .can.discrimnate
bet ween pat hoge¥i H5aﬁléa1n8ﬁ§£4 M%Fﬁi‘g“eﬁ‘?%’ }IJB @&P@Hnﬁ"@i ﬂ@chcﬂlﬁ.’gl‘?ﬁlm Mar ch 2005
WO 02/29118 P 458 L.nftu . Y i | o 1dC material in
the form B?mgg&%é{ﬁ@ rsdaﬁd&fgie Vi ?@P r%@%ﬁtgr@?cﬁég%&%% . Influenza A
subtype Hprafifably. B'H@is sEnt ﬁia?%ehbﬁliéﬂi@ﬁrertﬁ@ espbating dgent. i Tise Iyejsr oduct i on and
one of the essentia | ed haemaggl utinin. This gene is

genes is ca s t I
appr oxi magény, for S&kample, eolysid dwifer, iin résporibtle tandissolsng be d50icdss are
nunbered fromthe 5  end .of the nplecyle. Fi e 1.sho t overal |

bt o6eddr e8nf Bpiderraddiengirpaheroms g teopiolpe Gniif SRRBA B he' shown i n
Figure 1, the.ta t I.r.al ' [ ul ' {e in the form
of a singl ateélaﬁsag{%?oq%‘;ﬁglﬂedgﬁﬁ%e,ekaﬁ%ﬁg ilﬂ%’i"{gy%% 331{’{ Pg\%ftugg’ froma

bi ol ogi calyysanming malhase eemvata bl uffer dbo glabliding APRAVA ymsdsculerdiyr i ncl ude

bl ood, serunl plasma, peripheral blood nononuclear cells/peripheral blood

| ynphocyt éengtPBiVEloRRie)pursgses. ufs showimie Figure 2ethe RN AmpelecWoaisy beder nal | esi on

and t ssuebkBbo URRIEPE b i 15 RRuB Jhgoath dPURTARRS B EREY I Sl con. - and

liver., Qagﬁ)éedzi%g?@fqlgg@hoh@v?hgg Vaaﬁggs dfo'r?lbﬁ% s%qgﬂf’alt $GnPEnotdRP! i cabl e. The

nucl ei n process o etectron kit of tthhis inventionis
acconpl i shegbshayan pezfiral idcanalyeRRtat the sampling site, which may not be

suitable for carrying out such processes.

An example of suitable lysis buffer may include 5M guanidine

15 thiocyanate and Tris/HCl. The lysis buffer forms no invention of the
detection kit and the compositions suitable for its purpose are well known to

the art. Therefore, the detailed composition of the lysis buffer will not be
discussed here. Lysis agents having different compositions that can still
achieve the purposes of dissolving proteins and lipids, denaturing proteins,

20  and stablizing the RNA molecules may be utilized in the detection kit of this

invention.

After the lysis agent has been applied to the biological sample, the next

step is the isolation of the nucleic acid molecules from the sample through the

25 use of an isolating agent. Figure 3 describes the overall isolation procedure in
the detection klt After the lysis agent is applied to the biological sample,
nucleic acids (10) together with other unwanted components are in the form

of a solution. An adsorbent, for example silica (12), may then be added into

the solution to adsorb the nucleic acids (10), resulting in a nucleic acids/silica

9



After the target H5 viral RNA nolecule is extracted fromthe biol ogical 20
sanpl e, the amount of RNA nol ecules in the sanple may not PMagh08Fent to
be detected. Therefore, a portion of the H5 viral RNA nolecule is
replicated to a target nucleic acid nolecule by an appropriate
anplification technique, for exanple, NASBA. The target nucleic acid

nol ecul es be detected by suitable nethods. r..the overall
procedures%ozpﬁﬁpdet ection kit of the invention des%ca‘(@fgdoﬁﬁtshe details of
each procedure will now be discussed. 8 31 March 2005 WD 02/29118

PCT/ CNO1/ QdidfuBe T4, Hafter that, pRiéinsahé dipidamhyihoe unwentad ewtériadimn he
~biological sanple by applying a suitable jsolating agent .to e bi ol ogi cal
sanpl e. Mhefelugionymay boy wiashedgawry Mys%@bifpﬁllup’éfas g’FaénRIﬁeS%ol ating
agent. The lysis ,.agent, f e | &, . S} inS nsi bl e for

di ssol vi ngﬁ“ﬁ?@“}?rtglogyﬂ?’t%anﬁrglﬁ%ﬁgr%@?h%ﬁ(l;ﬁ( %@Pﬁ%ﬁgéﬁlﬁéﬂ,ﬂﬁé) ;E)t‘r?%l?(gf ns in the

bi ol ogi calysapRhe. ekt BahpiheGR. ABeethahixmiy (DY ikewayed vitdom t he sanpl e
nore easily. Furthernore, the Tlysis agent may al'so serve as a buffer for
st abl i z3 nguffiverRimomt efeluent§, dhe niadeig atids §i Btin thaysilipa()gd swy . thes shown in
Figure 2, the RNA nolecule may be stable in the lysis buffer for up to 48
hours at 'rhsasaletedhbycapigiiegalieB may be 10 stored indefinitely at -70C. The
advant ages for doing so is that it may not be necessary to performthe
anal ysis at the sanpling site, which may not be suitable for carrying out

such processesAffp (eXafakie z&ids_slgqm 3bhiBinkd Sh3hdehmple am@)isdlmeliugde S5M _
guani dine 15 thiocyanate and Tris/HCL. The lysis buffer forns no invention

of the detamgilifieatibn gartdnahthen depapplied tmthesmixtus| of usleis agdsehose are wel |
Kk t .
nown 16) that the H5 viral RNA molecule is replicated for detection purposes, for
examplé NASBA technique. Three purified and isolated DNA molecules are

designed for the amplification purpose, which are termed primers A to C.

Figure 4 shows a schematic diagram for the amplification of the HS
15 viral RNA by NASBA in this invention. As shown in the figure, the
amplification process is initiated by the annealing of primer A (22) to the
target H5 viral RNA (20), which is a single-stranded RNA molecule. The
primer A (22) is designed such that it is capable of binding to the targeted
RNA molecule, and further includes a DNA sequence encoding the promoter
20 for a RNA polymerase, preferably bacteriophage T7 RNA polymerase. The
precise location of binding depends upon the strain of virus examined. The
binding site may change after a certain period of time. The important
technical feature of Primer A is that it remains capable of binding to a portion
of HS virus.
25
Accordingly, primer A (22) includes a binding sequence encoding a
DNA sequence complementary to at least a portion of the HS5 viral RNA (20).
For the purpose of this invention, it is found that the region suitable for

binding in the HS viral RNA (20) is a region between nucleotides 1107 to

10



the art. Therefore, the detailed conposition of the lysis buffer will not
be discussed here. Lysis agents having different conposi tildierch 865 can
still achieve the purposes of dissolving proteins and |ipids, denaturing
proteins, 20 and stablizing the RNA nol ecules may be utilized in the
detection kit of this invention. After the lysis agent has been applied to

t he bi ol ogi‘g&!’mgﬁgrpl e, the next step is the isolati O%Tﬁ“.“{{‘g%énw eic acid

nol ecul es fronm'the sanple through the 25 use of an is gent. Figure
3 describes the overall isolation Il[;))‘r_locedure in_ the detection kit. After

the |ysis H32mf the hagpagshuinin geneeots o whichdssownd torfomfain dhgci ds ( 10)
together with other unwanted conpopents are.in olution. An
adsor bent \,Iine?%ml@gﬁl?ﬁ#’éﬁl@?qttﬁg%fq% Bmﬁg@g ﬁw&“o%e&“ggrgg)gé,{ﬁrlﬁ g)fn solution to
adsorb th l.ei aﬁéfﬂ 0 | ¢4 IsNgapNig! & ' siigica 9 31
Mar ch 20028%]8%/ ,5511 %IC(# Peil‘e;rgiilg%ﬂd%%su?e (14) ?éq%\‘??gr qtﬁéltatl% pr ot ei ns
and |i pi d athlahdiryurisanégeh nedtweeml sudleotidehd 161 td | bi32nmenf Bke washed away

by suitabl e eluents, for exanple, 5M.  guanidjne thjiocyanate and Tris/HC
sol uti oh, hremegglatinisogene Onk> 70mse tviaebis setolorficist %ﬁé ﬁbﬁﬁt- Rt

conbi nati ans: ter,t m xt ur.e ( | | heient anmount of
el uents, .?ﬁgurﬁgtﬂ]gisgoggibgglo%eﬁégati%ﬁ@ﬁﬁgﬁ@;@géﬁﬁaﬁ% %e i sol at ed by
centr i f ugabi gRedf ¢ of 4 RRuRUEL SliEn@EbAST birding AthabiRe: bhbharaganpl e are

i solated, an anplification agent may then be appliéd to the m xture of
nucl ei ¢ aciefie $4Rbmt“batltiab “fost’H5 viral RNA nolecule is replicated for
detecti on purposes, for exanple NASBA techni que. Three purified and

i sol ated DNA nol ecul es are designed for the anplification purpose, which

oo i P B R aflelnive, ohabEiides 08014 BHITI N, Hiddike ok or the
nucleotides 1040 to 1160 (SEQ ID No.3, Figure 8) of the baemagglutinin

gene of HS virus may be used for the binding purpose in primer A (22).

For the amplification purpose, which will be described in more detail in

15 the specification, primer A (22) further includes a DNA sequence encoding a
promoter of a RNA polymerase, for example bacteriophage T7 RNA
polymerase. A suitable promoter DNA sequence is set forth in SEQ ID No.4
(Figure 9). The promoter sequence is preferably attached to the 5’ end of the
binding sequence, such that the binding sequence may extend at the 3° end

20 when Primer A binds to H5 viral RNA. If other RNA polymerase is utilized,

the promoter sequence will have to be changed accordingly.

After the primer A binds to the H5 viral RNA, the primer A is extended
through the action of a suitable reverse transcriptase, for example Avian
25 Myoblastosis Virus-Reverse Transcriptase (AMV-RT) in the presence of
suitable nucleotides at the 3’ end of Primer A. Therefore, an extended Primer
A (24) including the following sequences is resulted:
(a)a DNA sequence that is complementary to a portion of H5 viral
RNA; and

il



E

15 viral RNA by NASBA in this invention. As shown in the figure, the

anplification process is initiated by the annealing of prhdargh200) to the
target H5 viral RNA (20), which is a single-stranded RNA nol ecul e. The
primer A (22) is designed such that it is capable of binding to the
targeted RNA nolecule, and further includes a DNA sequence encoding the
pronoter 2 r . a RNA pol ynerase, preferably bacteriaophage T7 RNA

pol ynerasegmif‘%gm%reci se | ocation of binding depends PS:E WitBstrain of
virus exam ned. The binding site may change after a certain period of
time. The i npofh)a®NAtseqinmice ghcddiag aupromsterppf ABNANDPWMEFSE- it remai ns
capable of binding to a portion of H5 virus. 25 Accordingly, prinmer A (22)
i ncl udes a bindi ng sequence encoding a DNA sequence conpl enentary to at

| east a porti oRyof [Wig ( : t Qg€oef ikhis
invention, it ?ggf%%m:ﬁbﬁ(ﬁle O?Qgﬁleo%g%lgp%gg]lqé ﬂ?@#pq@?ngmgj iln the H5
viral RNA {3fhaied tRrouSl i edih WERN4xe ¢l eDhis dliowd I67the @rib@r BL(28kr ch 2005 WO
02/ 29118 PCT/ CNOL/ 01458 1132 of the haermaggl utinin gene of H5 virus, which

i s foundl tiw annmaldd thetdxéended Rsimenndy abd peridoneibel iapstrenm & HBF ndi ng
function. Therefore, the. bindi equenc f Priner r-aply includes
a DNA sequdHEer f"ﬂéf) Q@eﬁg&ﬁqeeﬁ[g‘ﬁf%?% lﬁld’f&%gi"b‘ﬁe@é’ﬂﬁégﬁﬁﬁqe‘é‘g ide 1107 to
1132 of th ] ne . I | 6lRtisndisd ohegth in SEQID
Moo 1 i n B AREROT P (AR Brifler TP (38 i R Wi DR i1
written ingdgllénde encédingial gsrtivenf tAsHS vies hhémagdhetininigent atquenceof bi ndi ng
W th respect to the viral gene is from"back"” -to "front'. 10 As an
al t er nat i vBreferatelycbisi fttesDN@6 sequenceiafpringr® (28) rpcatles pr¢loetides Plé,
10 to 940 of the haemagglutinin gene of H5 virus (SEQID No.5, Figure 10). As
an alternative, nucleotides 866 to 961 (SEQID No.6, Figure 11} or nucleotides
846 to 981 (SEQID No.7, Figure 12) of H5 viral haemagghutinin gene may be

utilized.

15 To achieve the detection purpose, primer B (28) may further include a
second DNA sequence that is complementary to the nucleic acid sequence of
a detection molecule. If the detection molecule is designed in a way such that
it includes a DNA sequence encoding a portion of the RNA sequence of HS
virus such that it may bind to the amplified RNA molecules, it may not be
20 necessary for primer B to include the second DNA sequence. In this case,

primer B may consist of merely the first DNA sequence.

As an alternative, a second DNA sequence encoding the DNA sequence

set forth in SEQ ID No.8 (Figure 13) is included in Primer B. The second

25 DNA sequence is preferably attached to the 5° end of the binding sequence of
Primer B. SEQ ID No. 8 is subjected to change if other detection nucleic acid

sequences are used.

12



nucl eoti des 1040 to 1160 (SEQ ID No.3, Figure 8) of the haenmaggl utinin
gene of H5 virus maybe used for the binding purpose in priditédargh 2005 . For
the anplification purpose, which will be described in nore detail in 15
the specification, primer A (22) further includes a DNA sequence encoding a
pronoter of a RNA pol ynerase, for exanpl e bacteriophage T7 RNA pol ynerase.

A suitabl e psp r DNA sequence is set forth in SEQ (Figure 9).
The pronote‘fésgg%ﬁnce is preferably attached to the éaééﬁll@?ssthe bi ndi ng

sequence, such that the binding sequence may extend at the 3' end 20 when
Prinmer A binds AfterHhe ainedlinBNA pritheroBH28) RNthepertgded RyanérsAu@h).i zed, the

t i 11 have to be ch di ngly. Af he pri A

Binds to i ames BBhetenia dormrtpskdRe A RIS IR IRRBISA Bhe beti on of
S ¥ e :

Vit us. rovereb SIS bR el AT e SRR G OOV AR e <

nucl eoti deg @fubldifirahde@ONAS chby BO) Of tHE QAR SHS avira XRAdedgdr i mer A

(24) including the foll ow ng seéquences is resulted: (a) a DNA sequence that
i s conplsensequange isopradpad; encodiig b ivactal7 RRMA; podyrderase gonMigicd 2005 WO

02/ 29118 PCT/ CNO1/ Q1458 (b) DNA nce encodi ronpter. for a RNA
pol yner aseoner§ad jayd pNROKION ‘Pfgﬁ%‘fﬂajfﬁ[ﬂge%eﬂp??%gatﬁ%%:% fﬂ'{agr &bls( 26) is
el i m nat ed ; i Thi rimer B (28)
o | et A0 R A5y B30, T bk Aedff e et B
from the Efdd%ﬁorfbﬂ%i@e beﬂ%g&im%\ nid)6ésqB3e) thaninghdera F0OA the pri mer
B (28) to bind to the extended Primer A (24), prinmer B (28) includes a
first bi ndseymeRd¢’comsmementery teracmuiiogofihp originahHofvinahBNABsagnesge.
haenag%gutinin gene sequence.
Primer B may be used to determine non-pathogenic strains of influenza
A subtype H5 virus. For the detection of the pathogenic H5 virus, a primer C
is used in place of primer B. Again primer C is a purified and isolated DNA
molecule including the following DNA sequences:
15 - a first DNA sequence encoding at least a portion of the RNA
sequence of pathogenic H5 virus; and
- a second DNA sequence encoding a DNA sequence
complementary to a detection DNA sequence. As in the case of

Primer B, this second DNA sequence may be a purely optional

20 component.

The function and working of Primer C is the same as Primer B, except

that the target is pathogenic HS virus.

25 Preferably, the first DNA sequence of primer C encodes nucleotide
1017 to 1042 of the haemagglutinin gene of H5 virus (SEQ ID No.9, Figure
14). As an alternative, nucleotide 970 to 1063 (SEQ ID No.10, Figure 15) or
nucleotide 950 to 1083 (SEQ ID No.ll, Figure 16) of HS viral

haemagglutinin gene may be utilized. -
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Preferably, this first DNA sequence of priner B (28) encodes nucl eoti des
914 10 to 940 of the haemaggl utinin gene of H5 virus (SEQI March 2005 gure
10). As an alternative, nucleotides 866 to 961 (SEQ D No.6, Figure 11) or
nucl eotides 846 to 981 (SEQ D No.7, Figure 12) of H5 viral haemaggl utinin
gene may be wutilized. 15 To achieve the detection purpose, prinmer B (28)

may further_] e a second DNA sequence that is co tary to the
nucl ei ¢ aci‘gbgzg%ﬁlgnce of a detection nolecule. If thggé‘g{@@f‘?%on nol ecul e

is designed in a way such that it includes a DNA sequence encoding a
portion of the RNA sequence of H5 virus such that it may bind to the
anplified RNA nolecules, it nay not be 20 necessary for priner B to include
t he second DNA $eguenoé thdtPrithérsColvse not replicate 1B trageiddh virsk ROYA nerely t he

o GRS o S oG S B ISR 20
e 2ocond CONTBIEICE haREE S b B R RROL e

det ecti o8 NfeiQafiphds tekting GRLIENGE §6r S @irtSiRéhg Briners An@BQB3O 02/ 29118
PCT/ CNO1/ 01458 Af tpg&fS theggjr?neal ing of pri rregr B (23%\/@%3()) theqex%Me)nded Primer

A (24), "primer B (28) extends down through the T7 RNA ploymerase pronoter
o resultra doddErORI Pdu BRRDEGHPT HBSeTD £ e RS R S BER ral RAA
promot er at ttangoieslied EALeaE co AR APl R i D L R o her
iGEdi hZhi s pronpiler d RNAsstuescogimpesderttyrytibe foftiiNeS pied origindes resul ting
10 viral RNA (pathogenic or non-pathogenic); and
(b) a RNA sequence complementary to the nucleic acid sequence of
a detection molecule, if Primer B or C includes the

corresponding second DNA sequence.

15 The target RNA molecule (32) of this particular embodiment further
includes a RNA sequence encoding the promoter for T7 RNA polymerase,
which is automatically included during the amplification process by the T7
RNA polymerase. However, this segment of RNA sequence may have no
function in the detection step. |

20

The detection of the target RNA molecule (32) is illustrated in Figure 5.
The target RNA molecule (32) may be detected by binding to the detection
molecule that is capable of generating a signal, for example the detection
probe (40). The signal may be generated from a signal generator (41) that is

25 aftached to the detection probe (40). In this particular preferfed embodiment
as shown in Figure 5, the signal generator (41) is a ruthenium-bipyridine
complex [Ru(bpy)s]”*. As an alternative, the signal generator (41) may be

radioactive (e.g. **P), chemiluminescent (e.g. luciferin/luciferase), fluorescent

14



production of |arge anmount of target RNA nol ecules (32) that include a RNA
sequence conpl ementary to a portion of the original H5 vird Maweh2865uence.

10 Primer B may be used to determ ne non-pathogenic strains of influenza A
subtype H5 virus. For the detection of the pathogenic H5 virus, a prinmer C
Is used in place of prinmer B. Again primer Cis a purified and isol ated DNA

nol ecul e i ' the foll owi ng DNA sequences: 15 - fi QNA sequence
encodi ng apﬂ)be&%g ga portion of the RNA sequence of p&%@é@‘%ﬁ'c H5 vi rus;

and a second DNA sequence encodi ng a DNA sequence conplenentary to a
detection [NA Shmuesneia), Asizimatibe (€gs ealkdlinePrphosphaise; hharseredisind DNA
sequence may be a_purely optional_ 20 conponent. The function and worKki ng
of Primer PEIPKidase, @&rﬂ@@?cﬁpﬁhﬁéﬁﬂ@m@@é@i@tmoﬁﬁa?&the target is pathogenic
H5 virus. 25 Preferably, the first DNA sequence of prinmer C encodes

nucl eotide 1017 to 1042 of the haemaggl utinin gene of H5 virus (SEQ ID

No.9, Figure :Ifférim@?s BoraCligEmatd Mﬁ’cﬁé@&ﬂiﬂgﬁﬁcgﬂ@ DA KebwencSEQ | D No. 10,
Figure 15) or nucleotide 950 to 1083 (SEQ ID™No. 11, Figure 16) of H5 viral

haenaggb ut that is cpampennenyarheo atdetectie DNISscgbendsy thie (2RO 0¢le@Hd4 18
PCT/ CNOL/ 01458 1t _is found that Prifnar C doeil not. repljcate the target H5
viral RNA (329 ancddes @ RNA spaenece semplemeniany Kuthp guslgicackseduence S t he sanpl es

arpl i 11 ed HRAEEPR bliEE o1Fe bl fad 6F VRIS h0R B e Bty PP hers A
(22) and BeddRkreialyeavRllale abteOfion MBlcRRRS by G8lus&) process is a large
quantity of target
10 If primers B or C consists of merely the first DNA sequence that
encodes a portion of the H5 viral hacmagglutinin gene sequence, a new
detection molecule is required. In this case, the detection molecule may
include:
* a nucleic acid sequence encoding a portion of H5 viral RNA
15 sequence that is complementary to that encoded in the target RNA
molecule (32); and

* agignal generafor.

The target RNA molecule (32) is contained in a mixture together with

20 other undesired componenis including the unamplified nucleic acids
contained in the original sample, the primers A, B, and C, the unreacted
nucleotides, and most importantly, the unbound detection molecules.
Therefore, the target RNA molecule (32) may be immoblized by a capture
molecule, for example the capture probe (42), such that the undesired

25 components may be washed away. The capture probe (42) is capable of
binding to the target RNA molecule (32). This may be achieved by including

a nucleic acid sequence encoding a portion of H5 viral RNA sequence that is
complementary to that encoded in the target RNA molecule (32). The capture

probe (42) is further attached to an immobilizer (44), which may immobilize

15



RNA nol ecul es (32) each containing the followi ng RNA sequences: (a) a RNA
sequence conplementary to a portion of the original H5 1@1\Wargh 269§\
(pat hogeni ¢ or non-pathogenic); and (b) a RNA sequence conplenentary to the
nucl eic acid sequence of a detection nolecule, if Primer B or C includes
the correspondi ng second DNA sequence. 15 The target RNA nol ecule (32) of
this parti r odi nrent further includes a RNA se ce encodi ng the

pr onot er fﬁé%gﬁé\ﬁ pol ymerase, which is automati caquﬁ'?({&ﬂléql?faed during the
anplification process by the T7 RNA pol ynerase. However, this segnment of
RNA sequenthe tareget RaNA molecifle{d?)i sm thah othee wideseti compinepts B0y Dee det ecti on

of the target nmol ecule (32) is . illusfrated jn Figure 5. The target RNA
mol ecul e (g@he@l@v% e lewzrt{i‘lﬁ)jiaﬁéﬁ?%n tllhglﬁé'f’ {5 rimagaitiscul e that is

T nal rayPRECERRAR, B AR o BenFAE IR ok DR MRk hBE [ {20 cd T o

the det ect high ter@hiel ARk exhiiplehh igR &f solRér withfLhiadecobediignt as shown
in Figure 5, the signal generator (41) is a rutheniumbipyridine conplex

[ Ru( bpy} 3] pobepGt2amattadhedionat i ve, the signal generator (41) may be
radi oactive (e.g. 32P), chem | um nescent (e.g. luciferin/luciferase),
fluorescent 14 31 March 2005 WD 02129118 PCT/ CNO1/ 01458 (e.g. fluorescein),

craymet < (e, Sl balias BMashiaLASE bet st AhmpREIAELI S, O O

el ect rochem | umnescence nole 1AEs%t he
cor r espondidaghrs 6F HRtariificdRNANG®dust Whake ends M RFEHepimess A detection
DNA sequencdeg;ibthe target RNA m)n?[gcul e (32) includes a sz\lg sequence
conpl enent and/Btar tyhprimers|Aeand &c Howswep eatstesfion probe sequence cannot
10  overlap that of the capture probe, as this would affect the interaction of the

amplified RNA with the capture probe and vice versa.

As shown in Figure 5, the target RNA molecule may be immobilized

together with the detection probe (40). Therefore, there may be no restriction

15  on the timing of the addition of the capture probe (42) into the mixture. The

capture probe (42) may be added after or before the addition of the detection
probe (40), as long as the capture probe is added before the washing step.

As the mucleic acid sequences of Primers A, B, and C, and the capture

20 probe are now known, the synthesis of the corresponding complementary
DNA molecules will be apparent to one skilled in the art. Such
complementary DNA molecules may be used as templates in the synthesis of

. Primers A, B, and C, and the capture probe.

25 The present invention is now illustrated by the following non-limiting
examples. It should be noted thai various changes and modifications can be
applied to the following example and processes without departing from the

scope of this invention. Therefore, it should be noted that the following

16



t he detection nol ecule. The advantage of utilizing such a design is that
commercially avail abl e detection nol ecul es may be used. 1G1IMarphPG@5s B or
C consists of nerely the first DNA sequence that encodes a portion of the
H5 viral haernagglutinin gene sequence, a new detection nolecule is
required. In this case, the detection nolecule may include: ™ a nucleic
aci d sequeqf mﬁggoding a portion of H5 viral RNA 15 sequence that is
conplenentafi 3% hat encoded in the target RNA mol U 0@@5?; and ® a
signal generator. The target RNA nolecule (32) is contained in a mxture

t oget her wvixamplechmihde wiepreicdeas uspaienerlyiand vel WgutingeuABY DI i fi ed

nucl eic acids contained in the original sanple, the prinmers A B, and C

t he unreactB¥- nucl eotides, and nost inportantly, the unbound detection
nol ecul es. Therefore, the target RNA nol ecule (32) may be i moblized by a
capture nolecule, for exanple the capture probe (42), such that the
undesi r ed RBangsieponents may be washed away. The capture probe (42) is
capabl e of inding to the target RNA nolecule (32). This may be achieved
by inclifiding a nucleic acid sequence encoding a portion of H5 viral RNA

sequence that .is.. conplenentary to.that ,epnceded in_the tay nol ecul e
(32). The 'El?fpfl?}ﬁ’éefﬁ? B%“eflﬁgz?fﬁjse ﬁ?‘ﬂ?‘g‘r‘? rklgf)? gﬁlﬁeed{a{r{?%aﬁre’l hﬁgr%%ia i zer (44),
whi ch may q’oﬁg;?,gj lize 15 31 March 2005 WO 02129118 PCT/ CNO1/ 01458 the target
RNA nol ecul’ e (32) so that other undesired conponents nmay be washed away.
The imobilizer (44) as shown in Figure 5 is a magnetic particle that may
be attracted to a working electrode. Qther immbilizers my
A.  Lysis buffer
10 = 50 x 0.9 ml Lysis buffer (5M guanidine thiocyanate, Triton X-100,

Tris/HCI)

B.  Nucleic acid isolation components
» 5 x 22 ml Wash Buffer (SM guanidine thiocyanate, Tris/HCI)

15 = 5x 0.8 ml Silica (Hydrochloric acid-activated silicon dioxide particles)
« 5x 1.5 ml Elution buffer (Tris/HC)

C.  Nucleic acid émplification components
» 5 x 60 pl Enzyme solution (Avian Myoblastosis Virus-Reverse
20 Transcriptase (AMV-RT), RNase-H, T7 RNA polymerase stabilized with

bovine serum albumin)

5 x 10 mg Reagent spheres (lyophilised spheres with nucleotides,
dithiothreitol and MgCl,). Contained in a foil pack with silica gel desiccant
1 x 0.6 m1 Reagent sphere diluent (Tris-HCl, 45% DMSO)

1 x 1.6 ml KClI solution

25

1 x 70 pt H5-primer mixture

17



al so be utilized, for exanple, a piece of polymer with a nunber of capture
5 probes (42) attached on. The .sequence of the detection 3rMdareh 2895 be
conplementary to any region of the anplified RNA product whose ends are
defined by priners A and B or by prinmers A and C. However, the detection
probe sequence cannot 10 overlap that of the capture probe, as this would
affect the j raction of the anplified RNA with the ¢ eprobe and

Vi ce versa.‘{’(géz(’32 wn in Figure 5, the target RNA nol J&I@ﬁ%

i mmobi lized together with the detection probe (40). Therefore there may
be no resti.ct iP&mléiBaaddeltecﬁomrdonmomémshe addi tion of the capture probe

the addi t16n oK ORENdGeeERs JRCLpboBEcnABbea Y BRGUEEIBAEC My e pr obe | &

added before shi.n sequences of Primers A,

B, and C, an&lg%‘%@ ?Eesgagt%ﬁb%ﬁgr%f%ggvé nowﬁ=y| the synthesis of the

correspondl.nq ,gﬂmqu@@gﬁmé%%ﬁ@qg@@ﬁg@ﬂumna@parent to one skilled
Suc

in the art. conpl ementary nol ecul es may be used as tenplates in
t he synthesi reskrvaiive:rfeg/h AchlBoacetanide) and t he capture probe. 25 The

present invention _is now.illustrate t follo non- ting

exanpl es. Ft Zshbulld bel ndpEmRemh &\‘Fgerr?%iﬁ h§ﬂ " s&ﬁg 1?'!’ ons can be
applied to the f ol | Oill Qe%d%anpl e and processes w thout departing fromthe
scope of thi# erefore, it should be noted that the foll ow ng
16 31 March 2005 WO 02/29118 PCT/ CNOL/ 01458 exanpl e shoul d be interpreted

as illustrative only and not imting in any sense. Exanple
The materials as listed above are intended to be used for 50 test reactions.

10
Readily available materials not included in the detection kit that will be used

in the test reactions are listed as follows:

Material Recommended Source
70% (v/v) Ethanol (prepared from 96- | Merck 1.00983

100% (v/v) ethanol, ACS quality); use
nuclease-free water for dilution

Acetone, analytical grade ' SIGMA. A4206
Diethylpyrocarbonate for the preparation | SIGMA D5758

of RNase-free water

15 Preparation of reagents

A.  Lysis buffer
x Pre-warm Lysis buffer for 30 min at 37°C before starting the release

procedure.
x Mix the Lysis buffer vial every 10 min during the incubation to ensure that
20 any crystals have fully dissolved.
»  Allow Lysis buffer to cool to room temperature.

= Protect Lysis buffer from excessive beat or light.

13



5 The detailed conponents of the detection kit of this exanple are |isted
as follows: A Lysis buffer 10 ~ 50 x 0.9 m Lysis buffed1(Narlydaen di ne

t hi ocyanate, Triton X-100, Tris/HCI) B. Nucleic acid isolation conponents
N5 x 22 mM Wash Buffer (5M guanidine thiocyanate, Tris/HCl1) 15 ~ 5 x 0.8
m Silica (Hydrochloric acid-activated silicon dioxide particles) ~ 5 x
1.5 m Elutj fer (Tris/HC1) C. Nucleic acid anpljficati el conponents A~
5 x 60 gl é*ﬁ@é}ﬁg éol ution (Avian Myobl astosis Virus- REJERe15,

Transcri ptase (AM/-RT), RNase-H, T7 RNA polynerase stabilized wth bovine
serum al bumn) ~ 5 x 10 ng Reagent spheres (lyophilised spheres with

nucl eotides, dithiothreitol and MyCl2). Contained in a foil pack with
silica gel BdesiMuchgi¢ acid igolation l3‘3"?‘5‘*_“§eagent sphere di luent (Tris-HCL, 45%

DMSO 25 M 1.x.1. eHo-primer mxture 17 31 March
2005 WO oz/‘z?ﬁ@ @%@@P%@%E&%{}aﬁuﬁﬁéﬁ aC| d detection conmponents N 1 x
0.9 Genewi Rk dietaREhIgN INGkeraRuL( eainyles! aebting @Mysedyl rgonuct eot i de

Preservative: 5 g/L 2-cChloroacetam de) ~ 1" x O. H5- capt ure probe
(Bi oti nyl at edemhm@mrmfdhem&alatmn Hagends may e at@fedﬁlt gZQ"CZfDE BPdp d&eet ani de)
weeks.

1.  Wash buffer
Pre-warm Wash buffer for 30 min at 37°C before starting the isolation

10 procedure.
» Mix the Wash buffer vial every 10-min during the incubation to ensure that
any crystals have fully dissolved.
= Allow Wash buffer to cool to room temperature.

» Protect Wash buffer from excessive heat or light.

15
C.  Nucleic acid amplification reagents
* Bring all reagents to room temperature before use.
» Re-use of reagents: The reconstituted Reagent spheres and the unused
Enzyme solution can be re-used within two weeks provided they have
20 been stored at -70°C. Re-use of all other amplification reagents is possible

if the unused portions have been stored at -20°C.

1.  Preparation of Reagent spheres/KCl solution
» Add 80 ul Reagent sphere diluent to the Iyophilised Reagent spheres and
25 immediately vortex well. DO NOT centrifuge.

Add 30 pl of KCI solution to the diluted spheres and vortex.

2.  Preparation of the target RNA-specific primer solution

19



N2 x 1.7 m Instrunent Reference Sol ution (Rutheniumlabelled

par amagneti c beads) The materials as |isted above are inteliddarch@ote used
for 50 test reactions. 10 Readily available materials not included in the
detection kit that wll be used in the test reactions are listed as

foll ows: Material Reconmended Source 70% (v/v) Ethanol (prepared from

96- Merck 1. 00% (v/v) ethanol, ACS quality); use ease-free water
for diluti (}ﬁgigg]tl%ne, anal ytical gradeSlI GVA A4206 Di e]fq%y?lﬁs arbonate for
t he preparati onSI GVA D5758 of RNase-free water 15 Preparation of reagents
A. Lysis buaf fiEansferPri€-weofnthe JReagerdiudphene/K@rsoB0iomi intcag fRFICEsbhdee starting
the release procedure. » Mx the Lysis buffer vial every 10 mn during the
i ncubation t@né@ddre that 20 any crystals have fully dissolved. » Al ow
Lysis buffer to coql ,to . r.oomtenperatufrge. ~ PRrotect .Lysi r from
excessi ve heaﬁtO Hf ‘&Ji Bt Hrsl"l%?“@ir @?‘Eﬁe-zﬁfﬁ% Wy & i@%%méc%%/omss B.
Nucl ei ¢ acicgm}iﬁgeati on reagents ™ Bring all reagents to roomtenperature
bef ore use. >Uuse of reagents: If less than 10 sanples are being
anal ysed, the

3.  Enzyme solution
= Thaw the Enzyme solution at room temperaturc and mix gently by flicking
the tube with fingers. DO NOT vortex any solution containing enzymes.
Centrifuge tube contents before use.
10

D. Nucleic acid detection reagents

= Re-use of detection reagents is possible if the unused reagents have been

stored at 2-8 °C.

15 1.  Capture and detection probe
» Detection of specific RNA amplicons is carried out with the generic
detection probe in the kit in combination with an HS5-capture probe

previously coupled to paramagnetic beads.

20 2.  HS5RNA hybridisation solution ,
= Vortex H5-capture beads until an opaque solution has formed.
»  For N H5 RNA-specific reactions:
add (N+2) x 10 1 H5 RNA-specific capture beads to a fresh test tube
add (N+2) x 10 pl generic ECL probe

25 = Vortex hybridisation solution before use.

RNA amplification in vitro

A.  Nucleic acid release and isolation
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5 remai nder of the isolation reagents may be stored at -20C for up to two
-weeks. 1. Wash buffer » Pre-warm Wash buffer for 30 nin at313W@chepose
starting the isolation 10 procedure. » Mx the Wash buffer vial every
10-m n during the incubation to ensure that any crystals have fully

di ssolved. ~ Allow Wash buffer to cool to roomtenperature. ~ Protect Wash
buffer fro ssive heat or light. 15 C. Nucleic acid anplification
reagents "%lﬁgﬁ%lgll reagents to roomtenperature bef%(‘}TC@‘gf‘ssA Re- use of

Can b T - usedvPRTVTR (S HOBRE" BPEV Il TP eHArE g CCREOtr od at - 70C.
Re-use of all ot g’tgfti MRl -g?ﬁa'&%%sé_eagents is possible if the unused

portions have been stored a 1. Preparation of Reagent spheres/KCd
sol ution * Add} 8Qchirififaslogiy uiifeh eutes ¢irl 30eset at 00,00@x lgyophi | i sed Reagent
spheres and 25 imredi ately vortex well. DO NOT centrifuge. . Add 30 | of
KO solution ta Aldd 10D tardetsiitate Eysinbuffortubss and voFegpar at i on of the
target RNA-specific prinmer sol uti onb 19 31 March 2005 WD 02/29118

PCT/ CNGL/ 01458lysisdnitesyspeaimeps ey b ireReagent sphere/ KO sol ution into a
fresh test tubg A" | of the H5-primer mxture. Mx well by
vortexi ng. DO m]?eh‘?gp_’ﬂo(%(;g

up to 14 days at 2-8 °C
up to 48 hours at 25 °C

4. Vortex the Silica suspension and add 50 pl to each sample RNA/
10 Lysis buffer tube.

5. Incubate RNA/Lysis buffer/Silica tubes for 10 min at room
temperature (vortex tubes every 2 min to prevent silica from setfling
to the bottom).

6. Centrifuge RNA/Lysis buffer/Silica tubes for 30 sec at 10,000 x g.

15 7. Carefully remove the supernatant (do not distwrb the pellets) and
add 1 m! Wash buffer to each tube.

8. Vortex tubes until the pellets have resuspended completely.

9. Centrifuge tubes for 30 sec at 10,000 x g.

10.Repeat steps (7) to (9)

20 »  Once with Wash buffer
» Twice with 70% ethanol
= Once with acetone.

11.After the final wash step, carefully remove any residual acetone
with a 100 pl pipette.

25 12.Dry the silica pellets in open test tubes for 10 min at 56°C on a
heating block.

13. When dry, add 50 pl Elution buffer to each test tube.
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centrifuge. 5 3. Enzyme solution ~ Thaw the Enzyne solution at room
tenperature and mix gently by flicking the tube w th fi n@dddarciDZ00§OT
vortex any sol ution containing enzynes. Centrifuge tube contents before
use. 10 D. Nucleic acid detection reagents » Re-use of detection reagents
I's possible if the unused reagents have been stored at 2-8 C. 15 1.
Capture an ction probe ™ Detection of specific |icons is
carried ousmg\ﬁzﬁl %he generic detection probe in the%f&o 18 mbi nat i on
wi th an H5-capture probe previously coupled to paramagnetic beads. 20 2.
H5 RNA hybri di $4iVootex subes iniilthé palbets kaveliBsuspgpidad eomp Yuntil an opaque

sol ution has forned eC|f| reactl 2) x 10 |

RNA- speci fi ¢ céétlm’@at?eﬁ@sreﬁ‘éﬁ@l%egﬁcﬁ écgﬁ JBR atagai “téNf% 41 generl c
ECL probe 25 ™ Vort fore use. RNA anplification
o o A Nt SRR AP [VoRat B R R AR mBL0" S Yo o 2005 WO 09 20318

PCT/ CNO1/ 01458 1&.cJRt8fy ?@wﬁbﬁ_ﬁﬁnﬂm&ﬁ@r{)oul}t@es for 30 mn and vortex
regularly before startfing nucleic aci d release.

5 17.Transfer 5 pl of each of the nucleic acid supernatants to a fresh tube

and begin the amplification reaction within 1 hr.

B.  Nucleic acid amplification
1. For each H5 RNA reaction, pipette 5 pl of the nucleic acid extract
10 into a fresh test tube.

2. Add 10 pl of the HS RNA-specific amplification solution. The
amplification solution contains Primers A and B for the detection of
non-pathogenic H5 virus.

3. Incubate tubes for 5 min at 65°C in a heating block.

15 4, Cool tubes for 5 min at 41°C in heating block.

5. Add 5 ul of Enzyme solution and mix well by flicking the test tube
with finger.

6. Immediately return test tubes to 41°C for 10 min.

7. Briefly centrifuge the tubes and incubate them for 90 min at 41°C in

20 a water bath.

8. Detection of the amplification products may now be performed. As
an alternative, the amplification products may be stored at —20°C for
up to 1 month.

9. If the detection result for the presence of non-pathogenic HS virus is

25 positive, an amplification solution containing Primers A and C for
the detection of pathogenic HS virus may now be applied onto the

amplification products by repeating steps 2-8.
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2. Centrifuge Lysis buffer tubes for 30 sec at 10,000 x g. 3. Add 100 |
target RNA to Lysis buffer tubes and vortex. 5 In Lysis BRifManch 260%ci nens
can be stored: indefinitely at -70 C up to 14 days at 2-8 C up to 48
hours at 25 C 4. Vortex the Silica suspension and add 50 | to each sanple
?me' 10t Lysi s b;Jffer t ube. (5 | ncubate RNA/Lysis buffer/Silica tubes for

n at room tenperature (vortex tubes every 2 mn to prevent silica
from settling®®8t he botton). 6. Centrifuge R&A/ Lysi%CTb‘agV‘E?S/sSi lica tubes
for 30 sec at 10,000 x g. 15 7. Carefully renove the supernatant (do not
di sturb t & peNudei)ackhdeteetich 1 1 Wash buffer to each tube. 8. Vortex

tubes until the pellets have resuspended conpletely...9 ntrjf t ub
for 30 sed.at Yoriwothexhypridisgtioe selytions upal qupoi(ié)Z(h@l;o et W:J? ﬁ V\zsﬁs

buffer ~ Tw c it h 70%.et hang A & one. 11.After the final

\i\/gsr[;r;tteﬁ, calrfg}\]mh’?’r‘ﬁgg%%{]oamhpggﬁeﬁﬁﬁd%@}bﬁgg'with a 100 pl pipette. 25
. Dr § si | &ALPShbRESHOR Bnd:-est tubes for 10 min at 56C on a

heati ng bl ock. @ %‘En l?ry", rg@g 1%0 | Elution buffer to each test tube. 21

31 March 2005 MOAQE/S3RHBRNA amplification reaction.
= Cover the hybridisation tubes with adhesive tape.

= Mix the hybridisation tubes until an opaque solution forms.
3. Use adhesive tape to cover the hybridisation tubes. This is to prevent
evaporation and contamination.
10 4.  Incubate hybridisation tubes for 30 min at 41°C.
5. Add 300 pl assay buffer to each hybridisation tube.

The samples are now ready to be detected for the presence of H5 virus
by a suitable detection equipment. The detection in this example is performed

15 on a suitable system equipped with a photomultiplier tube.

The results of H5 virus detection are listed in the following tables. The
results are confirmed by DNA sequencing using a Perkin Elmer ABI 310
Genetic Analyzer.

20

Table 1. Results of the detection for non-pathogenic HS virus by the

detection kit using Primers A and B

HS5 Subtype Detection
Case /sample no. Detectable Count Result Classification
258/97 4229 Positive
977/97-2 6961 Positive
1000/97 33835 Positive
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PCT/ CNO / 01458 14. Vortex tubes until the pél | et s have resuspended

conpl etely.

15. I ncubate the resuspended silica for
the nucleic acid (vortex the test tubes after 5 mn).

for 2 mn at 10,000 x g. 5 17. Transfer 5 |

supernatants to a fresh tube

10 m n3aMafsBQ00Dd el ute
16. Centrifuge tubes

of each of the nucleic acid

and begin the anplification reaction within 1

hr. B. Nucleic acid anplification 1. For each H5 RNA reaction, pipette 5
of the nuclP®2%B 4 extract 10 into a fresh test tubBEVOWVRIE 10 | of the
H5 RNA-specific anplification solution. The anplification solution
cont ai ns Rrisg@7s2 A and B for th2s(fet ecti on of non- Pasiivgeni c H5 vjrus. 3.
| ncubate t ] J at-i-ng—bloek—315—4—Ceel—tupes for 5
min at 41Q1358/%%ehting bllock. 5.244d 5 | of Enzyne séP#ilfen and ni x| wel | by
fIicking-t{‘e—t""+ ttbe w#fh—%ﬁgggrrﬁi—+ﬁﬂedfatefy;geggrn—resr"ruoes to
41C for Ji]?ﬁgﬁﬁﬁ%. Briefly centti'fige t he|tubes and CHtibat e them for 90
mn at 41G3 20 a watrgr pbatn. Detection of thepapgltfication products
may now beu[ic’[eg(%?(é)?ned. A3 an alternative, [the armlifpi%cat?on products nay be
stored at 23w fer up o 1 nonggg3 9. |If the detectipositivesul t for {he
presence df_non-pathogenic HS virus is 2% positive an anplificat]on
sol uti on duafg#mithg Priners A aPmbtécol optimizhteordet ecti on of pat hogen|c H5
Vi rus may w be. applied onto theanplification—preducts—by-—+epeaiing
steps 2-8.{@#37299-4 5165 Positive

437/99-6 22200 Positive

437/99-8 5142 Positive

437/99-10 511 Positive

" Negative control 1 1 Negative

Negative control 2 1 Negative

Negative control 3 35 Negative
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31 March 2005 WO 02/29118 PCT/ CNO1/ 01458 C. Nucleic acid detection 1.
Vortex the hybridisation solutions until opaque. Add 20 | IfMarhge05 RNA
hybri di sati on to each of the hybridisation tubes. 2. For the anplification
reactions: 5~ Add 5 pl H5 RNA anplification reaction. ™ Cover the

hybri di sati on tubes with adhesive tape. M x the hybridisation tubes until
an opaque solution fornms. 3. Use adhesive tape to cover the hybridisation
t ubes. Thi sw?gm?blsprevent evaporati on and contam nat PP E. | ncubat e
hybri di sation tubes for 30 mn at 41C._ 5. Add 300 | assay buffer to each
hybri di satTabie 2.0Result¥iof theadetectionfor nashpgeaictiStvdryseby &ltfe%ﬁf%f&l%r t he
presence of H5 virus ., by a suitable, detection equi pnment. The detection in
this exanple is pdf PSF‘&%’ Imexs %ﬂnﬁ%sui tabl e system equi pped with a

i gmgj%gr;; The resul ts andoEAMRErRicS B L O e uiing A
Perkin El iefseABmpidfo, CiDRkdctalAb Woxae(x 13 TablReshlt Gassifieationf theg
det ection|for non-pathogenic HS5 virus by the detection kit -usipgiPriners A
and B H5 Qs8t97pe Detectijon Casell88@npl e na. Det ect ablPes@¥éint Resul t
Cl assifi (_::97i7/r\9r%_2?'39/ Q74229Pgsit i%gﬂ/ 9726964 est+t i};‘é‘;’iﬁ%gcc’l 9733835Posi ti ve

1000/97 23100 ‘ Positive

1258/97-2 61800 Positive

1258/97-3 . 85100 Positive

1258/97-4 68400 Positive

1258/97-5 15800 Positive

1258/97-9 5400 Positive

1258/97-10 Protocol optimization

A437/99-4 48400 Positive

437/99-6 27100 Positive

437/99-8 21100 Positive

437/99-10 11600 Positive

Negative control 1 1 Negative

Negative control 2 3 Negative

egative contro] 3 2 : Negative
5 As shown in the above example, it can be realized that the detection kit

may be used conveniently in various testing sites including farms.
Furthermore, the detection kit is relatively easier to use than existing methods,
and may be able to provide the detection results in a shorter time - the
detection results may be available within one day if desired. As itis a RNA-

10 based detection system, the specificity and the sensitivity may be enhanced -
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23 31 March 2005 WO 02/29118 PCT/ CNO1/ 01458 1258/ 97-22500Positive

1258/ 97- 32400Posi tive 1258/ 97-410494Positive 1258/ 97-53089pd4arch 2@05

1258/ 97-94883Positive 1258/ 97- 10Prot ocol optim zation 437/99-45165Positive
37/ 99- 622200Posi tive 437/ 99-85142Positive 437/ 99-10511Positive Negative
control 11Negative Negative control 21Negative Negative control 335Negative
24 31 March 2005 WD 02/29118 PCT/ CNO /01458 Table 2. Results of the

det ection f%‘?ozﬁg{]tlﬁogeni c H5 virus by the detection I?lctl"%gﬁ’%tfsPri mers A and
C H5 Pat hogenicity Detection Case /sanple no.Detectable Count (x 103)Result

d assi fi cad @ReAfl 197 k1peARo % HowenSy #i®ific 263@NRasHt ofvthe HS5 virus
1000/ 9723100Posi ti ve . .
in the sample may no longer be important as the virus will be replicated to a

target molecule for detection.

5 It will be apparent to one skilled in the art that the primers, detection
- probe, and capture probe may be also useful in the form of RNA molecules.

DNA molecules are preferred due to stability reason.

Although the preferred embodiment of this invention has been

10 described in previous paragraphs, it should be apparent to one skilled in the
art that modifications and alternative editions of this invention are possible,

and such modifications and editions are still within the scope of this invention,
which is set forth in the following claims. In addition, the embodiments of

this invention shall not be interpreted restrictively by the examples or figures

15 only.
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1258/ 97-261800Posi tive 1258/ 97-385100Posi tive 1258/ 97- 468400Positive

1258/ 97-515800Posi tive 1258/ 97-95400Positive 1258197- 10Pr gilddarch 2005
optimzation 37/ 99-448400Positive 37/99-627100Positive 37/99-821100Positive
37/ 99-1011600Posi ti ve Negative control 11Negative Negative control
23Negative Negative control 32Negative 5 As shown in the above exanple, it
can be realized that the detection kit may be used conveniently in various
testing si EL0222018 i ng farms. Furthernore, the det FEHCHRGHSE | s
relatively easier to use than existing nmethods, and nay be able to provide
the detection results in a shorter tine - the detection results may be
avail abl e within one day if desired-—As—it—+s—a-RNAIO-based—getection
system the. speci f RefergncgNo.t.he” sen5| ti vi ty @F}Wﬂﬁt@%hanced 25 31 March
2005 WO 02)-29118PCH-CNoH-04458-thetdetectt KTt specificito H5 virus,
and the copcentration &9 the H5 vi ruémcr %lgﬁ?fﬁp% may no | gnger be

i nportant ps—the—virusTyittbe TepiTcgted to a target nol eculle for

detection. |5 It will bé apparent to Sht%killed in the art that the

prinmers, detection proRe, and capt Ung  -RoRgidaNcRaiaeo usefyl in the form
of RNA nol ecul es.

20 HS5 viral RNA
22 Primer A
24 Extended Primer A

Extended Primer A(DNA):HS viral
26 RNA hybrid
28 Primer B

double-stranded DNA copy of HS
30 virus
32 target RNA molecule
40 detection probe
41 signal generator
42 capture probe
44 immobilizer

List 1
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DNA nol ecul es are preferred due to stability reason. Al'though the preferred
enbodi ment of this invention has been 10 described in pr&tiMaush pa5agr aphs,
it should be apparent to one skilled in the art that nodifications and
alternative editions of this invention are possible, and such

nodi fications and editions are still within the scope of this invention,
which is set forth in the following clainms. In addition, the enbodi nents of
this i nventYOH?&&I 1 not be interpreted restrictivel YBFCHE*Bxanpl es or
figures 15 only. 26 31 March 2005 WD 02/29118 PCT/ CNO1/ 01458 Reference

No. Descri ption 10nucl eic acids i E%l%i i ca 1l4nucleic acids/silica
m xture 20H5 viral RNA 22Pri mer ded Primer A 26Extended Priner
A(DNA): H5 viral RNA hybrid 28Prinmer B 30doubl e-stranded DNA copy of H5

virus 32target RNA nol ecul e 40det ecti on probe 41signal generator 42capture

probe 1. A kit for detecting non-pathogenic or pathogenic influenza A subtype

HS virus in a biclogical sample including:

5 - an isolating agent for isolating the RNA molecules of H5 virus
from the biblogical sample;

- a nucleic acid replicating agent for replicating a target molecule,
wherein the target molecule includes:

» anucleic acid sequence complementary to at least a portion of
10 the RNA sequence of HS virus; and
» anucleic acid sequence for binding to a detection molecule;

- a nucleic acid detecting agent for detecting the target molecule,
wherein the nucleic acid detecting agent includes the detection
molecule.

15
2. A kit for detecting non-pathogenic or pathogenic influenza A subtype
HS5 virus as claimed in Claim 1, wherein the kit further includes a lysis

agent for stabilizing nucleic acids in the biological sample.

20 3. A kit for detecting non-pathogenic or pathogenic influenza A subtype
HS virus as claimed in Claim 1, wherein the target molecule is a RNA

molecule.

4, A kit for detecting non-pathogenic or pathogenic influenza A subtype
25 H5 virus as claimed in Claim 1, wherein the nucleic acid replicating
agent includes a first purified and isolated DNA molecule including:
- a first DNA sequence for binding to at least a portion of the RNA .

sequence of HS virus; and
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44i mobi | izer List 1 5 27 WD 02/29118 PCT/ CNO1/ 01458 CLAIMS 1. A kit for
det ecti ng non-pat hogeni ¢ or pathogenic influenza A subtypé1 M@chi2p0% in a
bi ol ogi cal sanmple including: 5 - an isolating agent for isolating the RNA
nol ecul es of H5 virus fromthe biol ogical sanple; a nucleic acid
replicating agent for replicating a target nolecule, 10 15 wherein the

target nol .pcludes: ™~ a nucleic acid sequence c ary to at
| east a po(ravﬁ‘l@%g}d t he RNA sequence of H5 virus; andpdi%ﬁﬂoﬁ%%ei c acid
sequence for binding to a detection nolecule; a nucleic acid detecting
agent for deteeting sehend BNYesequonescaiceding whppaiotertPR¥Asequeare ohci d

det ecti ng agent i ncl s the detection nolecule. A kit for detecting
non- pat hogeni ¢ or MCAR% | uenza A subtype H5 virus as clained in

Caim1l, wherefnt j ot 3 ' ' igd abi l'i zi ng
nucl ei ¢ aci ds }S]%bht @gt E%%’T“fosgf’ ygﬁédsgﬂr?p Sgg?e?oﬁy.&% (E?%l@?%?éﬂé%? gc?% ng
non- pat hogeni Cpffeiit BOGBNEMyhHRl btk MNAAnsdlddtides toHzenetataia B/l ai med in
Caiml, wherein the target nolecule is a RNA nolecule. 4. AKkit for
det ecti fig non- pausneemcdong: pat hogeni ¢ i nfl uenza A subtype
- a DNA sequence complementary to at least a portion of the RNA
sequence of H5 virus; and
- a DNA sequence encoding the promoter DNA sequence of a
RNA polymerase
10 when the first purified and isolated DNA molecule binds to at least a

portion of the RNA sequence of H5 virus.

5. A kit for detecting non-pathogenic or pathogenic influenza A subtype
H5 virus as claimed in Claim 4, wherein the first DNA sequence
15 encodes either one of the DNA sequences set forth in SEQ ID Nos.1, 2,

or 3.

6.  AKkit for detecting non-pathogenic or pathogenic H5 virus as claimed in

Claims 4 or 5, wherein the RNA polymerase is bacteriophage T7 RNA

20 polymerase, and the second DNA sequence encodes the DNA sequence
set forth in SEQ ID No.4.

7. A kit for detecting non-pathogenic or pathogenic influenza A subtype
H5 virus as claimed in Claim 4, wherein the nucleic acid replicating
25 agent includes a second purified and isolated DNA molecule including:
- a first DNA sequence encoding at least a portion of the RNA
- sequence of non-pathogenic or pathogenic H5 virus; and
- a second DNA sequence encoding a DNA sequence for. binding

to the detection molecule
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25 H5 virus as clainmed in Caim1l, wherein the nucleic acid replicating
agent includes a first purified and isol ated DNA nol ecul e 3Indaneti2005 a
first DNA sequence for binding to at |east a portion of the RNA . seguence
of H5 virus; and 28 31 March 2005 WO 02/ 29118 PCT/ CNO1/ 01458 - a second DNA
sequence encodi ng a pronoter DNA sequence of a RNA pol ynerase such that

the first i.fied and isol ated DNA nol ecul e extends | e resence of an
enzyme and%’zﬁﬂgl eotides to generate a DNA 5 sequeﬁ%@]’{gﬁ%f%di ng: a DNA
sequence conplenmentary to at |east a portion of the RNA sequence of H5

virus; and a Diock éntthececedgnutified ant ésofatahDNey mpiculcegtesdsgn b a  RNA

pol ynerase 10 when the first purifi nd isolated DNA nol ecyl e binds to at
| east a porti dhesRcs E @l\lﬁn@@éﬁu@ﬁég&@ PBCWW&."OSI.%CW”E%& mgdet ecting

non- pat hogeni c s gﬁﬁj i nfluenza A subtype H5 virus as clained in
Claim4, wher eisﬁa‘ﬂ‘ﬁg&gﬁs %NA sequence 15 encodes either one of the DNA
sequences set forthai PNAEQ:AUenbOSonbodidg atOleagt abporfioki bf fgy Ri¢Aecting

non- pat hogeni ¢ or pathogenic H5 virus as clainmed in Cainms 4 or 5 wherein
t he RNAS5pol yner ase ssubaeted mbopatipgeniz orprthogengol§ vimsiged and the second

Do Seduene oo et e RN e T bR S
detection molecule
when the second purified and isolated DNA molecule binds to a DNA.
molecule including a DNA sequence complementary to at least a

10 portion of the RNA sequence of non-pathogenic or pathogenic HS virus.

8. A kit for detecting non-pathogenic or pathogenic influenza A subtype
HS5 virus as claimed in Claim 7, wherein
- the H5 virus is non-pathogenic; and
15 - the first DNA sequence encodes either one of the DNA
sequences set forth in SEQ ID No.5, 6, or 7.

9. A kit for detecting non-pathogenic or pathogenic influenza A subtype
H5 virus as claimed in Claim 7, wherein
20 - the H5 virus is pathogenic; and
- the first DNA sequence encodes either one of the DNA
sequences set forth in SEQ ID No. 9, 10, or 11.

10. A kit for detecting non-pathogenic or pathogenic influenza A subtype
25 H5 virus as claimed in Claims 7 to 9, wherein the second DNA

sequence encodes the DNA sequence set forth in SEQ ID No.8.

11. A kit for detecting non-pathogenic or pathogenic influenza A subtype

HS virus as claimed in Claim 4, wherein the nucleic acid replicating
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H5 virus as clainmed in Claim4, wherein the nucleic acid replicating 25
agent includes a second purified and isol ated DNA nol ecul 8liMarkch@Ddfy: a
first DNA sequence encoding at |least a portion of the RNA sequence of
non- pat hogeni ¢ or pathogenic H5 virus; and a second DNA sequence encoding a
DNA sequence for binding to the detection nolecule 29 31 March 2005 WO
02/ 29118 PS{QCNOUOMSS such that the second purified and isol ated DNA
mol ecul e ext efds™ n t he presence of an enzynme and DNATHOREE i des to
generate a DNA sequence including: - a DNA sequence encoding at |east a

portion of the Bbétifkhaiesdssemdqfuriiiet -apaisatgeh DN madedulogaRisengd Vi rus;
and - a DNA sequence encodi ng the DNA sequence for binding a detection
mol ecul e when t REadisd ENA sequenre anending eidenorsiofhe A seqrences $fds to a DNA

nmol ecul e i ncl udi;ng a u | epentary to at least a 10 portion
of the RNA sequg?@%mdﬁmi@af’&gze%ﬂ@?% at hogenic H5 virus. 8. A kit for
det ecti ng non-pat hogeni c or pathogenic influenza A subtype H5 virus as
claimed in Caim7, wherein - the H5 virus is non-pathogenic; and 15 - the
first DNA sEuedckit dorcdadesingirtonepatioopeniof ortathdgitic indlgerencksubBbeforth in

SEQ ID No.5, 6, _or 7. 9. AKkit.faor detecting non-pathogeni c or, pathogenic
i nfluenza A sub&pperuses glapned i (daig dedbereiiciths mivieionpdd defection - the H5

virus is pat hoq%&én(f furfHif includes a purified and isolated DNA molecule including:
= a first DNA sequence encoding at least a portion of the RNA
sequence of H5 virus for binding to the target molecule; and
10 * an immoblizer
such that the target molecule is immoblized when bound to the purified

and isolated DNA molecule.

13. A kit for detecting non-pathogenic or pathogenic influenza A subtype
15 H5 virus as claimed in Claims 12, wherein the first DNA sequence
encodes any one of the DNA sequences set forth in SEQ ID Nos. 12, 13

or 14..

14. A kit for detecting non-pathogenic or pathogenic influenza A subtype
20 HS5 virus as claimed in Claims 12, wherein the detection molecule
includes: ,
* a first DNA sequence encoding at least a portion of the RNA
sequence of H5 virus for binding to the target molecule; and
* asignal generator
25 such that the detection molecule and the purified and isolated DNA

molecule bind to different portion of the target molecule.

15. A purified and isolated DNA molecule or the complementary DNA

molecule including:
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- the first DNA sequence encodes either one of the DNA sequences set forth
in SEQID No. 9, 10, or 11. 10. A kit for detecting non-pa&iHdaemi280or

pat hogeni ¢ i nfluenza A subtype 25 H5 virus as clained in Clains 7 to 9,
wherein the second DNA sequence encodes the DNA sequence set forth in SEQ
ID No.8. 11. A kit for detecting non-pathogenic or pathogenic influenza A
subt ype virus as claimed in Caim4, wherein the nucleic acid

replicati ESV%?}’%‘P March 2005 WO 02/ 29118 PCT/ CN01101488" XGEHRI®i ncl udes a
second purified and isol ated DNA nol ecul e consisting of a first DNA

sequence encodi Ag eid fast DdesevjueddedoDDiAdE@qU anast ageirtiod of the RINW SEQ | D
No.5, 6, 7, 9, 10, or 11. 5 12. A kit for detecting non-pathogenic or

pat hogeni c i nf | uenza#eauengp ey péluens AspbiypaBSaiinisngd in Caim 1, wherein the
nucl ei ¢ acid detection a(?f)ﬁAfurther i ncl udes aaﬁuré&i ed and i sol ated DNA
nol ecul e i ncl udi ng: #S§°F PRINCRG, e e rogdfy BINA F4UICE 9for ¢ on of

the RNA sequence of, pigavhdiseda@d binding to the target nolecule; and 10 *
an i mobl i zer such tahat t eﬁ?graget nol ecul e is i nmoblized when bound to the
purifieds and i salatled thblApurifiedcand isol@ted ANA nicdecude textehidsngn ntha- pat hogeni ¢

or pat hogenic influenza A subtype 15 H5 virus,as clained in_Clains 12,
wherein the firBreseng ebguepizamenatdaNAnpuelpeiidss fongenorsie sedlithces set

forth in SEQ I D_Nos. 3 .or 14. 14. A kit for detecting non-pathogenic
or pat hogeni c iﬁ?q]%gﬁ‘%%‘bkﬁg}ﬁbtype 20 H5 virus as clainmed in ainms 12,

wherein the detecti QDN &gHbie dofipldti&ary to at least a portion of the RNA
sequence of H5 virus; and
10 - a DNA sequence encoding the promoter DNA sequence of a
RNA polymerase
when the first purified and isolated DNA molecule binds to at least a
portion of the RNA sequence of HS virus.

15 16. A purified and isolated DNA molecule or the complementafy DNA
molecule as claimed in Claim 15, wherein the first DNA sequence
encodes either one of the DNA sequences set forth in SEQ ID Nos.1, 2,

or 3.

20 17. A purified and isolated DNA molecule or the complementary DNA
molecule as claimed in Claim 15, wherein the RNA polymerase is
bacteriophage T7 RNA polymerase, and the second DNA sequence
encodes the DNA sequence sets forth in SEQ ID No.4.

25 18. A purified and isolated DNA molecule or the complementary DNA
molecule including:
- a first DNA sequence encoding at least a portion of the RNA
sequence of non-pathogenic or pathogenic influenza A subtype .

H5 virus; and
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a first DNA sequence encoding at |least a portion of the RNA sequence of H5
virus for binding to the target nolecule; and * a signal @irdéarah 80025 such
that the detection nolecule and the purified and isolated DNA nol ecul e
bind to different portion of the target nolecule. 15. A purified and

i sol ated DNA nol ecul e or the conplenmentary DNA nol ecul e including: 31 31
Mar ch 2005 9118 PCT/ CNO1/01458 a first DNA se bi nding to
at | east a%}g‘r}%{ol% of the RNA sequence of infl uenzawy‘&ﬁggg H5 vi rus;
and a second DNA s 6}{{:@) C LBt efnRb @B eDNIANe qaeritiecfor binding a RNA

pol ymerase 5 such %g eﬁgiu%kﬁg:d and iﬂgol at ed I%A nol ecul e extends in
the presence of amy gde¢doramdletNd nucl eotides to generate a DNA sequence

including: - a DNA sequence conpl epenta at | east a portion of the RNA
sequence of Hssughr et theduridied @domlaé%@i@en@k%% fgeR emprﬂgermt er DNA
sequence of a RNA pol ynerase whe fj AUL L d,i ted DNA

nol ecul e bi ndsPEEFILE ‘P%Q@ten&ymﬁo"}l{ai W%fﬁqcﬁéé)t%tée%ggﬁgeao?wﬁg virus. 15

16. Apurified ISokRkfeg- DNA nol ecul e or the conpl ementary DNA nol ecul e
as cl aingred in %ﬁﬁggnnéei@ wf?%fei n the first DNA sequence encodes either one

of the DNA sequencesTReA §auefvei encSd@y Bt Nosst 4 pation ¢f e BHA7. A

urified and i sol ated DNA nol ecul e or, the conpl enept ar
P sequence of non-pathogenic or pa orégmc mPuchzd %type

HS5 virus; and
- a DNA sequence encoding the DNA sequence for binding a
10 detection molecule
when the purified and isolated DNA molecule binds to a DNA
molecule including a DNA. sequence complementary to at least a

portion of the RNA sequence of non-pathogenic or pathogenic H5 virus.

15 19. A purified and isolated DNA molecule or the complementary DNA
molecule as claimed in Claim 18, wherein '
- the H5 virus is non-pathogenic; and
- the first DNA sequence encodes either one of the DNA
sequences set forth in SEQ ID No.5, 6, or 7.

20
20. A purified and isolated DNA molecule as claimed in Claim 18, wherein
- the H5 virus is pathogenic; and
- the first DNA sequence encodes either one of the DNA
sequences set forth in SEQ ID No. 9, 10, or 11.
25

21. A purified and isolated DNA molecule or the complementary DNA
molecule as claimed in any one of Claims 18 to 20, wherein the second

DNA sequence encodes the DNA sequence set forth in SEQ ID No.8.
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nol ecule as clainmed in Caim15, wherein the RNA polynerase is

bact eri ophage T7 RNA pol ynerase, and the second DNA sequerntleMawh@obes t he
DNA sequence sets forth in SEQID No.4. 25 18. A purified and isol ated DNA
nol ecul e or the conplenentary DNA nolecule including: a first DNA sequence
encoding at | east a portion of the RNA sequence of non-pathogenic or

pat hogeni c | za A subtype H5 virus; and 32 31 WO 02/ 29118
PCT/CNOl/Ol‘Z@gMJﬁQa second DNA sequence encoding a D:@E@@(ﬂ'ﬁgl%ge for binding

to a detection nolecule such that the purified and isol ated DNA'nol ecul e
ext ends i 22 heA puefieherd afolated SN rmolsele muahs fomplamentaryt BNfener ate a DNA

5 sequence including: a DNA sequen ncodi ng at .l ea a_porddon of the RNA
sequence of noﬁlog%ﬁugﬁ)@@ﬁﬁstin%if?)ﬁfsﬁ@g\ﬁF?:q'ﬁeﬂ?‘%%ﬂglgg,&ﬁ%ﬂbq poéldl?-lS virus; and
a DNA sequence i . fz0 igh gl 10 detection

nmol ecul e when mﬁggé‘#ﬁ?esgggﬁgﬁilég ate B'NSAB’nglgég%lqg lgi nds to a DNA

nol ecul e i ncludi ng a DNA sequence conpl enentary to at |east a portion of

t he RNA sequence of non-pathogenic or pathogenic H5 virus. 15 19. A '
purifiesl aifd i fopatified Mima@@@réAomoﬁnéiedant@peqm@nWmAD | ecul e as
claimed in Ctaim 18, wherein the H5 virus is non-pathogenic; and the first
DNA sequence emalerdde BEEES one of the DNA

- a first DNA sequence encoding at least a portion of the RNA
sequence of influenza A subtype H5 virus for binding to a target
molecule, wherein the target molecule includes a nucleic acid

10 sequence complementary to at least a portion of the RNA
sequence of influenza A subtype HS virus; and

- an immoblizer

such that the target molecule is immoblized when bound to the purified

and isolated DNA molecule.

15
24. A purified and isolated DNA molecule or the complementary DNA
molecule as claimed in Claim 23, wherein the first DNA sequence

-encodes either one of the DNA sequences set forth in SEQ ID Nos. 12,

13 or 14.

20
25. A purified and isolated DNA molecule or the complementary DNA
molecule including:

- a first DNA sequence encoding at least a portion of the RNA
sequence of influenza A subtype H5 virus for binding to a target

25 molecule, wherein the target molecule includes a aucleic acid
sequence complementary to af least a portion of the RNA
sequence of influenza A subtype H5 virus; and

- a signal generator
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sequences set forth in SEQID No.5, 6, or 7. 20 20. A purified and isol ated
DNA nol ecul e as clainmed in CGaim18, wherein - the H5 vi r3fsMarch 280 ogeni c;
and - the first DNA sequence encodes either one of the DNA sequences set ’
forth in SEQID No. 9, 10, or 11. 25 21. A purified and isol ated DNA

nol ecul e or the conplenentary DNA nolecule as clained in any one of Cains
18 to 20, FZ%I ﬁ%t he second DNA sequence encodes the seqguence set
forth in S 33 31 March 2005 WO 02/29118 Pch,PﬁT%Yl 458 22. A
purifi ted andf I sol at ed DNA nol ecul e or the conplenmentary DNA nol ecul e
consisting of a gdDNA
sequences set fOé%m&%%%ﬁélﬁggﬁg&&eé%ﬁﬂl{h@@arﬁéﬁr?l@%tr:ﬂ@?vlﬁg t%%ﬁrA purified
and isol at ed DNfngledieis ouad té the parifipd embisolated IDNA meletweul e i ncl udi ng: a
first DNA sequence encoding at |east a portion of the RNA sequence of

i nfl uenza A subtype H5 virus for bi ndi ng to a target nolecule, wherein the

| eact a por thon 96 What aast S erel i RMIAE EOTRASRIEANY 0. “ana

an i mmbl i zer Sug r |
ourifi od” and i soe?at ecfagkﬁ@gg%elgﬁfognﬁé Qeteb@or BF niﬁﬁéhta 2eshbtypenHbound to the

virus in a biological sample, wherein:

- the RNA molecule of H5 virus is isolated from the biological
sample by an isolating agent;
- a target molecule is replicated by a nucleic acid replicating agent
10 including the first and the second purified and isolated DNA
molecules, wherein the target molecule includes:
« 2 nucleic acid sequence complementary to at least a portion of
the RNA sequence of HS virus; and
» 3 nucleic acid sequence for binding to a detection molecule;
15 - the target molecule is detected by a nucleic acid detecting agent,
wherein the nucleic acid detecting agent includes the detection

molecule.

27.  The use of a first and a second purified and isolated DNA molecules in

20 the manufacture of a kit for the detection of influenza A subtype H5
virus in a biological sample as claimed in Claim 26, wherein a lysis

agent for stabilizing nucleic acids is applied onto the biological sample

before isolating the RNA molecule of HS virus.

25 28 The iise of a first and a second purified and isolated DNA molecules in
the manufacture of a kit for the detection of influenza A subfype H5
virus in a biological sample as claimed in Claim 26, wherein the target

molecule is a RNA molecule.
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24. A purified and isolated DNA nol ecul e or the conplenmentary DNA nol ecul e
as claimed in Caim23, wherein the first DNA sequence erfddddash@Ddher one
of the DNA sequences set forth in SEQ ID Nos. 12, 13 or 14. 20 25. A
purified and isol ated DNA nol ecul e or the conpl enentary DNA nol ecul e
including: a first DNA sequence encoding at |east a portion of the RNA
sequence of_inf nza A subtype H5 virus for binding to a target 25

nol ecul e, \%‘%&QFﬁ"et he target nol ecul e includes a nucl ETENG 9sequence
conplementary to at |east a portion of the RNA seguence i)f i nfluenza A
subt ype H5 36 r uShe aseloba fisjnad a genved purified and isoked RNAowglegiled 1 29118

PCT/ CNO1/ 01458 such that a sjgnal,is generated.fromth t | ecul e
when the tar get thenppagasurg Qtl Egﬂfrfﬁr ?l?? &%@% P niRyengs isg‘gfyg?eHdéT‘[))NA

nol ecul e. 26. The use_af £ An i fd fiidl theShfs@t ed DNA
mol ecules in 5" %§%%‘?I§%}tc%1r%hlgfé]gs g?tﬁﬁékg{r}pgﬁ%hdjeﬂt’gﬁei én of iSan uenza A

subtype H5 Vi rdgrified andisla0diDNA nsslsqlleinciidesei n: - the RNA nol ecule of H5

virus is isolated fromthe biological sanple by an isolatjn ent; - a
target nplecul e-is raeﬁistENPeabqbynCGfﬁm@némétaét@aﬁé‘rﬂqr%%%egé@gt to

including the first and thef%ﬁcond_edglﬂri fied and isolated DNA nol ecul es,
wherein the target rSTERGFEO FAMUFES ~ a nucl eic acid sequence

conpl ementary to at ] gashq dneQsddueflceXdncoding a promoter DNA sequence of
a RNA polymerase
such that the first purified and isolated DNA molecule extends in the
10 presence of an enzyme and DNA mucleotides to generate a DNA
sequence including:
- a DNA sequence complementary to at least a portion of the RNA
sequence of H5 virus; and
- a DNA sequence encoding the promoter DNA sequence of a

15 RINA polymerase

when the first purified and isolated DNA molecule binds to at least a

portion of the RNA sequence of H5 virus.

30. The use of a first and a second purified and isolated DNA molecules in
20 the manufacture of a kit for the detection of influenza A subtype H5
virus in a biological sample as claimed in Claim 29, wherein the first
DNA sequence encodes either one of the DNA sequences set forth in
SEQ ID Nos.1, 2, or 3.

95 31. The use of a first and a second purified and isolated DNA molecules in |
the manufacture of a kit for the detection of influenza A subtype H5
virus in a biological sample as claimed in Claims 29 or 30, wherein the
RNA polymerase is bacteriophage T7 RNA ploymerase, and the second
DNA sequence encodes the DNA sequence set forth in SEQ ID No.4.
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t he RNA sequence of H5 virus; and ~ a nucleic acid sequence for binding to
a detection nolecule; 15 - the target nolecule is detectedldarghi@a0es ei c
acid detecting agent, wherein the nucleic acid detecting agent includes
the detection nolecule. 27. The use of a first and a second purified and

i sol ated DNA nol ecules in 20 the manufacture of a kit for the detection of
i nfl uenza e H5 virus in a biological sanple as i in Caim 26,
wherein a &/@é&?wggent for stabilizing nucleic aci dsa‘i?%&@é‘ﬁ% d onto the

bi ol ogi cal sanple before isolating the RNA nolecule of H5 virus. 25 28.
The use of a first and a second purified and isol ated DNA nol ecules in the

manuf act ur e_of kit for _ the detection.of . influenz sub H5 wvirus in

a bi ol ogi cal?: saﬁ'b‘? Bseef - fingt sgeord g 1%?“%@%@?@@%@%8@? Mpplecule is
a RNA nol ecul e. : : .E[y%/ The use of

a first and a s%?gg%ﬁ@#%@gﬁﬁ&%ﬁ%ﬁ%ﬁ@% ecul%;Sﬁ:éﬁlpgt%?e

manuf acture of girkd fn faObicldpcallabepld @i Miniedl Inu@Mim A6 uleysde the  virus in

a biological sanple as clainmed in daim26, wherein the first (Euri fied and
i sol at ed5 DNA nohedeit @cidesiplioasing agent tcludesta wapnd pytified end é3olaeddi ng to at

| east a portion th sequence of H5 virus; and a second DNA sequence
encodi ng a pro@%“ﬁiﬁ%ﬂ%ﬁ@g' of a RNA pol ynerase such that the first
purif1ed and 1 sol at glifINBONR!Eaithe; RS ot Tedsl'8 poHfoP 6P ARNRNAS an enzyme

and DNA nucl eotides to genera
sequence of non-pathogenic or pathogenic HS virus; and

- a second DNA sequence encoding a DNA sequence for binding
10 to the detection molecule

such that the second purified and isolated DNA molecule extends in the

presence of an enzyme and DNA nucleotides to generate a DNA

sequence including:

- a DNA sequence encoding at least a portion of the RNA
15 sequence of non-pathogenic or pathogenic H5 virus; and

- a DNA sequence encoding the DNA sequence for binding a

detection molecule
when the second purified and isolated DNA. molecule binds to a DNA
molecule including a DNA sequence complementary to at least a

20 portion of the RNA sequence of non-pathogenic or pathogenic H5 virus.

33. The use of a first and a second purified and isolated DNA molecules in
the manufacture of a kit for the detection of influenza A subtype H5
virus in a biological sample as claimed in Claim 32, wherem

25 - the HS virus is non-pathogenic; and
- the first DNA sequence encodes either one of the DNA
sequences set forth in SEQ ID No.5, 6, or 7.
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sequence including: a DNA sequence conplenentary to at |east a portion of
the RNA sequence of H5 virus; and a DNA sequence encodi ng@tMarch200®t er DNA
sequence of a 15 RNA pol ynerase when the first purified and isol ated DNA
nol ecul e binds to at |east a portion of the RNA sequence of H5 virus. 30.
The use of a first and a second purified and isolated DNA nol ecules in 20

the manuf aa{?dégﬁmg% a kit for the detection of infl uer}?&(ﬁg 5)5 ype H5 Vi rus
[

in a biolo nple as clainmed in C aim?29, wherei
sequence encodes either one of the DNA sequences set forth |n SEQ | D Nos.

1, 2, or 34 25'?ﬂeu-g’tﬁ‘a“ﬁr%%Qﬁdésédoﬁébuﬁﬂéh%@%@Efﬁ&lﬂlﬂ\&b@dul@@ﬁllSO' at ed

DNA m)l ecules in e manuracture of "a kit for the detection of influenza A
subtype H5 vi riis manudadtiel afgi kﬂlfosﬁwpd@ec&mnodfanﬂemanﬁ@lhiyp%@ or 30,

- wherein the RNA pol ynerase |s bact erl opha o merase, and the
second DNA seqVigisda adnelegisal %WW% EH in SEQ 1D No.4. 36
31 March 2005 WO 02/ 22%%8 ‘PCT/ %4 32 The use of a first and a
second purified andﬂ? Y es in the manufacture of a kit for

the detegtion of infjdienza m\mula&q;iéﬁcéﬁncwésu%lthér anbi of aé CBNAsanpl e as
claimed 1n Ctaim 26, wherein the nucleic acid replicating agent includes

a second purified alsequeﬂoéseﬂeeﬁbrthmn&E@)IIéle@ Iherdbing: - a first DNA
sequence encoding at |east a portion of the RNA sequence of non-pathogenic
or pathogenic H5 virus; and

35. The use of a first and a second purified and isolated DNA molecules in

the manufacture of a kit for the detection of influenza A subtype H5

10 virus in a biological sample as claimed in any one of Claims 32 to 34,
wherein the second DNA sequence encodes the DNA sequence set

forth in SEQ ID No.8.

36. The use of a first and a second purified and isolated DNA molecules in
15 the manufacture of a kit for the detection of inflnenza A subtype H5
virus in a biological sample as claimed in Claim 26, wherein the
nucleic acid replicating agent includes a second purified and isolated
DNA molecule consisting of a first DNA sequence encoding either one
of the DNA sequences set forth in SEQ ID No.5, 6,7, 9, 10, or 11.

20
37.  The use of a first and a second purified and isolated DNA molecules in
the manufacture of a kit for the detection of influenza A subtype HS
virus in a biological sample as claimed in Claim 26, wherein the
nucleic acid detection agent further includes a purified and isolated
25 DNA molecule including: |

= a first DNA sequence encoding at least a portion of the RNA
sequence of HS virus for binding to the target molecule; and

= an immoblizer
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- a second DNA sequence encoding a DNA sequence for binding 10 to the

det ection nol ecul e such that the second purified and i sol atlddahi06d| ecul e
extends in the presence of an enzynme and DNA nucl eotides to generate a DNA
sequence including: - a DNA sequence encoding at |east a portion of the RNA
15 sequence of non-pathogenic or pathogenic H5 virus; and - a DNA sequence

encoding t equence for binding a detection no| e when the second
purified a%%lgt ed DNA nol ecule binds to a DNA no‘l"gfz‘ﬁ4°8“li‘sﬁc| udi ng a DNA
sequence conplenmentary to at least a_ 20 portion of the RNA sequence of
non-]|coat gogegi ¢ euchothrhibgdaiget mplecule ssmnyzblizet svhes bovnd to theputifishd a second
purified and isol ate | ecules in the manufacture of a kit for the
detection of | nﬂl@éﬁ‘?gaémw&&“lﬁs virus in a biological sanple as
claimed in Caim32, wherein 25 - the HS virus is non-pathogenic; and - the
first DNA sequence encodes either one of the DNA sequences set forth in
SEQ I D No. 538.6, The ube 0B84 fidét alirnabcodidQurifiey @ad 2@ilted POIA @lddoulis 468 34. The
use of a first and a second ?uri fied and isol at ed  DNA gﬁ%ﬁ%ﬁgeﬁ@i n the

manuf act Gre of sh&maneeturs el addletor itmdesectianr of)ankignze virus in
a bi ol ogi cal sanpl e.as

e e aim 32, e . .
pat hogeni ¢c; and V§us 1 ﬁé’ﬁ?ﬁ’:gggpﬁlq}}ﬂ%%%ﬁgm %V\@%@;ﬁeiwﬁ]egﬁngﬁ%ﬁ% tutshiasDNA
sequences set iR dfuette® dddod- an$ onkOof fHe BNA sequences set forth in

SEQ ID Nos. 12, 13 or 14.

10 39. The use of a first and a second purified and isolated DNA molecules in
the manufacture of a kit for the detection of influenza A subtype HS
virus in a biological sample as claimed in Claim 26, wherein the
detection molecule includes:

« g first DNA sequence encoding at least a portion of the RNA

15 sequence of H5 virus for binding to the target molecule; and
= asignal generator
such that the detection molecule and the purified and isolated DNA

molecule bind to different portion of the target molecule.

20 40. The use of a first and a second purified and isolated DNA molecules in
the manufacture of a kit for the detection of influenza A subtype HS
virus in a biological sample as claimed in Claim 36, wherein target
molecules is replicated by the nucleic acid replicating agent including
the second purified and isolated DNA molecule as claimed in Claim 33

25 before replicated by the nucleic acid replicating agent including the

second purified and isolated DNA molecule as claimed in Claim 34.
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35. The use of a first and a second purified and isolated DNA nol ecules in
the manufacture of a kit for the detection of influenza A3JUagph@0es 10
virus in a biological sanple as clainmed in any one of Clains 32 to 34,
wherein the second DNA sequence encodes the DNA sequence set forth in SEQ
I D No. 8. 36. The use of a first and a second purified and isol ated DNA

nol ecul es in %5 t he manufacture of a kit for the detection of influenza A
subt ype H5 VPIUE B, a bi ol ogi cal sanpl e as cl ai ned i n XS4 wherein the.
nucleic acid replicating agent includes a second purified and isolated DNA
nmol ecul e consisting of a first DNA_seguence encoding either one of the DNA
sequences set forth in SEQ SEQUEN@&EngTHﬁéjor 11. 20 37. The use of a
first and a second purified and isolated DNA nol ecules in the nmanufacture
of a kit for the detection of influenza A subtype H5 virus in a biological
sanple as clainmed in Caim26, wherein the nucleic acid detection agent
further includes a purified and isolated 25 DNA nolecule including: » a
first DNA sequence encoding at |least a portion of the RNA sequence of H5
virus for b%g%&ﬁghgg the target nolecule; and » an i moblizer 38 31 March
2005 WO 02/ foNOL/ 01458 such that the target nolecule is imoblized
when bound to the purified and isolated DNA nol ecule. 38. The use of a
first and a3>5d€8n@CGIUECTIAT Tl TABIGHEGGRA-dD! ecules in 5 the

manuf acture of a kit for the detection of influenza A subtype H5

SEQ ID No. 2
5§*.GTA TCC ACT CCC CTG CTC ATT GCT ATG GTG GTA CCC ATA
CCA ACC ATC TAC CAT GCC CTG CCA TCC TCC CTIC TAT AAA

ACC-3’

SEQ ID No. 3
5°-GTG GAT TCT TTG TCT GCA GCG TAT CCA CTC CCC TGC TCA
TTG CTA TGG TGG TAC CCA TAC CAA CCA TCT ACC ATG CCC
. TGC CAT CCT CCC TCT ATA AAA CTG CTA TAG CTC CAA ATA

GTC-3°

SEQ ID No. 4
5°-AAT TCT AAT ACG ACT CAC TAT AGG GAG AAGG-3°



virus in a biological sanple as clained in Caim37, wherein the first DNA
sequence encodes any one of the DNA sequences set forth iB1MEChENOs. 12,
13 or 14. 10 39. The use of a first and a second purified and isol ated DNA
nol ecules in the manufacture of a kit for the detection of influenza A
subtype H5 virus in a biological sanple as clainmed in Caim26, wherein

t he detecti8n nol ecul e includes: » a first DNA sequence encodi ng at | east
a portion of OP¥RURNA 15 sequence of H5 virus for bin&FH@NW@PPﬁe t ar get

- nol ecule; and N a signal generator such that the detection nolecule and the
purified and isolated DNA nolecule bind to different portion of the target
nol ecul e. 20 40. The use of a first and a second purified and isol ated DNA
nol ecules in the manufacture of a kit for the detection of influenza A
subtype H5 virus in a biological sanple as clainmed in C aim36, wherein
target nol gealEENbssreplicated by the nucleic acid replicating agent
including the second purified and isolated DNA nolecule as clained in

Claim33 25.b8 ' i ' ifg replicating agent
including t é%aggggxﬁﬂkgég?ggéﬂgggkfég¥g¢§%9E§§Fﬂ5Iecule as claimed in
Caim34. 39 31 March 2005 WD 02/29118 PCT/ CNO1/ 01455 SEQUENCE LI STI NG SEQ
ID No. 15 -TCC CCT GCT CAT TGC TAT GGI GGT A-3' SEQ ID No. 2 5'-GIA TCC

ACT CCC CTG CTC ATT GCT ATG GIG GIA CCC ATA CCA ACC ATC TAC CAT @&CC CTG
CCA TCC TCC CTC TAT AAA

SEQ ID No. 6
5’~ACT GCA ACA CCA AGT GTC AAA CTC CAA TGG GGG CGA TAA
ACT CTA GTA TGC CAT TCC ACA ACA TAC ACC CCC TCA CCA

TCG GGG AAT GCC CCA AAT-3’

SEQ ID No. 7
5°-AAG TGA ATT GGA ATA TGG TAA CTG CAA CAC CAA GTG TCA
AAC TCC AAT GGG GGC GAT AAA CTC TAG TAT GCC ATT CCA
CAA CAT ACA CCC CCT CAC CAT CGG GGA ATG CCC CAA ATA

TGT GAA ATC AAACAG ATT A-3

SEQ ID No. 8
5°-GAT GCA AGG TCG CAT ATG AG -3’



ACC-3' SEQ ID No. 3 5'-GIG GAT TCT TTG TCT GCA GCG TAT CCA CTC CCC TGC TCA
TTG CTA TGG TGG TAC CCA TAC CAA CCA TCT ACC ATG CCC TGC GAMacr2efsc TCT
ATA AAA CTG CTA TAG CTC CAA ATA GIC-3' SEQ ID No. 4 5'-AAT TCT AAT ACG ACT
CAC TAT AGG GAG AAG G-3' | 31 March 2005 WD 02/29118 PCT/ CNO1/ 01458 SEQ I D
No. 5 5'-TGC CAT TCC ACA ACA TAC ACC CCC TCA-3' SEQ ID No. 6 5'-ACT GCA ACA
CCA AGT GT AAACTCCAATGGGGGCGATAA ACT CTA GTA TGC CAT TCC ACA ACA
TAC ACC TCG GGG AAT GCC CCA AAT-3' SEQ | BERENIE8 . anG TGA ATT
GGAATATGGTAACTGCAACACCAAGTGTCA AAC TCC AAT GGG GGC GAT AAA CTC
TAG TAT GCC ATT CCA CAA CAT ACA CCC CCT CAC CAT CGG GGA ATG CCC CAA ATA
TGT GAA ATC AAA CAG ATT A-3' SEQ ID No. 8 5'-GAT GCA AGG TCG CAT ATG AG - 3'
2 31 March $PQID M@ 92/ 29118 PCT/ CNOL/ 01458 SEQ ID No. 9

5’-GAG AGA AGA AGA AAA AAGAGAGGAC-3

SEQ ID No. 10
5-TCA AAC AGA TTA GTT CTT GCG ACT GGA CTC AGA AAT ACC
CCT CAA AGG GAG AGA AGA AGA AAA AAG AGA GGA CTATTT

GGA GCT ATA GCA GGT T-3°

SEQ ID No. 11

' 5_AAT GCC CCA AAT ATG TGA AAT CAA ACA GAT TAG TTC TTG
CGA CTG GAC TCA GAA ATA CCC CTC AAA GGG AGA GAA GAA
GAA AAA AGA GAG GAC TAT TTG GAG CTA TAG CAG GTT TTA

TAG AGG GAG GAT GGC AG-3°

SEQ ID No. 12

5’-CTA TTT GGA GCT ATA GCA GGT T-3°



. 5'-GAG AGA AGA AGA AAA AAG AGA GGA C -3' SEQ ID No. 10 5'-TCA AAC AGA TTA
GIT CTT GOG ACT GGA CTC AGA AAT ACC CCT CAA AGG GAG AGA ATIAVAGA 2808 AAG
AGA GGA CTA TTT GGA GCT ATA GCA GGT T-3' SEQ ID No. 11 5'-AAT GCC CCA AAT
ATG TGA AAT CAA ACA GAT TAG TTC TTG CGA CTG GAC TCA GAA ATA CCC CTC AAA
GGG AGA GAA GAA GAA AAA AGA GAG GAC TAT TTG GAG CTA TAG CAG GIT TTA TAG
AGGGAGGA%%A@?, SEQ ID No. 12 5'-CTA TTT GGA GCT _ATA GCA GGT T-3' 3
31 March 20 2/ 29118 PCT/ CNO1/ 01458 SEQ I D No. 1§C§’CN%&K‘5&TC AGA AAT
ACC CCT CAA AGG GAG AGA AGA AGA AAA AAG AGA GGA CTA TTT GGA GCT ATA GCA
GGT TTT ATA _GAG GGA GGA TGG CAG G- 3' SEQ ID No. 14 5'-ACA GAT TAG TTC TTG
CGA CTG GACHQADNA WrA ccC CTC AAA GGG AGA GAA GAA GAA AAA AGA GAG GAC
TAT TTG GAG CTA TAG CAG GIT TTA TAG AGG GAG GAT GGC AGG GCA TGG TAG ATG
GIT GGT AT-B-GGA CTC AGA AAT ACC CCT CAA AGG GAG AGA AGA AGA

AAA AAG AGA GGA CTA TTT GGA GCT ATA GCA GGT TTT ATA

GAG GGA GGA TGG CAGG-¥

SEQ ID No. 14

5’-ACA GAT TAG TTC TTG CGA CTG GAC TCA GAA ATA CCC CTC
AAA GGG AGA GAA GAA GAA AAA AGA GAG GAC TAT TTG GAG
CTA TAG CAG GTT TTA TAG AGG GAG GAT GGC AGG GCA TGG

TAG ATG GTT GGT AT-3’





