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outbreak. In the twentieth century, the 20 advent of antibiotics,
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Hence, it would be desirable to provide a neans for reliably and
cheaply testing for a plurality of mcroorgani sns that nmay be present
in a biological sanple. In 10particular it would be desirable to
provide nmeans for effecting testing that can allow for reliable

bi ol ogi cal_sanple collection in home or otherwise in the field.
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appar at us roughput testing I ol ogi cal sanples that may
or may ndﬁruﬁhmmﬂe@ﬁmaiﬂdwﬁganﬁ@ﬁﬁbbﬁﬂeawendd@@FWW@ﬂude the use of a
di agnostic nul tipl exi ng panel (DWP) specifically designed for the
simul taneous identification of a plurality of potential 20
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highly ¢ qu om one_or nore. speci ni croor . SNB,
ond her TR BHERR T Ecaqe g B ndl LR ot iuffiil PORGRNNEC::
(d) conbiseveg e&tﬂxogmt g{eﬁqe@eqegmeed Wytduﬂﬁreﬁkybiﬁﬁiséaseﬁ znan}eka and
sequences conpri se thin_a diagnostic nmultip pane

Wher din SKH Gobae U BIERIE M SR TVt BESloo 0 Ty N Fiese B gHie
sequence;ankOayin fIRedanOrapidNg spraidl AR dees’hemé {08 agmmbmrm@mtm the
conbi nati on of target sequences and the DVP present in eby
pr oduci nGCaNONY ?%éc@ﬂ&ﬁypﬂ%dhétUK%%UZQQWf?né%@ﬂ?%ﬁnﬁ1Pﬂ%aﬂ€d@9P%h
product sfisaseli0ad!g HebulfdiS WY BN rflfbin b9 Bha SRS RS Solf fidinaar e
pr esent an orrelating t genotype 0 e target sequences in the
reactionéﬁkﬂﬂwEEKWUEhthEahﬁeﬁ$|f|catlon of specified microorgani sns
present in the biological sanple. 20 In a second aspect, the

i nvent’i on provides a DMP, suitable for use in genotyping pathogenic
m cr oor gaursarglylavaiMible systansdoatcriceasiy foniei pnésrice @i smiciosgrsies nbd gt

o urat Dy orple e Gofh @ kReCER as SRRhEhy odfel BB eots

two or maheughpst. dhesentlinical asivighinyertonsesiyednigl bed eniefocrgartismsis one
nlcroorganlsnlknomn 25 to caus an |nfectlous di easgBﬁQen used in a

primer eXeeiReifeh PPESRIP U”'Pﬁs herig ¢ mepisat INdiggeons, he 95t AYdes

a m i500TG@at SPorh esdvieRd! Inidroill] IdiddaRe OMhREHRAAS! thuB & RY LBuBIBLNly
| ocated in a first |ocation, the kit con€r|3|n a testing surface
B

| ocat ed WGSHIDIE i delarh®Isina iiedion percesk siidyhas A fsigdicegt imeact 3o
conpri si 'Iﬁ gxﬁ;e'ér% ﬁ’l‘ébl%%ﬁr\?é %ﬁ% ddRitoRPFPLE agf,@B{B(‘ﬁ%gig' et r?tg:saoﬁen

bi ol ogi ca anpl e el ther t or upon its and wherein
once a bidiffiogit ctal decifpl which dégosiganisnupibe Dh@rﬁe@“lquhb @the%teé farhe

i oan NeGHiEhTEuEdtl e SCuLEE PRt R Eh bPlaL T R GEAR,

whet I3@r a¥feseouritgpre m croorgani sns are present in the bi ol ogi ca
sanple. In a fourth aspect, the invention provides a nmethod of
treating an ani nal,

Modern detection systems used in clinical practice employ DNA based assays
for detection of microorganism infection. The most common methodologies are

based on Polymerase Chain Reaction (PCR), Ligase Chain Reaction, Strand



5 including a human, that is suspected of carrying one or nore
i nfecti ous m croorgani sns, conprising obtaining a biological sanple
fromthe animal, testing the biol ogical sanple according to the
met hod net hods descri bed herein, thereby di agnosi ng whet her the

animal Is infected with one or_nore infectious, m croorgani sns, and
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20 Figure 1 shows a schematic representation of highly conserved DNA
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sites for "ﬁ@@% he primers were designed (UUL and UU2). The Identity
of the pﬁ set out in Table 1. The organisns are (a) Candi da
al bi cans; (b) Chlamydia 30 trachomatis; (c) Gardnerella vaginalis;
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(i ncluding unicellular yeast) and/or protozoan, (including
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5 encapsul ates and protects the testing surface fromfurther
interference. In the sealed state the kit remains secure from outside
interference or contam nati on and can be despatched to a testing
facility located renotely fromthe user's honme. At the testing

facility the seal abl e chanber can be opened (if necessary b E)(rb“eaki ng
the chamber oiséRPraIMieE: Hgueleiceadd Erl @attogﬁt,eﬁgnrgmqrge@yap&%w A
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i ncl ude DNA and RNA, and may be manufactured synthetically in vitro
or isolated fromnatural sources. Sizes of nucleic acid sequences are

typically expigsefbifty thetdysaiquehcdaah RApIURIIGPS) phrRer aiiltihees

stranded pol ynucl eotides, or in the case of single stranded, 20
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nt equal a Ki | .ound 40
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| ocus 15 and controlling the sane inherited characteristic. Allelic
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15 in many cases reflects the progress of the disease. Concentration
may include, for exanple, an assessnent of viral |load. Quantitative
informati on can be obtained fromthe priner extension phase of the
reaction, for instance, by inclusion of a conpetitor sequence to a

gi ven target sequence, which conpetitor sequence contains an

i ntroduced pol ynorphismat a specified 20 position in its sequence
conpared to the target sequence. The conpetitor sequence can suitably
i nclude an alternative nucleotide at the position of a known SNP but
which is otherwi se identical. If the conpetitor is supplied during
the nucleic acid anplification stage at a known concentration (or
copy nunber) hhﬂysas'; © detarmier wiketer ahelue medigraiidtodrgdnishn el drydengin the
concentration éﬁ%éﬁﬁ@olynnrphlsn}contalnlng target sequence from
t he nlcroorgaﬁ eérest. In a specific enbodi nent of the
invention it is p055|ble to provide additional conpetitor sequences
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all with an |ntro sequence vari rected a ecific site
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10 roomtenperature until conpletely dry. To prevent cross

contam nation dry sanple cards were placed individually inside a

sel f-seal polythene bag and further stored at roomtenperature. Batch
1 and 2 sanples (31 and 13 separate sanples respectively) were then
15 shipped in two consignnents (via Federal Express courier service)
to the testing location at a |aboratory in Germany. Batch 1 sanple
col l ection was undertaken during the period 12 Decenber - 26 Decenber
2006 inclusive. Batch 2 sanple collection was undertaken during the
period 5 January - 12 January 2007 inclusive. 20 All sanples were
anal ysed in parallel by an independent |ocal |aboratory (Kiev,

Ukr ai ne) whi ch speqiLEDb DESSRIPTIOBXUal |y Transmitted Infection testing
utilising conventional DNA based detection techniques as recomended
by the Ukrainian Departnment of Health. 25 Al sanples were tested for
presence of the!nfseﬂtlh@mrthg\emmrdion,gamum of dedinitlonseare Pisivisiad dhatmilassigt a
trachomat’ s 30 iHeANRbRIdning 28 A CeﬁxtxM‘FBPﬁw@%Wd%B'o? L

hom ni s Nei sseria gonorr ononas vagl nati s Trepon

paf fi cl um Ura qipddetein peaingerperatadshy efqranag) ip h%b?%ﬁf?mdUP'P%SrrPthﬁ@V’se

| ocal tgstl ng |cﬁﬁﬁédﬁtaﬂrtiychﬁléﬁﬁérﬂﬂﬁegﬂﬂ@@lrrhélﬁsedcﬂdrrléln g¥vdw\gfe%meaning
conpared using the resylts o i,ned utilising t

(desi gnat ed as %%%W&Bfldy und E’)?%QSQI lR)EI‘Q'?’%L %‘ MWC%%O\I
To account for ihdnfiar esiores. iWhdblaormmos etecalai biplogy wcmtm%mﬁ@scdb@ks
fromeach What man FTA Elute(r) sanple card were excised using a hand
hel d 15 punching device in the follow ng sequence - 1 x circle per 2
m tube, 2 Xcircles per 2 m tube, 3 x circles per 2 m tube. The
punchi ng device was cl eaned after excising of each sanple card by
punchi ng through clean filter paper three tinmes followed by punching
through filter paper soaked with 70% EtOH a further three tinmes. To
account for cross contam nation a clean FTA Elute(r) card was then 20
punched once and DNA extracted as bel ow (tube nunber 4). DNA
extraction was performed using Whatman's ETA Elute card(r) DNA
extraction protocol in our nodification in order to account for a 6mm
sanpl e di sk punch as opposed to the recommended 3mm sanpl e di sk
punch. One, 25 two and three 6mm sanpl e di sks or Exci sed Paper
Fragnments (EPF) were placed into separate 2ml round bottom Eppendorf
tubes to which 0.7nml, 1.4m and 2. 1nl of ddH20 was added
respectively. Each sanple was vortexed for 5 seconds three tines
and the sanple disks 30 transferred into separate clean 0.5m
Eppendorf tubes. 50p1, 80pl and 100pl of ddH20 were added to each
tube containing one, two and three sanple disks respectively after
whi ch the tubes were incubated at 95C for 30 minutes. After

i ncubation the sanples were spun at 12000g for 2 m nutes and stored
at +4C. For PCR anplification 1pl of each sanple was used directly or
as a 1:1 dilution with ddH20 5 POSI TI VE CONTRCOLS The fol |l ow ng cel

| ines obtained fromthe National Collection of Type Cultures (NCTC)
were used as positive controls. 10Cell line No. Species NC 2700
NC11148



NC08448 15 NC10177 NC10111 NCI 0915 NCPF3179 NC10195 20 N.
gonorrhoeae N. gonontoeae N. gonorrhoeae U. urealyticumM homnis C
vaginal's C. albicans M genital/urn The cells were diluted with
500pl of fresh urine and then 50pl from each sarrpl e vvas taken to make
positive controls as follows. Positive control : NCI 2700

NC10177 NEi®exaedied doatsa peraqopriagiit lmmmwwldmérw guof such

ureal yti GPRS sSNhbaGId |
Posi ti vec%ghwﬁggg%%g 'QR] Wﬁﬁ%%g% “gtle?‘gé %‘010111%@ NClO%iéSt AB%1he

NC10195 NVotgontarr Goeing: & Laberatoni dManurl, Goli BpEnG. Harkgr ress, Cold
al bi cansl\%iw&igiaﬁatri Positive control No. 3 10 NC08448 NC10177
NC10111 b:f’ F3179 NC10195 Ni gonorrhoeae ureal yticum M
hom niss G vaginalis C. albicans M genitalium

The term “specified microorganisms” as used herein is intended to denote one
or more specified species of microorganism that may or may not be present in a
biological sample. The specified microorganisms are suitably of viral, bacterial,
fungal (including unicellular yeast) and/or protozoan (including plasmodium)
10 origin. Typically, the specified microorganisms will be pathogenic to an animal
host at some point in their life cycle. However, the present invention is adequate
for testing for species of microorganisms that exhibit dormancy, commensal

infection or sub-clinical infection.

15  The term “biological sample” as used herein is intended to encompass samples
that may contain one or more of specified microorganisms that are tested for
according to the present invention. Depending upon the intention of the DMP,
the biological sample may be obtained from a human patient, a non-human
animal, from a plant or from a foodstuff. In the latier case the DMP will be

20 intended for the purpose of determining contamination of the foodstuff by food-
borne pathogens. The samples can suitably include, for example, urine; faeces;
vaginal, nasal, rectal or oral swabs; blood, saliva; and/or sputum; semen;
vaginal or urethral discharges and swabs thereof; tears (i.e. lacrimal
secretions); biopsy tissue samples; and swabs of surfaces upon which any of

25 the aforementioned secretions and substances may have been deposifed.
Whilst the biological sample of the present invention may contain cells, tissue
and/or DNA originating from a host organism, e.g. a human patient, the
intension of the invention is to test for the presence of microorganisms present
within that host — not to test the host’'s own DNA.

30
The solid substrate of the invention is suitably selected from an absorbent
fibrous material impregnated with one or more reagents that act to immobilize
and inactivate any microorganisms present in the biological sample, or even

more simply to cause immaobilization of nucleic acid contained within the



The positive controls and the fresh urine sanple used for diluting
the cells were pipetted onto individual FTA Flute(r) cards as
recomended by What man (50pl 20 per ca lcnR). After application of
the sanples the cards were dried at 60C for one hour and DNA
extracted as above. In addition an aliquot of each positive

cont r ol aticroblymnisres MBuohi naegemtmrhay (nebetd deterghint eohrmouhiie atdhisbr wer e

used both dlrec 5d|| t|on i H20 for

anpl i fi c SRVYHC dtﬁfé/rgﬂ'gst i%?]% é)&ﬁ&lﬂ% \Hée%\é”g%%r}éﬂﬁ acido Tt ai n
posi ti vessnbiedtraté %elﬁméyﬁﬂ@&@ﬁﬁété Sin dbsovBent R hidted! sbiedRR] frbgum 30
ASSAY DESI GN The DMP assay design is based on DNA sequences highly

conser ve8elilestbasad parardpg- Slottidearsr); e’fam*lc@%@llé@%ﬂbﬁﬁ?eﬁééﬂss“ To
account fofo rlﬁ'a@]‘l Yac{ ﬂ)%{ahé ﬁbreﬁrﬂ%t%gglsg );Lfafﬁﬁé"ﬁ ﬁ b'FarRﬂ gf&@éﬁ rved

regi ons were use gn th pat hoge t he
al | pat héajwies anldeacrmswwu faluigi (ﬁuﬂahl@seni!d/vasbﬁhﬁe&%eerlged]efor

except f e 188
rRNAlogengg(zfrgg1 lé?écﬁgl{%m"‘@‘éé ?h%%&?eal w?% égm}dﬁ@?gﬂr@ég%&grved

areas Wweb835E2EY Mﬁaﬂ)@s; Gi46841 andayE00bbe Iexafbtfﬁeqmeadxﬁ%nwa% and
ri mer. ext ensi on mer s 0, n Table 1. 10 The assa

P ent 1 QSR et B R ire e B P Afeatde i VR an

pr ot pgoapTALes! §¥hdihah h:em‘ FPIe. rdagent NUeANSs %ha{n%hmt@ $aper Gr

vaginas M genitaliumM hom nis N~ gonorrhoeae T. vaginalis 20

T. pal | i ddmtman FTA® Bitegbpei. cum Two types of assays were perforned.
The first type included control conpetitor sequences for each target,
the second did not contain any conpetitors. The 25 role of the

conpet i t &v sigsificantsadveataae dthibei mbdodadf heSirbsete m%ﬁtroﬂl isfthat £CBlid PE
and other enzymatic reactions as we as chip In a sarrpl e

with a c8HpRifdte sreated walreagrat, %ﬁ%’c@%é{\’%n@@&%{? ﬁhétgstre%eegﬁg@?ax ¢ or
the eonpgtid gy eﬁ\Vi‘?ﬂle!cfuaf e %&%lﬁcé‘l' SRR FoPHRhitd, hqs %ﬂws t Oﬂ%’é ng

DNA target fromthe pathogen. The conpetitors were desig
i dent i catha initidlesamplgesolippins ehasmoé t mewodaomﬂwnvghhm @ould be

| eoti f
oquencesanfd p@"BPAE ifvide Skt bk A sMlol WP Ine LI so
wer e addedb%ttatanwa}pzpsayu ant@Enplroahturiot G0 saliys. eShpesolitiasgedirape wilFUR
[ifi i . d. wi t [ i
mae ex oSz A AR TS PR Imihe - ind D Shiapriaof, e
in the smf@cttmusrimtmf sfar@saiefl?eraeaaﬁmdmtbrt—hﬁé@mﬁs@mxzsethalsarrfpneecmb? f
t nt or (0] er, . howe e Si a I S n or
PUT Loy cREBRR SuefBadeRatn e e peskniol e@eltie aaeis fite: hor

t he sanpt&rrig@esionOlor CTHitRINGI aihénticd] Iftingat AP dRSta R C%r er@br cm)@tawr
several enzymatic reactions failed. PCR AVPLI FI CATI

anpl i fi caevVineswabe aresilizedmigogiganisanbNAosan be @ﬁé*%@ﬁfa&t@ﬂ mihesy
Hot St ar ( gbn&%s%é ﬁﬂhe%es@%é%%ﬁlg?c%ﬂ%c s £8ribIE NI arfl Whld of

each priner and 0.1U of Hot St ar Tag( paraneters were as
f ol | s ebiich ey The invention, thus, provides a system in whuch biological sample

collection can even be performed at home or in the field, samples can be stored
indefinitely and then tested at a later date. The benefits of this arrangement are
significant as to-date most diagnostic testing is hampered by the need for -
sample collection to be performed in a clinical environment, which reduces

30 uptake amongst the population as a whole.

A suitable home ftesting kit according to -an embodiment of the present

invention, includes a sealable chamber that encloses a testing surface. The kit



15 94C 20 sec 56C 30 sec 72C 1 min For 45 cycles 72C 3 min 20 4C 5
m n 15C Forever Amplification was perforned on an MIR Tetrad Therno
Cycler. 25 SHRI MP ALKALI NE PHOSPHATE ( SAP) TREATMENT After PCR
anplification the following was added to each tube: 1.53pl1l of H2O
0.17pl of TS buffer and 0.30pl of SAP. The reaction was perforned
usi ng t hiecludes dvitugtipes fameserghicl3dirggtthe tisat o M8 8 binlegigat seais er

The reacti Qn_was, per .ned d \ ;
EXTENS] QN PR é’ff B, S gti‘?g%%{?’@n‘{&faa;?%c ?jrq? iegéesgp,gu%(,; 'atagéé 8?‘5‘%%@&

t he ibPL E%Emicﬁ)sob?mﬁ of fegueeralasciivel ab&an Afiee diog i@ﬁplleUSAI)apoﬁfetdemn |

i ncubation 2pl1 of t i PLEX priner extension cocktail ,containing, | x
i PLEX buﬁg‘leert‘gﬁlr}g iPreset gﬁn%ﬁ%"’]@g@n ‘?ﬁ%(” 9. @?@p%ﬁof%éﬁghsié% st oh
primes  aggbdpsuldttEdng eIV tastiROsirtaceasbmlRrthebRiterfdrbAg. mealed i on
was performed using the follow ng paraneters: 94C 30 sec 94C 5 sec

52C 5 seseded state she &t repaing sacHfe Bow sutsidedstetisraneesqieiPMaminaton | mes

72C 3 ni | £ ad
T2 ST B SR on SRt e Beak onpiap T

resi n wabomddAt theotesting &y the sealalde hamber gee deorpanedi(if deragsashaker

for 30 m.nutes, .and, then trifug . 1 t o3,
preci pi '?h r?ﬁlémg g‘??n&“ %Lgb%g%vk@ 3%3%]8%4%0?% ?e%gngf&gfgg fg{arrpl e
wer e 18 pobhagienbarpsdshcSpeirigrio G Petisichof the MaesBRRAY(r) Nanospotter

robot as per the manufacturers instructions. Each chip was then read
on a MALD1l- TOF nmass spectroneter, a MassARRAY(r) Conpact Anal yser,

and dat aace Gt efid eatedoPer ¥ Fidglé 0fr dbane) stedrdiesit esvedkrity-linked
dat abase. GENOTYPE SCORI NG & DETERM NATI ON OF | NFECTI ON_.STATUS OF

5 SAVPLESF@ensacel addagtidenna whirkydhy 3aagfedi §1dS ¢ofget inugeolids are
desi gned; ;0. fithf ghodfiRifidsng ber@et THINABKIARCRT skhiidricak! drel Ripicatiiced
si ngl e nucl eotide -pol ynorphism (SNP). The |latter was designated as

t he WBIT QWﬂaﬁEW%dgy’fpén%y hehamade gemodly slasygydsiugleplide Thses or
pat hogenigoiliodif BESLONBhEfudoties B! brICARbYRRA WhANNRA! Be
conpetitor an € target were present In the reacfion a

het er ozy gamsfapuetlypatioeatyn i edroasr &Eoldied fonVoRtwe! MTCEs.wakes cir ed
by the software,.

.. The order of the alleles_in e .
genot ype PEFFeavd TeeErn el ooiUf Bl Selrot IF: BEBRERN RIS e
react i on(pgSfoFdoubtaiandes poiysicietides,tor be thenfcest ed silgla sitandedst
two out of the three assays j ndicated,.the ence of t hogeni ¢ ,DNA
in a8 n@PB“Bﬂﬁo%ﬁ?p?%.ﬁ“eA'g”rf‘h‘?rég rlcleeliten (g2 dogrend B PERERISA ned
from each BbheNtkby By LudSstidieh of KRS texPariuad 40halciatities i leagtharpl es
shoul d show identical results (NB. because a
typically called “oligonucleotides”. The primer sequences utilised in the present
invention for the nucleic acid amplification and primer extension steps are single
stranded oligonucleotides.
25
The term “nucleic acid amplification reaction” as used herein denotes any of a
number of related enzymatic techniques that utilise a thermostable DNA
polymerase to amplify a specified sequence of DNA using serial rounds of
primer extension, denaturation and hybridisation. Typically, PCR is the
30 preferred nucleic acid amplification reaction used in the method of the present

invention.

The term “primer extension reaction” is intended to denote a reaction in which

nucleic acid primers are designed to hybridize with a target sequence and be

9



20 each sanple potentially contained different copy nunbers of a

pat hogen, DNA sanples derived fromtw and three sanple disks were
expected to produce nore reliable results due to increased anounts of
pat hogenic DNA in conparison with a DNA sanple extracted froma
single sanple disk). Occasionally only one or two assays indicated

t he pr esenzgmaficalistextayeieidch D8 ona aa mpatkirectevtidaspd thenbiidral offtbe
majority aof as for .S .pathogen.on all DNA sa es were .
negat i veP ”ﬂ?é-siﬁ%(z’é‘m% %?’%’8‘? ﬁ&&g*ﬁ?s‘tt‘%‘ Po 29 geﬁrg& f%ﬁncﬁ tIBEE‘JtdBI y
due to crimsRdResy BMidalizofv havey epstidaen 8RR pSsi@T 6f 8 IlERorPRism,
positive and indicated by the presence of a 'X' cross next to the
resul t wiSHRT #%t ﬁes'%giﬂ?m%fcieqt@@u ?'%mPE’g‘I'Sén-(}FaBF‘QOQWe@%) of fee;|ijpvestign

DI SCUSSI (MNeWhahdRnfel AyBhilse6rdn Bé&ehgst?@am bfes kh&h SSNPSBe Sing Ry
conpounds present wi thi'n What man FTA El ute paper or urine can

i nt er f er ®agf HiMEswKiensiamariery RAMEE gl cresiiesce hybridety add podirgle
sanpl es YN[ I i o) |t ! ed
115 wi horahfau rcletep, Storl die BORLoRUR Uy "R SR .
di sks or nuclehtidesettat will setentihbe gaimprds thveeore thens esegidnoent®@Roahd

ot her downstream en tic,reactions, For.all_the s | es _go .
quality é?ﬁ?%}cc?dﬁﬁ iﬁegﬁar%sgt?%%tcﬁ% GBI ot éﬁ‘%e%‘%{e%apé(":%fﬁge 15

pr esapt edpterhitieal durtligcitieesalysid plidse ¢fltbs enfeigad bRkl iaverBhhassRibdd
washi ng protocql, are adequate for MALDI - TOF analysis 10 and al so show
t hat subgt %?E%ge‘iaﬁbﬁ{ﬂ%n urine do not significantly affect the
reliability of the DMP anal ysis. To determ ne whet her What man ETA

El ute paq_er is able to capture and preserve pat hogeni c DNA derived
from a urlngetes@nprayedlia|alipiRA isaugadesenain (texder@e ety e ehasar ds)
bel ongi n : i | E‘égqll" i Fa1p;9, ARV,

| abor at o?‘&ég‘ﬁg}?ﬁé@éﬁwﬁé@g vver%hgéjrrg i g@ t?‘% S:""?%B’i@‘%@ﬁ%ﬁ?cﬂ& n

t he pbi mend conweling éesTamp/iiPitethcharaceristiod Adels weialionbdsgeonatealy

agar ose j . . Fl i.gnal
for the asmebdpdieich. sl bl s SREn nebi iy Rbins i REn PN S uEhice
of pat hogenmayDNésudh 20 aNadnsarvaBlA flontmgH{enptypig) e polymaphbismt SGene
sufficient for reliable I?JEER a iji ation. 'Ifae same experi t was
per f or medieans BBEANY FeeWoh Fbplef fucliard Seghane s Ured Bt o
wer e obs efe/ gshehdaiehonOlof PaiRSiE NbEignorpHismNBS eitiligstllif SreepBEl bM dikak

cel lul ose based products such V\g]at,man_ETA El ute(r) paper can he
ised s AUEEPIG| BOYBIATBNSISS (PRIPE)HORIPTIANT: o Selelns rByypers gafi ent
sanmpl es @U@lstm%snguwwmrﬁc%ﬁ BB RRBAGRBENELHRI 1208 AlghB eonserved

Nevertheless, it is envisaged that crude urine sanples  as well a{g
bi ol ogi c& gd¥ahpPRaciesTmBNPEI aked PelyMerplisms Zeyeothes alieles adiderchw tBeso
be used f i Ll e Si 8 t / :
STi P/ OV BT EBRL iRy b of Bt WaRbEe B ipE TR Sl aoiver,
or wit hoppsionpet theogeroner bt higiuenoesvedgerespeucheast 188 RNAHN
conpetitQr r 8 C > r I I tit i.n
oot 2das BeSiolE) SNPRGIE T SREUEE NS pEAR P b, BT bR el ¢«
obt ai ned gkneotypinige irdaupeatione id HenMobiaicahpOthicr ohighlywecenswoted nediodedni n

the reacti.on are.di scussed T L.ts of th per | t re
pr esent ed"FHOFINIES !“Cilt?%ﬁéélbﬁcwa% %ﬂé 9?6‘80}5‘?1‘?3!? r@l)év@ﬂglt @fm

STI MP/ DVBergd hatd eaal pelytheessd géndtethesbitngessdt W ditdh thatrbp@easfshbr om
a pathogen m xture three positive controls obtained by mxing

sexual | y SkiHathspREPR Al tiHaR ehisingatind deFhriftieh ddartific ShiPe 15 ofsat ed
usi ngour iigrRdvé EBHHBd ?@@oﬁ@q?ﬁeihe HReoreskd ‘é\e%&%[};ﬁ%m&ggmsﬁﬁ

wer e anal ysed both as urine sanples and as What ma ut paper

sanpl es PPanepBiEms, reughl ag dbese tdeeciirags eheve, ohagduh lipkedh dgeapewifithi n

t he sanpl t.ed, ] A (AR ol s
i 1 or on Py Rt AAE Atk REATAATMaeb ot Forbh o ARbde BrSERbEr e
is associated with mutation and, thus, polymorphism. Nevertheless, the method

of the present invention is not restricted to identification of only polymorphic

10



by the testing | aboratory. However, because the pathogen was not
detected by all assays and because only one (rarely two) DNA sanpl es
had a positive signal these results should be treated as artefacts of
this pilot study. In nbst cases this occurred when the patient whose
sampl e was on the previously punched sanple card was positive for a
parti cul &psifignet iherggremges @faﬁ%ﬁermcroprg@rgsmswmd@r é%STyY\FWrPOmaﬁil’f@ht S

11 & 12 oMol ‘u[eﬂ&és“H? e&&%d f&hfgg%it%dn%ﬁ)eﬁ t%%‘@etss‘i?%‘idgﬂ% & t%ﬂ?r?se

artefacts Is the carry mthe p
This is Suppootphd dﬂbelet”hseuéerd:tootsbatto clendiarthaakristiorcendg gmrbnmrmjfel%

(cl ean What man ET ut used in en at| t sa l.es
S o Soohime Detvien el MG aVeh SRS (iR TR PETeS Ton ST U i
denonst r att#sial BEMPEEbr s€qErckYirt msqfwsfeh@e BV ok éﬂlﬁectsﬂt‘é@ rthatqne aad
future experlrrental procedures wil| be ogptimsed to avoid cross

cont am n&RIShPONMOrRkSER IS$iIFPat lorAssishin @ﬁﬁﬁnée’ﬂ%ﬁﬁeth@cwwk@péxﬂoqwﬁn
each pat beplimepBREEsiIGABA thd B@m?éﬂ@# %?npﬁ&@tv%lrél%%g'v&uﬁ%{q%‘fenﬁﬂﬁé aynber

of pathogeni c DNA (when present) majority of cases It was
possi bl e theresgesitviefrpaction pragdees Mhha\he W'%ﬁ@ﬂﬂ'ié@ melepwlpompssase
patients extracted fromtw or nore sanple disks. 15 For nost DNA
sanples frompositive patients all three assays identified infection.
In alOery' hsnmbsemdnbemtioanf isi bateginimepar ngpoaf a trhethbtirfee relsxbiey sndifdgmot

d [ d fl db h t ypi
o occe SSELLTLLET 93l BT IR el T s o
t ar get DMcrpbmtﬁms i thbesaragiet Tha high thidughiputgnalisis agrenaiile®by the

conpetitor or_including three differen onpetitors at known 1nitial
concent r #¢ offs 3 ripgROIGnEn %‘é’f‘”%npanﬁﬁleﬁ?@? { elhahpisr Sé{éﬁeg towards

r ecomn@@ﬁotwmgnﬁtél@a@ﬂ&yMQﬁ;@rdoeg'a%srﬁé thdtf £6 Jb&éﬁhdﬂ?a&'eééwt lifTes t ant
froma clinical perspectlve for exanple in in s infected vmth

25HI W5 or bglogieaji seample. The RidPoptomslesi a ceanigngtion @f prigwrenizatr aach -
I uo LEpé&ﬁcall? @bﬁdlge with a highly conserved sequence in DNA that is isolated

from microorganisms that may be present within a biological sample. The DMP
allows for simultaneous primer extension reactions to identify if one or more of a
plurality of organisms are potentially present in a single sample. The DMPs of
20  the present invention may suitably be directed at particular therapeutic or
diagnostic areas, wherein the microorganisms being tested for fall broadly
within a disease area or type. In an example of the invention in use described in
more detail below, a DMP is assembled directed at diagnosis of the presence of
sexually transmitted infection in biological samples taken from human patients.
25  This form of DMP can suitably test for the presence of bacterial pathogens such
as Mycoplasma spp.; Chlamydia spp.; Ureaplasma spp; Neisseria spp.;
Gardnerella spp.; Trichomonas spp.; Treponema spp; or the yeast Candida
albicans; or viral pathogens such as: cytomegalovirus (CMV); hepatitis viruses
(e.g. HAV, HBV and HCV etc.); human immunodeficiency viruses (HIV); human
30 papilloma viruses (HPV), herpes simplex viruses (HSV); Molluscum
contagiosum virus (MCV); influenza virus; Epstein-Barr virus (EBV) and

varicella-zoster virus (VZV).
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Other disease areas to which DMPs are suitably directed include: food

poisoning; tuberculosis; virally induced cancer; encephalitis; malaria; hepatitis;
meningitis; leishmaniasis; African trypanosomiasis; pneumonia; plague; SARS;
MRSA,; rabies; anthrax; Rift valley fever; tularemia; shigella; botulism; yellow
fever; Q fever; ebola; dengue fever; West Nile fever; dysentery; influenza;

measles; and typhus.

The invention further enables detection of sequences that confer antibiotic
sensitivity in bacterial pathogens by including such sequences in the DMP
testing design. This allows speeding up the commencement of treatment of
individuals found to be harbouring such pathogens by removing the additional
separate step of microbiological identification of antibiotic sensitivity.
Furthermore, the invention may provide information about the progression of
some diseases by determining the concentration of detected pathogens, which
in many cases reflects the progress of the disease. Concentration may include,
for example, an assessment of viral load. Quantitative information can be
obtained from the primer extension phase of the reaction, for instance, by
inclusion of a competitor sequence to a given target sequence, which
competitor sequence contains an introduced polymorphism at a specified
position in its sequence compared to the target sequence. The competitor
sequence can suitably include an alternative nucleotide at the position of a
known SNP but which is otherwise identical. If the competitor is supplied during
the nucleic acid amplification stage at a known concentration (or copy number)
then is can serve as a benchmark for quantifying concentration of the
polymorphism-containing target sequence from the microorganism of interest. In
a specific embodiment of the invention it is possible to provide additional
competitor sequences at different concentrations (e.g. low, medium and high
concentration) all with an introduced sequence variation directed at-a specific
site in a target sequence to enable more accurate quantification of the
microorganism concentration in the original biological sample. Quantification
aside, inclusion of competitor sequenc;es also provides an internal control for all

the enzymatic steps in the diagnostic method of the.invention.

12
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The DMP of the invention is suitably provided as a-plurality of appropriately
plexed primers in solution. However, the DMP can also comprise primers that
are immobilized on a solid surface such as in the form of a microarray. The solid

surface can suitably be in the form of a silicon substrate or a glass substrate.

Resolution of the DMP reaction products following primer exiension can be
achieved using a number of technologies, including mass spectrometry (e.g.
MALDI-TOF), electrophoresis (e.g. capillary electrophoresis), DNA microarray
(e.g. Affymetrix's GeneChip™ or printed DNA arrays), via incorporation of
10  fluorescently labelled nucleotides (e.g. Beckman Coulters SNPstream® or
Applied Biosystems’ SNPlex®), or other labels (e.g. antigen, biotin, or a
radiolabel). The preferred method for resolution of the primer extension
products involves determination according to relative molecular weight, both
mass spectrometry and capillary electrophoresis are favoured for this.
15
In one specific embodiment of the present invention, each primer comprised
within the DMP varied by overall nucleotide fength such that no two primers
were of the same relative molecular weight either before or after the primer
extension reaction. The products of the reaction are purified in order to optimise
20  mass spectrometric analysis. After purification the products were spotted onto
an appropriate element, typically a silicon chip incorporating high-density,
photo-resistant array of mass spectromelry analysis sites (e.g. a
SpectroCHIP®) and analysed on a matrix assisted laser desorption/ionisation-
time-of-flight (MALDI-TOF) mass spectrometer (e.g. Sequenom’s MassArray®
25 Mass Spectrometer as described in US Patent Nos. 6500621, 6300076,
6258538, 5869242, 6238871, 6440705, and 6994969). The results of mass
spectrometric analysis will be processed using an appropriate software
package, so as to provide information on the presence or absence of primer
extension products that are correlated to the presence or absence of particular

30  specified microorganisms in the biological sample.

The invention is further illustrated by the following non-limiting example.

13
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EXAMPLE

The present inventors have developed a cost effective, robust and highly
accurate test, which has the potential to determine any number of infections in a
single sample. The test comprises two parts - a simple home collection kit
(utilising Whatman FTA Elute® paper as the sample carrying substrate) and a
novel sexually transmitted infection Multiplex Panel (STIMP) as the Diagnostic
Multiplex Panel (DMP) which can determine whether any given individual is
infected with one or several sexually transmitted bacterial, viral, protozoan

and/or fungal pathogens using DNA based technology.
The present example demonstrates that:

e Whatman FTA Elute® paper is an adequate carrier of bacterial, fungal

and protozoan pathogens derived from a human urine sample.

e compounds present within Whatman FTA Elute® paper or urine do not

interfere with down stream enzymatic testing processes.

e the novel STIMP functions as a DMP and is able to detect individual

pathogens from a pathogen mixture.
MATERIALS & METHODS
e CLINICAL SAMPLES

A total of 44 samples were obtained from patients attending a private GUM

(Genito-Urinary Medicine) clinic located in the Ukraine.

Patients in the experimental group were asked fo provide a first void urine
sample (approximately 30ml-50ml) in a sterile collection pot upon attending the
consultation. All samples were provided with informed patient consent and all

ethical requirements and regulations (including the method of sample collection)

14
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were met and carried out accordingly as stipulated by the Ukrainian Department
of Health.

Each urine sample was transferred onto a Whatman FTA Elute® (Whatman plc,
Brentford, UK) sample card by dipping a sterile foam tipped applicator
(Puritan® Maine, USA) once into the urine sample pot and then blotting four

times in four separate areas on the card.

After sample transfer each individual Whatman FTA Elute® card was dried at
room temperature until completely dry. To prevent cross contamination dry
sample cards were placed individually inside a self-seal polythene bag and

further stored at room temperature.

Batch 1 and 2 samples (31 and 13 separate samples respectively) were then
shipped in two consignments (via Federal Express® courier service) to the
testing location at a laboratory in Germany. Batch 1 sample collection was
undertaken during the period 12 December - 26 December 2006 indusive.
Batch 2 sample collection was undertaken during the period 5 January - 12

January 2007 inclusive.

All samples were analysed in parallel by an independent local laboratory (Kiev,
Ukraine) which specialises in Sexually Transmitted Infection testing utilising
conventional DNA based detection techniqgues as recommended by the

Ukrainian Department of Health.
All samples were tested for presence of the following microorganisms:

Candida albicans
Chlamydia trachomatis
Gardnerella vaginalis
Mycoplasma genitalium
Mycoplasma hominis

Neisseria gonorrhoeae

U8 E 4C C NEg4AHE EaApo 4
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Trichomonas vaginalis

Treponema pallidum

Ureaplasma urealyticum

The results obtained from the local testing laboratory (designated as the ‘clinic’)
were then compared using the results obtained utilising the STIMP/DMP
method (designated as the ‘lab’).

e EXPERIMENTAL PROCEDURES

DNA EXTRACTION

To account for differences in DNA concentration six 6mm sample disks from
each Whatman FTA Elute® sample card were excised using a hand held
punching device in the following sequence - 1 x circle per 2 ml tube, 2 X circles
per 2 ml tube, 3 x circles per 2 ml tube. The punching device was cleaned after
excising of each sample card by punching through clean filter paper three times
followed by punching through filter paper soaked with 70% EtOH a further three
times. To account for cross contamination a clean FTA Elute® card was then

punched once and DNA extracted as below (tube number 4).

DNA extraction was performed using Whatman's FTA Elute card® DNA
extraction protocol in our modification in order to account for a 6mm sample
disk punch as opposed to the recommended 3mm sample disk punch. One,
two and three 6mm sample disks or Excised Paper Fragments (EPF) were
placed into separate 2ml round bottom Eppendorf tubes to which 0.7ml, 1.4ml

and 2.1m! of ddH20 was added respectively.

Each sample was vortexed for 5 seconds three times and the sample disks

transferred into separate clean 0.5ml Eppendorf tubes.

50ul, 80pl and 100ul of ddH,O were added to each tube containing one, two

and three sample disks respectively after which the tubes were incubated at

16
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95C for 30 minutes. After incubation the samples were spun at 12000g for 2
minutes and stored at +4°C. For PCR ampilification 1ul of each sample was

used directly or as a 1:1 dilution with ddH,0
POSITIVE CONTROLS

The following cell lines obtained from the National Collection of Type Cultures

(NCTC) were used as positive controis.
Cell line No. Species

NC12700 N. gonorrhoeae
NC11148  N. gonorrhoeae
NC08448  N. gonorrhoeae
NC10177 U. urealyticum
NC10111 M. hominis
NC10915 G. vaginalis
NCPF3179 C. albicans
NC10195 M. genitalium

The cells were diluted with 500! of fresh urine and then 50yl from each sample

was taken to make positive controls as follows.
Positive control No. 1

NC12700  N. gonorrhoeae
NC10177 U. urealyticum
NC10111 M. hominis
NC10915 G. vaginalis
NCPF3179 C. albicans
NC10195 M. genitalium

Positive control No. 2

17
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NC11148
NC10177
NC10111
NC10915
NCPF3179
NC10195

N. gonorrhoeae
U. urealyticum
M. hominis

G. vaginalis

C. albicans

M. genitalium

Positive control No. 3

NC08448
NC10177
NC10111
NC10915
NCPF3179
NC10195

N. gonorrhoeae
U. urealyticum
M. hominis

G. vaginalis

C. albicans

M. genitalium

UO on frtl

H4 0o Ela 2

The positive controls and the fresh urine sample used for diluting the cells were

pipetted onto individual FTA Elute® cards as recommended by Whatman (50l

per ca 1cm?). After application of the samples the cards were dried at 60°C for

one hour and DNA extracted as above.

In addition an aliquot of each positive control and the fresh urine sample (used

for diluting the cells) were used both directly and at 1:5 dilution in ddH,O for

PCR ampilification.

At the time of the experiment we were unable to obtain positive controls for C.

frachomatis, T. vaginalis or T. pallidum.

ASSAY DESIGN

The DMP assay design is based on DNA sequences highly conserved between

different strains of each species of interest. To account for high variability, three

18
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fiferent areas In the conserved regions were used to design three assays for
each pathogen. For the all pathogens the conserved region chosen was the
16S rRNA gene, except for C. albicans where the conserved region chosen was

the 18S rRNA gene (see Fig. 1).

For U. urealyticum two different conserved areas were used to design six
assays. The exact sequences for PCR and primer extension (PE) primers are

shown in Table 1.

10 The assay identifies the presence of the following bacterial, fungal and

protozoan species in the sample.

C. albicans
C. trachomatis
15  G. vaginalis
M. genitalium
M. hominis
N. gonorrhoeae
T. vaginalis
20 T. pallidum

U. urealyticum

Two types of assays were performed. The first type included control competitor
sequences for each target, the second did not contain any competitors. The
25  role of the competitor is to serve as the internal positive control for PCR, PE and
other enzymatic reactions as well as chip spotting. In a sample with a
competitor it would be expected to see at least a sighal for the competitor even
if the sample did not contain the corresponding DNA target from the pathogen.
The competitors were designed to be identical to the target DNA sequence with
30 a known single nucleotide difference at the site of the SNP of interest, the
sequences of the competitors are shown in Table 1. The competitors were

added at an approximate amount of 30 copies per target per PCR amplification.

19
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In the samples analysed without competitors a signal was expected only when
the target DNA from the pathogen was present in the sample. Targets from the
same multiplex serve as internal positive controls for each other, however if the
signal is absent for all fargets amplified fogether it is impossible to conclude
5 whether the sample does not contain any target pathogen DNA or that one or

several enzymatic reactions failed.
PCR AMPLIFICATION

10 PCR amplification was performed in 5l reaction volume containing 1.25x
HotStar® PCR Buffer, 1.625mM MgCly, 0.04mM of each dNTP, 0.1uM of each

primer and 0.1U of HotStarTaq®. Cycling parameters were as follows:

95°C 15 min
15 94°C 20 sec
56°C 30 sec
72°C 1 min
For 45 cycles
72°C 3 min
20 4°C 5min

15°C Forever
Amplification was performed on an MJR Tetrad Thermo Cycler.
25  SHRIMP ALKALINE PHOSPHATE (SAP) TREATMENT

After PCR amplification the following was added to each tube: 1.53ul of H0O,
0.17ul of TS buffer and 0.30ul of SAP. The reaction was performed using the
following parameters:

30
37°C 20 min
85°C 5 min

4°C  Forever

20
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The reaction was performed on an MJR Tetrad Thermo Cycler.
PRIMER EXTENSION REACTION

Primer extension was carried out according to the iPLEX™ protocol
(Sequenom, Inc., San Diego, CA, USA). After incubation 2ul of the iPLEX
primer extension cocktail containing 1x IPLEX buffer, 1x iPLEX termination mix,
0.625uM of each extension primer and 1x iPLEX enzyme was added to each

tube. iPLEX reaction was performed using the following parameters:

94°C 30 sec

94°C 5 sec

52°C 5sec

80°C 5 sec

Go to step 3 X 5 times
Go to step 2 X 40 times
72°C 3 min

4°C  Forever

The reaction was performed on an MJR Tetrad Thermo Cycler.

DESALTING

161l of H,0 and 6mg of SpectroCLEAN® resin was added to the above mixture
and rotated on a circular shaker for 30 minutes and then centrifuged for 5 min at
3,000 g to precipitate the resin.

SAMPLE SPOTTING

9 nanolitres of each sample were spotted onto a 384 SpectroCHIP® using a
MassARRAY® Nanospotter robot as per the manufacturers instructions. Each

chip was then read on a MALDI-TOF mass spectrometer, a MassARRAY®

21
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chl anycl Compast Aoatyger, and dataycollected using Typer v3.3 (or above) and stored in

the database.

GENOTYPE SCORING & DETERMINATION OF INFECTION STATUS OF
5 SAMPLE

For each assay (DNA target) a specific competitor was designed to differ from
the target DNA by an artificially introduced single nucleotide polymorphism
(SNP). The latter was designated as the MUT (Mutant) genotype by the

10  genotyping software. The pathogenic SNP was designated as C (Controf)
genotype. When both competitor and the target DNA were present in the
reaction a heterozygous genotype designated as either C.MUT or MUT.C was
scored by the software. The order of the alleles in the heterozygous genotype
reflects the relative proportion of corresponding DNA in the reaction.

15
The sample was considered to be infected when at least two out of the three
assays indicated the presence of pathogenic DNA in a single DNA sample. As
three different DNA samples were obtained from each patient sample card it
was expected that all three samples should show identical results (NB. because

20  each sample potentially contained different copy numbers of a pathogen, DNA
samples derived from two and three sample disks were expected to produce
more reliable results due to increased amounts of pathogenic DNA in
comparison with a DNA sample extracted from a single sample disk).
Occasionally only one or two assays indicated the presence of pathogenic DNA

25 in a patients sample while the majority of assays for this pathogen on ali DNA
samples were negative. These results were thought to be artefacts (most
probably due o cross contamination) however the samples were scored as
positive and indicated by the presence of a X’ cross next to the result within the
summary results table (Table 2). ' '

30
¢ RESULTS & DISCUSSION

Whatman FTA Elute® paper
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To investigate whether any compounds present within Whatman FTA Elute®
paper or urine can interfere with down stream enzymatic processes a series of
mock samples containing an aliquot of known good quality DNA was diluted 1:1
with eluant obtained after extracting one, two and three sample disks or with
fresh urine. The samples were then used for PCR and other downstream
enzymatic reactions. For all the samples good quality PCR products and mass
spectrum was obtained (data not presented). This indicates that the chosen
extraction method and washing protocol are adequate for MALDI-TOF analysis
and also show that substances in human urine do not significantly affect the

reliability of the DMP analysis.

To determine whether Whatman FTA Elute® paper is able to capture and
preserve pathogenic DNA derived from a urine sample several DNA samples
(extracted from the cards) belonging to the patients identified as positive by the
local laboratory analysis (clinic}) were amplified in a 50yl reaction using the
primers from the STIMP/DMP and the products separated on 2% agarose gel in
1XTBE buffer (see Fig. 1). In all cases a good signal for the correct size
amplicons was observed indicating the presence of pathogenic DNA on

Whatman FTA Elute® paper in amounts sufficient for reliable PCR amplification.

The same experiment was performed using positive control urine samples and

similar resulis were observed (data not presented).

These results confirm that cellulose based products such as Whatman FTA
Elute® paper can be used as a suitable solid substrate both collect and transport
patient samples and show no visible time dependant deterioration.
Nevertheless, it is envisaged that crude urine samples as well as biological
samples immobilised on other types of substrate can also be used for testing
utilising the present STIMP/DMP method.

STIMP/DMP METHODOLOGY

23



Trl chornoncs voglnal ls Trepanomu pol | | duns

Ur eapl owooured vl i arn BATCH | Patient No. 17 Pollen! No. 18
Patient No. 19 Patient No.20 Pallent No. 21 11011011 No. 22

PO SSAIl 10. 2B

All the samples were tested in reactions with or without competitor control
sequences. The experiment in which competitors were included produced

signals for competitor DNA, in most cases including positive controls.

5 In this section the results obtained from the experiments when competitors were

not included in the reaction are discussed.
The results of the experiments are presented in Table 2.
10 - POSITIVE CONTROLS

To confirm whether the STIMP/DMP method can be used for detecting
individual pathogens from a pathogen mixture three positive controls obtained
by mixing sexually transmitted pathogens obtained from the NCTC were

15  created using urine as a medium (see above). The positive control samples
were analysed both as urine samples and as Whatman FTA Elute® paper
samples (Table 3). In all cases the presence of each pathogen within the
sample was detected independent of its nature. Positive controls differed by the
strain of N. gonorrhoeae present in them. In all the assays for this species the

20  STIMP/DMP method was able to detect the presence of N. gonorrhoeae
independent of the strain type. This shows that the regions of DNA chosen for
developing the N. gonorrhoeae assays do not show strain-dependant specificity
and can be used to detect the presence of any known N. gonorrhoeae species
in the sa‘mple.

25
CLINICAL SAMPLES

When analysing the clinical samples the STIMP/DMP lab results confirmed the
results obtained and analysed independently from the clinic in all cases (Table
30 2). Several samples were also identified as positives for infections not detected
by the testing laboratory. However, because the pathogen was not detected by
all assays and because only one (rarely two) DNA samples had a positive
signal these results should be treated as artefacts of this pilot study. In most

24
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cases this occurred when the patient whose sample was on the previously
punched sample card was positive for a particular infection (e.g. patient 2 & 3 -
U. urealyticum, patients 11 & 12 - M. genitalium etc). The most likely
explanation for these artefacts is the carrying over of DNA from the previous
sample. This is supported by the fact that contamination control samples (clean
Whatman FTA Elute® card) used in between patient samples were also found

to be positive for the same infections. Clearly this demonstrates the high

" sensitivity of the DMP of the invention and future experimental procedures will

be optimised to avoid cross contamination.

Three different DNA samples were collected from each patient sample card.
The samples contained different copy number of pathogenic DNA (when
present). In the majority of cases it was possible to identify the infection in

DNA samples from positive patients extracted from two or more sample disks.

For most DNA samples from posilive patients all three assays identified
infection. In a very small number of instances one of the three assays did not

produce good quality signal and was flagged by the genotyping software.

It is also possible to determine the copy number of target DNA present in the
reaction by titrating the amount of competitor or including three different
competitors at known initial concentrations in the same reaction. The latter
approach is recommended for pathogens whose Ie"vel of infectious load is
important from a clinical perspective, for example in individuals infected with
HIV or G. vaginalis.
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Although particular embodiments of the invention have been disclosed herein in
detail, this has been done by way of example and for the purposes of illustration
only. The aforementioned embodiments are not intended to be limiting with
respect to the scope of the appended claims, which follow. It is contemplated by
5 the inventors that various substitutions, alterations, and modifications may be
made to the invention without departing from the spirit and scope of the

invention as defined by the claims.
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uroul yt hunl BATCH 2 Patient No. 40 Rollout No. 41 Wen, No,
42 Patient No. 43 Fallout No.44 LOCATI ON

CLAIMS:

1. A method for determining whether one or more specified microorganisms
are present within a biological sample that potentially comprises the

5 microorganisms comprising:

(a) immobilizing the bioiogical sample on and/or within a solid substrate

at a first location;

10 (b) transferring the immobilized biological sample to at least a second
location and performing a extraction step on the solid substrate so as to
extract any microorganism DNA immobilized on and/or within the solid

substrate;

15 (c) performing a nucleic acid amplification step on microorganism DNA
extracted in step (b), wherein the amplification step is directed towards
amplification of at least one highly conserved sequence, from one or
more specific microorganisms, and wherein amplified sequences are
designated as target sequences;

20
(d) combining the target sequences with a plurality of primer sequences
comprised within a diagnostic multiplexing panel (DMP), wherein each

primer sequence facilitates genotyping of the tfarget sequence;

25 (e) performing a primer extension reaction on the combination of target
sequences and the DMP present in (d), thereby producing a DMP

reaction product; and

(f) analysing the reaction product so as to determine genotype of any
30 target sequences that are present and correlating the genotype of the
target sequences in the reaction product with the identification of

specified microorganisms present in the biological sample.
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RESULTRESULT RESULTRESULT RESULTRESULT RESULTRESULT RESULTRESULT

Candel a 016k: um Chl arnydl a |liochomalis a Gacl nomal o
vogl nol | s “Mycopl oHno genl |l ol um
| 2. The method of claim 1, wherein the first location is remote from the

10

15

20

25

30

second location.

3. The method of claims 1 and 2, wherein microorganisms are pathogenic
organisms.
4, The method of any previous claim, wherein the biological sample

comprises at least one of the group consisting of: urine; saliva; blood; sputum;
semen:; faeces; a nasal swab; tears; a vaginal swab; a rectal swab; a cervical

smear; a tissue biopsy; and a urethral swab.

5. The method of any previous claim, wherein the biological sample is
immobilized on and/or within a solid substrate at the first location, and an
extraction step is performed on the solid substrate so as to extract any
microorganism DNA immobilized on and/or within the solid substrate at the

second location.

6. The method of claim 5, wherein the solid substrate comprises an
absorbent fibrous material impregnated with one or more reagents that act to

immobilize and inactivate any microorganisms present in the biological sample.

7. The method of claim 6, wherein the solid substrate comprises a material

selected from a cellulose-based paper; a microfibrous membrane; a glass-fibre

material; a polymeric fibre material; a woven fabric; and a non-woven fabric.

8. The method of claims 6 and 7, wherein the solid substrate comprises
Whatman FTA® or Whatman FTA® Elute reagent.

9. The method of claims 6 and 7, wherein the solid substrate includes
Whatman FTA® Elute paper.

34



Mycopl osma honi nl's Nel ssorl o gonorrhoecte Tr I chononas
voglncith Thaponeno pol 1l durn Ureapl ana ureatyllcum 22

10. The method of any previous claim, wherein the specified
microorganisms are selected from one or more of the group consisting of:

bacteria; fungi; viruses; and protozoa.

5 11. The method of claim 10, wherein the specified microorganisms include

one or more infectious pathogenic microorganisms.

12.  The method of claim 11, wherein the one or more pathogenic
microorganisms include human pathogens that are the causative agents in one
10 or more of the diseases selected from the group consisting of: sexually
transmitted infection; food poisoning; tuberculosis; virally induced cancer;
encephalitis; . malaria;  hepatitis;  meningitis;  leishmaniasis;  African
trypanosomiasis; pneumonia; plague; SARS; MRSA; rabies; anthrax; Rift valley
fever; tularemia; shigella; botulism; yellow fever; Q fever; ebola; dengue fever;

15 West Nile fever; dysentery; influenza; measles; and typhus.

13.  The method of any of claims 10 to 12, wherein the bacteria are selected

from the group consisting of Mycoplasma spp.; Chlamydié spp.; Ureaplasma

spp; Neisseria spp.; Gardnerella spp.; Trichomonas spp.; and Treponema spp.
20

14. The method of any of claims 10 to 13, wherein the yeast includes

Candida albicans.

15.  The method of any of claims 10 to 14, wherein the viruses are selected
25  from the group consisting of: cytomegalovirus (CMV); hepatitis A virus (HAV);
hepatitis B virus (HBV); hepatitis C virus (HCV), hepatitis E virus (HEV),
hepatitis G and GB virus (GBV-C); hﬁman immunodeficiency viruses (HIV);
human papilloma viruses (HPV), herpes simplex viruses (HSV); Molluscum
contagiosum virus (MCV); influenza virus; Epstein-Barr virus (EBV) and

30 varicella-zoster virus (VZV).

16.  The method of any previous claim, wherein the DMP is directed towards

identification of alleles from a combination of microorganisms potentially present
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in the biological sample, wherein the combination includes bacteria, viruses and

fungi.
17.  The method of claim 16, wherein the microorganisms are all pathogens.

18.  The method any of claims 16 or 17, wherein the DMP is directed towards
identification of microorganisms that are associated with a particular type of

disease.

10  19. The method of claim 18, wherein the type of disease is selected from the
group consisting of: sexually transmitted infection; food poisoning; tuberculosis;
virally induced cancer; encephalitis; malaria; hepatitis; meningitis; pneumonia;

plague; and influenza.

15 20. The method of claim 19, wherein the disease is sexually transmitted
infection and the DMP comprises primer sequences that hybridise with one or
more target sequences obtained from microorganisms selected from the group
consisting of: Mycoplasma genitalum; Mycoplasma hominis; Chlamydia
trachomatis.; Ureaplasma urealyticum; Neisseria gonorrhoea; Gardnerella

20 ’vaginaiis; Trichomonas vaginalis.; Treponema pallidum; CMV; HAV; HBV; HCV;
HEV, GBV-C, HIV-1; HIV-2; HPV; HSV-1; HSV-2; MCV; VZV; EBV,; and
Candida albicans.

21.  The method of any previous claim wherein the ﬁighly conserved

25 polymorphic allele comprises all or a part of a microorganism gene selected
from: a bacterial 16S rRNA; a bacterial 32S rRNA; a yeast 16S rRNA; a yeast
18S rRNA,; and a viral polymerase.

22. The method of any previous claim, wherein the highly conserved
30 sequence comprises a polymorphic allele selected from the group consisting of:
a single nucleotide polymorphism (SNP); an insertion; a deletion; an inversion;

and a substitution.
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23.  The method of any previous claim, wherein if one or more specified
microorganisms is present in the biological sample the primer extension
reaction produces a DMP reaction product comprising at least one extended

primer sequence of a known predetermined molecular weight.

24.  The method of claim 23, wherein if two or more specified microorganisms
are present in the biological sample the primer extension reaction produces a
DMP reaction product comprising at least two extended primer sequences each

of a known predetermined molecular weight that is different to the other.

25. The method of any. of claims 23 and 24, wherein DMP reaction
produci(s) are analysed using a technique that resolves extended primer

sequences according to their molecular weight.

26.  The method of claim 25, wherein DMP reaction product(s) are analysed
using a technique selected from: MALDI-TOF mass spectrometry; and/or

capillary electrophoresis.

27. The method of any of claims 1 to 22, wherein the primer extension
reaction comprises a primer labelling reagent such that if one or more specified
microorganisms is present in the biological sample the primer extension
reaction incorporates the labelling reagent into the primer extension product,

thereby producing a DMP reaction product comprising the labelling reagent.

28.  The method of claim 27, wherein the primer labelling reagent comprises

a label selected from: a radiolabel; a fluorescent label; and an antigen.
29.  The method of claims 27 and 23, wherein DMP reaction product(s) are
analysed using a technique that identifies presence of an incorporated labelling

reagent in the primer extension product.

30. The method of claim 29, wherein the analysis technique is selected from
SNPstream® and/or SNPlex® .
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scope of seleencesamipisedsvithit iheddViByare iiemobiized on aGold vBPPetA net hod
for determ ning whether one or nore specified m croorgani sns are
present within a biological sanple that potentially conprises the 5
m Cr 0@r gagy. ST heandhosionglaihad1,i vamarbinl thzisotid tshppdrt & sgjectat femmplhe on
and/or within a solid substrate at a first |ocation; 10(b)

t r ansf er Y2 h &N SIEB™ i zed bi ol ogi cal sanmple to at |east a second

| ocation and performng a extraction step on the solid substrate so
as to extract any mcroorgani sm DNA i mmbilized on and/or. wiithin the
solid sub®tr atlée mefped opany sreMieis daifucrnsarein e auelris arpliisaiihsispep
on mcro o%@;ﬂ' e Wik ehi t libfuh @t | on
step is %r C![sgg‘ %ﬁjy Z&nf:)f‘a??;?i@ngt idgﬁ Fg?a%rts I eas?@ondgl%ﬁi%gﬁlt?}fvb%
consdiovedrspificetioe of fr@uradibe obhighly sosgrieed isequenaesolifrganPReel el

wherein as;ﬁ%kgi%ﬁﬂofﬁ%@%%% are designated as target sequences; 20

(d) conbi sequences with a plurality of prinmer
sequences conprised within a diagnostic multiplexing panel (DW),

;Vhe:lrjglng e.e:gﬁh qrhlen%%th%%qgfe &%%nfﬁ?lvbﬁérgfneﬁmegﬁﬂ%ﬁixp of! %m%ﬁiﬁéaqgnt &Erggrts
comprise one or more primer pairs selected from the group consisting of SEQ
15 ID NOS: 1/ 2; 3/ 4; 5/6; 7/8; 9/10; 11/12; 13/ 14; 15/ 16; 17/18; 19/20; 21/22;

23/24; 25/26; 27/28; and 29/30.

35. The method of claim 33, wherein the plurality of amplification primers
comprise one or more primer pairs selected from the group consisting of SEQ

20 1D NOS: 46/47; 48/49; 50/51; 52/53; 54/55; 56/57; 58/59; 60/61; 62/63; 64/65;
66/67; 68/69; 70/71; 72/73; and 74/75.

36. The method of any previous claim, wherein the DMP comprises one or
more primer sequences selected from SEQ 1D NOS: 31-45.

25
37. The mefhod of any previous claim, wherein the DMP comprises one or

more primer sequences selected from SEQ ID NOS: 76-90.

38. The method of any previous claims, wherein one or more control
30 competitor sequences are combined with the target sequences prior to the
nucleic acid amplification step of part (c), wherein each competitor sequence is
identical to a corresponding target sequence except that the competitor
comprises a sequence variation at a sbecified position compared to the

corresponding target sequence.
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25(e) performng a primer extension reaction on the conbination of
target sequences and the DWVP present in (d), thereby producing a DV
reaction product; and (f) analysing the reaction product so as to
determ ne genotype of any 30 target sequences that are present and
correlating the genotype of the target sequences in the reaction
product with the identification of specified mcroorganisns present
in the bizd ogi ¢ak SAADY BF Claﬁﬁ%nQVHe@gﬁtth@%q@en@@a@bﬂ%rﬁﬁns‘é&@ir{m 1
and 2, wherein nicroorgani sns are pathogeni c 5organi sns. 4.

met hod ofaréifigial ieUpdured$MP.m wherein the bi ol ogi cal sarrpl e corrprr ses
at | east one of the group consisting of: urine; saliva; blood;

sputum senen; faeces; a nasal swab; tears; a vaginal swab; a rectal
swab; 5a cHr.vi cile Tetbodaof, aayt@rssioas belejpss) ; whackira arreetdnr siores vaainirob.

The net hod of an revi usc wherein the biologic le i
oy |1 SCEREan ab ORI RewEh T HEhsubdtieSat e e M e on,
and an exdmpkficaton steppof mm@rfahﬂ'&ﬂwé?émtth@cﬁ@bﬂn@h@%bh%l&sei@eﬁ@eéo
extract any 15m croorgani sw |ized on and/ O[qﬁ%t hin the
solid su R acet 5(?3:%&“? Ffom a gPecirelnfe fhag PAihA 5,
wher ei n tmsrog%r @larﬁprasg sBEQe§ ARRIIALEE S0 AR ﬁﬁ%ﬁ@ér@%ﬁisnghpﬁém% té’@é&Fdrm
impregnated with one or nore reagents that act to lize and

i nactilvat@nchapyrinele iNfapraipncpr @@%Mrermn ttrrfénm!@p@g:rctarnpbfmp@ stepy,
The neth fihg! e S

mat eri al % egt&egwﬁg}r% gél &ré%%ngg egmﬁjéépe%é&}a&r%ggro SS?)%Cﬁlca“y
rrenbrane,hx@ﬂgimltmaan’r‘eofrtm en¢ ar mcaepohtycmfmerqcemesre material; a woven
fabric; and a non-woven fabric. 25 8. The nethod of clains 6 and 7,
wherein the solid substrate conpri ses What man ETA(r) or Wat man
ETA(r) El4t.e rgsgemdthod of any9prelimisnelbmodwbbrath ahasbibloginel Zampleetsi n
the salid substrate includes 30 Wiat man FTA(r) Elute paper. 10.The
met hod of ®UAVCHOM BIMAai m wherein the specified microorgani sns
are selected fromone or nore of the group consisting of: bacteria;
fungi; viruses; and Rrot ozoa. ,511. The nmet hod of claim 10, wherein the

speci fi ed*%i cr 8B8 oo iBRY I dRiBRe! & 4RorBerain dq P&f@“ﬁﬁitﬂ%ﬁ%r‘%
i cr oor gagiisied fro%?oné_ B?tHéE‘érBQE Bhsistidd B blhothehsh Bnfhia:; Q%@ar@raﬂﬁ)r e

pat hogeni c_m croorgani sms include human pat hogens that are

causat i vea iRgel§tuif.in one 10 or nore of the diseases sel ect ed fromthe
groupconsi sting of: sexually transmtted infection; food poisoning;
tuberculosrs virally induced cancer; encephalitis; malaria,

hepatiti $43. rren‘ix riipgniostic InailéHexing azarwj (BMR)c anitably panose rin geinefyping

neunoni : > rabie ant hr a II fever:
PO arom atfiod e mictooanMRR kndyP o SusB K& prBilbrtdtis G¥ed<RiBRL
fever; : 1511&&3153 N:celsenn‘wm%an ;a Bicteyitat repmplaf the D, odsreﬁsérgg ;a plochlity phus.
13. The nethod of an cla n.the bacteri re
S ot o T shauSEatiied B Manbiealoh o Shierr b Rt il
SpP. ;25U eaplsap/Ed 8BRuerlel SSEBL dedgtPone GRICKERHEhsA &PBwh T icahesodias
app.; and Treponema spp. 20 14. The nmethod of any of clains 10 to

13, wher dnfeciipgs 9'@5@%%"%@!"11&@9 IT3iuineR eensidn€aci®. The net hod of
any of clains 10 to 14, wherein the viruses are selected 25 fromthe
group consi sting of: cytorregal ovirus (CW); hepatitis A virus (HAV);
hepatiti 448 vithes DMEBV)‘ claaphd. | Wheye iher ru@mlﬂmdrsa%pasraal@@ Worrus
(HEV), he r c

Vi ruses ( Iof | rﬁor@ Qpﬂqeeﬁm‘ﬂ ngér\r/éré%ﬁr Wtr’agg@g%% Hf%dé‘éﬂﬁood
(HSV)30 I\/mdlwnngn tcbertca@rsms mira i rndscédk/ﬁb(brcen ehteghadiis,vinalasia; hepatitis;

Epst ei n- Barr Vi.rus 30var,i.cel l a-zoster virus (VZ 16. The
rrgt hod of M&H QB'FeP/”%'h"%‘}%?aq?%Q“WQPé ﬁ‘el”ﬁ@ DVP is di recg edvz owar ds

identification of alleles froma conbi nati on of m croorgani sns

potenti al Ig/ present
45, © The DMP of claims 43 and 44, wherein the DMP comprises primer

sequences that that are suitable for genotyping microorganisms selected from
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in the biological sanple, wherein the conbination includes bacteria,
viruses and fungi. 17. The nethod of claim 16, wherein the
m croorgani sns are all pathogens. 5 18. The nethod any of clains 16
or 17, wherein the DW is directed towards identification of

m croorgani sns that are associated w.th a ticular e of disease.
10 19. Thgh%gm ofOrEISN%h i’g, lqsng h@e'ﬁ%'_g”’of o (i i Eoguﬂ'%ct ed
from t he EQMPdRONEIHbIrags Of Ursapiaehhy Ukt t erkidsatiacigopsirhbead

poi soni ng; tuberculosis; virally induced cancer; encephalitis;

mal ar i a; Grigaeiallpsvagiealishgl ishemanasuvaginalis. pITagranemah Palisumie P4 15
20. The ! . j. , ef lnky_1. h-SRRGEHET- S QIAAbI . .
transm m’g\?’ﬁ?g’cf@nmﬁg C%%Q%quvjlgwc%@r\?%’es pﬁﬁsngrﬁsequghyecsv’t\{]za\{’
hybri di sd&RWtdndGendida athicansar get sequences obtai ned from

m croorgani sns selected fromthe group consisting of: Mycopl asm
genitalum Mcopl asma hom nis; Chlanmydia trachomatis.; Ureapl asm
ureal yti aemn Neles 8P afgemorof hdaiers @ar thinds| Waeih \tagi gl sconserved

Tri chononas vaginal's.; Trepone I 1idu C\W, HAV: HBV; . HEV,
GBv- G HRGauen R pomPrpgs Al v pan B aginiorayaat. S sttt bt a

al bi cans.p2lerial NSITENARL a O achéral B8 FRNS,; @l f’éd@t wissr g2MAL Beydisghiss
conserved 25 pol ynorphic allele conprises all or a part of a

n cr 0&r gaMNdaferevisd petimadass-om a bacterial 16S rRNA; a bacteri al
32S rRNA; a yeast 16S rRNA; a yeast 18S rRNA; and a viral polynerase.
22. The method of any previous claim wherein the highly conserved 30
sequence 4onpritee OMP pl gmpop ilamsl Hel o 48] aberin fth@nﬁ"ﬂ%'& eprsgpved
consistin f: i i i (:SNP).. [ ticon;
el ot omtbnof sBlopEre P EN RS RplerER AN REME USRI T
previ ous & kiaghy nutlesteienpolymorpdison (8P apeseftioada retativor gani@rsions
present in {he giglo i cal sanple the prinmer extension reaction
produ](,ses an PG product conprising at | east one extended

pri mer sequence of a known predeterm ned nol ecul ar wei ght. 24.
The nethod of claim 23, wherein if two or_nore specifjed. .

ni cr oor gatl-s et g OMYY e eFRY ioﬁ qai@spts| B gt calneg lphgalgyi%pnmer
ext ensi onsdRRAEEO AP HRLIAEE sicPNRaf BRChHPBr BkRAYBH ©abdi prdtllicat a

| east two_extended prinmer sequences each of a known predeterm ned

mol ecul arDYE gaRctiomgrodust gpmpapiegtatileastmeopieided primerpRAYARCRR bf
any. & ChithiiPoofihirih reiol fldleQr wigigRt | on product (s) are

anal ySed usi ng a technique that resol ves extended prinmer sequences
according to their nol ecular weight. 15 26. The nethod of claim 25,

wher ein r ti pLO s) .are | can
Lot et ed 15 om TCDIE HESHELL Yot 318, 4§ it i (hERRD, g rimer
el ect r ophssesinses 3k désigmeet uath thét idtwo of motainisodrganisA®, aratpeessnt in he

. nsos 2 . Ao of mofaimmodTgaDis
Clich t ot METORG) SHEPE R0t Nt auP DOP AUk <HeaPe paaubr ERa o

bi ol ogf caprogaBPEsmphsing i TRIst BXb eXErRiadr grané soyuences packatoés kievn
Into the priner extensjon

| abel I i ng reagent ) on_produyct, .thereb
pr oduci ngpr&dgﬁ%mf@&cf@faélﬁe m%w%r\&%aﬁ?ﬁhéi ﬁg’*ff%%ﬂaﬁ%ﬁ*’fﬂl?ﬁbe ?%353& . 25
28. The nethod of claim 27, wherein the prinmer |abelling reagent

conprises a |label selected from a radiolabel; a fluorescent |abel;
and an an®9.genlhe DMR of Fng ofnslaipg 48f ard 49 nwhergira RYIP reaclipR PE¢IaHFP

reaction 0 d usgi ng j j ik
br esence 5P aaved, @i TRl TdlorFobes MG Biiner KHoht6s
ext en3d onagroodingtto thekOrelafine mmeedidalr wéighl. ai m 29, wherein the anal ysi s
technique is selected from SNPstrearn(r) and/or SNPlex(r). 31.The
met hod of any previous claim wherein the plurality of prinmer

sequences5¢onpThe eV dthamy heldiE a8 aoi 50)obihdreinedadm pained| sedjuence

support. 532. The nethod of claim31l, wherein the slol id support is
comprised within the DMP is of a different relative molecular mass.
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201 D NOS: 46/ 47; 48/49; 50/51; 52/53; 54/55; 56/57; 58/59; 60/61;

62/ 63; 64/65; 66/67;, 68/69; 70/71; 72/73; and 74/75. 36. The nethod
of any previous claim wherein the DVA conprises one or nore priner
sequences selected from SEQ I D NOS: 31-45. 25 37. The nethod of any
previ ous cl ai wherein the DVP COfH)I‘I Ses one Qr nore priner

sequencesPZel BMRT ohasrel gaies: 4878 94, W%'nﬁ?éhnﬁrﬂrﬁ% SERURNP
previous éblngﬁr@%d Wﬂﬁxhe{% BiF> 95 STOLCdiFRINE %ngﬁﬁ ERITRE ol Bfhe? SSHHRACES
are conbined wth the target sequences prior to the nucleic acid

anpl i fi catdgomnseein tbé DMt (c), wherein each conpetitor sequence is
identical to a correspondi ng target sequence except that the
conpetitor conprises a sequence variation at a specified position
conparsed 33 t hﬁxeC!oMPecsfmmdifrmm:mar@etb 59¢ qure redie DM Bzatkien peddwat(spére
claim 38, wherein the se nce var conprises an Lfi.ciall

i r oducanabed s 1hetHanROa. SRl Ry D08 o a MACDEREFGTthe
or nore CYHUEBmeH9INRNEESa eREhbpestevist h t he target sequences
prior to the nuc?lﬁglc amdpﬂeﬁ(lflca?l on step of part (c), and wherein
the one or nore control sequences conprise a sequence of DNA sel ected
from a spec emdBi 8f afl sOobiR 48%o LBCWRERNPHCOMPSAIRbBesbrRPEC! €S
unrel ated to the mcroorgani s e|n tested

synt H i mmmqumm@mwm@déﬁm SE@ BUNOS: 6139& d arrpl i f| cation
step and the DVP conprise correspondi ng priner sequences that
specifically hybridise with each of the one or nore control
sequences55.  The BUMP dhanyret taithof3 am B3 pwaeietuthecDEiFgompigsesi one tie

bi ol | | 15 obt f . The method of
of ol a1 9 RS, SSHEREToRE DI IOGT D SERSTE s obtai ned from one

of the group consisting of: a non-human ani nmal ; a pI ant and a
foodstuff, 20 _43. A diagnostic nultiplexi n\ggpan suitabl e

for use |$\6genH!eyB'W§ YPatMoGEHIAMS 48 d8rRx %Wﬁlﬁ/\nﬁ"‘{%“%ﬁs@mﬁ?r

| east onesddifepebd BoRpALLRHAN A D MY rdfhRsIERM oW EBlids@Paiol ogi cal
sanple, the DMP conprising a plurality of priner sequences directed
at identification of at least two or nore highly 25 conserved
sequencesg-pf r ; i pfectious
i Sease, wfien ke R,oCOSMTE, ARCRATRILSIOCARPbR 1€ SUE SR g o
claim 43 glebgragidrsilides. | nf ecti ous di sease is selected fromone or nore
of t group consisting of: sexually transnmtted infection; food
30poisoni ng; tuberculosis; virally induced cancer; encephalitis;

mal ari a; b&patAtmisioorgamisngkdsting kiirseitablaifar perbagal elsedoycs usdr loeatad in
45. The DIVP of clai 4 44 wherei.n th C

sequences? t1iS lof;ﬂtéﬁﬂnz?% %‘gu?qrﬁ%rl' g G {eéh?ﬁ) £y %???%/?%agerqg Wﬂté’gn? ssr?\"?r%

sel ect ed éxnmbert b BEMPs QRS fatth@tgc@ﬁpndmgcgl@bméumrag@mam umabne
Mycopl asma. hom nj s; Chl ar]%dl a trachomatis, ; Ureapl as ureal ytic

Nei sser i aOlgBAOPPYigaY: a Giflegieslesampleagithes) Within # PEH’(E’HB SPHthatT

T 1
STET R e B o4, B W B

DVP of anghambe isi seslesBarayndsharestiionsurfasehsughl that Biesiesteg kge‘@aebﬁ:e

conpri sesy I

bact er o CquitagioRt bodii Bedloh ELRRTE SRR B AT 1o,
18S 10 r RMigroam@nesms aralprmﬂryne‘tf@siéoiogid;atsa'ﬁméeDlvP of any of clains 43
to 46, wherein the highly conserved sequence conprises a pol ynorphic
allele selected fromthe group consisting of: a single nucleotide
pOlbyn}U phsgm (ﬂNP)esnag ki[twnf;@ta]?ﬂncm v&%aieshes_ttim@ s;amd ig\;@tﬁcsi thie; teét"n@hkit a
substitutjon. e of any of c ns t ) rein the

o oral | tylSghassTiRes GRS an SRS RSN DoV HUDRT a0 oo

ext ensi onyg 8gehdtOhhPFIClHERANANPVINA SAHAdHARRT @SBHC End/BIRVIiht! it &blid

| east one extended prinmer sequence of a 20 known predeterm ned
substrate.
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25 product conprising at |east two extended priner sequences each of
a known predeterm ned rel ative nolecular weight that is different to
that of the other(s). 50. The DWP of any of clains 48 and 49,
wherein DVP reaction product(s) are anal ysed using a techni que that
resol ves extended prinmer sequences 30accordi 3% to their relative

nol ecul arfQwei ghte tsgtingTkié pivisladnsaRy ard chQi mbesgint BiesEolidinauhsirateeach

primer S CQHENGRSC i I shi D, ot k i 5 lative
nol ecul ar nass. ° %gp%lh%ﬁﬁﬁg l‘g r@ﬁy%t%alhﬁg%ég&teo g\’i{% %ﬁ%ré?nﬁé';ech
primer segagacts tbatpeti tsechnltiiienatdéndofiPatiesamf macrdbfdopisemt presegt m
relative t.her _priner sequences in the DVWP. 5 53. The DVWP of any of
cl ai ns 48%%??%%80@\‘/@@@?% OWP reaction product(s) are anal ysed using a
t echnisque sel ected fromone of: MALDI - TOF mass spectronetry; and/ or
capillary_el ectrophoresis. ) 54. The DWP of any of clainms 43 to
53, wher 1h t NIl P& SeiBn @S oihesTmgPe SiFneibYatn cAEREses 3

sel ect ed heRMaPERbBdNESIh 3 Lefiflose-Based BapéMR Rlicdfrodl HEAbMERHed3 tO
53, wherein the DVP conprises one or nore priner sequences selected

f r om SEQ 9lgsniime mategd; a pslysmriphbrenmtetfalaaywoyen fabyicasnd 3 nop-w®en
wherein tfgﬁri@' urality of prinmer sequences conprised within the DW
are immobilized on a solid support. 57. The DWP of claimb56, wherein
the si®id support is selected fromone of: glass; and silicon. 20
58. A m cgpor [ st i ng. ki t. sui.}.abl r personal use by.a user

| ocat ed iéné)’a %%sﬁe ti’? ahto , Chll@sk?b é’aﬁpéﬁsi\’%ﬁr%{nt isﬁgd s%/}ﬁ%{é%

| ocat ed wédriprised \Weathril T Ahampeiaimbh e TREHtB desgtritace furt her
conprising a solid substrate that is capable of immbilizing a

bi ol ogi cal sanple either within it or upon its surface. and 25
wherein ofige arfyl @A Kitbr SRS B0l shadSP MR HRUIG @gbgﬁyz des
surface, the chanbe(g3 I's sealed around the testing surface suc t%at
t he tlést i\Whaknan E&A” Bhitelpspait ched to a second | ocation for analysis
to determ ne whether one or nore mcroorgani sns are present in the
bi ol ogi cal sanple. 3059. The testing kit of claim58, wherein at the
second | agat i Ofhet festitigeRit ioh@nkidf disimdi 355863 edhaieth & Bisiogael sampkt ep

is perforned on t solid strate so.,as tq extract a

ni cr oor ga%@?ﬁwqﬁ?ﬁ?gﬁp?iégge GHSHP ‘é?f?ﬁ‘%\‘”gvﬁf‘c Hiipe:t V@%P@F@Pb@i@at e.
60. The teshémFakids; af nddadcWBbSandIth Dgindh&ia; h FrealsRldl ssedisicapt e
conpri ses an absorbent fibrous material inpregnated with one or nore
reagéft s IRAA" adiesyabiPhftndiaerelial sWket i vat e any ni croor gani sns
present in the biological sanple. 61. The testing kit of claim 60,
wherein the solid substrate conprises a material selected froma

cel | ul osé@basedeptaseng kit Al enpfotbelgines H8nisr 8he whergjhds- ¢ndog more

abri . B Ene o bAPoSTR e o RURR AP of AR sBRRI "

subst r at dr@oniei gesp Weaisisting EFASexually WWaiatmitind Fhi(ctipn;efotde poicargeat .

63. et i n It. cl.ai 60 and 61 erein.the solid substrate

"ncl (e BBl R ATY fe aRaafhagebnalliS gy Sl BR Ny

of cl ai neprsimianidPlagieenrd milubazdi ol ogi cal sanpl e conprises at | east

one of the group consisting of: urine; saliva; blood; sputum senen;

faeces; a nasal swab; tears; a vaginal swab; a rectal swab; a

cervi cal @¥)sMede tedtilg RiS UEahy OPSMImEBE 18 o, eiHdrah th¥@BconPRcalldtfis

testing kit of any of clains 58 to 64, wherein the one or nore

ni cr oor gdRMSR frardhp Airsidsalipe. and are a causative agent of a disease

sel egfyed fromthe group consisting of: sexually transmtted

i nfection; food poisoning; 25tuberculosis; virally induced cancer;

encephal id7.s; Tirel tasting kihejainy o dainmedd 66, whenpiretneoneans pl deppatchand

i nfluenz . 66 t iL.ng. kit of any of clainms 58 to 65, wherein
o vircR ol B oS0 o

t he seco Cg‘fromthe first location. 30 67. The
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to 42, thereby diagnosing whether the animal is infected with one or
nore 5 infectious mcroorgani sms, and adm nistering treatnment to the
animal, which treatnent is configured appropriately in |ight of the
information regarding the type(s) of infectious mcroorgani sns found

to be pre ntAﬂ,‘ ca it isk Hps=]mgtol L 68,
wherein t e' ani mﬁ%@spﬂf#&ﬁg %@ﬁ{?ﬁe Frét%)g)%c%aﬁ r'r’g gS c?r&Jég?'rg
wher ei n tlh’éadho%mnbrgasnsmus t¢mpnsmg:ohtfalrgug edbzahngroabrsiaam jrom the

accordlng t.0 n re rdin t he nt| 0 resi st anc tus

of “one. oraigel T Eihe PR sk Pk el SN R A ene
in the biiol 92| t?@re@amalgﬁosmg whether the animal is infected with one or more
5 infectious microorganisms, and administering treatment to the animal, which
treatment is configured appropriately in light of the information regarding the
type(s) of infectious microorganisms found to be present in the biological

sample.

10 69. The method of claim 68, wherein the animal is a human.
70. The method of claims 68 or 69, wherein the treatment is further
configured appropriately according to information regarding the anti-biotic

resistance status of one or more of the infectious microorganisms found to be

15 present in the biological sample.
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