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DETECTI ON APPARATUSAND METHOD FOR SPECI FI C DI AGNCSI S
OF PYTHIUM NSIDIOSUM Field O Invention The present
wonvmsruion generally relates to a detecti on apparaGe®e/000300

and nethod for specific diagnosis of the pathogen,
Pyt hi um i nsi di osum whereby specific priners are used
for the deternination of Pythiuminsidi osum
Background Pyt hi um i nsi di osum (P. insidiosum is an

DEERCONARIT A AR SOPE RS SEbET7c BACoMS on
Qonycetes, order A¥THOZINSI®FOSTUam |y Pyt hi aceae and

genus Pythium which has over 120 descri bed speci es.
However, P. insidiosumis the only species in the

Field®Otfaveldfibni S Capabl e of infecting mammals. P.
insidiosumis the etiological agent of pythiosis, a

The| prfesertt hingentoni geperajiyaraidtesrad cudetditimasgpandtud wad nmathdd for

apimal s, .which i characierised by cutaneous and
Spe%ﬁﬁgatftgaﬂ%% atﬁae&@?}wﬁgna ﬁ&zlm ’@H%E’G%’Ur‘é’hﬁreg}‘réﬁ’qcll PRmERFEare
used TR RheE @dterailBatonBNOMisRindigokons of t he_ wor | d.
Pyt hiosis can al so nmani fest as a system c type that
i nvol ves the vascul ar systemand usually results in
Baqgghﬁﬁhﬁl occlusion. The systenic type has been _
cunented in many patients, especially those having

Pythinnte insydiogunh €fo ghalbliosapptifyars witmesngab Uk @shogen and is

t.hal assem. a, an inherited di sease of red blood cells
Clas%%éii éB;Iﬁ? iegPBoB B i o B i RSFISPS: S MRNFCisa order

Per ARS8 N mi ) & 8lfi 2 Be he oBAR! I?fhiu&h @Jh?cfhsl?a{y KeP ?%(') QN Fibed
have been found to be pafgl ent's most VUl nerable to

speqssst hHowkgerafd insivBosdins sathe only speeiesfin thregermis ahatrieaspaite of

infetthat cause clogging of red blood veins in these
Bé%lgﬁ]tng?a Yhen pyt hi osis occurs in patients other than
those suffering fromthal assem a, nost of them

particularly those with debilitati n_ge i Il nesses such as

P. msio®samdis|the RE@lpgiaal agent of pythiosisye tiée-thoratendg, tdrenulomatous
. dis f 1. e tients,die as a result  of
disefie AR ANTRAI0 WIS REUASRES bl cfiaRof ol Mhireiegus

lesiafs drhiewitlicheasers pHimatipngethd tepieslogice sshtpicdl rkibns of the
H}f ction, the |ess %ffect ive treatnent bhecones.
wor eg’VHB?W% alsp paRisshapia pisiemip R that fipvalkes Hieseasgular

systéth &M QALY SORUONNSLAGE SG i,  The systemic type has been
documented in many patients, especially those having underlying hemoglobinopathy
syndromes, such as thalassemia, an inherited disease of red blood cells whereby the

blood cells are vulnerable to mechanical damage and therefore die easily.

Thalassemic patients have been found to be patients most vulnerable to pythiosis and
the disease is one of the major reasons that cause clogging of red blood veins in these
patients. ~ When pythiosis occurs in patients other than those suffering from
thalassemia, most of them, particularly those with debilitating illnesses such as AIDS
and leukaemia, exhibit a severe form of the disease and most of these patients die as a
result of late diagnosis of the disease. The later the diagnosis of the disease, the

longer the progression of the infection, the less effective treatment becomes. The
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treatnment can be effective. It is difficult to
identify P. insidiosum norphologically via known

webteisr4yo met hods, such as Gonori's net henam ne€siSGL@6/000300

nitrate stain, as there are many other funga

organi sns whi ch have appearances simlar to P.

i nsidi osum after staining.2Al though P. insidiosum has
profefiistih B inabliy k@ idendgnthif disaké an ah eatlyr ehouphiselgeise that

its notile biflagellate zoospores, the production of
treafntras earylrodffiReti®s. in cul ture may take weeks. There are

various ot her nethods, such as i mmunodiffusion (ID)

test and enzynel i nked i munosor bent assay (ELI SA),
It iswhifehlthavdenbiée ®. desidlospe thapltblegivalheviasadwhotaniag musleods,

pythiosis. Both ID test and ELI SA are techni ques_ used
such gs Geomut’s t%@hﬁfa&% VebMIAS S ST 215 ARG REFT ?%{lgal
orga%?sm ®hichhavé BhpéasdncaedifnhStol M€ aMH;ibRA0Y R staithl I AlhBYgh

al  ow ng reactions between antibodies and antigens. _
P. Tingdivonii hast eodisdict spdiwidl | identificationi featuren dvhiak i 1y diffs motile
.,gives rise to preci,pi.tat that can .
vinhelfER oprre % RHOh A koo fRECR ARBFLARY s et
Thef BreO¥aritfik Clthérsmeeas, fdueh tag iheumddiffigim @) tedreandt dieyme-
_of which is coupled to an enzyne, The second anti body,
linke ipmagososban @ssar AG S Ade whish diaxe besnstryglonee and gy fegpsgd to
. y pignmented or pignent-generating substrate,
dméﬁgéﬁﬁﬁ%%¥bgenic substrate to produce a signal. The ID

test and ELI SA are used to di agnose pythiosis in

Botgﬁ]g?cg%@?lé éitqugA? %tg %%: | glrl]las‘? Ls&%}mg@gtl t%%lé% étlt zﬂ'g%néibody or

antiBE! ROASIAIE TRE €D SR aASY BreaBbbBBSr difigkABY alloWmgliactions
he possibility of cross-reactivity between the

betwaeeni dptitipdiss anbantigensi Breesvanbinagioinrod spepslieantibpdigs and antigens

. di agnosi s . 0ss] bl e sg as f eat t
v iR e T B SpoE g et SRR ik 1R, makes use
of tlRt 8fibbaiRs.t hidt of WhicBk dpectfid RCthe v@tigad and ditr @her, off which is

address the pressing praoblem of |ate diagnosis of the
couglledefgsan Zhaype b9 iSesBdciEbody. ettwplohiy disreRtyTyneuses a

chrc%%&?e%gcs s@gstrqjte?%nagjinggfl g%g%ﬁf%lr%rﬁgﬂkﬁﬁgﬂ{grﬁﬂfgoﬁbg@ﬁ& or a

e i nventron pr ov s a net hod
flucdogknén salpypata tal prodiuce desizosli nghPyilhitestn dnds ELISYS ware iused to

. sanpl e. . The, use of _specific. pri.nersfor tecti P... ..
diagrgst YW wrinmgs bXiH dtetioBiat R ranap OB TS Gl fistpodies

in tB96ra of patients. However, these methods are more expensive and less reliable

due to the possibility of cross-reactivity between the antibodies.

As the disease requires as early a diagnosis as possible so as for treatment to be
effective, there is a clear need for a method of detection that is rapid, effective and
accurate, to address the pressing problem of late diagnosis of the disease and the

deficiencies of the above-mentioned methods of diagnosis.

Summary
The present embodiment of the invention disclosed herein provides a method and an

apparatus for detecting Pythium insidiosum in a sample. The use of specific primers
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apparatus of detection to be effective and accurate,
t hus, addressing the foregoing problens. In accordance
Woi2008/0a4999 r st aspect of the invention, there i BCT/SG2006/000300
di scl osed a nethod for detecting P. insidiosumin a
sanpl e containing at | east one deoxyri bonucleic acid
(DNA) strand. The method conprises the step of
for gptesiing Rgingidipseasin theesatptmalowd DA sdiscloskdf r omthdde and

d wh b f the. .
N M B IR -

probleas, the nmethod al so conprises the step of providing
at least two priners. The at least two priners
conprise at |least two of a first priner of sequence

' ! . i r
i 85060 CAPCEIRTTAT PIRIONIE Ao 1 BRI PYITRL
detgptinge?. iofidbegueince sanEIRATOARTAASAT AGSACHT ]:H%(ﬁr'ibonucleic acid
t her, the nethod conprises the step o ont acti_ng
ONKES ) oL mihor G s (4 Fiek 96 OBl et Igie obe demtured
DN@egdnd! 86mDNA &1 16861 CodeODRA &irdhd@wREMbRIdabl 2fthe at least one
%br! di sed portions. Each of the plurality of

h
denpy INActrapd hes o aequsoemriicdlewinmihatthet hethad alseasmptises the

j S tion of the at |east.one denatured
sterPQorR SR i PRI bAReR ol Bhst BRTARS cORPRE il g
of afishprém segfuegaghce s’ GAE QTAGCGGt AGGIAGEEACAWTAAATA 3°, a

riners.%furthernnre t he nmethod involves the step of

secilek HBFTEF $aqmeRend &1L TGO DAARISH B 5CEChdr 81 and aybirdh grimer
- S&» j ugal it f exte

of WAL S PLETRAMIRH QIUALETIR] 1 | byl fh e

conpirigesakliet ytepfofertmaday thebati Bastetvop prifiesn svitlo tisbtaileash one

| ' f lified extepded j.di sed tions.
aenfutTONY sBand R P i wal: o waliSest Peefipar Eagh o the
plurdblyest hﬁllﬁridié&pgbftio% RnpkiIes BhdILAlthd ¥t 9astiRb fiRs and a

extended hybridi sed portions with nolecul ar properties

poriggn af tkg @t derse obAdengiyeest DINA tstraml thaishadi ais unternsh esegience

t nc f the.plurality of .anplified
conBlpoh3 5, SRR oAl Bk Bt bl Lo
the imeti@driavolseahentp lextindingabd pRAitP of hiBHdifdd Fortions using a

sequence of the reference DNA. In accordance wth a
thergiongipile 58%dB¢ tQPbal: ajnivakhtyi Prextended diybydiged pogined aad the

SR AR O A S |0 © SO i o
amplified extended hybridised portions. Lastly, the method comprises the step of
comparing molecular properties of the plurality of amplified extended hybridised
portions with molecular properties of a reference DNA, specific to P. insidiosum,
wherein at least one sequence of the plurality of amplified extended hybridised
portions corresponds with an internal sequence of at least one portion of a sequence of

the reference DNA.

In accordance with a second aspect of the invention, there is disclosed an apparatus
for detecting P. insidiosum in a sample containing at least one DNA strand. The
apparatus comprises an extraction module, a hybridisation module, an amplification
module and a comparison module. The extraction module is for providing at least one

denatured DNA strand from the at least one DNA strand whereby each of the at least
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apparatus conprises an extraction nodule, a

hybri di sation nodul e, an anplification nodule and a
woanpadi®on nodul e. The extraction nodul e i s fBCT/SG2006/000300

providing at |east one denatured DNA strand fromthe

at | east one DNA strand whereby each of the at

| east one denatured DNA strd&nd has a sequence. The
onehyderiatiiredt LPWA modand ilssf or sgcuwn@ﬁct ﬂﬂ@ hybridisegiont module is

|
for QR e, 8 oot Bl e AF oL B M Hrrined 88T sl o
obtgih laflﬁhtaﬂlw of hyyidlided ipderebrid O MHak R B tHeQiNaliSest 1BRidekd tpdetions

at least two priners and a portion of the at |east one
congits QReaT PR SR RHMSF #isa BRFtpRO& oAt lgast @ denatured

f
DNPEEARAIC B 1 Ay SERURIE, Ry 6y PR AP g o
of tht at kastt tV\tOV\pnmérsa Theras tlegst twie primerssepirise at EaGAGPof a first

PRI ALe TS I Qo ARG AR ER O G RTARA BR 3 rssoond

pruﬁér %ﬁ %@ﬁlﬁﬁe 55 M AN AAGTCREEAREGEET 3> - anliD thlrd Prlmer of

anplification nodule is for extending the plurali

Seqhwpﬁdﬁé,\é& Pp‘bTAIA&h%TA@GﬁgXéTTG@th T abipélﬁeaizgmmodde is for

ded .hybrj di {

ex bR s ol 3 e e Bp R0 By S bR b raEsly Sblin

a Iﬂ)t@'éhﬂyo B8 dxeendbd dyBridispd Woalibrsy ad fanmphiplifadg exe e}lﬂqfa(ﬂity of
u

hybr i di sed cﬁortl ons. Lastly, the conmparison nodule is
gise

extgrigled dyky @OW@& loRtaity ﬂdﬁ@ahwe@f onplified prigndad; hyprigised
orﬁm 'Lfaét #o%g;‘#a YRl § %ﬁ& &gﬁpﬁe 1 gﬁ%%%tpgrﬁbﬁ%gs%f the

properti és 0 Perence :
plurahSy df ampﬂnﬁedvlmteaded ayblidiast poriens ejthemotecofar teperties of a

| i |ed Xt ende br| |sed ortions
ref Bt SN Perihions, TvpHaT. SOeralEb W55 AhY PESLAPoERf the

uRAEY 108 bn@flifRedS SaURRAChHridida &E@ﬁse%ﬁ dgds Mhth ternal
P acc}f)rodar?géelvmth ath HWrgsl,pec{) ) t he ?nvenstion a?hlgreéna

seqiiencdio el legw @napputionref a§equenmfrt|hs referente DRdst two of :
a first prinmer of sequence 5" GAC A CAGGG AGGTAGT
GACAATAAATA 3'; a second primer of sequence

In &ccbidhfméal M@ﬁT@iﬁﬂ_dTg@@EroB the BNentdor, Ahdrél i rdﬁs@lifse@fa prlmer set
sequence 5' GAATAATAAGATACGACCTTGG 3', wherein said

conpyrisiagratdeast Byo of & fshiimerifiseaysace piGALCIA Q«A,@GﬁdA%éFAGT
GA A?TRR tpon of at legst o gcoggnat ug@?‘al ned ?r om aiequence

eoxy r| onucl e|c ’aci d ( DNA rand
5 GT@MTAA&\TM'ET@G@@TCOI&’,&I ned ia ahisdnpprénand ofiheseqidhce

ctin t.hi um i nsidiosumin
Tgéh%f%GX?AdC?A&?JrTT%é g whesrgeu?)s/ald plr'llmer set or its complement
specifically hybridises to a portion of at least one denatured deoxyribonucleic acid
(DNA) strand obtained from at least one DNA strand contained in a sample and

wherein the primer set is for detecting Pythium insidiosum in the sample.

Brief Description Of The Drawings
An embodiment of the invention are described hereinafter with reference to the

following drawings, in which:



10

15

20

25

30

Brief Description O The Drawi ngs An enbodi ment of the

i nvention are described hereinafter with reference to
woheosfoakdoowi ng drawi ngs, in which: FIG 1 showsPar/sG2006/000300

process flow diagram of a detection nethod for

speci fic diagnosis of Pythiuminsidiosumaccording to

an enbodi nent of the invention; FIG 2 shows a process
FIG. |Lhows agrraease flow degayrifsodetettiincmethiod f¢minayific diagnosis of

1 d of the . detecti met hod of FIG 1;
Fy t%érl%%déa%g’\’/\lg‘%é&glrnggggg cpp 8%%%&@%13’ "My bri di sati on
met hod of the detection nethod of FIG 1; FIG 4 shows

a_process flow diagram of an _anpljfication and )
FIG: dnihemissd Rrasgsshbew ghagpa oy deaxyihonwstdie gcigf (DAY extraction

thbEof Pe SRRM oR nRf | pw di agram of obt ai ni ng
me anpl | fieed ex?egge}%gﬁ’;%‘ﬁf}dgsed portions of the

anplification and conparison nethod of FIG 4; FIG 6

0 a process flow.diagramof. a first anplifjcatjon .

FIGZE'o\éY?Sa%V%S ngTBEﬁSaif{ﬂ% AT iaeg?/‘éf%ll@ﬂi@@dmﬁ%iii%ﬁ g dletection
metRod bFPIS 1of FIG 5; FIG 7 shows a process flow

di agram of a second anplification process of obtaining

anplified extended hybridised portions of FIG 5; FIG

84S flLow di agram for t.he detection netho
FIGOASEYE obrSYRb Iy Al QU a7 s metstor e s of
the d¢tecttonangthod b€ RIG.AR process of FIG 6; and FIG 10
shows a system fl ow di agram for the second
anplification process of FIG 7. Detailed Description
ti 2 . ecLfi . 1
PG Sagionts & WpARPRICR! gl of SRR AIRARRIGE hybridised
portiaseif hlzef aneplifietiondod essparigon hetfodrefddGng; pr obl ens. P.
insidiosumis an aquatic-like pathogen and is the only
species in the genus Pythiumthat is capabl e of
FIGL 16f sholaisng phaueBRtisw (ﬁafigrhﬁsd)idb FR4MhSlif B8 oR PrRe89bE Bbtaining
a%ent of pythiosis, a life-threatening disease of human
Wd gnicraedhybiitised martinmaiof EKS. 5;n several forms,
i ncl udi ng a subcutaneous | esion formand a systemc
form There exist treatnments, such as antigen
FIGv dchowea, prbedss ivkhdiagias ofHOVRYAd ambli€icstiongRseesh @€ dbtatifing
amﬁlfi%gl dentified at an early enough stage for the

dexiended hsdﬂrtﬁéseéﬂﬂpaanwéﬂﬁrﬁs, there is a

am

FIG. 8 shows a system flow diagram for the detection method of FIG. 1;

FIG. 9 shows a system flow diagram for the first amplification process of FIG. 6; and
FIG. 10 shows a system flow diagram for the second amplification process of FIG. 7.
Detailed Description

A detection apparatus and a method for specific diagnosis of Pythium insidiosum are

described hereinafter for addressing the foregoing problems.

P. insidiosum is an aquatic-like pathogen and is the only species in the genus Pythium

that is capable of infecting mammals. P. insidiosum is the etiological agent of
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clear need for a nmethod of detection that is not only

effective and accurate, but rapid as well. Various
worbispde9of di agnosi s, such as maki ng use of arPdTsGRIVEN00300

identification feature of P. insidiosumin culture,

have been enpl oyed, but these are considered

undesirably tinme consum ngéas production of the
pﬁﬂk$mjmmﬂﬂ%dMﬂtkﬁmgaﬂmanefaﬁhum@nwndQNMhm%smnhymtakmﬂkmin

s of |a nosi s, ,such as

weeks. Qther, atte
SeVP‘ﬁﬁEﬁ%‘éa pelyding e 34 %%H’a‘ feFm e BisyRiggic form. There exist
tredtﬂ%%ﬁ‘ a%eh he ﬁhtl@éls@s)éc&gé- ¥ Pythibdi. T?)%ve@&t HROGk&3e ﬂéeds to be
anti gens. However, these met hods of diagnosis are |ess
identgfiddedlap edly elnougfhﬁa@obs it ﬂraatryemis ta bc)sﬁfecrtefact'lfhus,ttiaere isa
bet n t he .anti t he
clegt ek % A BRARE UnBRRn peTis il onBERBR 0P Ha dbrpringoup avic
as wélBi di osum in the present invention does not utilise
anti bodies or antigens. This elimnates the
possibility of cross-reactivity between the
Val?(ﬂfs A eagbgf %f ng %&%&ryﬁ% rﬁ%{ gé:'ﬁ & g%gtalfsﬁi\r}é nltdh?t%c%tlon feature
of P.nedididesn tileultge, iofve peemanslogqak duf thesd are Bongidaed undasitably

. for detecting sum makes thjs
timg CpRRUMing aﬁﬁk@ﬁ&&ﬂ%@dﬁ%@éﬂﬂ% %ﬁg@l@eﬂﬂ%ﬁf CARF BT Ry take
wea@e@tﬁelcaﬁ@nﬂg@eﬁ Hﬁ%ﬁésmpsudl{‘a?s' 191&%%1&?? It&%qna\ﬁeﬁiyme-
reference to Fig Fi g . The detection nethod
linlgd imommosebsniaasdasoBlIS Bonudiseantibasties ¢roMt)cen tavetvien these
tho 00, a hyb idis t.i.on, me d
meffFi O, dpaosth 0 SR S Sl i Pl O ressrpastiviy
bet@esciht Bedbodiéd reference to Fig. 2, Fig. 3 and Fig. 4.
In a step 110 of the DNA extraction nmethod 100 as
shown in Fig 2, a sanple 22, such as a tissue or a

0 tad f ient d_w
UnfERE: SRR, 8P G AR ABLET we Rl debethue #
mstldv‘vsmb’zelrsﬂrq)bﬁasaﬂ fmentmmbdmumrtt utifideeantitardies or antigens. This
ana step ext raction,_ sol ution
ctigigaied S aber biby AL cgoaﬁfﬂaetﬂz@ DEmoEH s SRRy gees Deking
deté&@ﬁhﬁ&% r%ﬂﬂme € 1Rdead] BR %tl@ﬁtnﬁéiﬁéd Qf‘ﬂ%oiln%ﬂt% ABulS the
ded to lyse cells in the sanp to renove
usemé nmrrmmsespepﬂic:d@ Ryridsidiebimy fcarde@mingWstinmboqumméﬁaismakes this
DNA strands 26. The DNA strands 26 are

derfipgRhbfiod AEpEE 5 1

A detection method 90 for specific diagnosis of P. insidiosum is described with
reference to Fig. 1 and Fig. 8. The detection method 90 comprises a deoxyribonucleic
acid (DNA) extraction method 100, a hybridisation method 200 and an amplification
and comparison method 300 and is further described with reference to Fig. 2, Fig. 3
and Fig. 4.

In a step 110 of the DNA extraction method 100 as shown in Fig. 2, a sample 22, such
as a tissue or a blood sample obtained from a patient infected with P. insidiosum, is
provided for extracting DNA from cells in the sample 22 for subsequent molecular

analysis.
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stran

al cohol, which is a conponent of the DNA extraction

solution 24. Following the step 112, the DNA strands
waaoshuaomed fromthe step 112 are initiali sedPCI/S&2006/000300

step 114 to obtain initialised DNA strands 28. In the

step 114, the DNA strands 26 are heated at a

tenperature of preferably 950C for five minutes to

Nextelin 4 hstefDNA 25t Paldd sex2Bictidde xolution 24sis @ﬁdqti@ thehsample 22 to

OB INEUAER Ko P SRIE DBt g R e e g FeBTiofigd s added

to ly§H delliglin BRGafiNA 31 Al ESredBvahRnibealcathi@ ardl dERe LAl Histone

of preferably 950C for one minute to break the

profgjefy brad te éhf-‘dBNaéa pteansls Fon grheHaN dotsnds Bl precthipn precipitated in

ST SR Qe VIO T2, o

sequences of prinmers 32 are obtained froma database

Polkihah O G2 310 SN SpabaGE0SIeH icgh BRSVEb} 7 are tilisd

in £8BBANK o BbtaR 1hﬁi%ﬂlbémDP~1fA ﬁke{ndﬁ 9?' g kﬁé quai { akhe PNA strands

nucl eoti de sequences. searc 8S ri bosoma

26 dediepteidlnd puempertuac iod p@@'falalbl)y %(géiLfen tizs niinotes do melt the DNA

pl.ugal ity of organisnms predefined in the database 34
gsgérried out. The 18S rDNA sequences obtai ned from
the search are then conpared with P. insidi osum
sequence to thereby identify the priners 32 having

Nextelgsetiered! %ﬁh@; inidgiset INAsfryndpedterre senataeesh toobsan tdﬁ@fﬁured
DN?\I stI‘e!?las

tﬁé Sﬁ ' ut‘ﬁ@ 91ﬁt1aﬁ§3d WAtsltrngs ﬁt? Sre

pri ITEYSE%Z guani ne-cyt osi ne con }%eatefl ata

ten(p%{ure nofe Ipte)femblw% @Dfo@ bribamlﬁﬁt% tol heedhr itheerts/ddsen bonds

N NI EIETE e Lt

5' CTTGGTAAATGCTTTCGCCT 3'; and PSLI
5' GAATAATAAGATACGACCTTGG S' . Next in a step 212, the

Folppwingthe 8o ate OdeeENmoexti’aetictenathﬂdekDOquwncemIfsprBﬁbrs 32

e FREe 28048, Fha' e 4l 6755 bheRBLBBanafioq 200 o

sho@BERiat 1 Bho Hatabat 4ab e S0 GQIBaARES ea)mhento@ all®lublicly

the priners 32. Follow ng the step 214, the primers 32

avagiplle pyasleptdses seflueacasheA denigh dpie é|8$>mogqmdn@p§xmbmwclew acid

(rDﬂ%ga%ggg%gg 'fqu i ecldplﬁfa{httjﬂr %? é)rga?uénﬂ: Sreagﬁlg)edzi]ﬁGtheDﬁl tabage 34 is

|sa|on

carried out. The 18S rDNA sequences obtained from the search are then compared
with P. insidiosum sequence to thereby identify the primers 32 having sequences
which specifically match at least a portion of the P. insidiosum sequence. In addition,
the primers 32 preferably have a guanine-cytosine content (GC-content) of not more
than 50%.

The primers 32 comprise of the following sequences:

CPL6 5’GAC A CAGGG AGGTAGT GACAATAAATA 3°;
CPR8 5’CTTGGTAAATGCTTTCGCCT 3’; and
PSL1 5’"GAATAATAAGATACGACCTTGG 3°.
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the prinmers 32 and the denatured DNA strands 30 are
heated at a tenperature of preferably 680C for one
wai2ost0a4999 join the priners 32 with the denat uped/sbBbiNe6/000300
strands 30 through base pairing. Hybridisation occurs
when sequences of the prinmers 32 correspond with a
portion of se%gence of the8denatured DNA strands 30.

Nextoln aviftery 24 hethst ppmers 3% fare édeaytor thdi deantuced PRt ettands 30.

| 8. f | .
Thefines S0 MRaGhD0l R0 G AN Olitne R EEET Bedripgs 2
are heattd et dughipedinge df pefdriltp 95806 firna nshep tS4R1iahe phmers 32.

anplification and conpari son nethod 300 as shown in
Fig. 4. The therno-stable polynerase is added during

FolRﬁmﬁé ’ﬂ?er stéﬂ‘QM qhd Eﬁﬁﬂef&r‘B?Qre é@%rl% ?f; g@%glat%? d ﬁNtAp §trands

In a step exten
30 mlttmodwbﬁ@sai portibhadh ada lsgep eXbemiring thé hybtycbsatdjnsaa@b 216,

por t sp CIfI the prinmers. 32 ich are
the {2 e BEREREPA HERR & Fimbetahat fdpRgohee of
prefef®lye3% @bbge ﬁl@tﬁlﬁ@ﬁf REEh3§rimkne31 HAhRR: §én%ﬁ1r@d DNA strands
ol ynerase 38 extends the hybridi sed portions 36 by

30 Plég}ybmgpaﬁr@m&atﬁmi@l%mlp@pwaovl@ot jeduences obiie psimegs 32
d 0,as {es step
Con%’tl}gonﬁgﬁ ?{iaér[l %iﬁ é@t% %etgr%%‘?ng UFe b?s‘ E%Faé]rdéfagm y 720C
for one m nut e. The extended hybridi sed portions 40
ret jfied ipn.a step 314 to obtain anmplified
Fol %‘tl%%] H e'ﬁl ‘géalygeswf&ﬁgmﬁtiﬂod?ﬁ@ fa%lrmmsg%ﬂq Belymerase
38, ?@)199xa%4-1ﬂe ‘éotﬁptrniosﬁﬁblé iRt sBEPhLL DN %‘8%5}5%0 §o §dd?é%loto the

“and a second fication process
hybﬁdged Bortibine 36 iin atstegrﬁrll)lq‘f |tbaamplnﬁcmt1on and caﬁﬁamsm method 300

o5 FESFLAF )y wnl e B Cuin PP cnckBid phsinger ofer

initidBéhtion o@sCONBEdMES I ehesepaesto Fig. 7 and Fig. 10
respectively. The first anplification process 320, as

shown in Fig. 6, conprises a step 322 to obtain

t Th t ded .
NP 88 S i T LB S o
hybﬁdBediep’a)amaﬂse%l fpeciiRally afe 32dndred IWwdidh bhe hgBRaksd &§ the

DNA s nds 64. The. initialised DNA strands 62 are
den%ﬁ@e’é{\g strandsnifl rusing heotepnessiablspelymenes A8 bhe thermo-

stab'l@ ﬁé’iﬁfﬁmra—EQQSfe‘x[ s ﬁ{g)ﬂ}’b&fd?sga'p%ﬁlo% %%e&ﬁm%%%lgmg% Zgrmatlons of

onprises hy |S|ng t nmers
polynmphp’aﬂassﬁd)NAn usingt the dd]ﬂmarted TadA BDivdndst 3(aumcienplated) Bhe step

3 IZé%Ceeﬁﬁag %}ta]?%? él?p’v prefe ra%?y 92(2) for ane 1’?1(131’111'[6-3]— he primers

The extended hybridised portions 40 are then amplified in a step 314 to obtain
amplified extended hybridised portions 42. The amplification step 314 comprises a
first amplification process 320 and a second amplification process 330 as shown in
Fig. 5. The first amplification process 320 is described with reference to Fig. 6 and
Fig. 9 respectively while the second amplification process 330 is described with

reference to Fig. 7 and Fig. 10 respectively.

The first amplification process 320, as shown in Fig. 6, comprises a step 322 to obtain

denatured DNA strands 64. The extended hybridised portions 40, which are also
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DNA strands 64 are heated at a tenperature of

preferably 680C for one mnute. Further, the first
wanpisicksoat i on process 320 conpri ses ext endi ngPCISG2006/000300

hybri di sed portions 66, specifically the priners 32

whi ch are hybridised to the denatured DNA strands 64,

in a step 326 to obtain exPended hybridi sed portions
initiaBsed D™ AS tiegndS 28, e deastuieddinotiie step a32|2etq)ebmm the dénatured

preferably 720C for. q nute. The fj ocess 320
R Sire 5 Gtafesto N §iree 3 e hsded B Gapmrar of
prei@ n‘p}t §5Qta%r°c§heplﬁﬁﬁ€es STRSArst Amphifiedbn ﬂrogéﬁ 320.also comprises

Ises a step to obtain denatured DNA strands
hybﬁdlsmg the rpaimars a@, wlmeh erct ipithdisdeda yith times@datpmdtIDHAssh@ads 64

o SALE PR, R PR PSSP, A A

DNRhespaidat 64 aredhesEhe haphyeRRE Jfoprefopgblyn 68@(13 efor Tine minute.
second anplification process 330 al so conpr.ises

Furthgpr ihei Srsigamplefiqatiprraracess 30 RomAEscfe peiERIBg (b bridised
|
por R Srddnkd g ety o Ao AE D ARERA T TRk DA
straad£6haataede1a82@ td ebprraxtanded afbpdiedepatibys 680 The ctepd2é is
ute. The second. anplifi rocess
cartisghoH a6 84TBRERES BhPIBIT %%‘%?ﬁr YRS ?ﬁ)&ﬁrgstﬂoce% 320
is pefI&iohdd f%?bfe‘ferﬁ%lﬁiﬁ?r@ﬁ{e%. 32 which are hybridised to
t he denat ur ed strands 72, in a step 336 by heating

at a tenperature of preferably 720C for one mnute to

obt a ortl an The.. arrp |
T B aRERIRR BER ooy B8Rt B Bief e s O BBr TR R %2 o
obtdlf ldeRstiFddDNAEst&AEO N bR ARhdthii @B the @ taplod BgiSi B Iﬁc@ﬁons 68,
preferably tment¥?t|nes Followi ng the ste

314, .
whigh| ase @lser indtialised AN strndhd0.anks fhe; gep éﬁ?eﬁ&e@itlahsed DNA
stramﬁ) j7(') glteslfe%eﬁoart ta't&ﬂ?eeréll%reagfepéﬁﬁf%gyy §8 Mt Pngﬁliﬁ’lﬁg Fhe second

i'es of a reference specific to
amplﬁ‘fmadbmspmpesssBm afyel cehpdtesopyinidishg the primemwp3B316ith the

op is is atechni .separatjn nd
q,ﬂ EDg@)& aﬁgq 22 Uihed sﬁrgsi}jl o ogmfhé(éqlglsgcﬁ portion ’ﬁ The
rlrﬁ%r?fta%ﬁ' ﬁltﬁl Gélatﬁé’cp g §hﬁﬁs BNARE hekted SR Q6hpéiGture of

poi nt . The [ ow ng exanﬁ e denpnstrates certain
prefesaidy t B 0f fqrh@ledenmdtl ohherst¢rod @Ophﬁcatwpepllcrbc&s 330 further

cone PR BrisTIah oL i B ISP ERBiotT 1 8 Sraisaty pppSs 32 which

elwﬂi@ﬁutm thf@n&ienatm@sﬂ DNWtstlagdd aEeth asstep B36i g hteitfhg at a
scope thereo

temperaEc)ure of preferably 72°C for one minute to obtain extended hybridised portions
76. The amplified extended hybridised portions 42 are then obtained by performing

the second amplification process 330 for preferably twenty times.

Following the step 314, molecular properties of the amplified extended hybridised
portions 42 are compared with molecular properties of a reference DNA 44, specific
to P. insidiosum, using gel electrophoresis in a step 316. Gel electrophoresis is a
technique for separating and identifying molecules based on physical characteristics,

such as size, shape or isoelectric point.
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In an exanple according to the detection nmethod 90 for
specific diagnosis of P. insidiosum a detection

weappmrata9s for specific diagnosis of P. insidi 860/$1G2006/000300

conprises a DNA extraction apparatus, a pol ynerase

chain reaction (PCR) apparatus and a ge

el ect rophoresi s apparatus. 10rhe DNA extraction
Theapfodiveing ecmple sdsmanstrafeni ostthineagpeets t ofctheudatgction method

referably a mcrogentr.ifuge .tube,.for .containing the
90 fox pritic STeediih oL I U RPEY HriHgd Jeesicy appatatus
for Bpdci@N8iabds@CdeH. Wikiibshn, AdisdhduRISttNbeaRlitbnt 3elidg the scope
extraction solution 24 for extracting DNA The DEIA
thewsgf-r acti on sol ution 24 preferably conprises 10m lysis
buffer, 5m TE 10-1 buffer, 15m 70% al cohol, 15m
i sopropanol, 100mM TE-saturated buffer, 20m
In pherahplehdoebafing o ittodentticnl aethold, 9Rdsd specific diagnosis of P.

. chloroformisoanyl al ¢cohol, .| QX mer ¢capt oet hanol , .
insiggsp> RARSEHON 2nEIH ﬁ’é SBE&fih %&TH‘P@%H’%% 50611 O3 SHTHRT @

c . . .
DN SeBicfion HFaro, Sl Afcraa Al Hiob@th SCR] PRt old o e
eledtmipheresin app@atisood sanpl e, for renoving nenbrane

i pids and cellular and hi stone proteins bound to DNA
strands in the blood cells and for precipitating the

ThONN S texaasiton Appeitus RempsSt N Sadswhit® pldstie thibgqfeferably a
cells are extracted, the DNA strands are initialised

micgergniige thbedfasontaining thersamplel 22, sieh ana bleadysapyde obtained
rob R PR S PE L AR S SPIR S LLAn otiop 4 r
extiabng ONA UrEit DNA skttarids sblatiobhRai preferghly fcba@risost Hnalelgsis
o R PO T TG T PR el e L
A et s B8 b 2D SRR it

1005 (neecapésetlizibh 4 0CRRBR N ARIE0QpulvwroemasepBcarfd S00ul $M sodium
mat ch_at _| st a portion of the P, .insidi u .
acegaéf'queﬂteeD@?ee%@egm spRgen cdntsapiednisiie %f@@@aganaﬂe and is
I . .
SN K7 1O PR L B SEA0 R, SR i
andetadleiar gpidoristohs profeimmbouyktb DINA deandsf in theeblaopkelisi ad for

ext ende i di sed portions obtained. The gel
Pfe@PE%?%tgﬁmisga% parat us conprises 3g of agarose,

150m 10X el ectrophoresis buffer and three 1.5ni

pl asti c tubes which are preferably
After the DNA strands from the blood cells are ‘extracted, the DNA strands are

initialised and denatured as in the step 112 and the step 116 respectively to obtain
denatured DNA strands. Following this, the PCR apparatus is used to amplify the
denatured DNA strands to obtain amplified extended hybridised portions. The PCR
apparatus comprises three 200ul white plastic tubes which are preferably
microcentrifuge tubes. The first tube contains MgCl,, ANTP, Taq DNA polymerase
and the primers 32 having the sequences CPL6, CPR8 and PSL1, which specifically
match at least a portion of the P. insidiosum sequence. The second tube contains
human DNA as a negative control while the third tube contains P. insidiosum DNA as

a positive control.
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m crocentrifuge tubes. The first tube contains P.
i nsi di osum DNA nmar ker, preferably one that is 0 x 174

woélaeosioldo9di gest ed. The second tube contai ns gePeirsadinGyo0300

buffer while the third tube contains gel-staining
solution. Since the blood sanple is taken froma
patient infected with P. insidiosum the anplified
extended hybridised portions are representative of one

of P. insidiosum Thus, after gel el ecté(gphor df{ 4
Nextz gelr eledraphmw i pmeved: tejdguify thamphfied Grigpde ybridise

port1§ %ﬁlgc? S gﬁ? g(:]t eq%cﬁfgf)lhb{elsﬁ %Pgﬁﬁtﬁg degh H¥J§f3 gdd)iS%qrose 150ml

ecu rope Pties of
10X B1sétetiphstesis DbEfer! and hirdeot Sgii plgstmammm whiclie txec piederably

apparatus and_a detection for s
gt GHOET UEBT. Fs W TS B P e S ghiger, proferably

one gg g leﬁlqﬁ%nﬁ g%éggli s%f:oﬁd"ﬁlbb bARIAsOEE1f184ding buffer

FeSsin ol n I sadvant ages of conventi onal
whilegidvare tub%lcbhtwgfgemtammg’lmlﬁmmdl ment of the invention
is disclosed, the invention is not to be limted to

the specific forrrs or arrangenents of parts so

Slncgetﬁg rﬂl & s@Rfle S o%ﬁ’kéﬂ R APPAlBN infb@e@RRItIS KA. | InGididsiin, the
w

In v this disclosure that numerous
ampdlﬁadh @g&nwddhybndmndll portians are rcarestrdatinedel ane &L insidiosum.

Thu§,n eggelégrtonhgpe%ssfs\o 15% d)u? palsr crile%h%f tstteﬁe ]Syttﬁe molecular
proﬁe?t?és d bPIHN dnfh] i ctla BRlefd&O iy BlidisaD pattidre aﬁitﬂeo’n ethe molecular
deoxyri bonucl'eic acid (DNA) strand, the nethod

propeoinsof &1 fgidiosemslPBds of : obt ai ning at | east one
denatured DNA strand fromthe at | east one DNA strand,
each of the at |east one denatured DNA strand having a

In tBE@IEHERE nav, di dgecaion! a@psnatusvumdm dete«:ts)mmnthOdsﬁOh gpegific

CingAET AET CREAATAAKTIAY 315 CeseEBe per s OBF CLUARGD o e

1nve§1t18:11- W%@%ngﬁng @8vanthfdst @f RionWBitickl methods.
Although only one embodiment of the invention is disclosed, the invention is not to
be limited to the specific forms or arrangements of parts so described and it will be
apparent to one skilled in the art in view of this disclosure that numerous changes
and/or modification can be made without departing from the scope and spirit of the

invention.



10

15

20

25

30

5' GAATAATAAGATACGACCTTGG 3'; contacting the at | east
two prinmers with the at | east one denatured DNA strand

woaosmuaion a plurality of hybridised portions, peast2ab/000300

the plurality of hybridised portions conprising one of
the at least two prinmers and a portion of the at | east
one denatured DNA strand paving an internal sequence

Clai;m@Q' r esponding with a sequence of the one of the at

1.

east two primers; extendig{g the plurality of,
hyArmethed tbr detet iz By I hipsadiastar ire-ssnRl e@niipgst tegst one

obtain. | ural i. f ol td S

anrpyPelicad (PR FEhER U fn B o p R Ele R

EOLt l 8D5btgiﬁir@b§taleastaor[d géraitlilrb& EiﬂAamﬂnl idf fred thetanded one
ybridi sed portions; and conparing nole ar .

pr DPY tstrasd.opachn et fherah) fepss ope eﬁiﬁ%rtilrﬂieﬁ%tsgﬁ’a%c}‘avmg a

hy?g l,dised portions with ol ecular properties of a

reference DNA, specific to P. insidiosum wherein at

| east oppvikagsriest bfo primepl congirising apfeasiripioiafi ed

ext ended hybri_di sed gfti ons corresponds with an

internal seqB&RLETHT §F SIS one portion of a

sequence of &hgacef enence ABBTAGT GhAe ABTASK BA 3F;n
claiml, the step of obtaining at |east one denatured

DNA strand cewsgrongdiphignet 98 sespuenceof : addi ng DNA
extraction sl ut. t w 5. racting the

at | east onegm§€';r§%dj.‘§éc he ncgq‘%gg ’Zaéhi n any of the
precedi ng cl aitlited pimiet dfveqeaepri si ng the steps of:
initialising the at |east one . and
denaturing tﬁ@éﬁT%EQW%ﬁtga 4. The met hod
as i n clalMidhe g 8 szﬁgf? riRfe@AAh 13 Alcab€ARidehd@red DNA

primers conprising t ps of: searching for 18S |
ri bsehed obieoxy rilakitycbfhybradisad porbng, eackywéribe plyrpbim of

AL AR SUELATE, K Rl A o
segpengelda@ one denatured DNA strand having an internal sequence
corresponding with a sequence of the one of the at least two primers;
extending the plurality of hybridised portions using a thermo-stable
enzyme to obtain a plurality of extended hybridised portions;
amplifying the plurality of extended hybridised portions to obtain a
plurality of amplified extended hybridised portions; and
comparing molecular properties of the plurality of amplified extended
hybridised portions with molecular properties of a reference DNA, specific to
P. insidiosum,
wherein at least one sequence of the plurality of amplified extended
hybridised portions corresponds with an internal sequence of at least one

portion of a sequence of the reference DNA.

The method as in claim 1, the step of obtaining at least one denatured DNA
strand comprising the step of:
adding DNA extraction solution to the sample for extracting the at least

one DNA strand.
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thereby obtain at |east two prinmer sequences which

specifically match at | east one portion of the P.
wonsisdue®gm sequence, wherein the at | east twoPETISGRI06/000300

sequences which specifically match the at | east one

portion of the P. insidiosum sequence have a

guani ne-cyt osi ne content ($BC-content) of not nore than

50% 5. The nethod as in claiml1, the step of

contacting the at |east two priners wth the at | east £
onBheimetitodras ih mveThe pisgedingrplaias. fythen sompagngfhe steps of:

addi ng the I | 1041e at | east one
denat uré%tl%%klggﬁ‘?gﬂa%swgPQ?%E%%tnhbéﬁ as in claimb5,
f urt her deonpiigshe gt ledse oné BPBA efandi ni ti al i sing the at

| east two prinmers; and hybridising the at |east two
primers with the at | east one denatured DNA strand. 7.

They el bRgq s 'hg oBhidl M Ihe RS St GRoAkiRX heMslisNGwb herimers

plurality of hybridised portions using a therno-stable
enzymprisiogpheistipagfit he step of : extending the plurality

of hybridi sed portj.,ons usi a_t.hernp- I

pol yrer S&ECHE2 g%t gisﬁghﬁgmﬁrg?oﬁﬁylnp Vo) elgé‘?g ég%IgA) sequences
hy biohfl} sRebIREBE &@aﬁsmsﬁreﬁeﬁnmhmtmsé;ranany of the
precedi hg clains, furt st.eps

_ er con‘prisimrél%the st.ep
of : i ni t icampatingythenk8SatDINAgsaquesies 8t o ¥t SEIENSE: O
| east .t [ | fa@least
£ SRR B RS b @ SeREhoRY whRRcoB A HREh Pleas
COBRE boiting of e Atiegdionln setpanta)ri ng the at | east one
DNA strand by heating at 950C for one.m nute;
hybri di $ThSER1R His %ﬁeaﬁg%@t PR SSHP?P&F%WW%RP?%QC%W paigh he
ong, denabil 68BN brShE 3N G,bYiReA! JehterRt Ha90G@ h@niRnStosine
m nute; and extending the plurality of hybridi sed
porcbntenis(rchreett) ofpaimagti@nf¥¥.one ni nute; provi di ng
a second anplification process conprising the steps
of :

The method as in claim 1, the step of contacting the at least two primers with
the at least one denatured DNA strand comprising the step of:
adding the at least two primers to the at least one denatured DNA

strand.

The method as in claim 5, further comprising the steps of:
initialising the at least two primers; and
hybridising the at least two primers with the at least one denatured

DNA strand.

The method as in claim 1, the step of extending the plurality of hybridised
portions using a thermo-stable enzyme comprising the step of:

extending the plurality of hybridised portions using a thermo-stable
polymerase to obtain the plurality of extended hybridised portions.

" The method as in any of the preceding claims, further comprising the steps of:
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denaturing the at | east one DNA strand by heating at
950C for one mnute; hybridising the at |east two

wonrbismaen th t he at | east one denatured DNA sPCasd2mg/000300

'propertl

10.

heating at 580C for one m nute; and extending the
plurality of hybridised portions by heating at 72 C

for one minute; and perfortdng the first anplification
process iﬁltt'ralisimigrthy at leagonan DI Arstandiang thedat 1s@t omal primers,

| i fi. t ty times. 9. The nethod
e pialp e b e I B VGRS ng. ol ccul ar
propertigeyiling :hﬁrsl@ laJHfaﬁfléattﬂén @foo@@édnﬁﬁr%%@%@ kieflt 8£d

portions with nolecular properties of a reference DINA
conprising t h@er@t@plgdhe atclsagame dgNArabrand |bycheting at 95°C
%ehe plurality of anplified extended
hybri di s por ons with the nol ecul ar properties of
the refer encehyEBinﬂlsmg g gelledt @Bbr plMersesiit. thkOat MAast one

apparatus for detectin thiuminsidiosumin a sanple
c 2 ﬁt ai ni %ﬁf&feq Tabiéy St@ﬁg bgéé%w@ %éﬁﬁ% fozjome gaipgtey €leNA)

strand, the c [
for providing at ﬁ%?%e IEPJI gn(g?h lﬁgl %M%%%Sggyn%gﬁf at
the at Bﬁ@ﬁonwrﬂlﬂ&tﬁtrand, each of the at |east one
denat ur ed strand. havi. a uence;
nybr | di SHPT B PE PP GaHOREToRG Giping e flgps of
primers with ghandngltbast 1e9ﬁ%nemmmeﬁd%eaﬁﬁgla@95°e for
obtain a plurality of hybridised portions,each th
pl urali t@nedﬁlw%rl di sed portions conpri si ng one of the
at |least two tion of the ea one
denat ur ed DNA r{ﬁ?{ﬁ‘ &H;eviaﬁégaas{ two BY SIS seque P leal"Gne
corres pOdBihaﬂlged/\DNA ﬁre&id(byelﬁ@tﬁlgoeft 518?(9 f@rtﬁleQﬁlnhiéﬁarﬁi

| east two prinmers, the at | east two i_.mers conprising
at |east two oyending |ﬂ?esplub41}t}‘ré?f Wbréﬁéem()@ Gacheating: at
CAGGG AGIART: GAGAATAANA 3'; a second primer of
sequence ’

performing the first amplification process for thirty times and

for

performing the second amplification process for twenty times.

The method as in claim 1, the step of comparing molecular properties of the
plurality of amplified hybridised portions with molecular properties of a
reference DNA comprising the step of:

comparing the molecular properties of the plurality of amplified
extended hybridised portions with the molecular properties of the reference

DNA using gel electrophoresis.

An apparatus for detecting Pythium insidiosum in a sample containing at least
one deoxyribonucleic acid (DNA) strand, the apparatus comprising:

an extraction module for providing at least one denatured DNA strand
from the at least one DNA strand, each of the at least one denatured DNA
strand having a sequence;

a hybridisation module for contacting at least two primers with the at

least one denatured DNA strand to obtain a plurality of hybridised portions,
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5' CTTGGTAAATGCTTTCGCCT 3'; and a third prinmer of
sequence 5' GAATAATAAGATACGACCTTGG 3' ; an

wanpisicksoat i on nodul e for extendi ng the pl ural PCY/SGR006/000300

11.

12.

hybri di sed portions using a therno-stable enzyne to
obtain a plurality of hybridized portion and for
anplifying the plurality of5 extended hybridi sed
pordatlobstheplatatia of leybpidised| ipoyticns amirisirige dnexf eheled least

hybri di sed portions; a conpari.son le for .
corfpa rnrwgerﬁan%émogf%&g At et opg d?fhﬂéurgﬁ isfrgncpaving an
anbdefda® gecﬁfé?@éngcﬁf’e Eéﬁ?ﬁﬁéj{zvﬁﬁq sBQhcnt O BE the dnld gﬁlﬁ@ﬁ%ﬁ'ﬁ two

properties of a reference DNA, specific to

| ngirthears,thg athest éwo petnelse@stprising at égsieimooivf t he
plurality of afﬁlti f.i ed §Xt ended hybridi sed portions
corresponds vt {1 BHChY AR 8 equence of at |east one

portion of a seMERCEATGE MGGEAETERACAAPAAATA The
apparatus as in claim 10, the extraction nodul e

conpri sing: nesasend primguefi SGUMRA ext raction sol ution
to the sanpl e ’WT@@TK?%T@@TTT‘@G@*CT‘ ?a%ﬁd one DNA

strand. 12. € apparatus as 1n claim 11, further
conpri sing: nednsl groneriofistquehéesi ng the at | east one

DNA strand; and ns . fo ' at |east one
DNA st rand. 1%G%iw&4§g&gw¢ﬁqgg§%lo the

hybri di saf i, 81 RHE nERAR S BetendiBE e f Sllirafifid o chylbhi@ised
at least two priners to the at | east one DNA .
st rpmtomhesieg ra thvematstdbéa snzynvo tobtair ¢ pluealivhtodi hydeidized

by searching. for S ripos | _deoxyribonucl.ei '
(! SRR Gt deetFane AR POPalY ¢ P ABLT e Botbos v
pr egighih Rgfudalltydo ek iR @ xRAde ClgMpidised Gottivms 183 r DNA
sequences with P. insidiosumsequence to thereby .
obtai n at qoamsrisemonpiuleeler sogeragsogjecelgr properties of the
spegi L - A BBy propert
ooy Eot YoBES oRpd B ilEd BORC Bl mbltgull properies
havéhgregerguamdNe; spydcifii toeP. tondientn, ( GCcont ent )
wherein at least one sequence of the plurality of amplified extended
hybridised portions corresponds with an internal sequence of at least one

portion of a sequence of the reference DNA.

The apparatus as in claim 10, the extraction module comprising:
means for adding DNA extraction solution to the sample for extracting

the at least one DNA strand.

The apparatus as in claim 11, further comprising:
means for initialising the at least one DNA strand; and

means for denaturing the at least one DNA strand.

13.  The apparatus as in claim 10, the hybridisation module comprising:

means for adding the at least two primers to the at least one DNA

strand,



10

15

20

25

30

of not nore than 50% 14. The apparatus as in claim
13, further conprising: neans for initialising the at

woOeeamsto449 priners; and nmeans for hybridi si ng PO®/sa006/000300

| east two prinmers with the at | east one denatured DNA
strand. 15. The apparatus as in claim10, the
anplification nodule conpiésing: a therno-stable

pol yner aagei gk A fiRb tqaﬁﬁﬁag hRGHiBe Dby sakdHing fof 18S

hybri di sed portions using e therno-stabl e polyneyase
t arilodsbmiah deoaypbanualeic yoiof BN Ahdeauangsy i m eg plurality of

portians. 16 ;| i Si. .
e A
GAGRATAAAT Bioduin Rqs@Ee relthprdbyrobtaih as depretvoe primer sequences
5' CTTGGTAAATGCTTTCCCCT 3'; and a t '%d rinmer of
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14. 1 N@LS M Sus as in claim 13, further comprising:
means for initialising the at least two primers; and

means for hybridising the at least two primers with the at least one

denatured DNA strand.

15.  The apparatus as in claim 10, the amplification module comprising:
a thermo-stable polymerase; and
means for extending the plurality of hybridised portions using the

thermo-stable polymerase to obtain the plurality of extended hybridised

portions.

16. A primer set comprising at least two of:
a first primer of sequence
5°GAC A CAGGG AGGTAGT GACAATAAATA 3’
a second primer of sequence
5°CTTGGTAAATGCTTTCGCCT 3’; and
a third primer of sequence
5> GAATAATAAGATACGACCTTGG 3’,
wherein said primer set or its complement specifically hybridises to a
portion of at least one denatured deoxyribonucleic acid (DNA) strand obtained
from at least one DNA strand contained in a sample and wherein the primer

set is for detecting Pythium insidiosum in the sample.



