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{54) Title: A KIT FOR DETECTING NON-PATHOGENIC OR PATHOGENIC INFLUENZA A SUBTYPE H5 VIRUS

(57) Abstract: Current methads for detecting influenza A subtype HS virus, for example cell cultare, haemagglutination-inhibition,
- fluorescent antibody and enzyme immunoassay, and reverse transcriptase polymerase chain reaction (RT-PCR) may have the disad-
vantages of low sensitivity and low specificity. Farthermore, such methods are relatively difficult to use, and may not be suitable for
routine detection on a daily basis. The kit for detecting H5 virus of this invention may provide a user-friendly altemative that is rel-
atively more sensitive and specific 1o H5 virus. The detection kit utiizes two specially designed primers A 'and B for the replication
of H5 virus, and a specific capture probe for immobilizing the amplified viral RNA. An additional primer C is also designed for the
detection of pathogenic H5 virus. The detection of HS virus by the detection kit may be accomplished within one day if desired.



Abstract: Current nmethods for detecting influenza A subtype H5 virus, for
exanpl e cell culture, haemaggl utination-inhibition, fluor¥kdarch2066i 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@b’bﬁz@ﬁ&e for routine detection on a daily ﬁﬁ@}/@ﬁée kit for
sare

detecting ViTus of this invention may provide a u |y
~alternative that is rel- t= atively nore sensitive and specific to 115
Virus, The dASTLFOR DETECEING NON-PATHSGENIGORe' s A and B
for the rep&i&&é&on of I'TS virus, and a specific capture probe for

i mobi lizin OOE JFal ' 1% ' s al so
designed for The det elc'ilg(gr?rg?‘ibul ﬁ%ﬁ%gﬁpgﬂﬂgmsson of H5
virus by the detection kit may be acconplished within one day if desired.
31 March 2005 WO 02/29118 PCT/ CN01/ 01458 A KIT FOR DETECTI NG NON- PATHOGENI C
OR PATHOGENI C | NFLUENZA A SUBTYPE H5 VIRUS 5 FI ELD OF THE | NVENTI ON Thi s.
invention relates to apparatus for detecting influenza A subtype H5 virus.
10 BACKGROENRI® OFH NYgan i nfluenza (Influenza A) viruses infect
a variety of animal's, | umans, pigs, horses, sea mammuals, and

bi rds. Recent phyl ogenetic studies of Influenza A viruses have reveal ed
speci es-specific lineages of viral 15 genes and have denonstrated that the
preval ence of iW%#@E@gpégelﬁEaﬁ@ appasaton forddglectity mflutie AndubBipespeci es.
They have ﬁ!gﬁ reveal ed that aquatic birds are the source of all influenza
viruses in gt %?'species. The emergence of a "new' Influenza A virus in
humans is possible. 20 Serol ogical and virol ogical evidence suggests that
since 1889 there have been six instances of the introduction of an

i nfl uerza BACKGROUND 6F THR YWVENBfONhad been absent from human

popul ation for sone tinme. Three human Subtypes of HA have appeared
cyclically - subtype H2 in 1889, H3 in 1900, H -in 1918, H2 again in 1957,

H3 again in 1968, and H again in 1977. The
9 %Vian influenza g(ﬁmf?uenza 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
15 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.

20 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

25 first human infection with avian influenza A subtype H5N1 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.



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. 3TMarchf2008t

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 current pg used, including cell culture,

haemaggl ut |v{r{1(¥1?2?on i nhibition, fluorescent antibody anoCTlCquim‘r"r% i mrunoassay,
and reverse transcriptase polynerase chain reaction 5 (RT-PCR) However,

t hese nethods all share the same problens - they have relatively | ow

sensitivity and | ow s i.cit re the d Lontl may be
too long for %?I}Ynéngg?dﬁ‘ctf? r?y‘i?t!l @6@@3 193, 418 CRIT 3h glga,uée or el atl vel y
difficult o] for
detecting ?r%%e#ééaltf %ﬂﬁﬂ% %&nggﬁgﬁ%{t{oﬁg@lnc Huggbﬁ%%?}é‘)@'?‘?dk |c assay and
virus cul temagnn&m!mh@ssag:f andrfeme@lmmmtas@ ;@%&ﬁ@rasd\@h&iﬁl&eﬁ'@ﬁﬂagm utinin

inhibition (H) assay an i mmuno assay. However, immunodi agnostic assay
may havé t (RI-PEIRSadoweveigdessf metbadsalhdiare thetsyme&?moblhmswﬁhqy kavet he target

of 15|rmun dla ostic a sual cific he underlyin
genetic *H’F‘@ Wasepélgﬁgi' %-Héim’ﬁuégecb%é‘y @Ftﬁgllan(lgp,{ %CQ‘%B@HdFtl on, y![ hg
initial val i th

ant i geni ci ﬁ{a& B 100 18he B BAME ReleBt philRbe: %ﬂ%‘aﬁé‘&‘ﬂﬁs‘f’ﬁ%ﬁﬁ%ﬁe and

t her ef or e, ral4tpedy ditRsltiteibeYitilig®y, occur. 20 Al though virus culture is an
accurate and | ow cost detection nethod, it 1is relatively |abour intensive

and requires a |lot of space for i ncubation. The culturi ng process nay be
sl ow aqg canno gec%g‘re%thgle r&gﬂ)%ieosf ap%ﬁia& ¥or detecting influenza A subtype
HS5 virus includes immunodiagnostic assay and virus culture. Examples of
immunodiagnostic essay include haemagglutinin inhibition (HI) assay and
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.
20
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.



i nspection. In addition, virus culture can not provide the detection
results 25 directly and has to reply upon further confirnmeliN#chy00 her
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 i aproved.

Anot her obﬁ@%?bgﬁgthis invention to design a kit for%ggﬁ%ﬁ ?ﬁ%pinfluenza A
subtype HS virus SUCh,I“@&N%%ﬁg% tion tine and the overall costs for

det ect i onOBEGE FOIR, LEHE TNt YN anot her object of this invention to
design a kit for detecting 10 influenza A subtype H5 virus such that the
pat hogenicity of the H5 virus may be detected directly. As a mininum it

is an obj ect pEese hiaMe, : & uputHiegdivd th a useful
choice. Is su%ﬁt#&&qﬁﬁg}f RR)E%W&&@%&%\%PE%S?SESI hi sui nventi \gn provi des a
kit for d@ﬂa%ﬂdétiﬁggiﬂm-dbﬁcﬁﬁgﬂji wirusoguchahitohe séusitivifyl amhspeeificitybt ype HS

virus in a biological sanple including: an isolating agent for isolating
t he RNA nmlagbelimprayedHs virus 20 fromthe biol ogical sanple; a nucleic

Car get ol eculBoeRe ahisst o S Ryt PR fel e antELY " oo
least a parbiphedls (g B REHAEERe@onBmY ahtiSthe @€rall costs for

detection may be reduced.

It is yet another object of this invention to design a kit for detecting
10 influenza A subtype H5 virus such that the pathogenicity of the HS5 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.



25 N a nucleic acid sequence for binding to a detection nolecule; a nucleic
acid detecting agent for detecting the target molecule, whkMargh 2088

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

nol ecul e i g: a first DNA sequence for binding st a portion
of the RNAQQQE%%Qgce of influenza A subtype H5 virus;ié%g%g&%%a second DNA
sequence encodi ng a pronoter DNA sequence of a RNA pol ynerase such that

- the purified dhis amdhetaspecDiA thisiscotien éx prvide 4 purifiest angk iseletedle of an

enzynme an ucl eotj des to gener a seguence including: 10 - a
DNA seque(rjm@IA @%ﬁ@ﬁﬁ?@&n@%ﬁAﬁ‘%‘ﬁw E‘ﬁﬂ'amgt he RNA sequence of H5
virus; and a DNA s ' the. t . f a RNA

pol ymer ase when thg%@@\fﬁgg@%ﬁ#ggngﬁﬁé%tlgt%@rﬁ%@%@ inds to at
least a 15 porti ogeqbndetsF iffVensg AURBEDeTS Vouybidis. It is yet another
aspect of this invention to provide a purified and isolated DNA nol ecul e
or the sconpl enent anyged@iA DisAseguance soteding g preméter BN/Dsggusezfueince encodi ng

at least a portion he, RNA 20 sequence of non-pathogenic or pathogenic
i nfluenza A subtypémpﬁmﬁseand

such that the purified and isolated DNA molecule extends 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



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 ExMaigH2005h 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 gncoding the
DNA sequencvg&@%?l inding a detection nolecul e when fﬁ%@@rl f¥ed and

i sol at ed DNA nol ecul gsnds to a %HA ﬂ;{) Bﬂ‘&e LN %\IA sequence
conpl enentary to af Iﬁg §e Oélelb‘i?r PR s %Sg g%’&rgdl

non- pat hogeni ¢ or {I’@é virus. This invention al so provides a
purified and isola fecul e or the conplenentary DNA nol ecul e

consi sting of ghdn i pNfied egniisslateé nONA] rmgolemulmdmmdmetooez l't)NA DNA
sequences set forth in S 1D No.5, 6, 7, 9, 10 1? or is yet
anot her agpdeculmincluding p AN At seqnence qorelanaraiagy ja rat f ¢9éHaé’t‘?Hl‘mi %fol ated DNA

Cequonco SHOBNAGARR SRapr RIBROHE A" BEe A B cquence of infl uenza A

subtype H5 virus for binding to a target nolecule, wherein the target
nmol ecul e includes a nucleic acid sequence conplenentary to at |east a
portion of theTHRNfhveatonarogrofident purfizdad 'mobﬁgd)BNiﬁmdlawb, omnd - an
i mmobl i zer 20 such that the target nolecule is |mmtbiied when bound to the
purified 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



and isolated DNA nolecule. It is another aspect of this invention to
provide a purified and isolated DNA nolecule or the conpl¥ndarchi2p0HNA
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 %h@?ﬁge H5 virus; and 5 31 March 2005 V\O%Cﬂ@%%&a si gnal
generator PCT/CNO1/01458 such that a signal is generated fromthe target

mol ecul e when the tasiged] gemavhtecul e i s bound to the purified and isol ated
DNA nol ecule. 5 This invention al so _proyides the use ﬁf first and a

“second puri fi equghthat ¢ signaliis gepspicdSoatihe dargetmplseu G%tof a kit for

the detectjop of . influenza A. p j ' bi ol ogi cal sanpl e,
wher ei n: tWQpeﬁRi& 1ﬁhplérbqﬂﬁogﬁ%purll_ﬁéﬁaér¥ld§01{ﬂ§d ?ﬂyd‘!r(I qué%bu??'om t he bi ol ogi cal
sanple by an isolating agent; 10 - a target nolecule is replicated by a

nucleic acid replicating agent including the first and the second purified
and i sobated D¥Ais mvteion ads pravilesihe ustiof ¢ firgend askeand mirifiedlandes: ~ a

equence. oRORBy PR maRaIGS b AREHBFBILET & KiquenEe FHOB Ming to a
ettt on QLR Ky OGS DB ol BB, 2, F 1) Sl e
detection - 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.



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 thHd Maich@@dhg
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
subtype H5 vi y the detection kit of this inventig 31 March 2005 WO
02/ 29118 Pé%%%lﬁs Figure 3 shows the isolation Péﬁ@‘ﬁ’é‘“ Pral RNA

nol ecul es fromthe biological sanple. Figure 4 shows the anplification of

a portion of tligiraf] deows th iselutioypef e wiral dRNRNmobashibes ufrembthet wo DNA

nol ecul es, prinmers A and B. 5 Figure 5 shows the imuobilization of the
anplified logient s&uple: whil e bound to a detection probe. Figures 6-19 show

t he nucl ei ¢ aci.d_sequence EQ | FElg -14 for.thi i ﬁg;i n

respectively, mﬁ%{;rsggﬁgetge %ﬁr‘& %o&;oa[ é’%ttf&é"soﬁfth‘% Hé e gc%‘i on kit for
anplificatj 5 4R ERNAGRoREHIE 5 %o THOA RlohiiéDpinetdsh BAd BN OF PREFERRED
EVMBODI MENTS Pref erred enbodi nents™of this invention are now descri bed with

referense to tRigfedusksys Hiestmobibizatigraof the smpiified FaNAteleceieer ence
nunerals in_ .15 the figures may be easily referred to. The concentration of
i nf| uenza whiabeypbtoadsteptionmeNeogi cal sanple, for exanple chicken bl ood,

Ry be very | oS  BShp ERIAN0 G o SEGTONGLL TR A Y

invention, 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.



20 directly. In order to increase the nunber of the viral RNA nolecules to
a sufficient anount for the detection purpose, a suitabl eTdMpich208%ati on
technology is required. Nucleic acid sequence-based anplification ( NASBA)
is knowmn to be a flexible technology with particular use for the
anplification of RNA. The anplified RNA nol ecules nay then be detected by
sui tabl e ZEW(?.&%?H?' ogy. NASBA is a rapid, highly Sen?ég’/(‘é@llﬁ% hi ghl y

speci fic met or the detection of influenza viru ype H5. Results

can be obtained in as little as one day. In addition, it can discrimnate
bet ween pat hogénﬂneramdrimemontaiatshibsggaﬁeiicl—ﬁa’s:tiahimﬁledfmm:bf R. siﬁngl March 2005
V\DOZ/29118P CN0O1/ Q1458 | nf| uen VII’ tains i sgen ic material in
t he form oftr %-sr fh‘g‘F’é %@PP@?’F&I agyd &ﬁ& F‘@tﬁlﬁ $nf | uenza A

one of - t oo Bl (R RenSoRBA foi7 tsgﬁébﬁi%#ﬁéé O e O ﬁf ESSGIZfE%"d“C“ on and

appr oxi mat gkies e 5@1&%131@9@%1@@%5 Thil $epBas r@ﬁ%aftél? 1796 haateb@@% are
nunbered fromthe 5 end t he nol ecul e. Figure shows the overall

pr oceduf esiif lengthhanddibe evtleanles brebfmwberadsirtm the ﬁeemﬂe:tfethet inpleckiet . As shown in
Figure 1, the target H5 viral nucleic acid nolecule, whichis in the form
of a single strand of RNA nolecule, is firstly 10 extracted froma

b1 ol ogi al. s TGS TRALIPIPpRIShASL ARy BOBL ! SRS iRy ! ude

bl ood, seruni pla peri rmnonuc ear eral bl ood

| yrrphocyt eﬁle(&@é@oﬁ% A@s%ﬁdﬁﬁ iMFiARe 1f ARS Gget Hiw"rx@@‘l nPPRES acider mal | esion
swabs, cerebrospinal fluids, cervical shear s, pus sanples, food matrices,

and ti ssuemolecale, wdidhomsn ﬁwﬁmnaﬂ' a fimglb stignd of RN n@lebﬁlebnsaﬁrsﬂyspl een, and
Ut i 40P HOR DHOIRELSITRe. (1he COBEbI RO RERa TR SRy ent i on 15
acconpl i Shﬁﬂyb yin%fﬁdks%lgéd,ngseﬂgﬁ)f)tlasma, 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.



After the target H5 viral RNA nolecule is extracted fromthe biological 20
sanpl e, the amount of RNA nol ecules in the sanple may not 3éMaah 05 ent 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. ter the overall
procedures%m%zlli:lgpdet ection kit of the invention des%ca(@rgﬂ?“ﬁshe details of

h d i 11 now be_ di d. 8 31 h. 200 2/.29118
BT/ D1/ 01459 MenbisHEiTe: REVA reGietn seat beriagiaba eth Bee (HGHAL ne
bi ol ogi cal | appl ying: a:suidabl e i Sol Akl t he bi ol ogi cal
campl o, - PRy B ppBBif . HiBRE ek Eop il 6, B SRIGRAL' a5, 2t Png”

agent. Thedpmbl, a dg@higent Blay D¥applicd befoteyhé ssotingergent. STheelsinsi bl e for
di ssolving the proteins 5 and |ipids, and denaturing the proteins in the

bi ol ogi calagsmnfarexsmple, tahiysis thffer is mepensible Jorrdipselengehs aiemsom t he sanpl e
nore easily. Furtherpore

y | ysi | buffer f
St abl | 31 nghd limidevandbrabiing ety Tidnol ko) s BpoBadieds Shown 1 n

Figure 2, the. e z[n%@ | | s Eefhef Or up to 48
hour s at P&%?ﬂalﬂgﬁgg%ft ge?%&gg?onrgﬁh ebg Eg}l%frae% | 'd?ﬁ?ﬁrf ate -70C. The
advant age%@@ﬁgéﬁ@m@ S0 isérvE hata huiffereyr Mablizisg ieRSESs atoledude far f or m t he
analysis at the sanpling site, which may not be suitable for carrying out

such’ pr océamesrm soragegnppascof As shovabindigyrs 2s the RN Armelagule mayige 5M
guani dine 15 thiocyanat d Tri Cl. The lysis buffer,f no i nvention
of the destble @@R&XSl%ﬁﬁqrﬁgr%Fﬁ)géyP% IW%E%Pga ¢ anq El%‘g[ﬁepose are wel |
Known fo° stored indefinitely at -70°C. The advantages for doing so is that it may not be

necessary to perform the analysis at 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



the art. Therefore, the detailed conposition of the lysis buffer will not
be discussed here. Lysis agents having different conposit3idierch@805 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 l e, the next step is the isolatio nucl eic acid
nol ecul es fver?(g%nﬁﬁgemsanpl e through the 25 use of an is%hTZ({NPwé%ggent. Fi gure

3 describes the overall isolation procedure in the detection kit. After

the |ysis migemné (14). affibi thet, tpoottine ahd dipobamhbthennpivented magdraileiraci ds (10)

~together wth other unwanted conponents are in the_form qf olution. An
adsor bent the splugieanpry b washed awsy %W‘Fﬁ@ne]%médg‘gde*% i solution to

adsorb the nuglei,c. aci d 1 ulsf | 2 | 6/ jlica 9 31
Mar ch 200558 /éﬁi@%ﬁéf@@i%@ﬁ%% lglr}gd(j%])luﬁbﬁ(f@é Q@@% pr ot ei ns
and |ipid e WB indBGAR! | Alfer ithe niikers 014)tisonashied with washed away
by sui tablcgnagfz%gﬁ‘t ér or %Igglrlr}pg?ée, 5M Buani di ne '?h_qi?olg anate and Tri s/ HC
sol uti on, shfficiénti@monat of éloents, Toawtltiancids (1®rin dkeesibere(]2) maytiben

conmbi nations. After the mxture (14) is washed wth 5 sufficient anmount of
el uent s, ' thedsaldief &y ccrEifegationo) in the silica (12) may then be isol ated by

centrifugation. After the nucleic acids (12) contained in the sanple are
i solated, an anplification agent may then be applied to the m xture of

nucl ei ¢ aci d sygly 4R kiAbictResHA2Y cbhinBiAn Tt eauble 4rs isctpleiicat ed f or

detecti on purposes, for exanple SBA techni que. Three purified and
i sol at ed Diwflificationlagentansy thaediegapptied to thetmixiwngl dffiuslei¢ aeidsuelbose, which

are terned prinmers Ato C. Figure 4 shows chepat.i ¢ di agram for the
anpl i f ae);attllapinth@f Hf heiralsRNA mo?ecu e 1S rep?lcate(? ﬁr eg%%mn purposes, Cor

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 2
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



15 viral RNA by NASBA in this invention. As shown in the figure, the
anplification process is initiated by the annealing of prlmarAh@QQS 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 RNA pol ymer ase, preferably bacteri o%% T7 RNA
pol yneraseqwﬁ'ﬁzmﬁ%rem se | ocation of binding depends ?‘%ﬁw}ésst rai n of

virus exam ned. The binding site may change after a certai.n ﬁ)erl od of

time. The il3pofthnbacagghmingnperceel e /108, PhiGheS toundstor gomfain ¢ epmj ns

capabl e of b|n rt| ru 2 rimer A (22)
i ncl udes d HB‘I’“E% gﬁﬁ‘%ﬁ!} lg %ﬁ){&]a? hgﬂ?pg Bﬁﬁﬁ%qﬁgﬁﬁ’?@% er}rgélrlgar y to at

| east a o] e f ik his

I nventi oﬁcy hl?éﬁ@e P ker?“@. g@éﬁst gbIDﬁ?o?wEm?%g |1§n the H5
viral RNA ¢ em@atayr etgl @asgmetumlaemunmcﬁeatxdeesumom t b320 f1 théar ch 2005 WO

02/ 29118 PCT/ CNOL/ 01458 1132 of the haemaﬁ&l utinj nggsnﬁ}(f\{ Ie-iS.vi rus, which
is found thacoepglutining gene oleHStvirngnmErcbiS Aelciosdt ngekQr bt Nhe! 87 ndi ng

function her e rably includes
a DNA SGQL% é‘ﬁ@?h?lélg%gm&%éﬁérﬁ@(ﬁgﬂeﬂoreglfgﬁﬁ%lgwgﬁﬁﬁﬁm%e%t i de 1107 to
1132 of t I withiredpebstosthe viRith in SEQ ID
No. 1 1in Ingl.élcgruel?e g&tygéﬁg%l gg@%ﬁlgﬁ%{%t QID %g f S flor mal |y
witten i rgeﬁnb%ﬁom‘%aclditbéﬁbnﬁn As a result, the orientation of binding

wWth respect to the viral gene is from "back" -to "front". 10 As an
alternative, nucleotides 1060 to 1140 (SEQ ID No.2, Figure 7) or

10 As an alternative, nucleotides 1060 to 1140 (SEQ ID No.2, Figure 7) or
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



nucl eoti des 1040 to 1160 (SEQ ID No. 3, Figure 8) of the haemaggl utinin
gene of H5 virus maybe used for the binding purpose in prhdargh 2008 . 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 suitable ter DNA sequence is set forth in SEQID No.4 (Figure 9).
The pronotgﬁg@ggﬂgnce is preferably attached to the FCTENG 1% ¢ he bi ndi ng
sequence, such that the binding sequence may extend at the 3' end 20 when
Primer A bi nds(b)aDBA\squncRmoding@pmrotm%rzpBNﬁqﬁ@mrasg- utilized, the
pronoter sequence will have to be changed accordingly. After the priner A
binds to the H5 viral RNA, the priner Ais extended through the action of

a suitable rev I RRSC Ik (=N Tape] i kast osi s

Vi rus- Rever se %gﬁléér?% aggﬂém-fﬁ%l)g nt % ]gl;%\s'l%ﬁ%e%gpmg% ?abl e

nucl eot i degisAtnatedehBugle ttt AtioRrof RNasA H. Tk allowe forthe euiben@e@8Pri ner A
(24) including the follow ng sequences is resulted: (a) a DNA sequence that

i s conpb enteranacai to thezexpendei Eninesr A4) at mpositpythabis apstreagy fvpytbn 2005 WO
02/ 29118 PCT/ 1458 (b) .a equenc coding a ter,for a RNA
pol yner as ell?rlﬁ'i"%g eﬁg‘gql@n I:ﬁllér =1Pé§'§?rt%&h§‘e Bﬂ%‘eﬁl@&ﬁ%?léd( 26) is

el i m nat ed, ¢ acti f i I rimer B (28)
S to anneal” 15 WIS PrAEE £108) pIEED D) TRiSIE L A titind DAY Dot r oam

fromthe gguemle dcobddy aaporeiah iofghs Hoeviral heemigyletinih rgene dequehos. t he pri mer
B (28) to birnd to the extended Priner A &izf%h primer B (28) includes a
e

first bi ndPreferaiy, thisdipsichNe saquontef nainss peoden ausisotides QL4

haemagql ut] 0 G50e neG iSRG Siin gene of HS 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



Preferably, this first DNA sequence of priner B (28) encodes nucl eotides
914 10 to 940 of the haemmggl utinin gene of H5 virus (SEQSHMacE2005 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 nmay be utilized. 15 To achieve the detection purpose, prinmer B (28)
may furthergdpehygde a second DNA sequence that is C%H}Wﬁésgry to the
nucl eic aci d sequence of a detection nolecule. If the detection nolecule
is designed in a way such that it includes a DNA sequence encoding a
portion of the /i thequeerdingodf piimevBr(@8) sutte ettendedtPriragr Ai@d).t o t he

lified RNA nol les, it f i B to includ
O et ondPBRAT B b erdendsi dpvingheotalighs T7 R IOV ors RIGRBIE L BE o el v t '

first DNA . . f ] ; ding th
DA S equen PETSERE Sisnled PRl KA dign BB Sy MY SRAUERE RO AT Lhe
The secondg 28, iBNAsisRdEE DR Al %owsg?é@)l' %P'the adripaedt eds tdrd] RNA t@%ﬁi of the

bi ndi ng sequence of Priner B No. 8 1s subjected to change if other
det ecti on seqplenteisamoducese quentins amistacisEd RNA @®lyrveraschpogsenid 02/ 29118

T Db A R AR ek A8, LT T
aresult, %50%%%(?%%%%%@%59%&%%;@ (g%lf\ ?P B{ﬁ%gaégf :f%aﬁl%go ﬁSﬂl&i ral RNA

target 5 sgayinheh belaiashiiae of RREAUINA radledusAGD) fé: hdaal R ase

pronoter at one end and a portion of H5 viral A sequence at the other
end. This sguenct emplemtitery oequgtivrz etithb priginal K3 seqEeESe, resulting
in the ‘

10

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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production of |arge anmount of target RNA nolecules (32) that include a RNA
sequence conplementary to a portion of the original H5 virdMasa26eguence.
10 Priner 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 prinmer Cis a purified and isol ated DNA
nmol ecul e i j the foll owi ng DNA sequences: 15 - j sequence
encodi ng a{\ﬁ{)gzgigﬂga portion of the RNA sequence of pg‘f%“@@@ﬁ‘% Vi rus;
and a second DNA sequence encodi ng a DNA sequence conplenentary to a
detection DNA sequence. As in the case of Prinmer B, this second DNA
sequence may be a purely optional 20 conponent. The function and wor ki ng
of Priner Cis {ths foand that BRimereC ddges extoplicate ke tarpel HAavgel RN& pat hogeni ¢

H5 virus. 25 Preferably, the first DNA sequence of priner C encodes

nucl eot i de efﬁélf?ﬂY@Oﬂ)ﬁQS}éY 150 e@@%@@‘?lgﬁ ﬁﬂ‘i‘lﬁﬁ% $ Wil Ponmper A (spQ 1D
No. 9, Figur 143, an al M8, I i,der: 97 Q I D No. 10,
Fi gure 15) @rz) fl%hgfégglfei’ @eﬁgﬁggfe?rgafﬁ%;ﬂ%@_\)@ﬂ%aﬂﬁl}%ﬁ) &@8%1?62? of H5 viral
haemaggl §it i fbm ARMEesTBMInEDobitive fFEEds vikds weingVBriabrs 20 022) Wl 84080118

PCT/ CNOL/ 01458 1t is? folt???ot hat Pri rrgr C does notS rg%l)i catczat fg}rale target H5

viral RNA efficiently fromfreshly isolated nucleic acids fromthe sanples

with Prinmer A 2). Therefore, |t is preferred ,that Priner.Cis applied to
ol £1 e RA 5 T siroditiot J6¢ ainplfipiRERErs & £ IR RIS B rers A

(22) and B v MORRY S5k Bl APRALWEARAA REfeas 15 2 | orge

quantity of

(a) a RNA sequence complementary o a portion of the original H5

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



RNA nol ecul es (32) each containing the followi ng RNA sequences: (a) a RNA
sequence conpl ementary to a portion of the original H5 1@WMiamh 2806

(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 nent further includes a RNA s codi ng the

pr onot er fﬁ’ﬁj‘l’%‘% pol ymerase, which is automati ca%?%lﬁqlggged during the
anplification process by the T7 RNA pol ynerase. However, this segnment of
RNA sequenfesg.nejudseseeinfo enfzymatic ofe.pn dlkaimtet posplotass; epors@addishe det ecti on
of the target RNA nolecule (32) is illustrated in Figure 5. The target RNA
nol ecul e (BEPxidase)sd olfesr slac chnlméﬁﬁﬁﬂqedn%’lﬁ@ﬂ%t ection nolecule that is

capabl e of generating a signal, for exanple the detection probe (40). The
signal may be generated froma signal generator (41) that is 25 attached to

the detection prghgets*Blor €intfbss BR dorebhoHdiny &cbhd PNARgEngBNt  as shown
in Figure 5, the signal generator (41) is a rutheniumbipyridine conplex
[ Ru( bpy} 3] @kt iskenpilenadrtay nat ideectiothBNA gpgaenagethetager RINAIoleaie be
radi oactive %e.c%‘.l 32P)., chem | um nescent (e. g I ulcj fegd'Bsn/I uci fogr ase),
f I uor escent32) anchdesaFNA soausnppcomplsmerpnplorthe RaleIg AeEksedBENYE OF| yor escei n) ,
enzymati c ) i ho t 24l S ernoxi or ot her
el eotr ocnette vl ClhRE R 1B HuRatage 5 MRk Eheh PEUBILT 88,
cor r espondiRmeRsARhvRIMbIS BeteeRGEmoRchlBRnal He @g¥| ementary to a detection
DNA sequence, the target RNA nolecule (32) includes a RNA sequence
conpl ementary to the nucleic acid sequence of
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



t he detection nol ecule. The advantage of utilizing such a design is that
comercially avail abl e detection nol ecul es may be used. 1@1IMarph20@F s 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 seque ding a portion of H5 viral RNA 15 sequence that is
conpl enent gﬁgmﬁgﬁfhat encoded in the target RNA nol g&&%u?@gy; and ® a
signal generator. The target RNA nolecule (32) is contained in a mxture

t oget her wihiehtarg20 RitAanokadesB2)esb tmiotiree nindedired| acdaprgpenisemamndepl i fi ed
nucl ei ¢ acids contain i.n the.original sanple, .the prinmers A, B, and C

t he unreactvéahednmxeoff%ee@,mcé%k@eﬁﬂgﬁ) RSB I AR IFJSUIE nY 1% AUBABRFGet ect i on

Capture. nBRen Gty vt ding BT OB BRMGC RS Y 12" ™

undesired gy tRNRARRA! for FRYMPR, WaReRbRYRYmer Wah GAREMbE: 6 effure42) 1S
capabl e of (t))i nding to trhe tgrg‘g?ﬁRNA rmlyeh(‘:lul e (32). This may be achi eved

by i ncl 6di ppbea(4W)ettadhedani d sequence encoding a portion of H5 viral RNA
sequence that is conplenentary to that encoded in the target RNA nol ecul e
(32). The capture probe (42) is further attached to an imvobilizer (44),

sy ch may ol it OB ASAR BRI BEH IR 50 e Lar e

RNA nol ecul e ( [ ( red componen ma Washed away.
The i mobi fegzaf of ) ardslifFAONNA Probili Ui Bose ends aren@iRtlity pitets &l € that nay
be attracted to a workKing el ectrode. Qther immbilizers my
and B or by primers A and C. However, the detection 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
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al so be utilized, for exanple, a piece of polynmer with a nunber of capture
5 probes (42) attached on. The .sequence of the detection Jriddreh 2695 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
af f ect thed,(gézgéactlon of the anplified RNAwith the ca(;é{ture probe and

Vi ce versa Wown in Fi gure 5, the target RNA mol &4

i mobi | i zed together with the detection probe (40). Therefore there may
be no restexampleoshasd de intespretedi asgillstrative erlyli andoRORIMINE ERARYIr e pr obe
(42) into the mxture. The capture probe (42) may be added after or before
the additi%R%f the detection probe (40), as long as the capture probe is
added before the washing step. As the nucleic acid sequences of Priners A
B, and C, and the capture 20 probe are now known, the synthesis of the
corr espondipginslenpl enentary DNA nol ecules will be apparent to one skilled
in the art. Suc conpl ementary DNA nol ecul es may be used as tenplates in
t he syni hesis of Pri mers A, B, and C, and the capture probe. 25 The

T Sl S S TSR, 5 BT 12, o b

applied t oh@ﬁrsj ol I owi ng exanpl e and processes w thout departing fromthe
scope of this invention. Therefore, it should be noted that the follow ng
16 31 March 2005 WD 02/29118 PCT/ CNOL/ 01458 exanpl e shoul d be interpreted
as illustrative only and not limting in any sense. Exanple
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
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5 The detailed conponents of the detection kit of this exanple are listed
as follows: A Lysis buffer 10 ~ 50 x 0.9 m Lysis bufferdi({8arch28es 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 anpljfication conponents "
5 x 60 gl E@@ﬁgﬂ olution (Avian Myobl astosis Vi r us- REVENEWS

Transcri ptase (AM/-RT), RNase-H, T7 RNA polynerase stabilized wth bovine
serum al buid. n) Nudleix adid dajedBmagentponpisr es (| yophili sed spheres with

0% s LR St FEC
2005 Wi 02/ 28Nag Rl iek Bl st B b ks lortecterh el T o Sonponents A L x
Pr eservat Tve o g e et capt ur e probe
(Bi ot i ngl at edreseratined ghitl-ddoroceareiie} vati ve: 5 g/ L 2-chl or oacet ani de)

» 2 x 17 ml Instrument Reference Solution (Ruthenivm-labelled

paramagnetic beads)

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



N2 x 1.7 m Instrunent Reference Sol ution (Rutheniumlabelled

par amagneti c beads) The materials as |listed above are int&ldéarch@08e 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 nuclease-free water
for diluti o‘ﬁ(?%?z&l%ne, anal ytical gradeSlI GVA A4206 Di eﬁqﬁﬁ%wlﬁ%ar bonate for
t he preparati onSI GVA D5758 of RNase-free water 15 Preparation of reagents
A. Lysis buffer » Pre-warm Lysis buffer for 30 mn at 37C before starting

the rel ease procedure. » Mx the Lysis buffer vial every 10 min during the
i ncubationB o éﬂﬂﬂ&!&@!&dﬁ%ﬁ&&%ﬁﬁ&éystal s have fully dissolved. » Allow
Lysis buffer 40 caol to.r a NJProtect Lysis buffer from
excessi ve heﬁ““&raﬂlr%&?ﬁs 1 GO R e A ot 3580, 20118 BT/ ONOL/ 01458 B,

Nucl ei ¢ acind Res@kads Mfgéﬁggqméssﬁrﬁﬁi TW sainpleseqgebing tamalysedn thenper at ur e

before use.  Re-use of reagents: If less than 10 sanples are being
anal ysed, theemainder of the isolation reagents may be stored at -20°C for up to two

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



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 min at313M@chaos e
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. ~ Al ow Wash buffer to cool to roomtenperature. ~ Protect Wash
buffer fro ive heat or light. 15 C Nucleic ac] i fication
reagents Ar@ﬁ?é&gﬁgll reagents to roomtenperature bef%ﬂé%@@ss’\ Re- use of
reagents: The reconstituted Reagent spheres and the unused Enzyne sol ution
can be re- ms&dansferhilo jtivaf the ReagartaphereX Clhmjutioavieto 2 dreble dest sither ed at - 70C.
Re-use of all other anplification reagents is possible if the unused
portions havéngagd stored at -20C 1. Preparati on of Reagent spheres/Kd
solution ~ Add 80 tl  Reagent sphere dil pent t he .| yophil i eagent
spheres and q%S“?rﬂ’rJemeagger‘WE‘Fﬂ%‘% I*\/Hxljﬁ'ﬁ31 ggﬁf’%flgu?e(.bsﬁgﬁdd 30 | of
KA sol uti QA thif he dil uted spheres and vortex. 2. Preparation of the
target RNA-speciTic primer solution 19 31 March 2005 WO 02/29118

PCT/ CNO%/ 01458 ™ Transfer 110 pl of the Reagent sphere/KCO solution into a
fresh test tube and add 10 gl of the H5-prinmer m xture. Mx well by

vort exi ng. 3DO N@zyme 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

20



centrifuge. 5 3. Enzyme solution ~ Thaw the Enzyne sol ution at room
‘tenperature and nix gently by flicking the tube wth fi ngdridarcB@O0ET
vortex any sol ution containing enzynes. 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 an cifion probe ™ Detection of specific anplicons is
carried ouswﬂg\n&%zﬁné he generic detection probe in the%“mﬁ“ U8 mbi nat i on

wi th an H5-capjupe probe .prey ously.caupled t ramagnet i c. beads. 20 2.
H5 RNA hybri di ta{)i’edﬁa%ﬁﬁﬁlg@ﬁ ﬁwg?g@%%h@@aﬂd&%%ﬁéﬁﬁgmﬁﬁb?fmean opaque
sol ution has for : : %—especific reactions: add (N+2) x 10 | H5
RNA- speci fi c capﬁﬂlengbde:ug!%é\%dgﬁg resh test tube add (N+2) x 10 41 generic

ECL probe 25 " Vgehgiudwlbysidingss tes &ol30seont bg000 e guse. RNA anplification
invitro A. Nucleic acid rel ease and _i solation 20 31 March 2005 WO 02/ 29118
PCT/ CNO1/ 014583.1 Adarl@0wd targetyRiN A to Lffiebufferdubesand v®0ieri n and vort ex

egul ar; y bef OI%eLys%; t?ur eir,ns%eglyn%gse Lefn ‘t?ecsitgrea:e | ease.
~ 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 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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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 BifMarch28@eci 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
RNA/ 10 Lysis buffer tube. 5. Incubate RNA/Lysis buffer/Silica tubes for

10 mn at nperature (vortex tubes every 2 mn revent silica
fromsettl i‘ﬁ‘gw"’f’{}gt he bottom). 6. Centrifuge RNA Lysi%éTWV%?slgSi lica tubes
for 30 sec at 10,000 x g. 15 7. Carefully renove the supernatant (do not
di sturb the pell&tosiex dtes untildhd petletd/itasie thakpended completely.ube. 8. Vort ex

tubes until the pellets have resuspended c | et e) . ntrifuge tubes
for 30 sec at 1b.lnenbate fhe EF@‘?SﬂQé‘ﬁgét SIEF% Qr ?gl)jm’cnoat( é?"czgo,e ctéewith Wash
buffer ~ Twice wth.70% |, .2 ' .acetone. 11. After the final
wash step, caref dive 1crgﬁ%&gﬂ%ﬂ@ertgsgihg&gﬁﬂé\fcfeﬁ% € with a 100 pl pipette. 25

12. Dry the silihgad@hifugt fubesfRPeRinl230,000kgs for 10 mn at 56C on a
heati ng bl ock. 13. Wen dry, add 50 | Elution buffer to each test tube. 21
31 March 2005 WD R24FAISLE 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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PCT/ CNO /01458 14. Vortex tubes until the pellets have resuspended
conpletely. 15.1ncubate the resuspended silica for 10 m B1aMasBb200D el ute
the nucleic acid (vortex the test tubes after 5 min). 16. Centrifuge tubes
for 2 mn at 10,000 x g. 5 17. Transfer 5| of each of the nucleic acid
supernatants to a fresh tube and begin the anplification reaction within 1
hr. B. Nuclelc acid anplification 1. For each H5 RNA reaction, pipette 5 |
of the nucl®®RMy extract 10 into a fresh test tubfEVSREE 10 | of the
H5 RNA-specific anmplification solution. The anplification solution

cont ai ns HL.i meNacléicaci] @etectiont he det ecti on of non-pathogenic H5 virus. 3.

I ncubate tubes for 5 nin at 65C in .a heatjng bl ock. 5 4. .Cool tubes for 5
mn at 41d.i n Verax tg Wbeidisation solytons pmig 0@%9@5904({3{4 Oh WI8E i x wel |l by

flicking the t tube. with fi . Ny ' y return test tubes to
41C for 10 m nﬁ%ﬁh@gﬁgpﬁ@ng}e Bgfﬁlﬁﬁ’})ﬂg‘%@@%gnd i ncubate them for 90
mn at 41Gin F%&R@g*@fﬁﬁéa"ﬁﬁtf%"ﬁgﬂ&w ection of the anplification products

may now be per an alternative, the anplification products may be

stored at -20G f agd 5yn HORNAmnplification kéactibe. detection result for the
presence of non-pathogenic H5 virus is_ 25 positive, an anplification
sol uti on cont af nCogerfthé hyhridigation dubes wath adhpgvelBPect i on of pat hogenic H5

virus iy now beiopll e 0000k Rfes AR ddpSALL SRuREOBHGL S DY Tepeating
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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31 March 2005 WO 02/29118 PCT/ CNO1/ 01458 C. Nucleic acid detection 1.
Vortex the hybridisation solutions until opaque. Add 20 | ®f Mamh@e05 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
tubes. Thi P& prevent evaporation and contani natf¥dfNPY*%. | ncubat e
hybri di sation tubes for 30 mn at 41C_ 5. Add 300 | assay buffer to each
hybri di sat|izs8/a7ube. The|sanpl es2#0e now r ¢ady to bePdsitiect ed for the
presence df _HS virus by a suitable detecti-on—egquirprent—TFhe—deteetion in

this exam:l%gf%? fberfor med 15 o%QQ sui Eabi e syst em @aﬁﬁlﬁ‘bed with a
phot onul t i +Hhe—FHre—resul H5—virrus ueLEL gn_aretistediin the
foll ow ng fia{@?g& The rnesults 1;)3“3 confirmed by DNA élau%nm ng usipg a

Per ki n El 310 Pnetic Apgdgyzer. 20 Tabre T. Sykts of the
det ection no'rs"l pat hogeni c H5 V|%/us by the det ectPiB(;ﬁn it using Priners A

and B H5 ~}@W9 Det ectilon Case4gganpl e n¢. Det ect ablpgsifgeint Resul t
C assificgtion 258/ 974229Positive 977/97-26961Positive 1000/9733835Positive

1258/97-10 Protocol optimization
437/99-4 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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23 31 March 2005 WO 02/ 29118 PCT/ CNO1/ 01458 1258/ 97-22500Positive

1258/ 97- 32400Posi tive 1258/ 97-410494Posi tive 1258/ 97- 53089Hddanch2e05

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 WO 02/29118 PCT/ CNO /01458 Table 2. Results of the

det ection f%?“zbzﬁ]tlﬁogeni c H5 virus by the detection k??T’%}"ﬂéssPri mers A and
C H5 Pat hogenicity Detection Case /sanple no.Detectable unf (x 103) Result
O assi f i cakabbe2 ReuYs ntmwscﬁom’@r@ngﬁwgsﬁéom RY {he detection

1000/ 9723100Posi tj.ve
kit using Primers A and C

HS5 Pathogenicity Detection

Case /sample no.  |Detectable Count (x 10%) Result Classification
258/97 11800 Positive

b77/97-2 5300 Positive
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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1258/ 97- 261800Posi ti ve 1258/ 97-385100Positive 1258/ 97-468400Positive
1258/ 97-515800Posi ti ve 1258/ 97-95400Positive 1258197- 10Pr &t ddasth 2005
optim zation 37/ 99-448400Positive 37/99-627100Positive 37/99-821100Positive
37/ 99-1011600Posi ti ve Negative control 11Negative Negative control
23Negati ve Negative control 32Negative 5 As shown in the above exanple, it

can be realijzed that the detection kit nay be used conveniently in various
testing si VELO42% ydi ng farms. Furthernore, the det FSHRIF | s
relatively easier to use than existing nmethods, and nay be able to provide

the det ectheofetb@ion kisis specific RoHBennis] ARl thetcbacentteti@rof the Hesmid s may be
avail able within one day if desired. As it is a RNA 10 based detection
system t fiethepsaenrle aiayyncalodgerhs isenesiant o4 thy vamy vill beeplirelsd 085 31 March
2005 WO 02/ 29118 qulqg?%/q%g% the detection kit is specific to H5 virus,
and the c&HgePlelsHoelsalions virus in the sanple may no | onger be
inportant as the virus will be replicated to a target nolecule for
detection. 51t will be apparent to one skilled in the art that the
priners, deteckiwill basgagent andne skilled én phicoe tethoprimemso detsetfiarl in the form
of RNA nol ecul es. ,

- 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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DNA nol ecul es are preferred due to stability reason. Although the preferred
enbodi ment of this invention has been 10 described in préiiMareh@aosmgr 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 clains. In addition, the enbodi nents of
this i nventYOR281 | not be interpreted restrictivel PBFP¥IE anpl es or
figures 15 only. 26 31 March 2005 WD 02/29118 PCT/ CNO1/ 01458 Ref erence

No. Descri ption 10nucleic acids in sanple 12silica 14nucleic acids/silica

m xture 20H5 viral RNA 22Primer A 24ExtendedPrier—A—26Extengded Prinmer
A(DNA) : H5 iral . RNRefeyendedN@8Pr i'mer B 30doubBeseripioRed DNA:copy of H5
virus 32t apget—RNA-npl-ecti-e—40deteeti-onprobeAtsignat—generator 42capture
pr obe 10 nucleic acids in sample

12 silica

14 nucleic acids/silica mixture

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
5
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44i mobi lizer 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 subtyp@&1 Mdichv2005s 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 nolecule includes: * a nucleic acid sequence conplenentary to at

| east a port9BA’d the RNA sequence of H5 virus; and@Q@HUEeic acid
'sequence for binding to a detection nolecule; a nucleic acid detecting
agent for detecting the target EAL wherein the nucleic acid
detecti ng agent includes the de?g%rroggginlecule. A kit for detecting
non- pat hogeni ¢ or pat hogenic influenza A subtype H5 virus as clained in
Claim1l, wherein the kit further includes a lysis agent for stabilizing

| ei ids i he bi ol ogi cal le, 20 3. A.Kit.f '
non- pat hoodni o ‘i pr Hefeite iPwpRaS o Suboghic lsefia AT Sl vea 1 o
Aaiml, whereifs (7§ {12 S6loghRl SeMWICidchidiNA nol ecule. 4. A kit for

det ecti ng non- pat hogeni ¢ or “pat hogeni ¢ 1 nf1uenza A subtype
5 - an isolating agent for isolating the RNA molecules of H5 virus

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
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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25 H5 virus as clainmed in Caim1l, wherein the nucleic acid replicating
agent includes a first purified and isol ated DNA nol ecul e 31Ird&ngli2fgs a
first DNA sequence for binding to at |least 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 1 fied and i sol ated DNA nol ecul e extends | resence of an
R bl

enzyme and eotides to generate a DNA 5 seque udi ng: a DNA
sequence conplenmentary to at |east a portion of the RNA sequence of H5
virus; and a DNA secseondDdl setjusnce ¢nsogingrapromotsuDNAgequenee 6f a  RNA

pol ynerase 10 when t first purified and isolated DNA nol ecul e binds to at
| east a portion of? & pelpm gfuence of H5 virus. 5. AKkit for detecting

non- pat hogeni c |G J : | ai med in
Claim4, wher e?‘%crht@g{ Plﬁ?@ltg{ B@Aﬁés‘je%@;ﬁs@eﬂfgﬁg%o éesdi%i f¥ téel%&gc;ﬁzh%f t he DNA

sequences set bfjstive! 8f IQiApnl¥osad DA n@dlectided . toAgdtietatd ar DU ect i ng
non- pat hogeni ¢c” or pat hogenic H5 virus as clainmed in Cains 4 or 5 wherein

t he RNA5 pol ynesapenésinbding: i ophage T7 RNA 20 pol ynerase, and the second
For detecti ng. hon- FPHAGERPEIS EopRTaRy o phieptapior il s © A
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

29



H5 virus as clainmed in Claim4, wherein the nucleic acid replicating 25
agent includes a second purified and isol ated DNA nol ecul 31 Maich@0ng: 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 P 01458 such that the second purifie i sol ated DNA
nol ecul e egé%gﬁén the presence of an enzyne and D&&q‘%&’%g%ﬁ des to
generate a DNA sequence including: - a DNA sequence encoding at |east a
portion of the seblAthabtleaqerndomiriffedrnod isolattbQdiA moleculsaxtenge i deHs vi rus;

and - a DNA sequence encodi ng the equence, for bi ndin et ecti on

mol ecul e when tmﬁ@%&g&%ﬁ?@m%&“m&gng%@w ﬁ?ﬂ%ﬁ%ﬁ%}ﬁgds to a DNA

nol ecul e i ncl udj uence conplenentary to at least a 10 portion
s P

of the RNA seq at hogeni c or pathogenic H5 virus. 8. A kit for

detecti ng non-pat hogemN@ QequiRAtaarodiag ! 4tf ledsnaapditionbéy plee RIAVi rus as
claimed in daim?7, wherein - the H5 virus is non-pathogenic; and 15 - the
first DNA sequence syuemtessfabnipethogemic of pathegeDi¢dS yaysiamdes set forth in

SEQ ID No.5, 6, or 7._.9. AKkit for detegti non- pat hqgeni c..or pat hogeni c
i nfl uenza A subtype? Dﬁ%?%ﬂ%%@%ﬁwi ﬂ%@ éFﬂfﬁ?e&ﬂ%gg}dﬂng@ - the H5
virus is pathogeni Cdet@zﬂﬂ)n 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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- 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-paiHdarehi260%r

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 %@rus as claimed in Caim4, wherein the nuclejc acid

replicati ?3” 731% Mar ch 2005 WO 02/ 29118 PCT/ 01101458  AGEHE i ncl udes a -
second purified and isol ated DNA nol ecul e consisting of a first DNA

sequence encodi agereirdheles anecaid gubifieNAd RGUENDRRA sfflecul®@EdmBisting SEQ | D
No.5, 6, 7, 9, 10, or 11. 5 12. A kit for detectlng)non pat hogeni c or
pat hogeni ¢ i nf | Qéhﬁﬁtplg@tﬁﬁwce eroding pithgsong of the A seuangesisetwher ei n t he

nucleic acid de t includes a purified and isol ated DNA
mol ecul e i ncl ud'?{él. n%fé}?l?i\g}i ’2’21(908 fc:]e encodi ng at |east a portion of

the RNA sequence of H5 virus for binding to the target nolecule; and 10 #
an i moblizer such that the target nolecule is i mobblized when bound to the
purifieds aitl i sokatfedddbdingnionepstisogedid. orfpatiidgehiorinflateat A sgbtypa- pat hogeni ¢

or pat hogenic influenza A subtype. 15 H5 virus as clained in Cains 12,
wherein the fir& BIWS?' seqlaEned e (deiied, ahgreindhenuelric g deisstiehces set

(o7t 10 5501 Dyt e bt bt e A5 SRS IRRARELPoL P35 ©
wherein the detactyi grt TINACH(Rendd hetdfi 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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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 @dridaralh @0025 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 ﬁ2/29118 PCT/ CNO1/ 01458 a first DNA sequence for binding to
at | east a%ég?z 1'6h of the RNA sequence of influenza /ETé‘il}‘BWb“é H5 vi rus;
and a second DNA sequence encoding a pronoter DNA sequence of a RNA

pol ymerase 5 such t hafirst DB Apsoguéhcedonbitidingab at Redst@rtiod ettik 8Nt ends i n
the presence of an enzyne and DNA nuc] eotjdes to generate a DNA sequence

including: - a DNA sequinseefl sdlvpnenmdsubiype HS virusi skt a portion of the RNA
Sequence of & Rua poi et BN it SRR pERE IR HErE6E Red o

mol ecul e binds to atalﬁ.ﬁﬁsﬁoﬁneﬁé‘é“ on of the RNA sequence of H5 virus. 15
16. A purified and isol at e(i DNA nol ecul e or the conplenentary DNA nol ecul e
as clained in Ceaghmilifh, thehgmurefiod bk ifdlated IDNA sesjemide exteadsaneheei t her one

of the DNA sequences set forth in SEQID Nos. 1, 2, or 3. 20.17. A
purified and i sBreees pRANnenzEls andDNAcnudapideseat spnprative DNA

sequence includmg:
- a DNA sequence complementary 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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nol ecule as clainmed in Caim15, wherein the RNA polynerase is
bact eri ophage T7 RNA pol ynerase, and the second DNA sequerdddaren&6es 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%gy’ZHﬁQa second DNA sequence encoding a D@@@&ﬁ@%@e for binding

to a detection ml gols RN tiatnd10BHLd BN ARSb! ot bikdIA ol ecul e

extends in the presence oﬂ}‘an enzynme and DNA nucl'eotides to generate a DNA
5 -sequence i ncl udi pga detebBith moelgtidace encoding at | east a portion of the RNA
sequence of non-gat hogeni ¢ or pat hogeni ¢ _influe A sub yﬁ’gé][l% virus; and

z
a DNA sequencesushcthat ibe tvesifioliende ifalated INA molfgplegexendsy %ction
nol ecul e when the purified and isol g I i.hd DNA
mol ecul e i ncl u]EﬁeFﬁjﬁS mnsg&@ﬁc@%cwe%@%?ﬁg @Ppﬁa%aétbgﬁéporti on of
t he RNAS sequepgeaugécegﬁ%gﬁ hogeni c or pathogenic H5 virus. 15 19. A
ate

purified and is | ecul e or the conplenentary DNA _nol ecul e as
claimed in O aim 18, DM&r siqueideeentpdiigr us lesst norpaptiethsgetecRNehd the first

PNA sequence enCOdeszqrfeinE:Q %rf ngg—?aa’gogérgg O?I\I!:Aathogenic influenza A subtype
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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sequences set forth in SEQID No.5, 6, or 7. 20 20. A purified and isol ated
DNA nol ecul e as claimed in Claim18, wherein - the H5 virdisMah@2@0hogeni 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, 1.t he second DNA sequence encodes t uence set
forth in S 8?%9{\‘%-8- 33 31 March 2005 WO 02/29118 Pg%%ﬁ%%%S 22. A
purified and isol ated DNA nol ecul e or the conpl ementary DNA _nol'ecul e

consi sti n2bf A purified B iscdated ADSA eneleanln preing remplgreeriaryt HMA pna
sequences set forth_in SEQ | D.Nq. 7,9, 10, .or . 23. purified
and i sol at ed Dml?ﬁblll"e‘iﬂﬂs@t?% OE?I\IIBTS?B%JP@%&%JRP%%PCHH&% eﬁ%?reo?mogtp cluding: a
first DNA sequ ' l; Ist oN gofgthg1RNA  sequence of

i nfluenza A sum‘gggﬁéﬁ%ﬁg&ﬁﬁ%rﬁgﬁ%@nﬁet6 a’target  nol ecul e, wherein the
target nol ecule includes a nucleic acid 10 sequence conplenentary to at

| east a portion of the RNA sequence of influenza A _subtype gﬁAvi rus; and

an i nmobl i Zer duphrifibdiand hgolated JAVABPlscwiEeT e sompltmeEdywR bound to the

purified and isqlated nol ecul e. 15
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
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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24. A purified and isolated DNA nol ecul e or the conplenentary DNA nol ecul e
as claimed in Caim23, wherein the first DNA sequence entiddach@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 fl uenza A subtype H5 virus for binding target 25
nol ecul e, \%@rﬁg’lﬁﬁgt he target nol ecul e includes a nucllgeq%é&ﬁ i1 sequence

conplenmentary to at | east a portion of the RNA sequence of influenza A

subtype H5 virus; i I 34aradt MYBle6hie (R th1aBt 29118
PCT/ CNO1/ 01458 g%%]ﬁ{ﬁtqhgtsﬁgglg?&ﬁa gvié‘gﬁgg{]tgr g?rgd frgm the target nol ecul e

when the target mdehgeis uns tbtheprified ambisplatedfDNA melgcilsol at ed DNA
nol ecul e. 26. The use of a first and a second purified and isol ated DNA
nmol ecules in 5 the nmanufacture of a kit for the detection of influenza A

Vs s i sdbar dderPe Rt Are e OB it SR e AR € %, TP
oL e SRR 8 o et et ity e
wherein the targéfus iph doldgicalsainpbewhergina nucl ei ¢ aci d sequence
conpl enentary (3 at tlh?:algﬁAam%(I)erc{ﬂieogf I(—)Ifﬁ 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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t he RNA sequence of H5 virus; and ~ a nucleic acid sequence for binding to
a detection nolecule; 15 - the target nolecule is detectedidyarah2003 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 . clained in Caim 26,
wherein a &@#@Blgggent for stabilizing nucleic acids chﬁ:g%qlfsgd onto the
bi ol ogi cal sanple before isolating the RNA nol ecul e_of Hi'S virus. 25 28.
The use of #9.fi Tht usmof afissanda sgnond praded aud isslated BN Aomalespled &l es in  the

f f Ki f he_ d i f infl A i i
o o oot bar %t afhsmaaaents 6 4t oLt getsgion phptfan/, 3 PhNBE HB VLTS N
a RNA ol ecul e. .39 ﬁ% M?éxggicgos% \éoasogﬂzai%& B PETHOW R4S Te2frst The use of
%u PPPEd and a

a first andasgl&% | so['ated DNA nol ecules in the

manufacture of gukfitd akd isblaeddiNAeidleduloincludet.uenza A subtype H5 virus in
a biological sanple as clained in Caim26, wherein the fiirtgsmﬁguri fied and
i sol at eds DNA not ecul afiishPNAdsxpese forbindingtto phlgas @ Rashere0l 18y ding to at

| east a portion of the RNA Eﬁg,uen_cedof H5 virus; and a second DNA sequence
encodi ng a pronot er W@@Glﬁ dUgaN%, RNA pol ynerase such that the first

purified and isol at eﬁdsép‘[}lﬁd mﬁg&gl@%%xméﬁggﬁlg@p&%termm@qme off an enzyme

and DNA nucl eotides T0 generate
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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sequence including: a DNA sequence conplenentary to at |east a portion of
the RNA sequence of H5 virus; and a DNA sequence encodi n@1tMarch200®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

t he manuf aghur 91% a kit for the detection of infl uerlﬁcq, 13%) ype H5 virus
hedi

in a biological"sanple as clainmed in Caim?29, wherei st DNA
sequence encodes either one of the DNA sequences set forth in SEQ ID Nos.
1, 2, or 3. 25 31. The use of a first and a second purified and isol ated

Ch ypece 51 e bl RG] Bt oShapteda il R BblF RSl or 07
wherein the R e.d i ' I and the
second DNA se%‘é’ﬁ@@ﬁ%@%&f@EQW%%%%%&&S‘@? ort%‘s"lﬁﬁ{@%%l? D No.4. 36
31 March 2005 WRr@24R %l b1l GAanld 3¢ aidied ThElaise 26f whefdin the and a

second purified and isolated DNA nol ecules in the manufacture of a kit for
the deteftion ofudleitlagshrepligatingtagepeinaBides iar sesond purifiedpediisddtedanpl e as
clainmed in d ai @13326, \{\,he el he 5 nucleic acid replicating agent includes
a second purifi EAVAMPIGUS BEBHEDNA nol ecul e i ncluding: - a first DNA

greqgg?ﬁggggfﬁdhggvﬁiaug&?gw sRenbORn&ddihd &t TRt a SRAKGD 62 1Rl RARA- pat hogeni ¢
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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- a second DNA sequence encoding a DNA sequence for binding 10 to the

det ecti on nol ecul e such that the second purified and i sol alddaloN@0d®| 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 %Iiequence for binding a detection ﬁciﬁlpgﬂlwen t he second

purified a ted DNA nol ecul e binds to a DNA |ﬁcludingaDNA
sequence conplenentary to at least a 20 portion of the RNA sequence of

non- pat hogepi ¢ 'Plﬁe Rt {Emf@seéoﬁ&'?uriﬁéd add'Bolafd DNASmbletsles and a second
purified and isolated DNA nolecules in the manufacture of a kit for the

det ection of i nfhkusnadactusudfty it foisthevdatertionrofanfiienzagh sabtypadfi e as
. claimed in daim32, wherejn 25 - %?P}EHS Vi rds, i S, nQn- pat hogenic; and - the
first DNA sequeYiew iBadvelesical sammle aydaigredip @ma?:l Mces set forth in

SEQ ID No.5, 6, or 7. 31 Margh 2005 02/ 29118 PCT/ CNO1/ 01458 34. The
use of a first and ﬁleslgggﬁasgﬁalﬁﬂg lgga%n i sol ated DNA nol ecules in the

manufactyre of a ki gd Girst TENACkERIchO dikoldtf leitb&iz@nd sithypPNA virus in
a biological sanple as clained in Caim32, wherein - the H5 virus is

pat hogeni c; and 5 - stquentésrsst fobiAn SEQUEND®. Bndhdedl.ei t her one of the DNA
sequences set forth in SEQ ID No. 9, 10, or 11.

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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35. 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 3uUdagha0ss 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 | he manufacture of a kit for the detegti of influenza A
subt ype H5 \’iﬁ)?z&gné n a biological sanple as clained i nP(%/&a“%ﬂ‘fl%, wherein the
nucleic acid replicating agent includes a second purified and_isolated DNA

nol ecul e consi stsuegthet the targetsmolppule saqurotdiacd vdeabeyné fa thepusfed of the DNA
sequences set foréh lPE‘EEﬁf{D Ig 6, 7, 9, 10, or 11. 20 37. The use of a
first and a sec8RYOHE WR¢P o] at ed DNA ol ecul es in  the manufacture

of a kit for the detection of influenza A subtype H5 virus in a biol ogical

sanple as clainmed in Caim26, wherein the nucleic acid detection agent

further inchgidegha ugeiof hifest andd sesonldqueified 2hd Bbated DREA bwléquidsudi ng: ~ a
first DNA sequence encoding at |east a portion of the RNA seaﬁ nce of H5

virus fob bindi tep menueture p§atkifir deq fetectigngof indlyensamdosibigie B8 31 March
2005 WD 02/ 29118.PCT/ 01458 h that th | LS | blized
when bound to tH&YHIH %gm& Wﬁ@%?%?]@gnﬁ\we%?égﬁ’ev?ﬁ)%g.ﬁ%ﬁg}%s;ng? aI “
first and a secqfdaPihhéledeBgs 88 Gecsh MRADNN Q6iledted St fBrih g

manuf acture of a kit tor the detection of Influenza A subtype H5
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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virus in a biological sanple as clained in Claim37, wherein the first DNA
sequence encodes any one of the DNA sequences set forth it MEchRB0Nos. 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
the det ecti8n nol ecul e includes: » a first DNA sequence encodi ng at | east
a portion oV CHETEBNA 15 sequence of H5 virus for bi ncﬁcﬁﬁmf"(ﬂmfsﬁe t ar get :
nol ecul e; and ™ a signal generator such that the detection nolecule and the
purified and isolated DNA polecule bind to different portion of the target
nol ecul e. 20 40. The use QfSE@UEIN@E H§M§puri fied and isolated 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 nolecules is replicated by the nucleic acid replicating agent
including the second purified and isolated DNA nolecule as clained in
Claim 33 25 before replicated by the nucleic acid replicating agent

i ncl udi ng tgﬁﬁhﬁfﬁz’n purified and isol ated DNA nol ecule as clainmed in
Claim34. 3 ch 2005 WD 02/29118 PCT/ CN01/ 01455 SEQUENCE LI STI NG SEQ
ID No. 1'5'-TCC CCT GCT CAT TGC TAT GGI GGT' A-3' SEQ ID No. 2 5'-GTA TCC
ACT CCC CTGEICICTEGRTTAT BGE AR @ GFRA-8CA ACC ATC TAC CAT GCC CTG
CCA TCC TCC CTC TAT AAA '

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°



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 GAMac200C TCT
ATA AAA CTG CTA TAG CTC CAA ATA GTIC-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 GTG AAA CTC CAA TGG GGG CGA TAA ACT CTA GTA TGC CAT TCC ACA ACA
TAC ACC CCCVH¥4PBEA TCG GGG AAT GCC CCA AAT-3' SEQ | BENENMIESE  anG TGA ATT

- GGA ATA TGG TAA CTG CAA CAC CAA GIG 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
TG GAA ATC AAA CAG ATT A-3'" SEQ ID No. 8 5'-GAT GCA AGG TCG CAT ATG AG -3
2 31 March 2005 WO 02/29118 PCT/ CNOL/ 01458 SEQ I D No. 9

SEQ ID Ne. 5
5°-TGC CAT TCC ACA ACA TAC ACC CCC TCA-3’

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’



5' - GAG AGA AGA AGA AAA AAG AGA GGA C -3' SEQ ID No. 10 5'-TCA AAC AGA TTA
GIT CTT GCG ACT GGA CTC AGA AAT ACC CCT CAA AGG GAG AGA AGMarcia2@0fn 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
AGG GAG GAT GEC AG-3' SEQ ID No. 12 5'-CTA TTT GGA GCT ATA GCA GGT T-3' 3
31 March 2088%A& 02/ 29118 PCT/ CNO1/ 01458 SEQ I D No. 1§’C%‘CNE§(§&‘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 GAC TCA GAA ATA CCC CTC AAA GGG AGA GAA GAA GAA AAA AGA GAG GAC
TAT TTG GAGSEQIR Na® CAG GIT TTA TAG AGG GAG GAT GGC AGG GCA TGG TAG ATG
GIT GGT AT-3' 4

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°



31 March 2005

WO 02/29118 PCT/CN01/01458

SEQ ID No. 13
5’-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’



