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€873 Absteact: Uss of hadper probes in dipstick sssays is deasribad
In a dipsrick assay (o t2st for the presence of a carger micleic acid in
a sampke solation. the sample selution is connecied with the contact
end of the dipsrick 1 cavse the samle solation is contacted with the
comizer end o the dipstick 15 canse e sanple sobiion 10 move by
capillary actinn to A capiore zone of the dipstick at which iarger nu-
clic acid is caprored. The wareer nacleic acid may e capined at the
coprne zome by o capmire pabe capable of hyhridising 10 the Tuger
nneleie avid, A lahelled detection proli capable of hybridising 1o the
el mugkeic aoid nay e nserd o detec! the lige miclsic s at the
«apiure zome. A& helpar probie may be used to enhange the binding of
the capiure andfer dstection probe to the trget mucleic acid, thereby
Improving the sen v of larget nucleic acid detection. ipsticks
wod Kils are also deseribed,
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Improved Capturs and Detectjion of Target Nucleiec Acid in
Dipgtick Asgaya

The present invention xelates to metheds For improved
detecrion of mudleic acid hy dipsticks. Methods of Ene
invention are used to test for the presence of a targekb
mucleic acid in a sample solution, for example tc identify
whether & patient is infected with a disease causing

microorganism auch zs Chlsmydia frachomatis {(CT).

Some conventional methods for testing for the presence cf 2
target mucleic acid in a2 sample solukion  wvely on
amplification of the target nucleic acid using  the
pelymerase chain reaction (PCR). Whilat thie reaction allows
detection of small quantities of target nucleic acid, ik can
take several hours before a result is obtalned. This can be

a significant disadvantage because it is cften deeired to

obtain the result as scon as poassible, for sxample, ta keep -

patient waiting times to a minimum. Further disadvantiges of
such methods are the requirsment for expensive spccialiét
equipment to perform the reaction and the relatively high

cost of the reaqgents.

In contrast, dipaticks can detsct unsmplified target nucleic
acid without the veduirement for any specialist eguipmehnt.
The results <an be obtained ruch more rapidly than PCR-based
methods and, therefore, in 3 gingle visit from a patient.
The patisnt can then be treated in the same wvisit. This is
paxticulariy advantageous where the patisnt is unlikely te,
or cannot return for treatment at & later date. The cost of
performing & dipstick test can alao be significantly lower

than the cost of a PCR-based test.

JP 2004-502464 A 2004.1.29
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in a typical comventional  dipstick  described  in
Us 5,310,850, a single stranded DNA capture probe is
immobiliged oo = nitroceiluloge filter at a capture zone
remote from ons end of the filter (the contact end). The
sequence of the capture probe is complementary to the
sequence of a first region of the target nucledic acid to be
detected. A labelled single stranded DNA detection probe is
releasably immobilised on the pitrocellulose filter at a
probe zone located between the capture =zome and the contact
end of the filter . The sequence of the detection probe is
complementary to the sequence of a second region (distinct

from the first region) aof the terget nucleic acid.

To detect target DNA ln a sanple solution thought to contain
target DMB, the contact end of the nitrocellulose filter ie
contacted with the sample solution. The sample solution
wicks up the filter by capillary action and passes the probe
zone and the capture zone. As the sample solution passes the
probe zone, it mobilisee the detection probe and causes it
to rise with the sample solution towards the capture zone.
Mchilised detecticn probe cern them hybridise to the second
region of any fargst DNA present in the sanple solution.
when the hybridised detection probe and target DNAR arrive ab
the capture =zone, the first region of the target DNA can
hybridise to the immebilised ocapture probe. A ternary
complex is thereby feormed hetween the target mucleic acid,
the capture probe and the labelled detection probe. Presence
of label at the capture =zome, therefore, indicates that

target DMA is present in the sample solution.

With = second type of conventional dipstick, the labelled
DA detection probe is not immobilised on the nitrocalliulcse

filter. Instead the detecticn probe is added to the sample

JP 2004-502464 A 2004.1.29
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eplubion undex corditions allowing hybridisation of the
detection probe te any target nucleic acid in the sample
selution. The contact end of the nitrocelluloss filter is
then contacted with the sample solution and as the sample
ealution wicks up the dipstick, target nucleic acid which is
hybridised o the @etectiop probe Tises up  the
nitrocellulose filter and may be captured at the capture

zone by the capture probe.

Rlthough results can be cbtained mors rapidly using
conventional dipsticks than detection methods which reguire
amplification of the target nucleic acid, the sensitivity of
nucleic acid detecticn by conventional dipsaticks can be low,
The sensitivity of detection of double stranded target
nueleice acid by cooventional dipsticks can bs partioularly
low especially as the size of the target nucleic acid
increases, and circular double stranded.target nuclelc acid
ie thought to be wirtually widetectable using conventional
dipsticks. Consequently, the presence of target nucleic
acid in a sample sclution can sometimes be uwndeiected. It is
desired, therefore, to improve the sensitivity of target
mucleic acid detection, in partieuwlar the sensitiwvity of
double etranded end circular double skxanded targeh nucleic
acid detection by dipsticks.

In its broadest serse, the ipvention provides uee of a
belper probe in & dipstick asgsay to epnhanoe the
hybridisaticn of a capture and/or detection probe to the

target mucleic acid.

The term “dipstick assay” as used herein means any assay
uming a dipstick in which eample soluticn is contacted with

the dipstick to caude sample solution to move by capillary

JP 2004-502464 A 2004.1.29
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action to a capture zoane cf the dipstick thereby 2llowing
targst rucleie acid in the sample sclution ko be captured

and dertacted at the capture zone,

Aceording to a firgt aspect of the ipvention there is
provided a method for testing for the presence of target
maclzic acid in a sample solution which comprises:

a) providing a chromatographie stiip having: a contact end
for comtacting the sample solution; and a capture praobe
immopilised at a capture zone of the chreomatographic strip
remote from the contact end, the capture probe being capable
of hybridising to a first sequence of the target nucleio
acid;

-1 incubating the sampie salution with a debtection probe
capable of atbtacking to the target nucleic agid under
copditions for attachment of the detecticn prohe to taroet
nucleio acid, therehy allowing direct or indirect detection
of target nuclele acid utilieing the detecticn prohe; and
a first helper probe capable of hybridising toe a second
gequence of the target nuzlele acid and thereby snhancing
hybridigaction of the capiure probe to target nucleic acid,
the sample sclution amd the first helper probe being
incubated under conditions for hybridisaticon of the firskt
heiper probe te target nucleic acid;

) conkacting the contacrt end of the chromatographic strip
witk the sample solution =o that a complex formed hetween
the detection probe, the first helper probe and targest
nueleic aedld can move ky capillary action to the capture
geme and bind to the capture gone by bybridisation eof the
capture probe to target nucleic acid of the complex; and
4y checking for the presence of detection probe at the

capture zone.

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

Q7

WO 004668 PUTIGRILA0LY

20

25

-8 -

There is also provided according to the firset aspect of the
iovention a kit for testing for the presence of target
nucleie zeoid in a sample solution suspected of containing
target nucleic acid which comprises:

i) a2 dipstick comprisging:

& chromatogrephic strip having m contact end for contacting
the sample solution; and

2 capture probe immobilised at a capture zone of the
chromstographic strip remote from the contact end, the
capture probe being capable of hybridising to a first
sequence of the target nucleic acid;

ii) a first helper prcbe capsble of hybridising to a secopd
sequence of the target mucleic acid and thereby enhancing
bybridisation of the capture probe to the target nucleile
acid; and optiomally

iii}) a detecticn probe capable of attaching to target
micleic acid to allow direct or indirect detection of the

target nucleic acid utilising the detectiom probe.

The term “chromatographic strip® uged horein means any
porous strip of material capable of transporting a selution

by capillarity.

The detection probe and the first helper probe may be
incubated with the sample solution in any order or they may

be added zt the same tiwe to the sample soluticn.

It will be wunderstood that the contact end of the
chrematographic strip will normally be contacted with the
sample solution after the sample selution has been incubated
with the detectlion probe ana the first helper probe
according to step (k). However, it is not essential foxr the

working of the imnwention that the contact end is contacted

JP 2004-502464 A 2004.1.29
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with the sampie golution after step (b) has been corpleted -
the contact end of the chromatographic strip may b=
contacted with the sample sclution befeore or during step
(o).

The capture prote of the first aspect of the lnvention may
comprise 2 Single probe, or more than one probe. For example
the capture prabe may comprise a universal capbure probe
immobilised to the ¢hromzbograsphic strip and a hook capture
probe hybyidised te the univeraal ecapture probe, the hook
nrobe being capable of hybridising to the first sequence of

the target nucleic acid.

An advantage of using a univeraal probe and & hook probe as
the capture probe i® that chromatographic strips which have
the universal probe lmmcbilised to them may be used to
detect any target nucleiec acid. A& hook probe capable of
hybridising to the desired target nucleic acld is simply
gelected and hybridised to the universal probe before the
chroematographic strip is used to test for the presence of

the desired rarget nucleic acid.

According to & second aspect of the invention there is
orovidsd a methed for testing for the presence of target
mzcleic acid in a sample sclutien which compriges:

a) providing a chromatographic scyip having: a contact end
foxr contacting the eanple solutrion; and a capture moiety
inmobllised ab a capturs zone of the chromatcgraphic strip
remote from the contact end;

b ingubating the sample sclution wikth:

a deteocticn probe capable of attaching to the target muclelc
acid under conditions for attachment of the detection probe

to target nucleic acid, thereby aliowing direct or indirect

JP 2004-502464 A 2004.1.29
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detaction of target mucleic acid utiliszing the detection
prohe;

a capture probe capable of hybridising to a first seguence
of the target nucleic acid under conditions Ffor
hybridisation of the capture probe to the first seguence,
the capture probe belng capsble of being bound by ths
“apture molety when the capbure probe has hybridised to the
firet sequence; and

a first helper probe capable of hybridising te a second
sequence of the target mucleic acid and thereby enhancing
hybridisation of thae capbure probe to target nucleic aecid,
the semple solution and the first helper prabe beiag
insubated under conditions for hybridisation of the firset
nelper probe to the second sequence;

el contacting the contact end of the chromategraphic sirip
with the sample solution =0 that a complex formed betwsen
the detection probe, the rapture probe, the first helper
probe and target nucleic acid can move by capillary acticon
to the capturs zone and bind to the capture sone by binding
of the capture mcisty to the capture probe of the complex;
and

i) checking for the presence of detection probe at the

capture zone .

According to the szecond aapect of the invention there is
alao provided a kit for testing for the presence of a target
micieic acid in a sample sclutiom which comprises:

i) a dipstick comprisiog:

a chromatographic strip havipg a contact end for centacting
the sample sclution; and a capture moiety immobilissd at a

capture zeone of the chromatographic strip remote from the

contzEct end;

JP 2004-502464 A 2004.1.29
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ii} & capture probe capable of hybridising te a first
gequenne of the target pucleic acid and which can be bound
by the capture meiety when the capturs probs has avbridised
toe the first sequence:

iii} a firet helper probe capable of hybridising to a second
gequence of the target nuvleic acid and thereby enhancirg
hybridisgation of the capture probe to the first sequence;
and opticnally

iii} a detection probe capahle of attaching to the target
nucleic acid to allow direct or indireck detection of the

target nucleic acid.

The capture meiety of the second acpect of the invention may
comprise a universal capture probe capable of hybridising to
the capture probe. Alternabtively the capture moiety may be
capable of binding by non base pairing interaction to the
capture probe once the rapture prope hag hybridised to the

target mucleic acid.

For sxample, the capture moiety may comprise an antibody or
antibody fragment capable of binding to the duplex formed
when the capture probe has hybridised to the target nueleic
acid. Alrernativsly, Che caprure probe ey conprise a
capture ligand which c¢an be bound by the capture moleby.
When the capture probe comprises a capture ligand the
capture moiety may comprise an  aatibody or antibody
fragment. If the capture ligand comprises biotin the capture
moiety may comprise an anti-biotin antibedy or streptavidin,
avidin, or 2 derivative thereaf wiich retains biatin binding

activiky.

The second sequence of bBhe firet and second aspecdis of the

inventicn saculd be in a2 different region of the target

JP 2004-502464 A 2004.1.29
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nucleic acid to the first segquence. Preferably the second
seqguence 1is spaced upto 10 nuclectides from the first
sequence. More preferably the second geguence is immediately

adjacent the first =equence.

In preferred methods of the first and =econd agpectsz of the
inventicn the sampie sclution is incubated with a second
kelper probe capable of hybhridising to a third seguence of
the target mucleic acid and thereby ephancing hybridisation
of the capture probe to target nucleic acid, the sample
selution and tle second helper probe being incubated under
conditions for hybridisation of the gecond helper probe to

target nucleie acid,

The third sequence should be in a different region of the
target mucleic acid to the firat and second seguences.
Preferably the second and third seguences flank the first
seguence. More preferably the second and third segquences are
spaced upto 10 nuclectides each side of the first sequence.
Mogt preferably the second 2nd the third =sequence are

immediately adjacent each gide of the first seguence.

The capture probe, detection probe and helper probes may
conprise nucleic acide or nueleic acid analoguss. The
capthire probe way comprise a single probe, or more tham one

probe.

The detection probe of the first and seccnd aspects of the
inventiom may ke & label whioh covalently attaches to the
target nucleic acid therepy allowing direct detsction of
target nucleic acid. Altermatively the detection probe may
be a ligand which covalently attaches to the target mucleic

anid thereby allowing indirect detection of Earget mucleic

JP 2004-502464 A 2004.1.29
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acid using a Jigand binding wmeiety capable of binding to the
ligard. The detection probe may be added to the gample
solution in the form of a precurscr which reacts with the
targst nuoleiec acid to covalently attach the detection probe

to the target nugleic acid,

Alteynatively, the detection probe may be capable of
attaghing to kbe target nucleie acid Dby non covalent
interacticn. For example, the detection probe may be capable
of hybridising tc a fourth sequence of the target puaclelc
acid. The detection probe may be labelled thereby allowing
direct detection of the target nucleic acid when the
detection probe has attached to the target nucleic acid by
non covalent lnteracticon. Alterpmatively, the detecticn prope
may comprige a ligand theveby allowing indirect detection of
the target nucleic anid using a ligand binding wmoiety when
the detection probe has attached to Lhe target nmucleic acid

by non covalent interactios.

Dreferred labels are non radicactive labels. Examplea of
suitaple labels include textile dyes, metal eol such as
colloidal gold and colourad partisles such as coloured latex
particles. Examples of suitable ligands inclvude biatin
(detectable for example by an anti-biotin antibedy, or Ly
streptavidin er avidin or a derivative theresf which retaing
hiotin binding activity), fluorescein (detactable fox
example by an anti-fluorescein antibody), and 2,4-
diniitrophenol (DNP) {detectable for example by an anti-INE
antibody) .

Further improved gznsitivity of detection of barget nucleic
acid may be obtained 1f the sample solution is incubated

with a thixd and, preferably, aluo with a fourth helper

JP 2004-502464 A 2004.1.29
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prole. The third helper probe is capable of hybridising ko
a fifth sequence of the target nuclelec acid and the fourkh
helper probe is capable of hybridising te a sixth sequence
of the target nucleic mcid, thereby enhancing hybridisation
of the detection probe to the fourth sequence. The sampie
solution and the third and fourth helper probes =ye
incubpated uvnder conditicns for hybridisastion of the third

ard fourth helper probes ko target nucleic acid.

1t iz posszible khat any significant enbancement of the
genglitivity of detection uging the third and fourth heiper
probes may only be cbserved when the first and the fourth
sequenaes of the target muclelec acid are at least 200

nucleotides apart.

Preferably the fifth and sixth seguences flenk the fourth
sequence. More preferably the £ifth and sirxth seguences are
spaced upto 10 muclectides each gide of the fourth sequence.
Most preferably the fifth and silxth sequences are

imediztely adjacent sach side of the fourth seguence.

Reocording ko a third aspect of the inpvention there is
provided a wethod for testing for the presence of target
muoleic acid in a eanple solution which comprises:

a) providing a chromatographic strip having: a contact end
for contacting the sample solution; and a capture probe
inmobilised at a sapture zone of the chromatographic strip
remote from the contact end, the capture probe being capable
of hybridising te a first sequence of the target nuclaie
acid;

b incvbating the sample solution with:

a detection probe capable of hybridising to a secchd

secquence of the target mucleic acid under conditicns for

JP 2004-502464 A 2004.1.29
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hybridigation of the detection probe to target nucleic acid.
therehy allowing direct cr indirect detection of target
nuecleic acid vwtilising Lhe detection probe; and

a firet helper probe capable of hybridising to a third
sequence of the targek nucleic acid and thereby enhancing
hybridisation of the deteckion probe to the second sequence,
the sample socluticn and the first helper probe being
ipcubated under cenditions for hybridisation of the first
helper probe to the third sequence;

<] coptacting the contact end of the chromatoyraphic strip
with the sample solurion sc that a complex formed between
the detection probe, the first helper probe and Larget
nuzlelc acid can move by capillary action to the ocapture
zomz and bind to the capture zone by hybridisation of the
capture probe to the target nucleice acid of the complex; and
d) checking feor the presence of detection probe at the

capture zone.

Aooording to the third aspect of the invention there ig also
provided a kit for testing for the presences of a target
rucleic acid in a sample solution suspected of containing
target nueleic acid which comprises:

i) a dipatick comprising:

a cmbmat.ographic strip kaving a contact end for contacting
the sample sclution; and a capturs probe immobilised at a
¢apture zone of the chromatographic strip remote Erom the
contact end, the capture probe being capable of hybridising
to a first sequerce of the target muclelc acid;

ii) 2 detection probe capable of hybridising te a gecond
setuenge of the target nucleic agid bo alluw direct or

indirect detaction of the target mucleic acid; and

JP 2004-502464 A 2004.1.29
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11i} a firet helper prope capable of hybridising to a third
sequence of the target nueleic acid and thersby enhancing

hybridisacior of the dstection preke to the gecond sequence.

The c¢apture probe of the third aspect of the invention may
comprise a single probe, or more than one probe, For example
the capture probe may comprise a universal capture probe
immchilised to the chromatographic etrip and a hook capture
probe hybridised to the uniwversal capture probe, the hook
probe being capable of hybridising te the first sequence of

the target nuclelc acid.

Acceording to a fowth aspect of the invention there is
provided a wethod for testing for the presence of target
nucleic acid in a sample solution which comprises:

a) providing a chromatographic strip having: a contact end
for contacting the sample soiution; and a capture moilety
immabilised at a capture zone of the chromatographic atrip
remote from the coataet end;

) incubating the sample soluticn with:

a capture probe capable of hykridisiog teo a first segquence
of the target nucleic acid under conditions for
hybridigation of the ecapturs probe to the first segquence,
the capture probe being capable of being bound by the
capture wmoiery when the capture probe has hybridised to the
first sesguence;

a detection probe capable of hybridising to a second
sequence of the target nucleic¢ acid under conditiouns for
hybridisation of the detection probe to the second seguende,
thareby allowing direct or irdirect detection of target
nealeic acid utilising the detection probe; and

a first helper probe capable of hybridising to a third

sequence of the target nucleic acid and theveby enhancing

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(46)

WO 004668 PUTIGRILA0LY

io0

20

- 24 -

nybridisaticr of the detection probe to target nucleic acid,
the -sample @olution and thke firgt helper prooe being
incubated under conditions for hybridisation of <he fizst
helper probe to the third sequence;

c] centacting the contact snd of the chrematographic strip
with tke sample solution so that a complex formed betwean
the detection probe, the capture probe, the firet helper
probe and barget nucleic acid can move by capillary actieon
to the capture zone and hind to the capture zene by bianding
of the capture moiety to Lhe capture probe of the romples;
and

) checking for the pregence of deteckion probe at the

capture zons.

Aooording to the fourth aspect of the invention there is
alac provided a kit for testing for the pregence of a target
nucleic acid in a sample solution suspected of containing
target nucleic acid which comprises:

i} a dipstick combrising:

a chromatographic gbrip having & <ontach end for contacting
the sample saluticn; and a capture moiety immobilized at a
capture zone of the chromatographic strip remotes from the
cantact end;

ii} @ capture probe capable of hybridising te a first
gsequence of the target nucleic acid and whick can be bound
by the capture melety when the captuxe probe has hybridised
Eo the first seguence;

iiiy a éetection prohe capable of bybridising to a sedond
sequence of the targst nucleic acid to allow dirvect ar
indirect detcection of the target nurleic acid; and

iv) a first helper probe capable of hybridising to a third
sequence of the target nucleic zcid and thersby eshancing

hybridigatlion of the detection probe to the second sequence.
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The capture molety of the fourth aspect of the invention may
comptigs a univeraal capture prehe capable of hybridising to
the capture probe. ARltemrmatively the capture moiety may be
capable <of dinding by nmon bage pairing interaction to the
capture prohe cnce the capture probe has hybridised to the

target nucleic acid.

Por example, the capturs mciety may comprise an antibody or
antikedy fragment capable of bhinding to the duplex formed
when the captures probe has hybridised to the target nueleic
acid. Altermatively, the capture probes way comprize a
capture ligand which can be bound by the capturs moiety.
When the capture probe camprises az capture ligand the
captuxe woiesty may comprise an antibody or antibody
fraguent. IS the capture ligand comprises bioktin the capture
molety may comprise an anti-biletin antibody or styeptavidin,
avidin, er a derivative thersof which retzing bictin bindinc

achtivikty.

The detection probe of the third ané fourth aspects of the
invention may be labslled thereby allowing direct detection
of the target nucleic acid when the detection probs has
hybridissd to the target nueleic acid. 2lternatively, the
detection probe may comprise @ ligand thereby allowing
indirect detection of the target nucleic acid using a Iigand
binding moiety when the detectian prope has hybridised to

the target nucleic acid.

The third sequence in methcds of the third and fourth aspect
of the invention iz preferably spaced upto 10 nuclactides
from the second sequence. More preferably Che third sequence

1y immediately adjacent the second sequence.
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Preferably in methods of the third and fourth aspects of the
invention the sampie soluticn is incubated with a second
helper probe capable of hybridisipg to a fourth sequence of
the tarcet nucleic acid and thersby enhancing hybridisation
of the detection probke to target nocleic acid, the sample
golution and the gecond helper probe being incubated under
conditions for hybridisation of the second helper prebe to

the fourth sequence.

Preferably with methods of the third and fourth aspects of
the inveanticn the third and fourth sequences flank the
second sequsnce. More preferably the fourth sequence is
gpaced upto 10 mucleotides from the second seguence. Most
preferably the fourth sequence is immediately adjimcent the

second sequence.

It is possible that any significant enhancement of the
sensitivity of detection using the first and second helper
rrobes in methods of the third and fourkth aspects of the
invention may anly ba observed when the first and the second
sequences of the Ctarget nuclele acld@ are at least 200

nucleptides apart.

If the detection probe of a kit of the invention comprises
& detection ligand, the kit may further comprise a labelied
detection ligand binding moiety capable of binding to the
detection 1ligand thereby epabling detecticn of target
nucleic acid utilising the debtection probe and the detection
ligand binding meoizby. The detection ligand binding moiety

may be an antibedy, an antibody fragment or a non antibody.
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Kits of the invention way further cowprise any reagent
required to ailow detection of target mucleic acid in the

sample solution utilising the chromatographic strip.

There is alsc provided zcecording te the invention a
substantially isolated mucleic acid molecule or pucleic acid
analogue having a sequence correeponding to the zequence of

any of SEQ ID NOS: 1-18.

There ls alsc provided according to the invention use of a
substantially isolated nucleic zcid molecuie or nuecleic acid
analogue of the invention as a helper probe to enhance
detection of CT target nucleic acid in a test for the

presence of such target nucleic acid in a sample solutiom.

The helper probes used in wethods of the invention way
ennance the binding of capture or detecticn probes to single
stranded or doublse stranded target nucleic acid. Where the
target nucieic acid is single stranded, it iz thought that
the Thelpsr probe may enhance the binding of  the
capture/detection probe to the target nucleic acid by
ensuring that the target opucleic aecid dees not form
significant secondary structure in the region of the target

nuoleic acid to which the capture/detection probe bipds.

Ik will be appreciated that the region of the target nucleic
acid to which the helper probe binds may not always ba cloze
ta or immediately adjacent the region te which the
capture/detection probe hinds. Hybridisation of a helper
probe to cne region of target nucleic acid could alter its
seccndary strudlure at a remote location, thereby alleowing
s capture/detection probe to bind meze easily to the target

mucleic acid at that remote location.
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Coensequently, the region of the target nueleic acid to which
the helper probe binds is likely to differ depending on the
identity of the target onucleic acid ard of the
capture/detection probe. However, a person gkilled in the
art can readily determine which helper probes are most
offeative by experimenting with different probes and

different lengtkhe of probe.

Where the target nocleic acid is double stranded, it is
thought that hybridisation of 2 helper probe to the target
nucleic acid enhances hybridisation of the capture or
detection probe to the target mucleic acid by opening up the
double strands of the targst nuclele gcid in the regicn in
which the capture or detection probe bhings. Consequently,
for double stranded target nucleic acid, it will normally be
e¥pected that a helper probe binds adjacent the region to

which the eapture or detection probe binds.

In crder for a helper probe to enhance the binding of a
capture or detsction probe te the target nueleie acid, the
helper probe should be hybridieed to the target micleic acid
befors or at the same kime as the capture or detectien probe
is hybiridised to the target mucleic acid, but not after the
capture or detection probe has been hybridiaed ta the target

mucleic acid.

In zome ewmbodiments, a helper probe may enhance the
hybridisation of a captui‘e' and a detection probe to the
target noucleic acid. Thiz may be achieved, for exemple, i
the helper orche hyhridises ko a regiom of the target

mucleic acid between the capturs and detection probes.
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In other embodimenis of the invention, one or morxe of the
probes may be releasably immobilised to the chrowatographic
strip, betwsen the contact end and the capture zore, in such
a way that movement of the sample solution from ths contact
end to the captuze zone by capillary action will cause the
or sach probe to be relsased from the chromakegraphic strip
into the sampile selution. Released probe van then hybridise

to target nmucleic acid in the sample =soluticn.

Por embodiments of the invention in which a nelper probe is
provided which is capable of enhancing hybridisaticn of a
detection proba to the target nmuolele acid, the helper probe
{preferably with thes detsction proke) may be contacted with
the capture zone of the chromatographic strip after the
sanple scelution hag been contacted with the comtact end of
the chromacographic strip to allow capture of Larget nucleic
acid at the capture zone. Thie may be ackieved by applying
a8 zeparate helper probe sclutieon comtaining the heliper probe
(and detection probe) directly to the capture zone, or by
contacting the cantact end of the chromategraphic strip with
the helper probe scluticn after the sample solubion, thereby
causing the helper probe to move by capillary action to the
capture zone. T the detection probe is mot in the helper
probe solution, this will need to be contacted with the

capture zone after the helper probe.

However, in preferred methods of the irvention,
kybridisation of the probes to target nucleic acid (other
than where a capture probe is immobilised at the capture
zone) iz carried out im che sample =oluticrn before the
sample solution is contacted with the ehratatographic skxrip.

Most preferably aybridisation of the probes is carried out

JP 2004-502464 A 2004.1.29
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in a =single stap. Thig simplifies the methods, thexshby

making them considerably quicker and easisr to perform.

Multiple step hybridisation way he carried out by seguential
bybridisaticn of the different probes to the target nucleic
acid in the sample zolutiorn, oY by contacting the dipstick
with Qifferent scluticne ezch Containing a difierent probe.
Usuzlly, the latter method of multiple step hybridisation
will invelve washing the dipstick bietween each vontact with

a different probe scluticn.

Wkilst there may ke circumstances in which multiple stew
hybridisation ig preferred, it will be appreciated that the
gimpler and cuicker format af eone zbep hybridisation will

usuzlly be preferred.

¢ is moet preferred that the sawple golution is of suilakble
campositien to allow the hybridisation reactions to take
place in a single bybridisation step and also to allow non
base pairing interactions to taks placs (for example betwesn
a detection ligard and a detection ligand binding moiety and
betwesn a capture ligand and 2 capture ligané binding
majety)l and transpoert a complex comprising target nucleic
acid znd one or more hybridiged probez and (opticnally)

ligand binding maiekies by capillary action up the dipstick.

Using such a sample selution, it will be appreciated that
the hybridisaticn reactions can then be carried out in &
single step, and  any ligand-ligand binding moiety
interactions can take place, bhefore the sauple 'sclution is
contacted directly wikh the contact end of the dipstick
(without the need to first dilute or alter the sample

soluticn}. Ligand-ligand binding moiety interscticons ocan
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additiornally or alternatively take place on the dipstick if
degired ag the aample scluiion travels ko the vapture zone.
Simple and rapid dipstick detection of targst nucleic acid

is therepy facilitated.

We have Eound Lhat such results are achisved with sample
solutions codpriging a standard hybridization buffer ([such
&g SS5PE buffer or Tris buffer) with salt, detercent and a
blocking protein such as BSA or powdered wilk. The
senaitivity of detection of target nucleic acid using such
aggays has hean found to be about equal t¢ or hetter than
that of cther dipstick assays.

Embcdiments of the invention are now described by way of
example with reference to the acconpanying drawings in

which:

Figure 1 chows a dipstick uwsed to getect target nuclelo acid
in accordance with an embodiment of the invention;

Figure 2 lists the sequences of helper probes which can be
used 1n accordance with the invention;

Figure 3 shows the experimental setup for Example 1;
Figure 4 showa the experimental getup for Example 2;
Figure 5 shows the experimental setup for Example 3;
Figure 6 ahows the experimental selbup for Example ¢;
Figure 7 shows the experimental setup for Example 5;
Figure 8 shows the experimental setup for Exampls 6;
Ficure 9 shows the results of a one-gtep hybridisation

assay.

The following examples illustrate improved sensitivity of
detection of target nucleic acid using wethods of the

inventicon. The examples relate to detection of a DNA

JP 2004-502464 A 2004.1.29
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fragment of the cryptic plasmid of Chlamydiz trachomatis

(0T .

0T is one of the most cowmmon causes of sexually transmitted
digsease. OT infections can cause infertility apd, during
pregnancy, can result in spontanecus aborkion, still birth
or postpartum endometritis, In neonztes, CT infection can
wause blindness and chronto respiratory dissase.
Approximately 10% of infecked men and upto 70% of infected
women do not show sympbems of CT infecticon. (onsequently,
accurate diagnosis of CT infection is Important soc tnat

early treatment of the disease can be initiated.

In the following exanples a dipatick 10 is uzed to try ta
dstect double stranded CT target nucleic zeid 12 in a sample
zolntion 14, The dipstick 10 comprises a strip of
nitrocellnlose 16 having a contact end 18 for contacting the
sample sclution 14 and a capture prebe 20 immobilisged at a
capturs zone 22 of the nitrocellulose atrip 16 remote from
the vontact end 18. Au anti-biotin antibody-dye conjugate 24
it releasaply immobilized at a eonjugates zone 26 of rthe
nitracelluloss strip located between the contact end 18 and
the capture zone 22. The capture probe 20 is capable of
hybridising to a first sequence of one strand (the first

strand} of the target nuclelic acid 12,

A detection probe 28 and 2 helper probe 30 each capable of
hybridiging to dlstinct regions of the first strand of the
double stranded barget nucleic acid 12 are then adéad cto the
zample sclution 14. The detection probe 28 comprizes a
miolaic acid soupled to bictin {using methods well known to
those of skill in the art}. The sample solution 14

containing the detection probe 28 and the helper probs 30 is
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then heated to a temperature sufficlent to separate the
complementary strands of the double stranded varget pucleic
acid 12 from each other at least in the region of the Sirst
strand to which the destection probe 28 and helper probes 30
bind, and then cocled to allow hybridizaticn of Lhe
detection probs 28 and the helper probe 30 to the firat
astrand of the double stranded target nucleic acid. Az the
detection probe and helper probe hybridise to the first
strand, the second strand re-anneals to the first strand,
bu: iz prevented from re-annealing to the region of the
first strand which is bound by the detection probe 28 and

the helper probe 30.

The contact end 18 of the dipstick 10 is then contacted with
the sample sclutien 14. The sample solution 14 and any
target nucleic acid 12 hybridised to the detection probe 28
and the helper probe 20 moves up the dipstick 10 by
capillary action. As the asawple sclubtion 14 passes the
conjugate zone 35, it mobilises the anti-biotln antikody-dye
conjugate 24. Released anti-biotin antibody-dye conjugate 24
can then bind te the biotin coupled to the detection probe

38 hybridiged to the target nucleic acid iz.

Comglex formed  betwesen  the  anti-blotin antibody-dye
conjugate 24, the detaction probe 28, the helper probe 30
and khe target nticleic acid 12 rhen moves up the dipstick 10
to the capture zZome 22 where the target nucleic acid of the
complex can hybridise to the immobilised capture probe 20.
The capture probe 20 is immobilised at the capture zome 22
in such a way that it ecannot be mobilised =y the sample
solution 14 as it mwoves past the capbture zone 22,
Cemaequently, the complex bound to the capture probe remaing

in the capture sone and can be detected by the presence of

JP 2004-502464 A 2004.1.29
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the dye of the anti-biotin antibody-dye conjugate at the

capture zone.

1f there is no €T target nucleic acid in the sawple
goluticon, the detection probe 2& cannot pe captured at the
capture zone 22 and zo no dys ig visible at the capture
zone. If there im CT target macleic acid in the eample
salution, but ipsufficient amountz of the target nucleic
acid can e captured at the capture zone the presence of the
target mucleic acid in the sample selution will not be

detected.

The capture of target mucleje zcid depcribed above is
referred to ae direct prope capture ir the examples below.
In example 5 kelow two fuxther capture formata were ueed -
wniversal probe capture and antibody capture. Upiversal
probe capture relias on capture of the tavget nucleic acid
using a hook probe hybridised bo =2 universal probe
immobilised ko the capture zone of the dibstink. The hook
probe is capable of hybridising to the target nucleic acid.
The method of capture is identiral to direct probe capture
except the capture probe is replaced by the universal and

hook probes.

With antibody capture, an antibody is immobilised at the
capture zone of the dipstick instasad of tpne capture probe.
The capturs probe comprises a probe coupled co a ligand
{such as DNP) which can be bound by the antikedy and is
added to the sample solution with the helper and detection
probes. The capture probe hybridises to targst pucleic acid
when the sample solutian is heated and then caoled in arder
to hybridise the helper and detection probes to the targs:t

nucleic acld.
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The contact end of the dipstick ig contacted with the sample
solution after ipoubation of the capture, helper and
detection probes in the sample seolution. Complex ecomtaining
the targst nucleic acid, capture probe, helper probe and
detection probe (bound by the anti-bictin antibody-dye
conjugate} dis then captured ar the gapture =2one by the
antibody immobilised at the capture zone. Presence of target
miclaic acld in the sample solution is again detected by the
presence of the anti-biotin antibody-dye cornjugate at the
capture zone. Thus, bybridisation of the capture probe to
the target occurs in the sample solution rather than op the

dipstick.

It has been found that the semsibivity of detection of
target nucleic acid can be reduced if the distance between
the region of the target nucleic acid to wihich the capture
proke hybridises and the region to which the detection probe
hybridises is 1less than 26 mnuclectides. Thus, it is
preferred that the distance between thess regions is at
least 26 mucleotides  and preferably at  Iesst 200

nuclectides .

Example 1

Bxperimental sstuo

Capture Iormat: direct prabe capture [cp) Seqg ID No 13
immobllized on dipstick;

Detection format: detection probe (dp) camprising muclele
acid of Seg ID Wo 14, 15, 16, or 17 coupled to biotin at 1007
copies, &nd an anti-bictin antibody-dye coniugate to detesct
the detection probe;

Target DNA: 872 bp DHA at 10% - 10° copies.
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Helpey probes: HP SEQ ID N 17 (24 mer, G+C= 9 nuclectides,

72.2°C, which hybridises to a seguence of the target
swaced 11 nucleotides from the 5°-end of the capture probe
when hybridized to the target mucleic acid) or HP SEQ ID No
1 {24 mer, G+C= 8 pucleotides, Tm= 70.5°C, which hybridises
to ssquence of the target nucleic acid immediately adjacent
the =2'-end of capture prcbe when hybridised ta the target

nuclaic acid) at 10% copileas.

Results

Target copies 1ot 10 E‘v){llﬁ!9 10*
Control (no helper) 2.5 0.0 0.0 0.0
HP SEQ ID Hol! 3.0 1.4 0.0 0.0
HP SER ID Nel 5.0 3.5 2.5 0.0

Cenclusions

A nelper probe improves the sensitivity of target nucleic
acid detection by more than 10-fold.

HP 2EQ ID NO:1, which hybridises to a sequence of the target
nucleie acid imnediately adjacent the 5'-end of the capture
probe when this has hybridised te the rarget nueleic acid,
bas a streonger helper effect than HP SEQ ID NO:1', which
hybridises to a2 sequence of the target nucleic acid which is
spaced 11 mucleotides from the 5" -end of the capture probe
when this has hybridised to the target oucleic acid. HP SEQ
ID NC:1 hae & 2°C higher Tm than HP SEQ ID NO: 1'. However,
the distance between the capture probe and the helper probs

is theught to b2 mere important than the Twm and G+C content.
Example 2

Experimental satuo

JP 2004-502464 A 2004.1.29
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Capture format: direct probe capture {cp) (Seg 1D No 14)
immobilised or dipatick:

Detection format: detectlon probe (dp} comprising mucleic
acid of Seq ID Wo 13 coupled to biotin at 10% copiea, and an
anti-biotin antibody-dye conjugate;

Target DNA: 416 bp DNA at Szl coples.

Helper probes: combinaticoms of helper probe HP SED ID Nol,
HP SEQ IP No 2, BP SEQ ID No 3, Seg IR No 15, Seg ID We 18
and Seg ID Ho 17 at 10 copis=s.

Eesults

Ses Fliqure 4

Conclusions

Helper probes which hybxidise to 2 sequence of the target
wacleic acid imeediately adjacent the sequencs recognised by
the capture probe have the strongest enhancing effect on the
sensitivity of detection of target nuecleic acid in this
example (compare signal 4.5 with 1.5 for centrol lacking
helper probel .

The effect on khe sensitivity of detecticm of target nucleic
acid by helper probes which hybridicse to a segquence of the
targst pucleic acid immediately adjacent the sgequence
vecognised by the captuze probe ig much stronger than the
sffect of helper probes which hybridise to gequences of the
target nocleic acid distant from the sequence recognised by

the capture probe (compare signal 4.5 with signal 2.5).
Bxample 3
Experimental seb up

Capture fozmak: direct probe capture {cp! Seq ID ¥No 14

{immokilised on the dipstick);
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Derection format: detection probe comprising nucleic acid of
Seq ID No 13 (dl}, 15 {43} 16 {44} or 17 {d5)} coupled to
biotin at 10" coples, and an anti-bictin antibody-dys
conjugate;

Target DNA: 872 bp DA at 10" copies.

Helper probes: comhinaticns of helper probes hl = HP SEQ ID
Nol, h2 = EP EEQ ID No 2, h3 = HP CEQ ID No 3, h4 = HP EED

ID No 4, at 102 or 10% copies.

Result
helper at Bi2 copies at T3
probe coplies

added o n2+h2 | A3 b1 | hl+h2+b3 [ hl+h2+h3+n4 | Hl+hzsh
2311

signal | 1.5 | 2.5

[N
w
w
o
0
w
w

3.5

Conclusicns

Helper probes (h2 and h3) which hybridiss to sequences of
the target pucleic acid adjacent each side of the sequence
reocgnised by the capture prope enhance the semsitivity of
detection compared to the sensitivity of detection using
only one of tie helper prohes.

Incressing the concenirakion of helper probe (107 conpared
o 104% coples) did not have any effect on the sensitivity of

detection in thiz example.
Example 4
Experimental setup

Capture Format: direct probe capture (eop) Se¢ ID No 14

{immcbilised on the dipstick);

JP 2004-502464 A 2004.1.29
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Detection formab: detection probe comprising nucleic acid of
Seq ID No 13 {dl}, 15 (d3) 16 {(d4} or 17 {d5) coupled to
pictin at 20** copies, anti-biotin antibody-dye conjugate;
Eelper probeg: combinations of helper probe hl = HP §BQ ID
Nol, B2z = HP S5EQ ID o 2, hl = HP SEQ ID Wo 3, h4 = HP SEQ
ID Ho 4, at 10™ or 10% copies;

Targets: cirecular double sbranded DNA plasmids pCTL1EE (5.1
Khpl  and pCTL131(6.3  EKhpl, plaemid pCTL13Cc  lacking
complementary segquences o the capture and detection probes
to act a5 a negative control, and double stranded linear Dma

(872 bp) at 10" copies to zckt as a positive control.

Result
——

target h2 + h3 hl+h2+h3+nd without hp
ECTLIZ0 a.0 4.0 ©.0
pCTI1z1 1.5 1.5 L]
PCRL1GE 1.5 1.5 o.a

872 bp DHRE 5.0 5.0 3.5
Conclusion

Circular double stranded DMR, longer than 5 Zbp, could be
detected using helper probes which bybridise to sequence of
the target pucleic adjacent the sequence recognised by the
capture probe.

Helper probes which hyvbridise to seguence of Lhe target
nucleic acid distapt from the seguence recognised by the
capture probe but adjacent the sequence recodnised by the
detection probe (helper probes bl and ha) did neot enhance
the senzitivity of nucleic acid detection in this example.
Under the conditions in this example the helper probes
appear primar:ly to enhance hybridisation o the oapture
probe to the double stranded circular target mugleic zcid on

the dipstick.
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The seneitivity of datection of the circular double stranded
INE targets (5.1 ¥bhp or &.3 Kbpl is lower than the
gengitivity of detecticn of the linear douhle stranded 872
bp DHE. Ae the eize of the target nucleic acid increases,
the efflciency of bybridlsation of the detection and capture
probes to the barget nucleic acid is expected to reduce. The
ancaegsibility of the detection probe tg the anti-bictin
antibody-dye conjugate iz also thought to be reduced as the
target size increases. Debection of double stranded target
nuplele acid iz thought to be legs efficient than dekection
of =ingle stranded target nucleic acid because the
efficiency of hybridisation of the detection probe and the
capture prope t£o the targst muclsic acid deoreases. The
accessibility of the detectionr probe ko the anti-biotin
antibody-dye conjugate is also thouvght to be reduced for
double stranded corpared to gingle stranded target nucleic

acid.

Bitample 5

Experimental sgcop

Capture segquence: SEQ ID No 15

Capture formats:

i) direct probe capture - probe Seg ID No 15 Zmmobilised on
the dipstick;

ii) universzl probe capbure - 20 nuclactide universal probe
immobilised on the dipstick hybridised to a hook probe with
sequence complimentary to the sequence of the wniversal
prube and to the target DNA sequence (8EQ ID No 13);

iii) antibody capkture - anti-DNP aatihedy immobilised oo the
gipetick, capturs probe comprising mucleic acid of 8RO ID Ho
15 coupled to DNP and hybridised to the target nuclelc acid

in the sample soluticm;

JP 2004-502464 A 2004.1.29
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Cetection format: detection probe comprising nucleic acid of
Seg IR No 13, 14, 16 or 17 coupled to biotin at 10Y copies,
anti-biotin antibody-dye conjugate;

Helper propes: HP SEQ ID No 3 and HP 8580 ID No 4, at 10
copies;

Target: 872 bp DNA at 10" to 1GE qoptes.

Bosults
Ses figure 7,

Conclusion

The helper probes improved the genaitivity of detectien of
target nueleic acid using direct probe capbture (see (1)
above! and universal probe capture (see (ii) above).

Thesa results support the conclusicons of examples 3, 3 and
4 that helper probes enhance hybridisation between nuclels

acids on the dipskick.

Exampla 6

Experinental Setup

Capture format: Direct probe capture (cpl (SEQ ID Mo 10}
immobilieed on the dipatick;

Detection format: detection probe (dp) comprising nucleias
acid of 8eg ID Wo 13 coupled to bictin at 10** copies, anti-
hiotin antibody-dye conjugate;

Eelpes probes: HP SEQ ID Ne % and HP SEQ ID FWo ¢ which
hybridise to & geguence of the target nucledlc acid adjacent
the sequence recognised by SEQ ID No 1¢; KF SEQ ID No 1 and
HP SEQ ID Mo 2 which hybridise to sequence of the target
mucleic acid a2diacent the gequepce recognlsed by SEQ ID
Ho 13 at 10% copies;

Taxrget: 872 by DNA at 5x10' copies.

JP 2004-502464 A 2004.1.29
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Results

S=e Figure 8.

Conclusion

When the capbture probe and detection probe hybridize to
eeguences of the target nucleic acid which are wore than
200nt apart, the sensitivity of detection of target nucieic
acid was Iimproved with helper propes that hybridise £o
secquence of the target mucleic acid adjacent =ach side of

the sequence recognised by the detection probe.

Bxeample 7
Bffect o 1o 1 tectiog

Experimental Setup

Capture sequence: SEQ ID ¥Wo 18

Capture formats:

Direct proke capbture: probe comprising nucleic acid of
Seq ID Ho 15 coupled to BSA immobilised te the dipetick
membrans ;

Entibody capture: Anti-DHP  antibody {o-DNP  capture)
immobilised to  the dipstick membrane; capture probs
comprising nucleic acid of SEQ ID NHo 15 coupled to DNP,
Detection format: detection probe comprising nucleic acid of
Seqg ID No 18 oxr 13 sach wvoupled bo geveral biotin detection
ligands, and an apti-biotin antibody - dys conjusate. 109
coples of the detection probes;

Helper probes: HF SER ID Wo 3 and ZP SEQ ID Mo 4, ak 10%
copies. The helper probes sres capable of hybridising
adjacent the region of the target nucleis acid recognised by
the capture probe;

Target: CT Elementary Bodiss's at 2.2 107 coples/teat.
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Results
Capture: Direct Probe Al Captura
Capturs
Helpers Yea No Yes N
Signal 4.0 2.5 1.5 o.5

15

Conclusicns from example 7

Detection of the crypiic plaswid of €T cells using direct
probe capture or antibody captvre was improved hy the use of
helper prches.

Use of helper probes in accordance with the invention
appears to ephance hybridisation occurring on the dipstick

membrane or in sclution.

in examples I to 7 akeve, the helper probes hybridise to the
sare strand of the doubls stranded target npucleic acid as
the capture and detection probes. No ephancement of the
sensitivity of detection of target nucleic acid was ohserved
in similar experiments in which the helper probes hybridised
to the opposite strand of the double stranded target nucleic
acid to the strand recognised by the capture and detection

prches .

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(66)

WO 004668 PUTIGRILA0LY

1y

15

20

30

_ 38 -

Example B

Onme-step Mucleic Acid Dipstick Asgav Detechtion of Chlamydia

trachomatis

Experimental Get-up:

Reagents:

Capture formal: oligenucleotide probe capture immebilised on
dipsgiick membrane via BSA carrier;

Detection format: wultiple bictin labelled detector probe;
anti-piotin antibody - colloidal gold conjugate;

Samvle preparation: Chlamydia trachomatis (Ctl =lementary
bodies (EB} oelles were prepared in ceoncentrations from 10f
copleg/ul to 10* coples/ul in PBES buffer and healked at 100°C

for 20 minutes;

Hvbridisation/dipstick running buffer: 2tandard

hybrigisation buffer comprising salt, detergent and a
blocking protein such as BSAR or powdered milk.

Method:

The detection probe, halper probe and 5210° - 5x10* copies of
EBE diluted in hybridisation buffer made up to 80 u)l and
heated at 100°C for 7 wminutes. The mixure was then
centrifuged hriefly to ¢ollect all the liguid and mixed wikh
26 ) anti-bietin Ab collcidal gold. The whole 100u1
mixture wers wicked up om dipstick and let to develop a

siemal.

Eegults apd Digcussion

The results presected in the Table bsleow and Figure 9 (see
the attached power point document) skow tnat about 104 copies
of Ct EB could be detected with one step nucleic zcld
dipetick assay In less than an hour including the sample

preparation atep.
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Although the sc presented dipstick detection assay has a
sensitivity of detsction about equal to other sendwich
hybridisation assays it has the major advantages of speed

and simplicity.

A gandwich hybridisaiton assay for detection of Ct disclozed
in PCT WO 93/1322 for example, ig a vomplex multi-cemponent
miexotitre plate format assay, which could not be
accomplished for less than 5 hours. This assay is 3 multi-
step aseay. which requires a gradual additien of its
components in a defined order with incubations and washing

steps after the addition of svery new component.

The mucleic agid dipstick assay subject of this inventieon
could he done in one step with 10 need of different steps
for additicn of components and washings. This sandwich
hybridisation assay does not require more than one solution
conditions in order to render them advantagecus for
hybridisation and other affinity pair formaticms. The same
solution condicions could serve a free migration of the

components throwgh the dipetick membrane as well.

JP 2004-502464 A 2004.1.29
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Methods of the invemtion have been found to significantly
enhance the sensitivity of detection of target nucleic acids
by dipsticks. In partioular, detection of double stranded
nucleic acid and circular double stranded targst nucleic
5 acid is greatly imprmre&.

Figure legends

Figure 7
.'—_ 227bp DNA
UL-BSA
.
t_’Seq Nol S—BS;, Helper Probe 1
Seq Nol5-DNP \——

Al
5 3
1
g

| A} Ab Capture B) Dirsot Probe | C) Universal Probe
. Capture Capture
eignal 50 -
| 35 2.0 30
Sensitiviiy
E9 SxE9 E9
D) Ab Capture — E) Dirgit Proke F) Upiversal Probe
with helper probes | Caprure — with, Capture — with
helper probes hefper prabes
| Signal 5389
3.5 4.0 3.0
| Sensitivaty
E% 5xE8 5xE8 (very faint)
Figure 9

COne-step nucieie acid dipstick assay detection of Chlamydin frochomaris
The numbers indicate the rumber of elesmentary bodies of Chlamydia rachomatis
*NC: Megative control .

Figure 10
Table: Gpe-step nucleic acid dipstick asssy detection of Chigmydia frackomatis

SUBSTITUTE SHEET (RULE 26)
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claims

i. A method for testing for the presence of target nucleic
acid in a satple solution which comprises:

a) providing a chromatographic strip having: a contact end
for contacting the sample soluticn; and a capture probe
tmmobilised ab a capture zone of the chromatographic strip
remobe from the contact end, the capture probe being capable
of hvbridising to a first sequence of the target nucleic
=cid;

b} incubating the asample solution with:

a dstection probe capzkle of attaching to the target nuclele
zcid under conditioms for attachment of the detection probe
te karget nucleic acid, thereby allowing dirsct or indirect
detection of target mnucleic acid utilising the dstectien
prohe; and

a first helper probe capable of hybridising to a second
sequence of the target nucleic acid and thereby enhancing
hybridisation cof the capture probe to target nucleic acid,
the sample sclution and the firat helper probe being
incubated under conditions for hybridisation of the firat
helper probe to the second sequence;

(] contacting the contact end of the chromatographic strip
with the zample scolution so that a complex formed between
the detection probe, the first helper probe and tarcek
micletc acid can move by capiliary action to the capture
zone and bind to the capture zene by bybridisation of the
capture probe ko the targst nucleie acid of the complex; and
) checking for the presence of detection probe at the

capture zone.

a. 2 method for testing for the presence of target nucleic

acid in o sawple scolution which comprises:

JP 2004-502464 A 2004.1.29
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a) providing a chromatographie strip kaving: a contact end
for contacting the sample salution; and a capture molsty
immobilised at & capture zone of the chromatographic strip
remobe from the contact eng;

b} incubating the sampls solution with:

= detection probe capable of attaching to the target pucleic
acid under conditions for attachment of the detection probe
to target mmeleie acid, thereby allowing direct ox indirect
detackion of target pucleic acid whilising the detection
pxobe;

& capture probe capable of hybridising te a first sequence
of the target nueleic acid wnder conditions for
hybridisation of the capture probe ko the Eirst sequence,
the capture probe being capable of being bound by the
capture moiety when the capture probe has hybridised to the
firgk sequence; and

a first helper probe capable of hybridising to & second
sequence of the target nucleic acid and thereby enhancing
hybridisation of the capture probe to target nucleic acig,
the semple =olution and the first helper probe being
incubated under ccnditione for hybridisation of the first
Lelper probe to the second sequence;

o} contacting the contact end of rhe chromatographic strip
with the sawple sclution so that a complex formed between
the detection probe, the capture probe, the first helper
probe and target mucleic acid can move by capillary actlon
to the capture zonz and bind to the capture zons by binding
of the captoure moiety to the capture probe of the complex;
and

di checking for the presence of detection probe at the

capture zone.
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3. % method aceordipg o claim 1 or 2 in which the second
secuente  is spaced upto 10 muclectides from the first

sequence.

4. A method according to claim 3 in which the second

sequence ia lwmediately adjacent the first sequence.

5. A method according teo any preveding claim in which the
sample solution is incubated with a second helper probe
capable of hybridisging to a third sequence of the target
nucleie acid and thereby enhancing hybridigation of the
capture probe to tavget nwcleic acid, the sample solution
and the second helper probe being inocubated wnder conditions
far hybridisaticn of the second helper prcbe to the thizd

seguence .

£ A method according to claim § in which the second and

third seguences flank the first sequence.

7. A method according te <laim 6 in which the third
gequence is spaced upto 10 nmueleotides frem ths first

sequence.

5. A wmethod according to claim 7 im which the third

sequence is immediately adjacent the first sequence.

$. A method according te any preceding claim in whick the
detection probe comprises a hook detection probe capable of
hybridising to the targst nuclelc acid and a universal
detectlon probe capable of bybridising to the hook detection

probe.

JP 2004-502464 A 2004.1.29
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10. A methed sccording to any preceding claim in which the
getection probe iw capable of hybridising to a fourth
sequence of the target mucleic acid to azttach the detection

probe to the target nucleic acld.

11. A method zccording te claim 10 in which the =ample
golotion i incobaked with & third helper probe capable of
hybridising to a fifth sequence of the target musleic acid
thereby enitancing hybridisation of the detecticn probe to
the fourth sequence, the third helper probe and the 'aarrple
scliution being incubated under conditions for hybridisation

of the third nelper probe to the fifth sequence.

12. A method fer testing for the presence of target nucleic
acid in a sanmple solution which compriges:

a} providing & chromatographic strip having: a contact end
for contacting the sample solution; and a capture probe
imuobilised at a capture zone of the chromatographic atiip
remobe from ths contact end, the vapture probe being capable
of hybridising to the target nucleic acid;

) contacting the sample golution with a helper probe
capable of hybridising to the target nucleic apid and
thereby enhancing hybridisation of the capture probe to the
target nucieic aecid, the sample aolution being contacted
with the helper probe under conditions for hybridization of
the helper proke to the target nucleic acid:

o) cohtacting the contact end of the chromategraphic strip
with the eample sclution to cause gample solution to move by
capillary acotion teo the capture cone so that a complex
formed between the helper probe and target aucleic acid can
be captured at the capture zone by hybridigation of the

captire probe to the target nucleic acid of the complex; and

JP 2004-502464 A 2004.1.29
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d) checking for the presence of target nucleic acid at the

capture zane.

13. A methed for testing for the presence of target nueleic
acid in a sample solution which comprises:

al providing a chromatographic etrip having: a conkact end
for contacking the sample solution; and a capture moiecy
immcbilised at a capeure zoma of the chromatograpnic strip
remokte from the contact end;

b) contacting the sample sclution with:

a capture preobe cepable of hybridising to the target nuclaic
acid under conditions for hybridisation of the capture probe
to the target mucleic acid, the capture probe being capable
of beire bound by the capture moiety when the capture probe
has hybridised to the farget nucleic acid; and

a helper probe capable of hybridiaing to the target cucleic
acid and thereby enhancing hybridisation of the capture
prokbe te the target mucleic acid, the sample solution and
the helper probe being contacted under conditions for
hybridisation of the helper prebe to the rarger nncleic
a0id;

-3} contacting the contact end of the chrowatographic strip
with the zample soluticn te cause sample soluticn to move by
capillary action to the capture zone oo that a complex
formed between the capture probe, the helper probe and
target nucieic acid car be captured at the capture zone by
binding of the capture moiety to the capture proke of the
conplex; and

ay checking for the presence of target nucleic acid at the

capture zone.
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14. A method according te any preceding c¢laim in which the
capture probe compriaes a univereal capture probe hybridised

to a hook capture.

15. A method for testing for the presence of target nuoleic
acig in a sample solution which compriges:

a)l providing 3 chromategraphi¢ sbrip having: a contact end
for contacting the sample solution; and a capture probe
immobilised at a capture zone of the chromatographic atrip
remote from the contact end, the capture probe heing capable
of bybridising to & first sequence of the target nucleie
acad;

b} incubating the sample solukicon with:

a detection probe capable ©f hybridising to a second
gequence of the target nucleic acid under conditicne for
hybridisation of the detection probe to taxget nucleic acid,
thereby allowing direct cr indirect detection of tarvget
nuclelc acid utilising the detection probe; and

a first helper probe capable aof hybridising to a third
sequence of the Larget nucleic acid and thereby enhancing
hybridisation of the detecticn probe to the second sequence,
the sample solution and the first helper probe being
incubated under conditiens for hybridigation of the first
helper probe to the third seguence;

o) contacting tha contact end of the chromatographic sirip
with the sample solution so that a complex formed between
the detection probe, the first healper probe and targst
nucleic acid can move by capillary acticn to the capture
zone and bind to the capture zone by hybridisation of the
capture probe to the targek nucleic acid of the complex; and
a3 checking for the presence of detection probe at the

captire zone.
t
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18. A method for testing for the presence of target nucleic
acid in a sample solution which comprises:

al providing a chromatographic strip having: a cortact end
for contacting the sample scolution; and a capture moisty
immchilised st 2 capturs zome of the chromatographic strip
remocke from the copntact end;

b} incubating the gample solutien with:

& capture probe capable of hybridizing to a first sequence
of the target mueleic acid under conditions for
kybridisation of the capture probe to the first ssquence,
the capture probe being capable of being bound by the
capture moiety when the capture probe bas hybridised to the
first sequance;

a datection probe capabie of hybridising te a second
sequenas of the target nucleic acld under cenditions for
hybridisation of the detection probe to the second =equence,
thereby allowing direct or Indirect detection of target
nucleic acid ubilising the detection probe; and

a first helper probe capable of hybridising to a third
saquence of Tthe target nucleic acid and thereby enhancing
hybridisation of the detection probe to target nucleic acid,
the sampie scolution and the Ifirst helper probe being
incukated under conditions for hybridieation of the first
helper probe to the third seguence;

c) contacting the contact end of the Shromatographic strip
with the sample sclution so that a complex formed between
the detectlon probe, the capture probe, the firzt helper
prohe and targer nucleic acid can move by capillary action
to the capture zone and bind bto the capture zone by binding
of the capture moiety to the capture pxobe of the couplex;
and

a) checking for the presence of detection probe at the

capture zone.
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17. & method according to claim 15 or 16 in wkich the third

sequence 1z spaced upto .10 nucleotides from the second

sequenge.

15. A method according to ¢laim 17 in which the third

gequence is immediately adjacent the second szquence.

1. A method according to any of claims 15 te 18 in which
the sample sclution is incubated with a second helpsr probe
capable of hybridising to a fourth sequence of the target
nocleic acid and thereby enhancing hybridisation of the
detection probs to target nucleie acid, the gample soluticno
and the second heiper probe heing incubated under conditions
for hybridisation of the second helper probe to the fourth

Fedquence.

20. A method according to claim 18 in which the third and

fourth sequences flank the gecond sequence.

2i. A method according o ¢laiw 20 in which the fourth
sequence is aspaced uptc 10 nuclestides from the second

BEqUence

22. A method according to claim 21 in which the fourth

g2guence 1l immediately adjacent the second secuence.

2%. A method according to anmy of claims 15 to 22 in which
the capture probe compriges a wniversal capture probe

hybridised to = hook capture prabe.

24. A moethod according teo any preceding claim in which
hybridisation of the probes to target mucleic acid in the

ganmple soluticn is carried ocut in a fingle step.

JP 2004-502464 A 2004.1.29
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25. A wethod for testing for the presence of target nucleie
acid in a sample seclutiop which comprises:

al providing a chromatagraphic strip having: a coctact end

¥ contacting the sample sclution; a capture probhe

immolbilisaed at a capture zone of the chromatographic strip
remote from the contact end. the capture probe being capable
of hybridising to the target mucleic acid; and 2 helper
probe releasably iwnchilised to the chromatographic strip
between the contact end and the capture zone. the helper
probe heing capabie of hybridising to the target nucleic
acid and thersby enhancing hybridisation of the capture
probe to the target mucleic acid;

b} centacting the contact end of the chromategraphic strip
with the sample scluticn to cause sample solution Lo move by
capillary action to the ocapture =zone, thereby releasing
helper prohe from the chromatographic strip and allowing
released helper probe to hybridise to target nycleie acid in
the szample solution as if travels to the capture zone, so
that =z complex comprieing target nucleic acid andé helper
probe can be captured at tha capturs zone hy hybridisation
of the capture probe to the tazget nucleic acid of the
complex; and

o} checking for the preasnce of target nucleic acld at the

capture zome.

26. A method foar testing for the presence of target pucleiq
acid in a sample solution which comprises:

al providing a chromatographic strip having: & contact end
for contacting the sample solution; a cepture moiety
immobilised at a capture mone of the chrowatographic strip
remote from the coptact engd; and a capture probe releasably
immobiligsed o the chromatographic styip between the contact

end and rhe capture zons, the cabhure probe heing capable of

JP 2004-502464 A 2004.1.29
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hybridising to the target mmclsic acid and capable of being
bound hy the capture moiety when the capture probe has
nybridised to the target nucleic acid;

<N incubating the eawple solution wikth:

a helper probe capabie of hvbridising to the target nucleic
acid and thersby enhancing hybridisation of the capture
probe  teo target nucleic acad, wunder econditions  for
bybridisation of the helper probe to the target nuclelc
acid; and

= contacting the contact end of the chromatographic strip
with the sample solution to cause sample golution o move by
capillary action ko the capture zone, thereby releasing
capture probe from the chromategraphic strip so  that
releaged capture probe can hybridise to target nucleic acid
in the sample solution as it travels to the capture zone,
and 8o that a complex cowprising target =nueleic acid,
capture probe and helper probe can be captured at the
capture zone by binding of the capture molety to the capture
probe of the complex; and

) checking for the presence of target nuclsic acid at the

captures zone.

27. A method for testing for khe presence of rarget nualeio
acid in a gapple selubion which comprises:

a) providing a chromatographic strip having: a contact end
for contactinc the sample soluticn; a capture moiety
immobilised at a capture zone of the chromatographic strip
remote from the cantact end; a capture probe releasably
immcbilieed te the chromatographic strip between the contact
end and the capture sone, the capture probe being capable of
hybridising to the target nucleic acid and capable of heing
bound Dby the capture mojety when the capbure probe has

hybridised to the target mucleic zecid; and a helver arobe

JP 2004-502464 A 2004.1.29
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relzagzably immcbilised to the chromateographic strip between
the contact end and the capture zone, the helper probe being
capable of hybridising re the target nucleic acid and
thexreby enhancing hybridisation of the capture probe to
target nucleic acid; and

<3 contacting the contact end of the chromatographic strip
with the sample sclution to cause sample golution ko move by
capillary action to the capture =ome, thereby releasing
capture prohe and helper probe from the chromatographic
strip =0 that releaeed capture probe and helper probe can
hybridise to target nucleie acid in the sample solukion as
it travels to the capture zone, and so that a complex
conpriging rargat nucleic acid, capture probe and helper
probe can be captured at the capture zone by binding of the
capbure modlety to Lhe papture prooe of the complex; and

d} checking for the presence of target mucleic acid at the

capture zone.

28. A methed for testing for the presence of target nucleic
acid in a sample solution which comprises:

al providing s chromatographic strip having: a contact end
for contacting the sample soluktion; a capture pzohe
immobilised at a capture zome of the chromatographic strip
remote from the contact end, the capture probe being capable
of hybridising to the target nucleic acid; and a detection
prabe releasably immoebilised to the chromatographic strip
betwesn the contact end and the capture zone, the detection
probe being capable of hybridising te the target mucleic
acid and thereby allowing dirvect or indirect detection of
target nucleic acié utilising the detection probe;

B) incukabting the sample golution with:

a helper probs capable of hybridising to the target mucleic

acid ané thereby enhancing hybridisation of the detectiaomn

JP 2004-502464 A 2004.1.29
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probe to the target nucleic acid, the zample solution and
the helper oDrobe heing inoubated under conditions for
hybridisation of the helper probe tec tke target nucleic
acid;

c) cenkacting the contact and of the chromatographic strip
with the samole solution to cause eample soluticn to move by
capillary action to the capture zone, thereby relsasing
detection probe from the chromatogrephic strip sc that
releassd detsction probs can hybridise to target nucleie
acid in the sample solution as it Lravels to the capturs
zone, and so that a complex comprising target nucleic acid,
hzlper probe, and detection probe can ke captured at the
capture zone by hybridisation of the capture probe to the
target nucleic aclid of the complex; and

d) ckecking for the pressnoce of detection probe at the

capture zone.

2%, A nethod for testing for the presence of terget nuclelc
acid in a samples solution which comprises:

al  providing a ¢hromatographic strip having: & contact end
for contacting the sample solution; & capture probe
immobilised at a capture zons of the chrematographic strip
remote from the cantact end, the capture probe being capable
of hybridiaing to the karget nucleic acid; a detection probe
releagably immobilised to the chromatographic gtrip between
the coptact end and the capture zone, the detecLion probe
being capable of hybridising to the target nucleic acid and
thereby allowing direot or indirect detection of tazget
nucleic acid ukilising the detection probe; and a aslpsr
probe releasably immobilised to the chromategraphic strip
batween the contact end and the cavture zone, the helper

probe being capable of hybridising to the target nueleic

JP 2004-502464 A 2004.1.29
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acid and thereby enhancing hybridisation of the detection
probe to the target nueleic acid; and

bl contacting the contact end of the chromategraphic strip
with the sample solution to cause sample solution to move by
capillary action to the capturs zone, thersby relsasing
helper probe and detectior probe from the chromatographic
strip 2o that released helper probe and detecticn probe can
hybridiee to target nucleic acdid in the sample selution as
it travels ko the capbture zone, and so that a complex
comprising target nucleic acid, helper probe, and detecticn
probe can be captured at the capturs zome by hybridisation
of the capture probe to the target nucleic acid of the
camplex; and

a) checking for the presence of detection probe at the

capture zone.

30. A method for testing for the presence of target mucleic
acid in a sample golution which comprises:

al providing a chromatographic strip having: a contact end
for contacting the sample golution; a capture moiety
immobilised at a capture zone of the chromatographic strip
remote from the contact end; and a capture probe releasably
ivmobilised to the chromategraphic strip between She contach
end and the capture zone, the capture prope being capable of
hybridiging te the target nucleic acid and being capakle of
being bound by the capture moiety when the capture probe has
hybridised to the target nucleic acid;

) incubating the sample solution with:

& detection probe capable of hybridising to the target
mucleic acid thereby allowing direct or indirect detection
of target nucleic acid utilizing the detection probe, the

detection probe being incubated with the sample sclubion

JP 2004-502464 A 2004.1.29
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under conditions for hybridisation of the detection probe to
the tapget nucleic acid; anpd

a helper probe capeble of hybridising to the target nucieic
acid and thereby enhancing hybridisation of the detection
probe toe the target nucleic acid, the sample solution and
the helper probe being incubated under conditions for
hybridisation of the helper probe to the target nucleic
acid;

a) contacting the contact end of the chromatographic strip
with the sample solution to cause sample solution to move by
capillary action to the capture zone thereby releasing
capture probe from the chromategraphic otrip s that
released capture probe can hybridise to target nucleic acid
in the sample sclution as it trawvels to the capture zane,
and 8o that =z complex cowprieing target wnucleic acid,
capturs probe, helper prohe, and detection probe can be
captured abt the capture zone by binding of the capture
moiety to the capture prohe of the complex; and

4} checking for the presence of detection probe at the

capture zone.

31. A method for testing for the pressnce of targek mucleic
acid in a sample golution which compriees:

a) providing a chromatographic strip having: = contact end
for contacting the sample &olution; a capture woiesky
immobilised at a capture Zome of the chromatcgraphic strip
remote from the contactk end; and & detectiom probe
releasably immebilised to the chromatographic strip between
the contact end end the capture zone, the detection probe
being <apakle of hybridising to the target nuwtleic acid
thersby allowing direct or indirect detection of rarget
nucleic acid utilising the detection probe;

by incubating the sample sclution with:

JP 2004-502464 A 2004.1.29
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a vapture probe capable of hybridising fe the target nucleic
acid and capable of being bound by the capture moiety when
the capture probe haa hybridised to the target nucleie agid,
under conditions for hybridisation of the capbuve probe to
the target nucieic acid: and

a helper probe capsble of hybridising to the target nucleis
acid and thereby enhancing hybridisation of the detection
robe to the tazeet nucleic acid, upder conditions for
hybridisation of the helper probe to the target nucleic
acid;

=] contacting the contact end of the chromatographic strip
with the sample sclution to cause sample sclution to move by
capillary action te the capture =zones, thereby releasing
deteckion probe from the chromabographic strip eo that
released detaction probe can hybridise to target nucleic
acid in the sample soiuticn as it travels to the capturs
zong, and S0 that 2 complex comprising tavget mucleic acid,
capture probe, helper probe, and detection probe can be
captured at the capture zone by binding of the capture
molety to the capture probe of the complex; and

d) checking for the pressnce of detection probe at the

capbure zone.

32. A method for testing for the presence of target nuclelc
acid in a sauple sclution which comprises:

al providing a chromatographic strip having: a contact end
for contacting the sample scluticn; a capture moiety
mmobilised at a capture zone of the chromatographic ztrip
remote from the contact end; a deteckion probe releasably
immobilised to the chromatographic strip between the contact
end and the capture zone, the detsction probe belng capable
of hybridising to the target nucleic acid thereby allowing

direct or indirect detecticn of target npucleic acid

JP 2004-502464 A 2004.1.29
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utiliging the detection probe; and a helper probe releasably
immobilised to the chromatographic strip, the helper probe
being capeble of hybridising to the target omeleie acid and
thereby ennancing hybridigation of the detection prohe to
the target nuciaic acid;

b} tncubating the sample solution with:

a capture probe capahle of hybridieing to the target nuecleic
acid and ecapable of being bound by the capture moiety when
the capture probes kas hybridised to the target nueleic acid,
the capture probe being incubated with the zampls soluticn
under conditions for hybridisation of the caprure probe to
the target nucielc acid; and

@ helper probe capable of hyvbridising te the target nucleic
acid and thereby enhencing hybridisation of the detecticn
probe to bhe target nucleic acid, the helper probe being
incubated with the sample sclution under conditions for
hybridisation of the helper probe to the targst nucleic
acid;

«} cvontacting the contact end of the chromatographic strip

with the sample solotion to cause sample solution to move by &

capillary action to the capture zone, thereby releasing
detection probs and helper probe from the chromatographic
strip so that released detection probe and helper probe can
nybridise ta target muclei¢ acid in the sample golution as
it travels to the capture zone, and so that a compl ex
<omprising target micleic acid, capture probe, helper probe,
and detection probe can be capturad at the capture zome by
binding of the capbure moisety to the capture prohe of the
complex; and

d] checking for the presence of detection probe at the

capkure zone.
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33. A wmethod for tesbing for the presence of target nucleic
acié in a sample solution which comprises:

al providing a chromatographic strip having: = conkact end
for contacting the sample geolution; a capture moiety
immobilised at a capture zone of the chrowatographic strip
remote from the conmbzet end; a detection probe relsasably
immokilised te the chromatographic strip between the contact
end and the capture zone, the detection probhe being capable
of hybridising te the target nucleic acid thereby allowing
direct or indirect detection of target npucleic acid
utilising the detection probe; and a’ capture probe
relezsably immobilised to the chromatographic strip between
the contact end and the capture zone, the capture probe
being capable of hybridising to the target nuecleie acid and
capable of being bound by the capture molety when the
capture probe has hybridised to ths target nuceleic acid;

b incubating the sample selution with a helper prabe
capable ©of hybridising ke the target pucleic acid and
thereby ennancing hybridisation of the detection probe to
target nucleic acid, the helper probe beiny incubated with
the sample zelution under conditions for hybridisation of
the helper probe to the target nucleic acid;

[o}] contacting the comtact end of the chromatographic strip
with the aample solution te cause sample sclutiom to move by
capillary action to the capture zene, thereby releasing
detection probe and capture probe from the chromatographic
etrip so that released detection probe and releassd captuze
probe can hybridise to target mucleic acid in the sample
golution as it travels to the capture zone, and so that a
coifpley  comprising targeb wuclele acdd, capture probe,
helper probes, =nd detection probe can be captured at the
capture zone by binéing of the capture moisty to the capturs

probe of the complex; and

JP 2004-502464 A 2004.1.29
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dj checking for the presence of detection probe at the

capture zome.

34. B method for testi

g for the prezence of target mucleic
zcid in a sample solution which comprises:

2) providing a chromstographic strip having: a contact end
for contacting the sample selubion; & capture moiety
immcbilised at a capture zone of the chromatographic strip
remote from the contact end; a detection probe releasably
immobilised to the chromatographic strip between the contact
ersl and the capture zone, the detection probe being capable
of hybridieing to the target nucleic acid thershby allowing
direct or indirect detection of target nucleic acid
utilising the detection probe; a helper probe releasably
immobilised te the chromateographic strip hetween the contact
end angd the capture zope, the helper probe belng capable of
hybridising to the target nucleic acid and thereby enhancing
tybridisation of the detection probe to the target nuclelc
acid;

and a capture probe releasably immobliised to the
chromztographic strip between khe contack end and the
capture zone, the capture prebe being capable of hybridising
to the target nugleic acid and capable of being bound by the
capture moiety when the capture probe has hybridised to the
target nuoleic aoidy

b) contacting the contact end of the chromatographic strip
with the sanmple solution to cause sampls sclution to move by
capiliary action to the capture zone, thershy releasing
detectieon prohe, helper probe and capture probe from the
chromatographic strip sc that released detection probe,
helpsr probe and capture probe can hvbridise to target
nucleic acid in the sampls sclution as it travels to the

capture =zon2, and so that a complex comprising target

JP 2004-502464 A 2004.1.29
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nuctelc acid, capture probe, helper probe, and detection
probe can be gaptured at the capture zone by binding of the
capture moisty to the capture probe of the complex; and
¢} checking for the pregence of detection prabe at the

capture zone,

35. A kit For testing for the presence of a target nucleic
acid in a sample solution suspected of containing target
nucleic acid which comprises:

i) a dipstick comprising:

a chromatographic strip having a contact end for contacting
the sample solution; and

a capture probe Ilmmobilised at a capture zone of the
chromatographic strip remote fFfrom the contact end, the
capture prebe being capable of aybridising te a first
gegquence of the target nueclelc acid; 7

ii} a helper prche capable of hybridizing te a second

gequance of the target nuoleic acid and thersby enhzncing

hybridisation of the capture probe to Ehe target nucleie -

acid; and opticonaliy
iii) a detection probe wcapable of attaching te the
target ruclele acid to allow direct or indirect detection of

cthe target nucleic acid,

36. A kit aceordipg to claim 35 in which the helper prabe
is releasshly immobilised to the chromatographic strip

between the contact end and the caprurs zone.

37. A kit for testing for the pregfence of a target nugleic
acid in a sample gclution suspected of containing target
nueleic acid which comprisea:

i) a dipetick compriging:

JP 2004-502464 A 2004.1.29
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a chromatographic styip having a contact end for contacting
the sample solutiom; and a capture probe immobilised at 2
capture zone of the chromategraphic strip reimote from the
contact end, the capture probe being capable of hybridising
to a first sequence of the taxget nueleic acid;

11} a detection prope capable of hybridising te a second
sequenica ©of the target nucleic acid to alleow direct or
indirect detection of the target nucleic acid; and

i1idy a helper probe capable of hybridising to a third
sequence of the target nucleic acié and thereby enhancing

hybridisation of the detection probe to the second sequence.

38. A kit acoording toe claim 37 in which the detecticn
probe ig releasahly immobiliced to the chrematographic strip

between the contact end and the capture zone.

39. A kit accocding to claim 37 in which the detecticn
probe and the helper urobe are releasably immobilised to the
chromatographic strip between the contact end and the

vapture zone.

40. A kit feor testing for the presence of a target nucleic
acid in a sample solution suspsoted of c¢ontaining target
mucleic acid which comprises:

i) a dipstick comprising:

2 chromatogravhic strip having a ccntact end for contacting
the sample solution; and a capture molety immobilised at &
capiure zone of the chromatographic strip remote from the
contact end:

ii) & capture probs ecapable of hybridising to = first
sequence of the target mucleic acid and which can be bound
by the capture meiety when the capture probe has hybridized

to the first sequence;

JP 2004-502464 A 2004.1.29
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1ii) a helper probe capable of hybridising to = second
sequence of the target nucleie zeid and thereby embancing
hybridigation of the capture probe te the first gequence;
and optionally

iity a detection probe capable of attaching to the
target nucleic acid to allow direct or indirect detection of

the target pucleic acid.

41. A kit according to claim 40 in wbich the capture prohe
ig weleasably immobilised to the chromatographic strip

between the contact end and the capture zome.

42. A kit according to ¢lailm a0 in which the capture probe
and the helper probe are releazably immobilised to the

chromatcaraphic strip between the contact end and the

capture zone.

43. A kit for testing for the pressnce of a target nucleic
acid in a gample solutien avapected of containing target
micleic acid which comprises:

i} a dipstick comprising:

a chromatcgraphic strip having a contact end for comtacting
the sample sclution; and a capture moiery immobilisad at a
capture zone of the chrowabographic strip remote from the
contact end;

ii) a e¢apture probe capable of hybridising to a first
seguence of the target mucleie acid and which can be hound
by the capture moliety when the capture probe has hybridized
to the firast sequence;

iii} a detection probe capable of hybridising bo a
second seguence of the target nucleic a2pid te allow direct

or indivect detectiom of the target nucleic acid; and

JP 2004-502464 A 2004.1.29
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iv} a helper probe capable of hybridising to a third
sequence of the target rucleic acid and thereby enhancing

hmybridisation of the detection probe to the second sequence.

44. A kit acccrding to ciaim 42 in which the capture probe
and/or the detection probe is releasably immobilised to the
chromatographic strip batwesn the contact end and the

capture zone.

5. A kit according teo claim 43 in which the helper prabe
and the detection probe, and optionally the capturs probe,
are releasably immebilized to the chromatographic strip

between the contact end and the capture zome.

46. A chromategraphic strip for testipg for the presence of
a target nucleic acid in a sample solution which comprises:
a comtact end for contacting the sample solution; a capture
probe ifnwmobilised at a capture zone of the chrometographic
strip rewote from the contact end, the capture probe being
dapable of hybridiging to the target nucleic acid: and a
helper probs releasably immobilised to the chromatographic

strip betwsen rhe contact end and the capturs =zone, the

helper probe being capable of hybridising to the target

nucleie acid and thereby enhancing hybridisaticon of the

capture probe Lo the target nucleic acid,

47. A chromatcgraphic stzip for testing for the presence of
& target mucleic acid in a sample solution which comprises:
a contact end for contacting the sample sclution; a capture
probe immobilised at a capture zone of the chromatographic
strip rewotz from the contact end, the capture brobe being
capable of nybridising teo the target nucleic acid; znd a

helper vrobe releasably immchilised to the chromatographic

JP 2004-502464 A 2004.1.29
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stxip bekween the contact end and the capture zone, the
helper probe being capable of hybridising te the rarget
nucleic acid and thersby enbhancing hybridisation of =

detection probe to the target nucleic zoid.

48. A chromatographic strip for testing for the presenrce of
a target mecleic acid in a sarple solution which comprises:
2 contact end for contacting the sample sclution;

a capture molety immobilised at a capkture zous of the
chromatographic skrip remote from the contact end, the
capture moieby being capable of binding a caoture probe
bybridized to the targst mucleic aecid,

a capture probe releasably immebilised to the
chromatographic strip betwsen the contact end and the
capkture zone, the capture probe being capable of hybridising
te the target nucleic acid; and optionally

a hzlper probe releasably iwmobhilised to the chromatographic
etrip between the contact end and the capture zone, the
helper probe being capable of hybridising to the target
nucleic acid and thereby enhancing hybridisation of the

capture probe to the target mucleic acid.

49. A chromatographic strip for testing for the presence of
a target nucleic acid in a gawple solution which comprises:
a contact end for contacting the sample solution:

a ecapture moiety immchilised at a capture zone of the
chromatographic strip remote from the contact end, the
capture molety being capable of binding a capture probe
hybridised to the target mucleic acid;

a detection probe releasably immobilised ta  the
chromatographic gtrip beiween the contact end and the
capture zone, the detecticn probe being capable of

hybridising to the targst nucleic acid thercby allowing

JP 2004-502464 A 2004.1.29
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T
direct or indirect detection of target nocleic acid
utilising the detection probe; and cptionally:

i) a capture prose releasably  immebilised  to the
chrowatographic strip between the contast end and the
capture zome, the capture probe being capable of hybridising
to the target nuclzic acid and capable of being bound by the
capture moiety; and/or

ii) a halper probe capable of hybridising to the target
micleic zcid and thereby enhancing hybridigation of the

detection prebe be the target nucleic acid.

50. Use of a helper probe in a dipstick assay to test for

the presence of target nucleie acid in & gzmple solution,

S1. Uase according to claim 50 in which the helper probe
enhances hvbridisation of a capture probe or a detestion

probe to the target mucleic aoid.

52. 2 substaptiaily isoclated nucleic acid molecule or
nucleic zcid analogue having 2 sequence corresponding Eo the

sequence of any of SEQ ID NOS: 1-18.

53. Use of a substantially isclated nucleic acid molecule
or nucleic acid analogue according te claim 52 as a helper
probe to enhance detection of CT targest nucleic acid in a
tast for the presance of OT target fucleic acid in a sample

solution.

54, Use of a kit or chromatographic stxrip according to any
of claimg 35 to 45 to test for the presence of a targsat

nucleic acid in a sample solution.
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Figure 2

HP SEQ ID Mo 1: 3' GAT AAA ATC CCT TTA CCC ATG AAA

HP SEQ ID No 1: §' CTT GCT GCA AAG ATA AAA TCC CTT

HP SEQ ID No 2; 5" TAA AAT GTC CTG ATT AGT GAA ATA AT

HP SEQ ID No 3: 5' TCG GTA TTT TTT TAT ATA AAC ATG AAA A
HP 5EQ ID No 4: 5" TGC AAG ATA TCG AGT ATG CGT TGT TA

HP 5EQ ID No 5: 5' AAA GGG AAA ACT CTT GCA GA

HP SEQ ID No 6: 5" TCT TTT CTA AAG ACA AAA AAG ATC CTC GAT

SEQ ID No 7: 5" CTT GCT GCT CGA ACT TGT TTA GTA C
SEQ ID No 8: 5' AGA AGT CTT GGC AGA GGA AACTTT T
SEQID No 9: 5" CTA GAA TTA GAT TAT GAT TTA AAA GGG
SEQ ID No 10: 5' TTC ATA TCC AAG GAC AAT AGACCA A
SEQ ID No 11: 3" TGA TCT ACA AGT ATG TTT GTT GAG T
SEQ ID No 12: 5' TGC ATA ATA ACT TCG AAT AAG GAG AAG
SEQ ID No 13: 5" TCC CTC GTG ATA TAA CCT ATC CG

SEQ ID Mo 14: 53" CAG GTT GTT AAC AGG ATA GCA CGC
SEQ ID No 15: 5° CTC GTT CCG AAA TAG AAA ATC GCA.
SEQ D No 16: 5" GGT AAA GCT CTG ATA TTT GAA GAC
SEQID No 17: 5" CTG AGG CAG CTT GCT AAT TATGAG T
SEQ ID No 18: 5" GTT GGG AAA AAT AGA CATGGATCG G

SUBSTITUTE SHEET (RULE 26}



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(95)

WO 004668 PUTIGRILA0LY
7

Figure 3

—LE el gl pdn o P

&72bp 214bp 9lbp
Figure 4
Signal
dp Q D MNol5 IDMNolé IDNol7
@— 2nt 28nt 26nt. T r— 25
hpNqg2
._, E hp No3
n— 4.5
hp Nol L
e 4.0
— ——— — 35
o T
1.5

SUBSTITUTE SHEET (RULE 26}

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(96)

WO 004668 PUTIGRILA0LY
47

Figure 5

567 214bp Sibp

Figure &

JLogél h2%ep 13 g a3 b4 gdd  gas

214bp
Figure §
| 2130t Signal
S\ (X,
—_ - 1.5
Helper probes cp
M\ &
g —T —— ._ ol
— .0
Helper probes cp Helper probes dp

SUBSTITUTE SHEET (RULE 26)

JP 2004-502464 A 2004.1.29



JP 2004-502464 A 2004.1.29

7))

PUTIGRILA0LY

€] (a (a

57
SUBSTITUTE SHEET (RULE 26)

O “ (v

£ axnfny

WO 004668

L T T T T S N T T T (|



JP 2004-502464 A 2004.1.29

(98)

PUTIGRILA0LY

w7
=
-
il o
H
Ty, o
B et

p——
SUBSTITUTE SHEET (RULE 26)

«IN  OIXS W1 HOIXST 01X QOIXEL 01 OTXET OTXE 00 JOIXS

WO 004668

L T T T T S N T T T (|



JP 2004-502464 A 2004.1.29

(99)

PUT/GROLAII

WO 004668

w

1ORUQa ANEFAN TNk
SyEuoon.a ppduny 1o (ga) serpoq AEjuoumege Iequins],

. . . . . . . e
0 o <0 ol (¥4 5 vE o 0r | % g [BuBig
D
0 i ol $1 0T 57 e $t or | sP < .ﬂq&wm
0z
0 0 To | 1 sl z ¢z £ & 14 s e TruBlg
. . ) AT
0 0 a 50 1 1 Il z [ £ ¥ 1€ [raig
) . , . . , , . rensdis
- - 42 | sopT | owps | oorg | see | et | O8E | 05T | 0TE | ysapamry
ON] 0S| o 0ms N L0136 _ SIESLL AT OIXET | 0IT5 | 00| L0FES 0% 2&

Lo L L L L L L L L L L L L L L L L L L L L L L L L L L L

01 21031y

SUBEITUTE SHELT (KULE 28)



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(100)

uboobooboboobdooboooboooboaoadao

WO 02/004668 A3

(LY INTERNATIONAL APPLICATION PEBLISHED UNDER THE PATENT €OOPEKATION TREATY (PCTT)

(19) World Intellectual Propery Orpinization
Intermational Buy

ion Thie

(43) Faternational Public

(1 Internatienal Fublication N omber

17 Janunry W2 (17.01.2002) PCT WO (12/004668 A3
(51 Luternotionsl Putent Classification™ CI2Q V68, {7 Inventors: am
Gl 300 {731 Inventors/Applicants o L5 w MNEVA, Magda,
Amastassera |[BGAGEL 62 Groysione Rowl. Cambridye
21} Taternutionul Applicativa Number:  PCT/GRO10302 ORI ADS (iR HAZELWOOD, Shaun. Christopher

(22) Tmernational Filing Doie:
125) Filing Language:
126) Publication Language:

30y Priority Dara:
[ UHLIRES Tl

(713 Applicaat aud

weloprrent. Tosl Angdo RBlood Cenine Sile, Longe Rowd.  (84) Diesigoared States frosion

Cambridge CH2 IFT(LR]

2000

[GBAGE]; 26 Barloc G
ChY 7L (G

, Kedington, Taverhill, Sulio’k

i duly 00T @070

{74) Agent; MAVIES, Jonathan, Mark: Reddle & Cirse. |5

Lnghish Thewhakts Ruad, Tandv WX $P1L(€GT0,
English  181) Desiguutel Stites thariunsh): AE. AG, AL, AM, AT AL,
Al BAL BB, BG, BR, BY, B2 CAL C1L O, COCR, €L,
LOwS RIENN RIREI 5 B e FI OO B PR B T O €1, AL B
an CRVLHR HTL I T INC IS 0 KE K KPR KR K10

LTINS M MDY MG, MK MM WY
MX, MZ, NO, MZ, PL. PT. RO, RU, 8D, SC. 8G Sk
LI TMLTR, LA LG U8, U YN YU 24,
W,

ARIFO palent (GI1 GM.

KE, 15, MW, MY, S0, 81, 87,17, TG, 2%), Hursian

[Cantinwid o noct prge]

(54) Thle: IMPROVLED CAPTURLE AND DETLICTION OGF TARG

NMUCLUIC ACID IN DIBSTICK ASSAYS

(57) Abstract: LUse ul b
a dipstick assay o tesl for te preszee of E
1, b siupls salulion is cunnected with the cualuel cid o
anse the sampls solvbon is eontactsd with the contéet e1é
¥ wlion
acid ix capzel
may be cuprured ut the caplure vone b pre
probe capabis of bybndsmg @ the tar: . A labelled detoc-
fien prabe capablez of avlndising b e tziget nocleic acid may be used.

1 targel nueleie & hurlper prodne may

dipsticle o

e 1arze acid. theseny Tmproving the sensicvize of 1mreer nuekic
agid deteetine. Listicks and kits are also deser

e

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(101)

w0 02/004668 A3 NI INRIOARIA D000

palent AR AZ Y, KGKE, MD RUCTLTMIL European
patent EAL L CHL YL G, GHLTLE
TT T MG NTL T TR OAPT paent ;R BL O
CGCT ML GALGN, GW. M1 MR, KE.SK. T Téh

Pulilished:
Wil intterrtaisn search repen

(88) Duae of publication ol the inwernational search reperi:
6 ey R

For tiva-fetter sodvs and othier ahbeeviarions, refer o the "Grid-

st Nt ot ol el Atrev it Fans ™ G- % figin-

st e each rgalar faaae f te PO Vaceite

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(102) JP 2004-502464 A 2004.1.29

gbooogbodaoan

INTERNATIONAL SEARCH REPORT Imernational Applicatian fa
PCT/GB 01/03024

I x LJ.A?SIFIE‘AT NQ ol?sﬁuéuec-r M“EE)EIHNBB/QE)

Acoording 1o Iramatenal Paent licatios 419G or to 21 maticnal ciessifeatcn and iPG

B. FIELDS SEARCHED
RYkmon dneomentebor searehed (dacsfieaton sysker fofosed by thss Ieslion ¢micls)

IPC 7 Cl20 GOIN

T oaremalion szarches cher [ mar i docmoniat on o the extent sl wach deuments e inGdeE inha‘ields ssardad

Bloeronio dals Less consthed SR tha ntereat and searc~ (name of data base ak, whe praciicel. sea:ch lerms nsed)

EPO-Internal , WP1 Cata, PAJ, MEDLINE, BIOSIS. EMEASE. CHEM ABS Data

£, DOGUMENTS CONSIDERED TO BE RELEVANT
oevenery | Gietion ol Goouman, vith nliation, wheva ZPRAOANATS. of NS IRISUATE [AEEAQRS | Tietavant o cilm M.
|

T

X Us 5 316 650 A (MCMAHON MICHAEL E ET AL} | 48,45.54
| 16 May 1994 (1994-05-19)
' gited in the application |

| abstract .
I colum 1@, line 62 -celumn 11, line & ;
¥ coluymn 11, line 65 ~column 12, line 68 ! 1-47,50,
claims 1,7,16; figures 1-3; example § 51
. |
¥ EP B 318 245 A (ML TECHNOLOGY VENTURES) 1-8,
31 May 1980 (1989-05-21) . 10- 22
24-51,54

* see especially the claims *
the whole document '

- e

Fuethes cocurne-ita e Fakes in 50 sentinuation o7k €. Patenh iamity mambers are Foed in T

e e of clied doniimeni:
Sl algoriss of g S mends T ltar deymartpublshcd chershe Inanadon G e
f ri bl

Dﬂﬂ)ﬂl\ dab} &Jlﬂ nat in
ndastand tre

¢ gorurnt il th gt gt G B0 ZrWREH B 1
nslc

o b2 of porticubar relvan el
= wu.- faurentbutpilshed on uraharmu memation 2 R dacuments!paearsleiance re
eannl or cnsideted navel o cann o rad
nmn ch may Litowy doanhls g i ity ca\m(s\ ar invrvaan hwr‘dlup e when tha jccl.llm‘ 3 'zkc(‘ .:lln"e
"N docLinE O particuiac atsvence; lne sisimed in
nor vor spe= @l reasor (3s spaciiedy ~ canncl b conskdared o invalve animsnke .lﬁ;whl:n ha
" gogumenl i 1 an cral distlosire, 152, sxhiiton or dc‘unvn s ol ed mnhanaorm-anﬂm suich docu-
uller ANz ich commil~cftoi Dang abvioua a & Perscd sk Jed
B dpument puSksr 2 pror 1 nakta-amtioned 157 dcin but P an
Iates R0 R noety daie chalme! T8 decums ™t ﬂemterc he s pateat famdy
Tt o five SEW031 Com BCtion o Ma Imcnzibored GE2IEn st o neatbng o na mtern zFonel seenchreptit
20 September 2082 i 15 1 g
Haris and mR 115 asdress b e (S5 Aubrrized cflicer
Cusnpeen 7l = B, b812 Pateninan
HY
b I e vu 2047, 1x 31 654 acenl,
L e et Knehr, M

b m PCTHRAZI [ ronral s (ol 1937



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

INTERNATIONAL SEARCH REPORT

(103)

International Applicatian No

PCT/GE ©1/93024

C.tontinuallon) DOZUMENTS GONSIDEREL TO BE RELEVANT

Tilezoty © | Citalion of document, WEN ina(catka, whare appeurrate, of tha refevan: pussages

Aeknt mcaim Na.

¥ W0 95 27681 A (DU PONT)

12 October 1985 {1995-108-12)
ahstract

page 6, Hne 1% -page 7, Tine 14
page 11, line 24 -page 12, Tine 27
page 49, line 14 - 1ine 25

page 56, line 1 - line 13; claims 1-18;
figures 1-3

¥ W0 0O 09756 A (PERKIN ELMER CORP)
24 February 2060 (2008-32-24)
abstract; figures 2,b

A w0 94 29686 A (QUIDEL CORF}

22 December 1694 (1994-12-22)
abstract: claims 1-34; figure 1

1-51,54

1,912,
14-16,23

Farm PCTASAR D foowian.aion < 62200 shasi] hily 1992)

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(104)

Inlemational aeskeatian Me.

INTERNATIONAL SEARCH REPORT PCT/G8 01/63924

Bex|  Obgervations whera certain claims ware found unsearchable (Continusation of ilem 1 of fivst sheet)

This Itetrational Saarch Teporl ey pot been ostabiished mrespect of cartn claines indur A-licle 17!2){a) fo: the follow ng ressons:

3. [ i o

oeravsd Py relate to subjeud nacter wnt regquired 1o be searched by this Authorily, rirely:

2, D S'ms oo

sermuse ey retate fe pans of tha Inferaatlntal Applicailon that do ot comply ik e presoribzd -equiremerls Lo such
an axtent that nd meanirgful Imerasunsl Search can be cared cut, spesially:

a. l:l Cranng Nos.:

mecauss ey arc dopendan oka s and ave nat drsfted in accordencs with th sccond cnd thimd sonterces of Fale S.4(a).

Box Il Dbservalions whers unity of inventlon is lacking {Continuation of item 2 of first sheet)

This Intemarloral Saarching Aulhwrity [ound multipls investions i1 th's inernatenal eoplieetion, as fellowa:

see additicnal sheet

1 [! s all reqJred adiitonal soarsh fess wwre imely paid by the applicart, *his Internatnal Seareh Repemt covers all
3 searclab ¢ g ams.

2 [ asa Jaims coulke i Juettying an acéllional tes, hie Authartty < not Invits payrent
of any additianal lee,

a D A5 enly zama of the reavied adsilionat search [ses wara imaly pale. by the appiican, this Inferaticnal Search Repod
=overs ordy those caime kar which fees wera paid, specifically clars Nos.:

4, m N woouirad oddivera search faes ware Hmely peid by te appheant, Cansaquant’y, 17in Internatonal Srerch Repartie

restricted to e irventna firast menlioned 10 ho clgims; it s sowered by taims Nos @

claims 1-51, 54

Hemark on Profesy ‘ Ihe arciional saarch faas were accompanisd by the applizants protest.

No prolest ecoompanice the paymart of addinaal searen tens.

Form PGTASAZ 16 (eantinatlon of finsl sheet (11} (Ll 1520

JP 2004-502464 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(105)

International Application Mo, FCT/GB 01 /03024

FURTHER INFORMATION CONTINUED FROM  PGTASA! 210

This International Searching Authority found multipie (groups of)
inventions in this international application, as follows:

[avention 1: claims 1-51, 54

Methods for testing for the presence of target nucleic acid
in a sample, kits and chromatographic strips suitable for
such methods, use of a helper probe in a dipstick assay
testing for such target nucleic acid, as well as use of such
kits or chromatographic strips for testing for such target
nucleic acid.

[nvention 2: Claims 52-53

Invention 2:

Isolated nucieic acid malecule having a sequence
corresponding to any of SEQ ID MQS:1-18, as well as the use
of such a nucleic acid molecule as helper probe.
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