10

15

20

25

30

H GH THROUGHPUT TESTI NG FOR PRESENCE OF M CROORGANI SV5
IN A BIOLOG CAL SAMPLE FI ELD The invention relates to
whe@h/ostinpughput mul ti plex testing for m croorPelGBA®7/000195
that may be present in a biological sanple using

nucl ei c acid based enzymatic techniques. Mor e
the_invention is

HicFEEROUGL L TS TG FRESERICE PE TN BRGNS IN

BACKGROUND Si nce A@dL%fdAL%ﬂMPPE' n the ni neteenth
century of mcroorgani sns as one of the major sources

of norbidity and nortality, efforts have continued to
nitor and control the spread of infectious disease.
FIElgEﬁe earliest efforts were made by pioneers in the
young science of epidem ol ogy such as Dr John Snow,
who fanously renoved the handl e of London's Broad
The ShverdionPuatateaf tbenighethirolegttput inaultiplexatestihg fen oriceordanisms

the City-wi de chol era utbr In_the twen
that gy b presirl o Belosel ais Semdnd i beftd engymatic
techaiflieaNMoré rspleckicamy, rl’ﬂ@tlﬁvéTﬂﬁ)nOEfcﬁfe%@ecﬁfbw&?ﬂéﬂﬁéﬁlﬁ%ﬁgn of
| evel of control over the spread of such diseases, in

pathogenigauisTaspeaniaeis. d at | east. Neverthel ess, infectious
di sease still remains one of the main causes of death
wor |l dwi de, with an unrel enting succession of 'new

BACGK@GRGWIND killers seem ngly enmerging every year. MRSA,
SARS, avian flu, HYV and nalaria represent but a few
of the many infectious pathogens causing al arm and

Sinc&PHMeCHBN B QHBA ik e‘é@hé%en’(mlé@ﬁ A b@ﬂ&!y:_g& Aifms as Pr)}e of

organlsatlons SucC nsi st ent
the exgivressircemobmorbiddy aridemonabityt eﬁortedhauee:ommnued to monitor

and3irg] B orrad e iietoun itgate vl CRIERD pRdie it fudle by
piorc@radditid %uﬁg@@éﬂm bf @ﬁﬁf@rﬁlbﬁ)@%/' Sicechs ams JORT ISnow, who

represent one of %peatest i nfectious di sease

fam@\d%iwr@ﬁ@vedwth%léamﬂem oday sdHaaf Stasid uneypBashe identified
it ad’file écﬁh‘!:@ lf¥he City-wide cholera outbreak. In the twentieth century, the

advent of antibiotics, mass vaccination and antiviral treatments has offered an
unprecedented level of control over the spread of such diseases, in the
developed world at least. Nevertheless, infectious disease still remains one of
the main causes of death worldwide, with an unrelenting succession of ‘new’
microbiél killers seemingly emerging every year. MRSA, SARS, avian flu, HIV
and malaria represent but a few of the many infectious pathogens‘ causing

alarm and concern around the world.

International health organisations such as the UN and the WHO consistently
express concern over the unrestrained use of antibiotic compounds, leading to
increasing levels of antibiotic resistance amongst many microbial species. In
addition sexually transmitted infections (STIs) represent one of the greatest
infectious disease problems in the world today and in some regions, particularly
Africa and the former Soviet Union, are at epidemic level. According to one

study (Adler, M., 2005, Why sexually transmitted infections are important. In:
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Africa and the former Soviet Union, are at epidemc
| evel . According to one study (Adler, M, 2005, Wy

w@eogasily7 transmtted i nfections are inportantPCT/GBABT000195

of Sexually Transmitted Infections. 5th ed. BMJ Books)

ABC dfe Saxndipr Tednsneittedt leedtiohec B58depeBpJe Bobk¥e e mumber of
Europe was 17 mllion, in the USA it was 15 ml|lion,
repoited Aifected mrepnie Iim \VEesterm & ugpRm wasy! Glliaa. WwobenyPA bivas

15 mitfsIL i/\‘ﬁ%paé%‘%@{;%,o %ﬁ@ﬁ@ﬁﬁg{{ %ﬂodr{af A5 frifign and H VIAI DS

I'emdi NS upper no S governnental health
agendas and the need for inprovenent in access to

heal t h servi ces_ngl ug .f}he .creati gﬁ\/é‘nd provi.si on of
Compptihsexylydeanpniiied dugariiens and ofl VAl bSureatez HPpignest on
the \géﬁd’gl@grn%ﬂ%lﬁéaﬁtf?%ﬁeﬁé IR ﬁe@@q‘oFQ%lp%\}éf’n@ﬁ in

i agno through testing, however routine screening
acceps tq haatite seaieeepiusdheloyeatioreand poivédiors bif gregnostih services

oo ot UL SIS b W

only BanBagmasidl @tdRih te38ME! BoRePa0BuEinE BBRADINS Frc‘o”gw%%é@/are
out breaks of diseases I n |ivestock and plant crops.

extrepug!ip rretsk ssasdal sstighea hégher fundingi igedegee ant public lmwareness
“mitegi'esease in cattle and avian flu can rapidly spread and
cimate the agricultural output and the econony of a
country. In the UK in 2001 , an outbreak of foot and
mout h di sease lead to the cul li ngt of over seven

The gifiectsonf dafeelietisasiseasesparss Nakllimilgd hiheefen pepulation,
seve'{& lR8HEfic Qémépé% %ﬁ%@é-bﬁkﬁtb LYorafadd 2RI iR IR¥EIRRBand
or t ence O

or screeni ng e pre mcroorgani sns 1n a
plantsenopk e Ouitlreak$ 06 swinentester (is wids, dsotaarEhmosaitit dissaisadh aattle
| ant_ source). are | ow throughput. In the clinical
and By R REnabioBL SPIR oy BRERP b GG Petf s the
ecorloPfy RE'a TBURNE. WnltRe SUKNRY 2081 € aRediterdak BHIfEaE BAASMouth
~ that the host’ may suffer from several mnicrobial
diseafiss lsadde thagulinge{rmyer isgven tmillign watile agd shegp gesvsibas the

eﬁecgiigaﬁ?%g\%gn&r?]iré]%{rgagnf ection per test, which has a

npact on the price and the testing tinmne.
In addition, in an asynptonmatic host it is often

difficult to decide which mcroorgani smt he_gati ent )
Currgpipypypileble sxsterpsiigr screening for the presence ot microorganisms in

a sample taken from a host (such as a patient, animal or plant source) are low
throughput. In the clinical environment, usually only one microorganism is
tested for per sample unless there are medical indications that the host may
suffer from several microbial diseases. This means that it is usually only
possible to detect a single infection per test, which has a significant impact on
the price and the testing time. In addition, in an asymptomatic host it is often
difficult to decide which microorganism the patient should be tested for.
Negative results for two or three infectious organisms can provide a false sense

of security.

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
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Negative results for two or three infectious organisns
can provide a fal se sense of security. Modern

waledgosilen systens used in clinical practice ep@l/cB20RA00195

based assays for detection of m croorgani sminfection.
Dispiblensps t AgplficztionetTradstrigions Madiateds AchpdificiRidrny nBeasence
Chain Reaction (PCR) Ligase Chain Reaction,

Basegt Agidifiraiiratesmnendsl el OHidren! NasaARRIGAGRFBAre also low
thro g)'u?ttﬁ'ﬂgmghm ,gr{aﬁt'?lre %e@ﬁiés“éﬁwo%ﬁ‘&%@ hARRS ok t%ﬂfa;e(ﬂ;ﬁ are

ay and severa ers. e approaches are a
difficuitwot htiongdtputn additienctinshisj tigsrer euding @ Iraliapde @ppuodch

whicf gt B3 U869 thetect fuftisls @it odhadn ot NI BSm g5ingHR fingle
samg@itgﬁeﬁ%mhg%d&g%%,ﬁgt ect nultiple pathogens in a

single test, using a single sanple taken fromthe host
organi sm Hence, it would be desirable to provide a

Hengs, thivel Bhd S R 1ROV ABudat Sl e and cBrHG R cafting
for aSRORAIRY of MiBdbidmidras thidt maylbé Peseesintabidoditalpsmpiee In

neans for effecting testing that can allow for
particelar dbweulsi e dghicable darmypeidedneans ifehetfectingniesting that can

stoASEHA8 0P8 AU oMY PPEr e i e

problens in the prior art by providing nethods and
apparatus for high throughput testing of biologica

SUMMARYes that may or may not conprise mnicroorgani sns.
The met hods include the use of a diagnostic

mul ti pl exi ng panel (DWP) specifically designed for the
In beoaduetran ethespriedent infetian onersbrmesplheraibrenyertioned problems

. otent i m cr.Qor ganj.sm speci es_t hat 0 nat

i B AT oK REORPO BT Lo 2t o Mg'? LyBEdpa te¥fing

of bidI8gitAN eBkiphs BtV h#§S oR By hest Eempess endrebragnisms. The
vvhe?_her one or nore specified mcroorgani sns are »

methpdss ineludg the Wse obidoflisgnestic Buinlexing Rangb{lRMP) anegifically
. rise he. m r.ganj . rigi ng: : ;

eSSk LR AT ESRER. f, B ptfdh, o, petepi

microotdahistBpitigbehattmay br nety hatdst p@sent in the biological sample.

In a first aspect, the invention provides a method for determining whether one or
more specified microorganisms are present within a biological sample that

potentially comprises the microorganisms comprising:

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

at a first location;

(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;
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(b) transferring the inmmobilized biological sanple to
at |l east a second |l ocation and perform ng a extraction

W@ @p/083141 he solid substrate so as to extract BE€/GB2007/000195

m croorgani sm DNA i rmobilized on and/or within the

sty gedershs & Autielc aeidfanpimation Biep @ircmadb8rganism DNA
anplification step on m croorgani sm DNA extracted in

sespacteyl, indtepdbh Whereline empdificaiionssiep issdieaatedt tawards

t owards | T i ,on of . I e. hiahly c e

S BUTURRRRT ot ARt i b sERSOn RO o T Bl FEREBHE
amgbrehep&dific anerddrogrisaRyusnC ehersia dagifoat stuasices are
target sequences; (d) conbining the target sequences
widerignagad patarggt s8aUsNCAsr sequences conprised within

a diagnostic nultiplexing panel (DWP), wherein each

pri mer sequence facilitates genotyping of the target
séduenaeinifgiheparfer seq@naepwitiea plortadtysoloprimeasequances

CrReteS R,  thadiasy GRSy ReRRp g Fofmren each
p%?@#’é?s'er%%ﬂcéffacnﬁﬁﬁlalsyg?édag,ﬁm%eof%%i@{ REQEHES, SO as
t eter t

ne genotype of any target sequences that are
present and correlating the genotype of the target

S encges in the reaction prodyct with the, . .

G hPPHPRRIRGh PO Sy I T L PBo b SeRHipation-f faroet
t Regbbpt&Yidial ts@MDVe. phésehtSiACd taspstst prédieing a DMP
i nvention provides a DWP, suitable for use in

g&aactigll Prgdpat Ikegeni ¢ mi cr oor gani sns known to cause at

| east one infectious disease that may be present

wi thin a biol ogical sanple, the DVP conprising a

pl(E)r ahalysingfthpriesetiors protkrnt ed dé rtecdetdrmine genotype of any

identification of at |east fwo or re SNPs present |
a TR ISPALISASES Joat ae eweée& apg wg%ﬁ%ﬂ%%e denotype of the

MHGFRAT GENISHBANHHEOrERBR. BRodUt OGith Ote diéfiRation of
wherm used'In a prinmer extension reaction. In a third
asypecifiedtmiesroarganisinsrprpsenti idéke diakvgcalaagaplesm t est i ng
kit suitable for personal use by a user located in a
first location, the kit conprising a testing

In a second aspect, the invention provides a DMP, suitable for use in
genotyping pathogenic microorganisms known to cause at least one infectious
disease that may be present within a biological sample, the DMP comprising a
plurality of primer sequences directed at identification of at least two or more
SNPs present in a highly conserved allele of at least one microorganism known

to cause an infectious disease when used in a primer extension reaction.

In a third aspect, the invention provides a microorganism festing kit suitable for
personal use by a user located in a first location, the kit comprising a testing
surface located within a sealable chamber, the testing surface further
comprising a solid substrate that is capable of immobilizing a biological sample
either within it or upon its surface, and wherein once a biological sample is
deposited upon the testing surface, the chamber is sealed around the testing

surface such that the testing kit can be despatched to a second location for
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surface | ocated within a seal able chanber, the testing
surface further conprising a solid substrate that is

within it or upon its surface, and wherein once a
bi ol ogi cal sanple is deposited upon the testing
surface, the chanber is sealed around the testing
surface such that the testing kit can be despatched to
a second |l ocation foranalysis to detern ne whether one
or nore m croorgani sns are present in the biologica
nple, In a fourth aspect, the invention provides a
rremb'a'sotp Ctenfeéﬁlmengh%thefanﬂw morerpiclRgrgRgistnsharganiesant in the

| higbgieAGaRMILS carrying one or nore infectious
m croorgani sms, conprising obtaining a biological
sanple fromt he animal, testing the biological sanple °

aQHOé Jbiiveh b@péchethaeahm.oﬁ%rbﬂaés demethbaest tP@a’tiﬁ? Nan anir?]al

t her eby di agnosin her the animal is infec

oreclufingo3 é‘“m"r‘\"edgqtoﬁs S‘Hﬁp@F'GQr efaRRrEfiRg opRgor more “Infectious
adﬂbwoﬁgawgnﬁ& donfAiEIAG Ndbtaifing e tfmdag{]m saMiileC roh! @R ARMSal,

is confiqgu atel in i

SR Rkl saRgle: AEsYghe (o) g mslaptnptads described

MR EIA) mwmaémm@t \:]Jﬁetfi@r eesamal isninfeBRdbivien @8k sl more
e

| e. £
c JrBp e IRy A, ARSI JTeBeTH 18 ha arumel. which

r egmtrténtgs tdoafigured abpmpnaielyea|hghtauk:thesmfatmstnamf regasdingy the

m?g?eé%{ of tlrn?%tloﬂ% ?rg{blbog)r r'nlrgn?sr ?OQ.{ng Egzprég gq tﬁ% F&ological
u§@mp|€f &nt@nel!y hedtreaingnt egeeheifconmmmammpmtels tasadnding
bg, WBﬁﬁzﬁi&B rE&arBiﬂgstﬁ‘e akii-blogd réé‘htéﬁ&@ s?éths bf Bﬁ'é BE fhore of the

teachi ngs provid her el n. DRAW gure

s dMBRIAUS MiCEgraRBisSoHRmh tobe Rregankin é'&ﬁw ielogical! ENBP'G These
C QNGNS USES, FURNRB AN ddUENISGURSH e invSiftigH 8R688 bspparent to

OBl R BB AR o e o

anplification or priner extension reactions are
sARAWHNGSor use in a DMP of the invention are shown.
For each priner, the first two letters identify the

ﬂ%g% §1 e@hggv? @ éﬁ@é@&@gﬁé?@%ﬂth@@'@f'hfiqhgé:RobE@rv&@b@m consensus
sequences - the conseFersus sequences were generated by comparison of
several strains of the same species - the locations at which primers for the
amplification or primer extension reactions are selected for use in a DMP of the
invention are shown. For each primer, the first two letters identify the organism,
the letter after identifies the target sequence for the species (1-3); 1stPCRP
denotes the first PCR primer; 2ndPCRP denotes the second PCR primer; E1 or
E2 denotes an extension primer; for Ureaplasma there are two sites for which
the primers were designed (UU1 and UU2). The identity of the primeré is set
out in Table 1. The organisms are (a) Candida albicans; (b) Chlamydia
trachomatis; (c¢) Gardnerella vaginalis; (d) Mycoplasma genitalium; (e)
Mycoplasma hominis; (f) Neisseria gonorrhoea; (g) Treponema pallidum; (h)
Trichomonas vaginalis; (i) Ureaplasma urealyticum.

5

RECTIFIED SHEET (RULE 91)
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denotes the first PCR priner; 2ndPCRP denotes the
second PCR priner; El or E2 denotes an extension
w@eoom®s3i4f or Ureapl asma there are two sites forPCBew7/000195
the prinmers were designed (UUl and UU2). The identity
of the prinmers is set out in Table 1. The organi sns
are (a) Candida al bicans; (b) Chlanydia trachomatis;
(c) Gardnerella vaginalis; (d) Mycoplasnma genitalium
(e) Mycoplasma homnis; (f) Neisseria gonorrhoea; (Q)
Treponema pal | idum (h) Trichononas vaginalis; (i)
Ureapl asma ureal vti RECTI FI ED SHEET ( RULE 91)
| SAPEPAEER QE@CB@WF?TI ON In setting forth the

invention, a nunber of definitions are provided that

W || assist t he understa f. . the inventi
t he IngERinacingt Tt mvestign. 2 Burberst Be s Seg PIoGR Bt pifBssist
?Jr lelri thé Qlthﬁ%ﬁhﬂﬂg?}’tﬂeﬂﬁﬁrmﬁf IGthr Ifhef1 fridanes bf deiby, alltreferences
nl ess ot herw se de a echn ent i
Per R, E@&'%@Pe’i"ﬁorﬂaﬂ?@‘f R refereaceqin, el ge'ﬁ-neqx oﬁ‘WﬁﬁT y Refwise
\l,J\EdGEMeﬁPdII chaioal &fd sui ehtnﬂ@tgtmk:sbd hereirnt haveathie same meaning
ich this inve

b
b1 oS PR (A Tabeic By BB ot S ey SR R Yl a in wis
( RUkﬁe&ib)‘l befhgEPWhére cempmutmiectmmtbnoiogyde@mmus ask described
in the art would have know edge of such techni ques,
for exanple from standard texts such as Sanbrook J. et
al, (2001 ) Mol ecular doning: a Laboratory Mnual,
Col d Spring Harbor Press, Cold Spring Harbor, NY. The
term"specified mcroorgani sns" as used herein is
i ntended to denote one or nore specified species of
m croorgani smthat nmay or nmay not be present in a
bi ol ogi cal sanple. The specified m croorgani sns are
suitably of viral, bacterial, fungal (including
uni cel lul ar yeast) and/or protozoan (i ncl uding
Pl asnodi um) origin. Typically, the specified
m croorgani sns will be pathogenic to an ani nal

6
RECTIFIED SHEET (RULE 91)
ISA/EP
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host at some point in their life cycle. However, the

present invention is adequate for testing for species

wW@boomogiaor gani sns that exhi bit dornmancy, comeeiEaB2007/000195
infection or sub-clinical infection. The term

it is"dxpelctegl tralt spaEon’ ofiskillsrdhberewoulds hane emdededge of such

enconpass sanpl es that contal one o re of
teChGat TN B SR RRMET 5 ﬂ%%tszwé BT RHOFEK LctloAla(3R1)

e
Molg e SR BS® 2, LT h i B ST CtRRL Bt oo Shg
SpriagiHaraar, Y.i ent, a non- hurmn ani mal , from a plant or
froma foodstuff. In the latter case the DVP will be
i ntended for the purpose of determ ning contam nation
TheQbrh g é&ﬁ’@&frﬂ&ﬁoo?@’aﬂl%@bgé Q%e@eﬂefﬁé’lﬂqgfmteﬁaéd 185 one
can SU|tany I ncl ude, exanpl e, urine; faeces;
or maxgisperified a;@ablesrcémaroqsgamsml thet/\mas orhsh@)odpt tsalpre&e,nt ina

and/or_sput agi nal or urethral discharges, .
biol G o, 1k EOT b Eoqt Ban Rt @ LA P E T, Bertal,
funddll qQRfNuding SHfcS RGN ?éastéi%ﬁd\ﬁbﬁot@ioeﬁf”(fn@mﬁwgl s modium)

whi_ch any of the aforenentioned secretions and
orlgguﬁypm%éstheawmfm péeRoaiyNS #dll berpatbepgere to an animal

|
hOSPéTIO%OChgé %)Iglsné ﬁﬁma%n }f8 HB(A%?/?ﬂ;tIP%e ﬁ}{ee%&ft ﬂﬂleﬂﬂgn ¢ Q&gcﬁlﬂate
for wsgiagi fomspecigs af hti@rmrgmtm;metthat bghnbrtt@asmamypfcohfnﬁensal
invention is tQ test for the presence of
'”fe’ﬁtn'cﬁ”f%r(ﬁ%hﬁll'rﬁ?% ’ﬂ){eg%‘é'?rt within that host - not to test
the host's own DNA. The solid substrate of the

invention is suitably selected from an absorbent
Theftebndbiwlagita saaiple’hps egedhedeinig intenedoio ennognpassgeaTisles
thatt hat act .to | n{)mbi | i & and. fl nactI vart any test qf

m eV SONFHRI ¥l Wé"{Sn‘B FREFTEY EPRigaRa™s Hig) e tgsted for

@mgg iR siddhy inventian's Hdpemalid igsH tnindéntivicoeite DMP,

acid contained within them croorgani snms. Such reagents

the miglogisal sa@pleeayybat OklgssuUtia®: adninan dadientad insi-guman
t

anif{f L Do 05, AP BRSPS, U7 6 SR Yoot YRR, O0FL R0 oo

lntea@e@lﬁsﬂhqulrpasmaf deteairsng eoh@ﬂmﬁaﬁmn af the foodstuff by food-

borr(p:ﬁelela ?yéﬁgﬁh ﬁhg\pgeﬁeoérbs@ aépgl o gﬁ&?&%rn;qaleagrine' faeces;

vag%'l YRBEAIC rEbtl @rBERT 4 @b ehiBod 2 sANPNahd/bt &putum; semen:
mbrane); a woven

vagmal or urethral discharges and swabs thereof; tears (i.e. lacrimal

secretions); biopsy tissue samples; and swabs of surfaces upon which any of
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 fo test for the presence of microorganisms present
within that host — not to test the host’'s own DNA.

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 immobilization of nucleic acid contained within the
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fabric; and a non-woven fabric. Suitable solid
substrates are described, for exanple, US Patent Nos.

WO496H88:147 5756126, 5807527, 5939259, 5972386, BOBEB2K;7/000195

6168922, 6746841 and 6750059. In specific enbodi nents

i b e SSER oL AR HR) 6l ¢ (BHORLAE o B g o
cat:oﬁEAdEdevgaﬁs) chitaigrenbgesiscle. @S ENTA) Mared BAGIOr BAPEEIdO rrhe
tman FTA(r) Elute paper. A significant advanta

SO"thI*r@SFF@f%%eI piayhacenesaistan rbeatiesh a material selened dron drom a
d
ool BHETRL 9L RS R R WIS, K

fibre nmteniali i prdymerid tlbr@gnat%mral l(elflgt amyn ﬁ#ten me?bvi@géd\l/qovgn
the initial _.sanp eC|on ase of the metho
fabricsr Stheh MAPGHEYEh P, o BERE SR 5S diiei SRRCTPBRafor

exanfﬁ!échﬁf"%rﬁ Nbé 8RGs56Ph Y5 deld, | 81 A5 3‘9%5§°|5@_F%386

substrate with, say, a sanple of urine or
598538V $168822 6746841 Iandnﬁijﬁﬁ)%&elralspemﬁcr@nbgdmesms of the

pres i REBhIAT splf slbsRter indlitias T baneb dErttil Wit Wliiman
FTAS 3 Phagsn beTA r@iﬂ‘r"é@ FdRfbnk Os@cr eat V\'ﬂgatl'r%‘?@mr@ paper or

wi t hout the need for expensive handling (1.e

Whatredm Fdé&@Elube paper. addi ti onal chemical fixing), for
i nstance by regul ar postal services. The inmobilized
m croorgani sm DNA can be easily extracted fromthe

A sigrifidetht %éf%hfa@beof' et r'?\%tﬁd%sﬁf b FP&%‘}% Ci’ﬁ‘veﬂﬁbﬂ_l_l%qjhgy aP¥olid

using a sinple heat and water efution step
subsirateetreated, withusagent osicress AVagshamMHTA Ehitef reagdmgtamlbe
rforped at hone or in

I | ect
usodRER afitiou it BanEincHE a6y oot RalrIs tidr praisdoesdha
the ihREl @@ndle &dI8ERIn PALSe JM@ILAEhOd DFohet mvﬁgtlon could be

arrangenent are Si gni ficant as to-date nost | agnostl C
carrieout by ars !rlﬂa\nffhealmrblyasm@ anksié antiosimpdyrplettingp thee solicrold

b er d cal_enviro
subslit uBE it BB b Ms0igputdibbon i so'binbigetrate wil
lmmfﬁmllzteﬁkdrgl ngio@ot@atismg KidseAtaAr tHandirine an samedi SBIMN that
of the present invention, includes a seal able chanber

infecfiRis PaHO0EEs Sra Sakely renglesed napdnferhieuk pnd He sawle can be
trans'kr)r:ﬂg%% g?géa?&stmzn;_gpcé’tﬁﬁr Wbl KB hPexPER%ivE hafits (Pe.
refrigeration, or additional chemical fixing), for instance by regular postal
services. The immobilized microorganism DNA can be easily extracted from the
solid substrate in the testing location, typically by using a simple heat and water
elution step. The invention, thus, provides a system in which 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 coliection to be performed in a clinical environment, which reduces

uptake amongst the population as a whole.

A suitable home testing kit according to an embodiment of the present

invention, includes a sealable chamber that encloses a testing surface. The kit
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such as a drop of urine - on the testing surface. The
testing surface conprises a solid substrate of the

w0 yqpa/088adTri bed above. After the sanple is depPSI/GBe006/000195

the testing surface the seal abl e chanber can be cl osed

inclu%éuéf s’érl]@?‘oriné ff%@p\ﬁlHicﬁtd?t%cf‘ﬂ% REQ B8P &cd E%idl@?i&élnébmple -

ace fromfurther interference. I'n the sealed state
such talsea Kirap pemdnas arethe esfingsudacsi tee iteativgf |iraeeeoonprises

» sof RS 10 520 B CS00 RAEP e oubioh M o

the teRphhngufaet! ly sdameakbrbh®cthaahebeCamsla @ReACthat it
(1 f hecessary by breaki ng the chanber open) allow ng

encapsidetes and toteteckssthenigsting fsadace dromardtrthen pdgrfieyangpsiasthe

soni RN T0 b s RO R Rl SRR GR g PR o
and €8Yaecakbyatchakad & essipaCRciity NosdtedtredRsely rfrovithb ddee’s
3 ' ends on each nucl eotide are joined

and 5 b
homeyilsibrdePtrg éacilfy e seatablenclearaber geh @eﬁzﬁm@c(ﬁ‘sn%e@saw
i.cal I ' d 0
by blgESEI G BB oBoh L BBl B 35 BB sty ctytace for
analyBiehypugloses iadesrdintrioutie niAcdd tiiNkveation.nay be
manuf actured synthetically in vitro or isolated from
natural sources. Sizes of nucleic acid sequences are

A “npbﬂei&%lclﬁ/ s%ﬁeéﬁé@’eg assihjR BHNRULIOf sthavRdPBbYAeBRinked
or doubl e stranded pol ynucl eotides, or in the case of
sequshoglaf ualeotites ipowhichclheod'i arrd S endieom@askrnusfectide are

.. nucleagtides (nt).,One thpusand bp_qr, nt ual. a .
joinedy By it 6| S gk, piide 48¢; Bdelt Pl Safditds, Bim dvaigely
polyriltfeARfsderat MAEnes hmade tpPigtadbyx@gldrediectide bases or
_~"oligonucleotides". The priner sequences utilised in
ribonugleoiiflesbases. nFelnvdaotidas indudridPRiAcapei GNA, and may be
C . Ol jer
man GBI SSVREIAP I r RURES, 800t HRRSPESSu RSt o
nuclgiopddid isegliences aeae ttymicedllyasxpressederseine demobee ©f dageopairs

nu of related en tic techpiques that. utilise
(o9 Jof KEoRlss SHBPEehR B ESe of dras Frye ol cpedpr Fgded
polyRRIEERR & tHIVUHBENSF fRIe&desqupd®rRf thBUsARI bp or nt equal
extensi on, denaturation and hybri'disation. Typically,
a kildb@eRei (kb).Heolynucleotides of less than around 40 nucleotides in length are
typically called “oligonucleotides”. The primer sequences utilised in the present
invention for the nucleic acid amplification and primer extension steps are single

stranded oligonucleotides.

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
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
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preferred nucleic acid anplification reaction used in
the nmethod of the present invention. The term "priner

we@z240e/0831en reaction" is intended to denote a rPRELGBIW7/000195

in which nucleic acid priners are designed to

enzyaicail 2% Ey otaeg By 5@59@0@68#%9@ ndPRoNBES Ty T bcehé ¥f the

ext ended din nore nucleotides to
primat. 'Iél‘r&jpomemélybrldmrat dpesitionrer a diydr taTge’esaQu@nce that is

mm By 81 1 pr B Bl B8 Pl BRI e phe ratimorphism,
suchP@asid 's@f@l@fmﬁ:l&ﬂlcbrégﬁbﬂmo‘i?hlsww éﬁbédl?ﬁé}gé eof the invention

nucl eoti de pol i Sm nbodi nents of
Whefenif@npﬂmrm@ﬁeﬁeorp hiase rugrsfiisaintiof s kmmwba‘ﬁléPuspBa:, rsaaagie

vl el R a0y S B B EL PSR By e

chan@lt@rrrﬂnéiﬂ{qnn[]@teoﬂﬂenuﬂéﬁcﬁ Uﬂﬁox%&cﬁé‘otﬂie The only one of four
di deoxynucl eotide. The only one of four nucl eotides

nuclegtidlesyingl willk extemd the pimekis the aneethaiés chmplemsentary to the

I r e n r t " .
soquEpE; S edet, ROEndoaUeNIG El  dle 0" Rt i Rice s
detedumledgjuﬂn@ taeaehr)eﬂygs phase obthd ettt doithedhvérition, described

nvent j described in nore detail below The term
in mor oq?‘:‘;} BB“H‘% allele" is used herein to denote any two
nore alternative forns of genetic sequence
occupylng the sane chronosonal |ocus and controlling
The tthem s grodymampdi taé@le:ht—w asedrhareire to Miéraite camartwat bommore

nat ally. thou mut at i an nd ma esu
alterfitBERBRL dpiatist SiERctiRh o 10F Sefah chEiiodomd tocus
and C@rﬂtdlﬁng theas AR Sefirabd CRafieeisBb EAMIRIFation arises naturally
ynorphism Gene nutations typically result in an

thouah m@ﬂtaaowmcbn@yareisaltybah@mﬁplcmlm@r@hm &iithin pepulations

n of [ I
or g nCia cruRen o RS, B BBEORb R Bl &Rplgh. Gene
mutatbsnertyploaﬁy r@t&llieinl mmsajtered\/mn(semran@rseqeelb@é IAgiused hierein,
of which calgqloccu eve glenes that are highly

|
the g’bﬁ@%’ﬂ?@(‘?nl Rf 2lflige RO B@E’P pytiliged o Sﬁ%?ﬁhl@nﬁmgle
nuclé@’(ﬁfee bAOnRIhRbeS AN, bbﬁsbh%ns deletiops, _inversions, .and

repl acenent /substitution of a single nuclé€otide Inthe
SubSDMOSIéqalé@é@/imh eagiocew @i ini genasnthahergbighieconserved in

a gl\?ergrgdéc:?e%ns&w’ ene?ymorpﬁ%massw%%rthe alle\es differ by the

replacement/substitution of a single nucleotide in the DNA sequence at a given
position in the genome. In highly conserved genes, such as 16S rRNA in
bacteria, SNPs are highly species and strain specific, thereby allowing accurate
genotyping information to be obtained. Other highly conserved regions in
microorganisms include the bacterial 32S rRNA gene, yeast 16S and 18S rRNA
genes and viral polymerase genes. Nevertheless, it is within the remit of the
skilled person to utilise bioinformatics techniques identify SNPs in other
alternative conserved regions of the genome for a given microorganism.
Polymorphisms, such as those described above, may be linked to specific
phenotypic traits in the organism under test. For instance, antibiotic resistance
is associated with mutation and, thus, polymorphism. Nevertheless, the method

of the present invention is not restricted to identification of only polymorphic
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bacteria, SNPs are highly species and strain specific,
thereby all owi ng accurate genotyping information to be

wo@bdoaiossiadz O her highly conserved regions in PCT/GB2007/000195

m croorgani sns i nclude the bacterial 32S r RNA gene,
positledsh thé YerdehdBS HINidesRnRMes ihtat taa) Wfﬁarré%mpetltor

genes. Nevert hel ess it iswthinthe remt of
contr@ksew@m@r @r@nuseﬂ (" aidivernronseryedrarass ae@@ﬁncm@g term

polyh&ﬁ‘?tﬁl'cfam u%%q ?&o@g V. ’@l Jeﬁ{ogggltev g%ri&ﬂ@fétv § %lvre% A '5f the

setuﬁteyerWBEﬁinfﬁe ghlghtype sdmemceegnai bethqhosed forRY ahe the
l.inked to specific 5) enot ypi c tralts in the organi sm
a

artifigicrampatier Semences m\%msﬁﬂqeut wili berappregiaiegdethpbthe so-

coleREERFY L DY B AR Sy SRR BRL ] progucs

of prmﬁr axéstsiorcorthd competitor ﬁ%mﬂbi@nex@bsd?é Wﬁld type ’template as
phi cpositions in the nones, of the
the fﬁ%&%&&? geaft tnpronies wikspve @%@('ansl?&a?.m@@%'aﬁmeéﬁes

sequences are used for a given conserved target

sequence, the term"polynorphic allele" is used
The prrssal yntantidanist kasdtk irv paitatpan aamethgd vfen reliatie aindt high

b h t b
o REGHE RS ORI o2 s rhibib el TGRS oo Bt Bsafiop of
mlcrdchf;émtsm%tlﬂﬁﬁgt sampid. ITheenigiP Brireah B b@tdarﬁél?élst@@né@léémyeﬂe

ynmorphismis sinply to aSSIS rentiation of
use tqflear siganastc prodie¥nef ppreindPMXY dhat de ditected towards

geno{fﬁ@ewto'f taoélu?ﬁwl oAb ch%rraéjr?lSI[nlggtth\gk {,@,9? ltﬁlqﬁgr&teaeﬁgmr%é%tng the

especti ve reac I on DTOdU

biologiebagamleml fbal DMHY@&Met 5 Sdﬁpeopml nitr)wl bﬂ\/gﬂ*rgﬁ%r@nthias each

as I N, par pon 0 relil anl e _an |

SPGC?'HP@\QBHWBS? 24ty A di Y SRESEVertsIeaUBNe? dy t@%mﬁwgated
f I

o a1 T Proashoain i b B sTAge Tho BP

allomﬁagﬂmﬁia@enuss prlmemxtag\smnr@lac(@n@)o ideatifyi i§ odé oeatard of a

plore 5 iReMar At B Bt oh B oo ftRea e s, o

the Jﬁ@ee%\wmuhdﬁ@yasgmﬂw N idrecrfd @E'Wléulbhﬁthe@@@mlc or
specifically hybridise with a highly conserved

diagrosiiGeai@asi \WimNain e misreagarisey Peta iededdogdall readly
Wlthl%%gﬁ?ﬁ?%é vé% g{rqzrﬁé‘.tlp‘@nt Qe Ur O HVeRtioR FBLE de {}?bed in

tanéous priner extension Feactions
moret detaill belovi, \a DMFbm%smemmaé@dmécted at diagnosis of the presence of

sexually transmitted infection in biological samples taken from human patients.
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
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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plurality of organisns are potentially present in a
single sanple. The DWPs of the present invention may

wa@iovakdly? be directed at particul ar therapeuti BCDGB2007/000195

di agnostic areas, wherein the m croorgani sns being

Otheresisedsé Osrehal to hwisial] DMPS i %uﬁéﬁl?aaﬁ‘eé‘téga u%lu&é/ Pfood
In an exanple of the invention in usé describ

poiserjng; Wbesgulogiss| wwllyan@md §aa©@e|ﬂnbeplh@l|tlﬁemaialﬂat hepatltls

of sexually transmtted
men e R hento BRI iR BB o b BRR AR sars
MRSt fabless anfiras; Rt Vaéy Bre wlasémraataslmgdnastbohmsn{ hesliow
presence of bact eri al pat hogens such as Mycopl asna

feve%pQ feven ahgiai éieélﬁlde feeBaiesd nblile fpyemdissatans dpffpienza;

d sSPp.; Trichononas spp.; Treponema spp; or
meaQ’%& %5/%) indi da al bi cans; or viral pathogens such

as cytomegal ovirus (CW); hepatiti sdv}ruses (e.qg.

HAV, HB d HCV . h nodefi ci ency viruses
The (y&piony (g p%nﬂh?%ﬁ%twh"nggg'S(eamaéwcemé%fegoéw@sblohc
sens%lv‘it}r‘slﬁsbéd@\@l é@\bgéﬁgﬁfg fRULAALO élgvyéné%ﬁﬁ ‘the DMP

uenza virus; Epste r virus
testingdesigini a- m@dlewwsspeﬁsiqug/zw) tha hemmrm@taofeaeatment of

i N85 Bt B T PSP ke acationa
sepsgaeepitapi tdfs; ml@d)tﬂblloglcaheﬁk@éﬁtﬁlbﬁtlorﬁm@fn%'nhbﬁ)’tlc sensitivity.
| ei shmani asis; African trypanosom asis; pneunoni a;

Furtharangie; theargentigesmay arp\ude inflermetion akiott thalregression of
som% %Yseerase:t;% "’Heefgr]n"i‘imny‘ﬂ e&lrﬁ:‘en\&%{l& ﬁ? t%cZ%/ \évtﬁoeg\é%% which

ever, dengte ever

in malyp easEr wflecﬂ&fthengres&&ﬂstheﬁjsmd benbéﬁtrat'ﬁ‘rﬁ‘may include,

tion further |l e et ecti on_of sequences that
for AR Bt PHIESHITES MR Gy | AUBBWALYE anfopaeRiogern be

obta??&éd' ﬂSrInUﬂien erﬁi&heﬁéﬁéﬁﬁﬂcﬁlz éé‘ o Re DM CliGs L \‘cﬂgm@?asdc%n by

his all ows speeding up t commencenent of trea
mdu@'@”l 9fli @i dorapstitoo uselquendse tbaab@nemgasgﬁthspamdsrmnwhlch

t he ddl tional arate ste
comfehth £ RREl B8 HorfiR: f | RlroR St PaPPEiSc at & specified
positignen tilsvVséguericer b ﬁﬂicﬁ,totth@ {ahRyENEQIerirRY Pﬁ@‘ﬁo@'ﬁpetltor
i nformati on about t progressi on of sone di seases by

SGQL@QP@&%M@&NM&@%%@& eiemaiivef nupieelideedt e Hmgiien, of a
knowWMBRIP 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 sequencés also provides an internal control for all

the enzymatic steps in the diagnostic method of the.invention.
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in many cases reflects the progress of the disease.
Concentration may include, for exanple, an assessnent

wo@booziosak7 | oad. Quantitative information can bBCT/GB2007/000195

obtained fromthe prinmer extension phase of the

The DREEJFNe lﬁ%ntlo'hsFsaQG@ablgyprb{?l%Hséso5 fﬂﬁra%t)’:% itrclgpt‘}]f)artely

sequence to a given target sequence
plexe@elqnmame:msmiuhd)msHawei/art rtbeIL[aME’ (2 1)1 yhorcpﬂm;smneaprimers that

.speci,fied positjion.in it nce conpared to t .
are ifpgUEedarul STaskaigLes Tb i edeqn oneaneme et f bg 3Pl
surfab@‘ébH%ﬂéBlgEHet iﬁrtﬁé“f(bl’ﬁ?of‘él“s'ﬂ%@h's@%s@étetcﬂea ?I@\S,é SLesRk. a

known SNP which is otherw se identica If the

conpetitor is supplied during the nucleic acid

escReL b BB DD GEREETL oKBtn Y o
achleﬁtédn&e&lﬁglm@uﬁfm}@%ﬂt@@hh@hgﬁs tif®luding mass spectrometry (e.g.
nor phi sm contai ni ng target sequence fromthe

MALIS{ EE)&

or §lasirerhefesisntepesaPIIRRY ale§kf@@h@re§18éw@blﬁ wEgtoagray

dj t I
(o9 oSpuB s St BRrotef PR REEE P ol s ptiop, of
fluoréseWntifredbeenelidé@iieco e Nt BENRAN Gdlltapst BNIStream® or
i ntroduced sequence vari ation directed at a specific

Appliedt Biasystenmsir §NPI®edueJTce)mer atmid dergor entigyr hioéin, or a
radiofi{ilor [ nieTdT GeAT] SRpieeoainel iEaPrgt a8Kigsion

prodiidts | iHGhI108s Qfetér‘ﬁﬂ'ﬁ@t‘icbﬁ %rccéﬁﬂh@"té er%la@ﬂvé%@fé&ﬁldi‘e@e@ﬂt both
internal control for all enzymati c stePs in

massispefiesetty ard hapillafy Qlﬁ@tr@mﬁm@ﬁe Theunwp Odfthltshe
invention is suitably provided as a plurality of
appropriately plexed prinmers in solution. However, the

In orldVEpeeific araisodimept ios ehprpraeest tnhahtucaf Geadﬁ‘iprMelr mdnmed
a solid surface such as in the f a _m croarray

withiry 46 JOMPAVaTiAd By eo\eiAl dlHctegdios lsegfihnsw{bthaérmﬁ B0 primers
weresu?]iI ﬂ%‘ﬁ/gaﬁl%bl%létﬂ;eenﬂﬁe&lgrl Q%?qfﬁ“@ﬁk? HeforeREE Ak QL Od?fmer
t he fo

reaction products oW ng primer extensi
extercsdon beadiiohi Ehe graduiatg o theurdaetionfre putifie imgorder to optimise

di
masg, et B R TS AR BByt M TUsR b e sottagnto
an dgﬁzdswtéawehﬁarﬁ t‘ﬁsﬁléé{lﬂﬁta“smlo%ne@ﬁ@qﬁc%(”édﬁatl@% mEhHepdity,

arra S via | ncorpor ation of | uorescen
phot@—a@%‘&ﬂaéﬂ Elye 0 of ddBagse. gpegseretl CAlyss' ssngspsfe gama

SpeCQro>C|~ﬂ\’3®) and analysed on a matrix assisted laser desorption/ionisation-
time-of-flight (MALDI-TOF) mass spectrometer (e.g. Sequenom’s MassArray®
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

specified microorganisms in the biological sample.

The invention is further illustrated by the following non-limiting example.
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Applied Biosystens' SNPlex(r)) , or other |abels (e.qg.
antigen, biotin, or a radiolabel). The preferred
wOoredoiosBiior resol ution of the priner extensi onPQI/GBA®TH00195
i nvol ves determ nation according to rel ative nol ecul ar
EXANMPDRt, both mass spectronetry and capillary
el ectrophoresis are favoured for this. In one specific
enbodi ment of the present invention, each priner
c I 1.k hi e ie al | i
TheI @’%{9 htsg'ﬁké%m{)%a? a&% ?%ﬁeﬁfn@r g O\%reg\éop\?%’h{a%g%lﬁe%d ‘iifr‘ghly
accureteatielsy evtiioh @es ltiae puinght toaddtbeninkefryr mumberadftiefectities in a
~ prinmer extension reaction. The products, of the ) )
singlecsamPish &he g8k coOmpses typdearts ¢ BptiMmple bomgs sollection kit

o PEEHERUFE TSR ALl B ki) and

novalyddixcally Yramsiiitted infectirpMuttiptep Paati (STIMRYhagl ées Diggnostic
oto-resistant array of mass, spectronet ry anal quSi S

ph 1 ay i . :
Muliglexe Panel dDMP syt sap dgteymingnyhgiher yad genainrdyal is
_ i q ; : Ay e of £ L
infe R, B oS e s ERIEL piaaly, BASRNAN Gelfene, itah $brozoan
andMdassiyal prthiggavisasirgpBOIA basstdetechroldggcri bed in US

Pat ent Nos. 6500621 , 6300076, 6258538, 5869242,

6238871 , 6440705, and 6994969). The results of nass

ThePRESEHAUBIBIE dRRfInsEafesthbt: be processed using an
appropriate software package, so as to provide

i nformati on on the presence or absence of priner

SR PEOLEL S il SR8, LBt
t hanRiRbREbaAIpaBHRING.defived iffdv:e BtHuPRan Srifd!shRele.

illustrated by the follow ng non-limting
exanpl e. EXAMPLE The present inventors have devel oped a

Fagorie i alEral PHTh PR e RTh B fHEabfg B ur B hot
| nfipeibRNWith ModvnSitRAE ehayhe: teBlifglpRetedtelpr i ses two

parts - a sinple hone collection kit (utilising
What man FTA El ute(r) paper as the sanple carrying

SRS SR SETER (R SRR A S0 e
P a%*h(éda\@)frdvhixdsatha@erdmiﬁum.ne whet her any given
i ndi vidual is

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 to 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)
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infected with one or several sexually transmtted

bacterial, viral, protozoan and/or fungal pathogens
wagiongsIMA based technol ogy. The present exanpP&r/GB2007/000195

denonstrates that: Watman FTA Elute(r) paper is an

wer@%@l WAl afid b8 abrdiagheld @lpuldted %?'thémﬂ(rﬁfn%ri)@@éﬁrtment
pat hogens derived froma human uriné sanple

of Healifpounds present within Wiatman FTA El ute(r) paper or
urine do not interfere with down stream enzynmatic
testing processes. the novel STIMP functions as a DW

Eacﬁ‘ﬁhﬁnb%aﬁ#ﬂl@ wWad 186 ked BAtd/ h WWRANRM qug\e['ﬂﬁlté@ @/Vhé‘tman plc,
at hogen m xture. MATERI ALS & METHODS CLIN

BrergiaiPL EB)A seotdé  oairdddys aligiies &NeS’@rld)’:btf@lanedlrfnedmappllcator

(Purh Bl TRRYicneR Bl o TRerA TR anebParHiatipg four

timeb i (R RBPLIROLAL G YR uiHe asked to provide a first
voi d uri e sanpl e %approxi mately 30m -50m) in a

sterile collection pot upon attending t he

e SRR Bhal AL 9IS 1
roong e(ng FAORS u(n'tlr‘%h%'lé;%la/t agrz/r LN veht SRoRd %ontamlnatlon dry

tlon wer e ried out accordingly a
samgtd pafdst wm}placml ihdiddnalhyn irdiaat selfiseal pebdhene b!gcand

uri ne sample S nsferred onto a What man FTA
furth%"&?"é?é)aggwa\%a Refﬁ% ‘Brentford, UK) sanple card by
di pping a sterile foamti pped applicator (Puritan(r)

Mai ne, USA) once into the urine sanple pot and then
Batahl dtanchg sesinles i(dkandn1s @@pa@éfpéuamrée%rf@%poecaﬁewwere then

oo, (14 op SRR O Bho BByl il DA g e

testlﬁgnlbbgﬂidﬂ ¥it & JaboF&topy @Y @GYrmeingss BaedH aﬂbmb@ﬁon&mon was
npl e cards were placed individual Ié i nsid
12

und@réalfersélarmgoth?t peiied Hag Desamber t-hep 6@@aeat2q0§omclus've
Batéheﬁp%rﬁbllérgollectlon 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 techniques 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
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Batch 1 and 2 sanples (31 and 13 separate sanpl es
respectively) were then shipped in two consi gnnents
W@ 200a8/083der al Express(r) courier service) to tP€r/GB2007/000195
testing location at a laboratory in Germany. Batch 1
Triclkanph&s eadihgid i on was undertaken during the period 12
Decenber - 26 Decenber 2006 inclusive. Batch 2 sanple
Treposemackdlittifas undert aken during the period 5 January

- 07 inclusive. Al sanples were anal ysed
Ure?pr{&%g%g'?%@?%b@ﬁan i ndependent | ocal |aboratory (Kiev,

Uk; ai ne) which specialises in Sexually Transm tted
Infection testing utiliSi onvent i gnal. basgd . . .,
The gl BAnea M quedoc e dBaaBratyy B SaBeiae 5 fiarinic)
werdSRaht H&HE?FE‘% '#s%gf hheAkdsuidmBb@meatengiisingt &k fOTIMP/DMP
presence the follow ng m croorgani sns: Candi da
metladd(designaGid asfloé dalb’).achomatis Gardnerella vaginalis

Mycopl asma geni tal i um Mycopl asma homini s Neisseria
gonor r hoeaeTri chononas vagi nalis Treponema pal | i dum

« EXPERINERTRLWPRAOEDORRSThe results obtained fromthe
ocal testing laboratory (designated as the 'clinic')

were then conpared using the results obtained

KIS, he STI MP/ DMP net hod (designated as the
DNA' FZ‘#JJF?A&H ERI MENTAL PROCEDURES DNA EXTRACTI ON To

account for differences in DNA concentration six 6mm
sanpl e di sks from each Whatman FTA El ute(r) sarpl e
To gegounivierediigesnaas s PAY gOResMrationgsix bmm 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 mi 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 2.1ml of ddH.O 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, 80ul and 100pl of ddH,O were added to each tube containing one, two

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

16



10

15

20

25

30

punchi ng device in the follow ng sequence - 1 x circle
per 2 ml tube, 2 Xcircles per 2 ml tube, 3 x circles

wW@en7/Aasith7 t ube. The punchi ng devi ce was cl eaneRCHEGB2I07/000195

exci sing of each sanple card by punchi ng through clean
95C fiot Bérmipapey. Afteeéndubationftbe | sangrebyvepe rspbinre t2000ggfor 2
~ filter paper soalo<ed [x_mtE 0% EtOH a fg]lrth]gr t hree
minutesread steragtabdftC of O FESs aBifisaiHht HoAT g2€h samnieAvas

usedgﬁ%il»%cg&gv\rla%ag qlﬂm@iﬁﬁ@gsm%)w%d once and DNA extract ed

tube nu extraction was perfornmed
using Wiatman's FTA Elute card(r) DNA extraction

protocaol in o§r nodi fication in order to account for a
POS({SWESQ% Q-9 punch as opposed to the recomended

3mm sanpl e di sk punch. One, two and three 6nm sanpl e
di sks or Excised Paper Fragnents (EPF) were placed
The ifoitowvisg patl dines 2titained b rb dhe dvatiEmet Rddetticrubesype Culiures
_r@' ch 0.7m, 1.431 and, 2.1 m of ddh O was added
(NC LW@E‘? HoRY ¢S Pestie LONIPY was vortexed for 5 seconds
three tinmes and the sanple disks transferred into
separate clean 0.5m Eppendorf tubes. 50m , 80nm and
Cell liogMo. obpeeie® wer e added to each tube containing one,
two and three sanple disks respectively after which
the tubes were incubated at95C for 30 m nutes. After

NC1roobat Nogohbrehseapl es were spun at 12000y for 2
m nutes and stored at +40C. For PCR anplification 1m
NC1dfl48achNs SABPENMRAES used directly or as a 1: 1 dilution

| dd a4 CONTROLS The followi ng cell lines
Nco\gg%lgi neg'zg?}g(rgnﬁt’ éfe Nat i onal Coll ection of Type Cultures

NC1ONZTC) Weuraklgdnas positive controls. Cell |ine No.

Noﬁ%ﬁ@i es 12700 N. gonorrhoeae NCL 1148 N. gonorrhoeae
448"N"OGYHSr r hoeae NC10177 U. ureal yticum

NC10915 G. vaginalis
NCPF3179 C. albicans
NC10195 M. genitalium

The cells were diluted with 500yl of fresh urine and then 50ul 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
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NC101 11 M homnis NC1091 5 G vaginalis NCPF31 79 C.
al bi cans NC10195 M genitalium The cells were diluted
wowamno8adm of fresh urine and then 50m from BEDGB2007/000195
sanpl e was taken to make positive controls as foll ows.
Positive control No. 1 NC12700 N. gonorrhoeae NC10177
U. ureal t| cum NC101 11 M homi nis NC1091 5 G
NCHidgtnal n%qe% C. al bicans NC10195 M genital i um

Bastti v 2NC1 1148 N. gonorrhoeae NC101 77
NC .ﬁrea?]tl%‘kw%@gl 11 M honinis NC1 091 5 G

NCnediinal M; heorRB1 79 C. al bi cans NC10195 M genitalium
CP%%ItIV control No. 3 NC08448 N. gonorrhoeae NC10177
NCIG9Gr eaFPEAHARCIO1 11 M hominis NC1 091 5 G

NCPegf Rl s INGEERL79 C. al bi cans NC10195 M geni tal i um
NC10195 M. genitalium

Positive control No. 3

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

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 amplification.

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

trachomatis, 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
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The positive controls and the fresh urine sanple used

for diluting the cells were pipetted onto individual
wO-T7m8uee(r) cards as recommended by What nan ¥GDGB2(@21000195

ca lcnR) . After application of the sanples the cards

diffeverteardas ad thé coBEefved regipnbousreamsbdNAdesighabted assays for
above. In addition an aliquot of each posjtive control

eachy pathqgery r £oR the ialerathagens thes eanafeeﬁe‘énrﬁaplnn@qae@ was the
I r t
105SEH R HETGUpER bl il s
the %ﬁNﬁmﬂnm@se&dﬁg thabl e to obtain positive controls
for C trachomatis, T. vaginalis or T. pallidum ASSAY
DESI GN The DMP assay design is based on DNA sequences

For Ni.9hteaigige e d dheiygesortidi&l %{Féasﬂ\/(/é\*enﬁsé’(ﬁ tSaSQSIQn six

species of interest. To account for high variability,
assasr ekl feikecesequereas fonPCheand rmnmere@(teesgooniE’E\)v@rlmers are

used-tp design three assays for each pathogen. For the
Sho‘ﬁ?lm Egﬁlﬁlogens t he conserved regi on chosen was the 16S

r RNA gene, except for C al bicans where the conserved

regi on chosen was the 18S r RNA gene (see Fig. 1) . For
Theyassave deottifiasmtiboor@isenes eoft thaonodewiw dasierialefiengsd eand

protB?oé??%&fq?qu(th% 553?@? The exact sequences for PCR and

mer- ext ensi on prinmers are shown in Table 1.

The assay identifies the presence of the follow ng
acterial, fungal and protozoan species in the sanple.
C. aPica]%j cans C. trachomatis G vaginalis M genitalium

C. iMchbeEkini s N gonorrhoeae
G. vaginalis

M. genitalium

M. hominis

N. gonorrhoeae

T. vaginalis

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
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 signal 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
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 ampilification.
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T. vaginalis T. pallidumU. urealyticum Two types of
assays were perfornmed. The first type included control

W@ o9pesiltsor sequences for each target, the secepadGa2@7/000195
not contain any conpetitors. The role of the

In theosErRples AnalysedowBigs vecorpdthiersi AbRinaRaB&EMJeckR! only when
control for PCR PE and other enzymatic reactions as

the taegat RINA dionp they Bethogen Was aresaRbindhgisempie c dipeetstimm the
sam%gmmﬁleg s%?veeég it %ﬁ‘?% é)%sﬁ‘?/g Bt dJo Rt e8ch 'o‘{Wéa}J h{)ﬁfevép‘? the
npet| e €

or even i not contai h

S|gna|orsr@lsmmdbngallDblﬁgétar@ﬁphffsrdomgten%rpawOga@ssuﬁlbeto conclude
npetitors were designed to be identical to the

wheifief § dee sm&l%é!@@érmi %m%n@m{n@mﬁtsqawgﬁrh!m%@ﬁt@@ one or
seve%lfér?{ ,ggcﬁg}% gijtg of the SNP of interest, the
es 0]

seque e conpetitors are shown in TabI e 1. The
conpetitors were added at an approxi mate anmount of 30

copj er. get per PCR anplification.In the sanples
PC%&‘Pﬁ%@MImUt conpetitors a signal was expected
only when the target DNA fromthe pathogen was present

in the sanple. Targets fromthe sane nmultiplex serve
PCRaganplifieatien wasipenaneshin did feactieaciolwnieeontatiry er.25x

[l tar
HOS B iR aqﬁ%ry?a%%aﬁwgé@ o Bl R 2By Tler D1l of each
Qi or
prim3f ARl & A0 BF HARS L PSSRl pRfEeRoNBRIA0 D
AVPL| FI CATI ON PCR anplification was performed in 5m
°5Be?$tl .on volune containing 1.25x HotStar(r) PCR
95 BN 625mM Myl 2, 0. 04nM of each dNTP, 0.1 mM of
g4°caghispei mer and 0.1 U of HotStarTaqg (r) . Cycling
araneters were as follows: 95C 15 m n 94C 20 sec 56C
56°(303866Cc72C 1 min

72°C 1 min
For 45 cycles
72°C 3 min
4°C 5 min

15°C Forever

Amplification was performed on an MJR Tetrad Thermo Cycler.

SHRIMP ALKALINE PHOSPHATE (SAP) TREATMENT

After PCR amplification the following was added to each tube: 1.53ul of H20,
0.17ul of TS buffer and 0.30ul of SAP. The reaction was performed using the
following parameters:

37°C 20 min

85°C 5 min

4°C  Forever
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For 45 cycles 72C 3 min 4C 5 m n 15C Forever

Anmplification was perforned on an MIR Tetrad Therno
w@y@ms3145HRI MP ALKALI NE PHOSPHATE ( SAP) TREATRENGB2007/000195

After PCR anplification the follow ng was added to

each tube: 1.53m of H20 0.1 7m of TS buffer and

30mM of SAP. The react,i was erfor d usi ng the
Thefr%wmwgs BaFamRed PR anYURoE TR BB HPiRT.aC

Forever The reaction was perfornmed on an MIR Tetrad
Thernmo Cycl er. PRI MER EXTENSI ON REACTI ON Pri mer
PRI RXTENSIIN BEAGTEONUt according to the i PLEX(tm)

protocol (Sequenom Inc., San Diego, CA USA). After
i ncubation 2m of the i PLEX priner extension cocktail

Prm{é?nte%éHs"tﬂw 1yak Plegidif bar aé@érdjlﬁ’b%t SN PRALE YT ”ﬂ)r?étocol
nmM of each extension priner and 1x i PLEX enzyne

(Sewoml,dm,t Sasablegoulfel, IURARX Aftarcincohatiers a@ércffoﬂmsdDLEX

priif ¥brsith GBS QPR TR RS ooy PREC G iBhapi

0.625K1 40 ehichesktardiord pihierdad-0x 8PEEX enzyme was added to each

tube. iIPLEX 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

16ul 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®
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The reaction was perfornmed on an MJIR Tetrad Therno
Cycl er. DESALTING 16m of H2Gand 6ng of SpectroCLEAN

w@ ejgo7/08Hi#nh was added to the above m xture and PCL/&@Be@7/000195

on a circul ar shaker for 30 m nutes and then

ComEELAIAUFI 1R LaR AIRERY 01 el 0 BEELERIOI A Kron
the detatesgpott ed onto a 384 SpectroCH P (r) using a

MassARRAY (r) Nanospotter robot as per the
manuf acturers instructions. Each chip was then read on

GEN@N‘F@' SCORINGS 3 AL RIMMAFIONA OYRIRARAYON @Wpﬁ% OF

al yser, and data collected using Typer v3.3 (or
SAME’bEve) and stored in the database. GENOTYPE SCORI NG &
DETERM NATI ON OF | NFECTI ON STATUS OF SAMPLE For each
assay (DNA target) a specific conpetitor was desi gned

For dendadd8r (ONA MRS 4 gﬁs&@ﬁc @b'ﬁqdé\mcﬂﬂ/véé H'e%lgﬁbé'tbymffer from

i ntroduced single nucl eotide pol ynorphi sm ( SNP).

the uametteDN/easbydé@u YHacialy aﬁrth@ewwr@mwﬁeaot'g@nmlyps@rmﬁ;sm
)
(SNFoe IRLHAE B i A g YRR et qehfBhme by the

genoqmmtédfMarandThéepatta@@@iuc CBRPwarae gesigaatedi as t@gControl)
reactlon a heterozygous genot ype des

nated as either
genogyagr o heyTbeth m%“@%fg%@nﬁ'yﬂt%éa@@f tQﬁ'ﬁeWG"ﬁwé’r%?%rmoﬁ“e
I
reacdiaeiEthabll bRRoL YRRA LRI REMET G IHETIC fras
scoreckhygtthe r&zoﬁWlaee safhploedmaef ttenslides edtheohbierozygeos egnotype

east t t he .t hr s indi cated
refieqlfdhe Felalife 8o et ahgeincbOnas R4 A Fer A sanpl
As three different DNA sanples were obtained from each
patient sanple card it was expected that all three

The samplewasheansiflesedip idgeinfeated whasupt eashibyo et aidee three
assefE RSO e BOLERLL S ok Rl R 1 B A0 Q98 Rt e
threeadﬁfdrémteel\mamnﬁlﬁl Wi vbtatnaX Pedh %échopairetmllwmple card it
was expected that all three samples should show identical results (NB. because
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
in a patients sample while the majority of assays for this pathogen on all DNA
samples were negative. These results were thought to be artefacts (most
probably due fo 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).
o RESULTS & DISCUSSION

Whatman FTA Elute® paper
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nore reliable results due to i ncreased anpunts of
pat hogenic DNA in conparison with a DNA sanpl e

wezdoragilegd from a single sanple disk). Cccasi opel/iGB2007/000195

only one or two assays indicated the presence of
pat hogenic DNA in a patients sanple while the majority
of assays for this pathogen on all DNA sanples were
To imezpdigates whEtleareany sohipunes eprebenig vithino VieatanaheF @At Blute®
m)st robabl due to cross, contani nation) however the
papes g

Bt dopEssean enrymaligiRiacessesya spies of

I
B Sy S ST BT
with anfmthmAdEafﬁ&reextyaqhagmnm tivovansd itigeeesathplehdiskaoy with

et R B e e b Sbbe RER

enzyPifkeeseions. s fptHef sarplkes SR §%alkP PR Prdi and
ylgr:il quot of known good q ug lity Dk&%mag di | %t ed 1: %nwm%ss

specéuirantasobbiginra (@atae?otd@d‘esal@ttedhg Tdne indigatearibat theeghosen

I Kk a
e AR ety helh bR P B HEt e TR FENBY R Y By
and latsaC showsthateubsiahcédén samdresrigead auekighificBRIR affect the
ucts and nmass spectrum was obtai ned (data not
re“ag'}'hyﬁﬁh@cﬁa MPefladysisidi cat es that the chosen extraction
nmet hod and washi ng protocol are adequate for MALDI - TOF
anal ysis and al so show that substances in human urine
To Gﬁ;iennmesi/\@e'tﬁércmﬁ‘tdtmaaf FEAt Ftlie® relpeabis | albly tof ctabﬁlr@l\&hd
Si S et erm ne whet her What man FTA E|l ute(r)

pres’%‘gfﬁegaﬁhggsmce N6 é%‘b\ﬁﬂ HOBhE Wines 8rve!aevige NA pRIples
extrQ@tre'dVI’?éjrnftQQ'Ba"f‘déﬁr ﬁ’%’@% Xﬁélﬁg lm%ﬁe@%'p itive by the

extracte fromt e car onglngtot lents
Ioca|| w@ratbne@naglsmmlmna)ewbge mahlﬂedah iaaﬁiﬂﬂa‘eeclyon using the

primBE ey e S MR Pl B Bk ep isBistios AL RomaRies!in

IXTBERRIfRreGeenFid%poaness efded B YadBEidgnHIfBF the e rficy-size
1). In all cases a good Si naI or the correct size
i

ampiGANS afs stk dp éatmsndi eaPreRenche oprraibagenief DNA on
Wha?r%n%gl%iiﬁﬁ%a%er in amounts sufficient for reliable PCR amplification.

The same experiment was performed using positive control urine samples and

similar results 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 Vvisible time dependant deterioratibn.
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
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What man FTA El ute(r) paper in amounts sufficient for
reliable PCR anplification. The sane experinent was

w@eso7o83mt usi ng positive control urine sanpl eBCEHG®$2007/000195

simlar results were observed (data not presented).

i [ . L Lol .
TSl LD Kt i 59 oSN Soro
sequenceabl Ehs obperisndrgt inatdidin thnpetiters t wared ingladep produced

, atient s I and show no vi sible tinpe dependant
Siand1g FQGRRRNED Hi F FIOL FRESS INERICHTG RAR gl Arat
crude urine sanples as well as biol ogical sanples
i mmobi | i sed on other types of substrate can al so be
In thigssegtion the esstilta phbtrined dionythehexpariesanis wWSENRIMMARItors were

Jret hod. STI MP/.DVP. METHODOLOGYAI |t he sanpl es were
not nﬁ@éq%cgmi 'ﬁerrsa%ti%ﬂ%e &'ﬁs?lﬁssg "W t hout conpetitor control
sequences. The experinent in which conpetitors were
I ncl uded produced signals for conpetitor DNA, in nost
The agylis of fg exnaitnedsiare veessowed il EableR.t hi s section the
results obtained fromthe experinments when conpetitors
were not included in the reaction are di scussed. The
POSIEHYE CONTROb® experinents are presented in Table 2.
PCSI TI VE CONTRCLS To confirm whet her the STI MP/ DVP
nmet hod can be used for detecting individual pathogens

To ddriffhd WRRLNQ9eRe ”é’FIMpﬁDIYIFr FetROS! éér}’ godﬁ,p ng%e%;dg g@h Jetecting

obtai ned by m xing sexually transmt
indivislhieh pathdgenerirarhea NEFOgeermixtureathezt pskitige Wwoinfrelsasbtained

by iy Settal e lier doaifgres BiaPae fhat 1R BRAC vere

creafelduigfg Jurip@Ppgs SaERlias (cdaldmvd).- THe pbhitige®ntrbN8amples
presence of each pathogen within the sanple was

weredgnalysed haibdependme semplass andt as aVh@wsan i WA delnta®opaper

iffer the strain of N. gonorrhoeae present jn
samflie, (F5B6 3, 'Rhal $le b oiresHRes s i pBliooeH wipnibe
sampTB tiddavastealbh8e pondisites its t2eurd! PBEICe Bhtdis differed by the

onorrhoeae i ndependent of the strain type. This shows

.9 ) : .
straig gR{V. oRBorBgean Presediatharos dn afldhe assays for this species the
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 sample.

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
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
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devel opi ng the N. gonorrhoeae assays do not show
strai n-dependant specificity and can be used to detect

wo b@7p8a3ENCce of any known N. gonorrhoeae specP&€FGBR007/000195

the sample. CLIN CAL SAMPLES Wen anal ysing the
| i : I Sylts i
case§! thiY BLuPHTRIHRR e p§ﬁé%%ge%ﬁwgl%evua% off QL £dERusly

the results obtained and a pendently Trom
punchkrd sanipié caidhwas Iposiiive Sof Agiaricidyr inBestiondle. @ gatieat2 & 3 -

wer e.al so identifie posjtives for infectjons not,
U. Ugeqldisusd B?g?'ﬂé ?ésgi ﬁé I a¥or G4 .”"H&Rg’verj,rh%e@gﬁtsé'ke‘y
expldrit@ioRabh AeeR HASFaRA! isdBicCeaRingYo\dlr lofaSRAYRodNthe previous
because only one (rarely two sanpl es had a

samplgsiliiis/is ssipgaded bydbe facidbat cordaminaliopecantrehsanples (clean
rt efact fethis pilpt study. In. nopstcases this
Whafiha P Eien PHY P bhPetibher iy SatiRles ufe'e fiso found

to b8' SHiRKSkr RENGRAE SHERLGhE ACHAES tHESAdrhYEstiREs &he high
articular infection (e.g. patient 2 & 3 - U.

- sensiiiviérloj the DMP péithe inventionanfutund exparinnentelprasedyires will

The. kel y expl.anati.on for these artefacts is the
be o@?ﬁ,s%ﬁ%a&{)/@gr%s ‘Eﬁﬁ’ﬂig'ﬂ?% Yhe previ ous sanple. This is
supported by the fact that contam nation control

sanmpl es (cl ean What man FTA El ute(r) card) used in
Thre@e@n'&@@*?t é)M SRMpasYes Grllested §ont 686 Rasienk sgoyle joped.

; Dot . .
The LEBBE SATRoLA SE N on Thbal e pSRPRETEL A (o
presémi.ur én éixgp enajonitytall caresciedvasepowvsible teideptiiyntreethf¢ction in
DNARERPIES (BRLREH e BRHELR A 5AR PR 0TS b P TP ARG TSk

sanpl es contained different copy nunber of pathogenic
DNA (when present). In the majority of cases it was
For pussti BN senmiplemtitdy positivef patisngs alh e ssspye ddéntified

nfoci3 th P9 Sl SpBLLE LS B Bl IPEE B EHT i o
prodtibs geodgaalts sighenthfl ved flaygeetbyothe deholypisd Yofwald.

nunber of instances one of the three assays did not
produce good quality signal and was flagged by the

s SRR LIS, hLchPTARASILRIA URA"SEEA e
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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Mulliplex Reaction T

Table 1

reaction by titrating the anount of conpetitor or
including three different conpetitors at known initial
w@orcmsdinat i ons in the sanme reaction. The | attB€T/GB2007/000195
approach is recommended for pathogens whose |evel of
infectious load is inportant froma clinical
perspective, for exanple in individuals infected with
H 'V or G vaginalis. Table 1 ACGTTGGATGCATACTAC
ACGT FGCATGECCAEGAT TCACTGACGRAGC 3’ CAG(QGGATCA (SEQ§ g
CATTAGTCGTGG*TAA {SEQI1D  ° )
CATACTACTCAGGCGGATCATTTAATGCaTTAGCTGCGTCAGTGATTCTCCACC
GACTAATGATCAT .ID N.O=1) (SEQIDNQ=2 ) NO = 31)
CG(SEQID N O = 91) C ACGITGGATGGCTTACCT
ACGT GGATEAAG@CT G SGCCTIOCCTETGG ETATCRAACT Cg(SEQ ¢
GAGTTAAATCCCG “ATA (SEQT1D °
GCTTACCTCTATCTAACTCTAGT TTGCTAaTATCCAAAGCGAGCCGGEGGTTGAG
s CCCCGCGATITAAJU D NO =3 ) (SEQLDNQ=4 )% N O = 32)
CTCEAGACIT (SEQ 1D N Q = 92) CACGTT(I;ATGAACCCAAC
ACGETGGAT GAAGAATAS GGTAGTGCATGGT ATCT@ACGAC&C ( SEQ
TGAEAGGTEGTGE TGTE (SEQ | D 2 ¢
AA CATCTGA GéCaA%ACCA‘I&BCACC@CCT GT @ATAT
GITE(SEGEID ID N B %) (%EQIE)NO;:G)GNO—HSS)

0 _«931 ACGTEGGA CEACGTI GGATGAGAT
CGTET A Teeg‘;TG#%OA ??SE@GAAAAEGBGAA T (SE@ AAT
(SE 8 g g

TT GGTETTCTE CCAGATAT ETACaEAT TTGACCGCEACACGE GNAAT
TCC@TTchchlog ?7)@0[@0 %)N@_METCT

(SEQ ID N O £ 94) ic A@TTG@ATGT@* G%A

ACGETGGAT GAGEAATGE TGGECCA@ TCCA TTA@C (SEQ
CGTEACCAACCT@E AATAG ( g g g
TTG%AGCA&@CA@CATTE\CCA&CGT CCAz\GAaCTSATTCT C;‘CA‘%’GGCI;‘CE
AGGETGGTEACGG I D Bl O =9 ) & SEQIRD N@;— 1¢) N Of= 35)&

COMPETITOR

PATHOGEN SNP

PATHOGEN MW OFTHE COMPETITOR MW OF THE
67104
6922.5

G@I‘GTA‘]%\G&CCAGAG

'CACATCTaGAGAAACAATC

ATT@CT (SEQ IP N - CCGECA &
% TTTSAAG@chégGTCE«QTCTA@AGAA@C ( SE@ g5
AA Q #3 T
GA@ACGA@&AAT%GGCT%CTT&%@GTT@@ACTT@QAT co:
«TTA&/SAC(%Z%I E%;N O:ig 11y~ (SHQ I DEM O £12) |8[§ N OB 36) &g
G(SE@J D RSO = 06) C AC@E’TG@%TGT@A TOGH g2 8o
OGT PGGAT BACART GGEETTATGAAGFGGA @ACTA&}GATTGC ( SEOA <2
gTT@CTACS@\GAGGi% GCAAAC ¢SEQ¢E g Sa g8 '

g CAATCCESACTACGAT L a’TTTﬁ%GﬁEGC‘ImCT

Fo
I
o g

8
L)
O [Se] (o] T~ [9) =
= A 1 Do —~ O 1 ] Don
£ TOGEFCTEIAGGA A DENT0 & 43)2 ¢ 'SEQ.I'D \: v (%rgoo goa
g ou o
S37) ACCAITGR{SEQELD K O £id7) e¢=  g2%  g2% 88n 8883
1o [ (S = OBz Uﬁz ng gUH (VNGNS UEH ORI =4 H OB~
5] (] 4 R e ol =] [o] jo} — I
8 -~ 8 5 % 5 s § 3 B § = I 2 3 g 3 g3 B 5
£, B,S g,5 8- 2,5 B8 4,8 8.8 g0 8,8 g,W
~ (98" g()" é%ll ga 28" U%ll 28" §g" 8%0 8ﬂ:lf HOn
2 850 8bo 860 wﬁa [CR SN 820 &0 o0 882 0?«0 880
© E82 E8B &H08 £go 548 o©gB oO= 082 g8 8g2 egs
= S8 B%g 8Ba 88 88n &8a 88a B%aq BeA Bdn Can
H gg- gav g%"' B2 BEH g8+ g&ar gp" 85 o gan BEH
& B O o B EE BOO Bao
D Shg tiR nog sa° bPg bdg By bgs R BRg Gig
g 282 Y82 282 g8 33% Rd¥ qEE & - b i o 20
(&3 [ ¢} Q < 0] [¢] [&] [&]
ge B. 3z dg 8¢ 8¢ Bg Eg Eg Hg &g
a2 ga 52 B2 §"’ 52 ) B2 gﬂ 5z 22
&= -~ [&] g O [G] o
¢ 88 9o 3% By Hy  By. Bs.  gpe.  G¥c Eis gBs
g Bin 9Es Bis BEc fEs 839 BER BER EBR Egm £ER
= (=2
- (&)
o g%ll gg" §8" §E" ég" g%ll ég" @é“ §8" gEII gg“
£ 880 600 950 2RCKe) 800 Eﬂ:o B &0 ISR Re] [—«50 IR eNe] EEo
£ B2” Be< BEA ggz B8% B BES &~ BE= Bg= BE~
&
(SR} OB QHA O a] ooun OEH A Qan (8] a
g =28 258 2%8 2B/ 288 =BB8 2818 2an =28 288 =48
> -
<y < = 9 &
42 z g = 2 1] =
b E: E: g 5 & E g 3 6 g s
£ £
z m £
z £ € £ 3 2 2 2
& g f g g 8 : s g E 2 g
] € 3 G ) -] = o |4 [ k)
£ g g g g g 2 5 > o g
£ = = = 4] ] ) h S 0] = pars

26



Table 1 (cont'd)

AGGTAGAACAGCC

ACGTTGGATGAAATTCCC ACGTTGGATGGTACTGA ACAATGGGA

ACGTTGGATGTACGIGIT ACGTTGGATGTGECGEC CCTAATACATGCA
ACTCACCCGITC ( SEQ ATGCCTAATACAT AATCGAA (SEQ

wWa 20GIESTTACT CACCCGT TCACCACTAAGCCTNAAAGCCT TCa T TRCHAGBI@BTN00195

TGTATTAGGCATG ID N O = 15) (SEQIDN O = 16) IDN O =
38) CCGCCA (SEQ ID N O = 98! C ACGITGGATGACAAGCTG
ACGTTGGATGTTGACGC GTTGGGAAAGTGT ATAGGACGCGAC ( SEQ
ATGTCTTGTTGGG TTAGTGG ( SEQ
ACAAGCT GATAGGACGCGACCCCAT CCCATaCCACTAAACACTTTCCCAACAAG
A§:ATGC@'CAA Svagifalis GV3 IDNO=17) ((SEQIDNO
18) IDN O'=39) (SEQIDNO = 99) C
ACGTTGGATGITGCTOCC ACGT TGGATGTGGCGAA AGGCGAAAACTTA
CACACTTTCAAG § SEQ GGCGAAAACTTAG GGCCATTA ( SEQ
TTGCTCCCCACACT TTCAAGCCTAAGCGT CAa TAATGGCCTAAGT TTTCGCCTT
CBCCA (BEQ Mgenltsgd lum M2 IDN O = 19) (SEQID N O =
20) IDN O=140) IDN O = 100) C CTAATACATGCGA
ACGTTGGATGATGAGGTC ACGTTGGATGCTCTGGT TTGTTTCTC
AACTTTTECTCC ¢ SEQ GCTAATACATGCG (SEQ ID N O =
ATGAGG CAACTT TTCCECCATAATTCACATCTaGAGAAACAATCGCATGTATT
AGCACCAGAG Tévagifalis TV ID N O = 21) (SEQIDN O =
82) 41§ (SEQID N = 101) CTable 1 (conf'd)
AGGTAGAACA ACGETGGATGAAATTCCC ACGTTGGATGGTACTGA
}&CAATC%GA TA&:TGCT(%CCTC ( SEQ GAGGTAGAACAGC (SEQ ID N O

'CGTA
TCTC,

AAATTCQ:CTACT@CTGC@TCCCGTAGGAGTATGGGCCGTGTCTCAaTCCCATTG
EGGCT%TCTAC?; u urgallticumuur/3 IDNO= 23! (SEQID
4) 42§ TCTGAGTAC (SEQ ID N O = 102)
CAACTAQS ACGIETGGATGTTATTCCA ACGTTGGATGAAGCCCA
é,;GCTTT TAA @TCCAAEAAGCG ( SEQ AGGTTCAACTACG (SEQ ID N O

TTGTTQI

ETATT o@:AAAA ATATTAAAGT TGTTGCAaTTAAAAAGCTCGTAG

TEGAACETTGGGE ID N® = 25) (SEQ | D N O = 26! 43) TT
BSEQ | ED NO & 103 §* COCCTTGATCGACA ACGTTGGATGTCATGAGA
@GTTG@A T CCCTCTA GAGAAGCTGAGG ( SEQ

GATOGAGAGAAAE (SE@ID N O =
TCGACAGAANDCCT CTACGTAGACGCCTTCGCCTCAGCTTCTCTC
HCATGAZGSEQ EP N Qe 27) (SEQ ID N O = 28) 44) IDNO
04) SBCAAAETATGEA

aaarrcHe

TCTCA?R

CGCC
Ib NO
TAGTT

= TTATTCCAG
T (S

(SEQ ID NO = CGATC!

(SEQ ID NO
45)

42)
(SEQ ID NO

43)
(SEQ ID NO

AGGTTCAACTACG
44)

ACGTTGGATGTTATTCCA ACGTTGGATGAAGCCCA AGCTTTTTAA
CCCTTGATCGACA

ACGTTGGATGTCATGAGA ACGTTGGATGCGCCCTT GAAACCCICTA
TCAAACTATGGGA

(SEQ ID NO = 28)
ACGTTGGATGCGATCCTA ACGTTGGATGCGTCAAA GCTGGTAATAT

GAGGTAGAACAGC
(SEQ ID NO = 24)
AGGTTCAACTACG
(SEQ ID NO = 26}
GATCGACAGAAAC
CTATGGGAGCTGG
(SEQ ID NO = 30)

CCCTAGACGCAT (SEQ

GAGAAGCTGAGG (SEQ
ID NO = 29)

GCTCCARARAGCG (SEQ
ID NO = 27)

TACTGCTGCCTC (SEQ
ID NO = 25}

ID NO = 23)

U. urealificum  UU1/3
Ci
vz

U, urealiicum  UU2/3

C. alblcans
T. vaginalls
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Table 1 (cont'd)

ACGTTGGATGATTAGAGT ACGTTGGATGAGAACCA TTCCATGCTAATA
GITCAAAGCAG ( SEQ TAACGICCTATTC TATTCGAG ( SEQ

WATAGSSETGT TCAAAGCAGECCT TTaCTCGAATATAT TAGCAT GRAAITABTONGH00195

GTGCGCTACTCTT

ACGTTGGATGATTCCTGG ACGTTGGATGGAGGGTG ATAATCCCTAA

TTCATGACGCTG (SEQ

ID NO = 68)

ATAGGACGTTATG C ol bl cons CA2 ID N O = 60) (SEQ ID N O
= 61) IDN O = 83) GITCT (SEQ ID N O 113) C
TGAGACTAACTTT ACGTTGGATGCGTGCTAC ACGTTGGATGCTATCCG
TTCTGTTTC AATGGCTAATAC ( SEQ AACTGAGACTAAC (SEQ ID N O

CTATCCGAACTGAGACTAACTTTTTCTGTTTCc CTTCATCTTACGATTTTGCAG
CAGTTTGTATTAG U ursalitlcumUU2/2 ID N O = 621 (SEQ I D
N O = 63) 84) CCATTGTAGCACG (SEQ ID N O 114) G
GOGAGCARATAGS ACGTTGGATGCTATCGTT ACGTTGGATGCTTAGGC
ATTAGATAC TACGGTGTGGAC ( SEQ TTGAAAGTGTGGG (SEQ ID N O
=3 3

4

6740,

5249,

CTATCGTTTACGGTGTGGACTACTAGaGTATCTAATCCTATTTGCTCCCCACAC
TTTCAAGCCTAAG Myenl tal lumM33 ID N O = 64) (SEQ ID N O
= %5) 83) (SEQ IDN O = 115) C TATTCTGGAGCAT
ACGTTGRATGTEGOGAAC ACGT TGGATGAGAGCTA GGGGCAGGTT
GOGTGAGTAATE ( SEQ TTCTGGAGCATGG (SEQ ID N O =
AGAGCTATTCTEGAGCAT GGGGCAGGT Te GTCACGCATTACTCACCCGTTCGCC
A (SEQ:zI D NEO G vaginalis GV IDN O =66) (SEQIDN O
£ 67) 86) 146) GTable 1 (cont'd) GTGCGCTACTCTT
ACGTTGGATGAI TCCTG ACGTTGGATGGAGGGTG ATAATCCCTAA
TETCATGACGCTE ( SEQ CGCTACTCTTATA (SEQ ID N O =
AT TCCTGGT TCATGACGET GATTACAAACGT CAATCOCAACTACaTTAGGGATT
AAGAGTAGCEC T viginalis TV3 IDN O = 68) (SEQID N O
= 69) §7) AECCTC §SEQ ID N O = 117) C GGTACGTTCCGAT
TGEATGAAGTCGEA ACGTTGGATGGGTACGT ATGTTACTCACCC

GBACAG ( SEQ FCCGATATGTTAC (SEQ ID N O =
A FATGIE ACTCACCCe TTCGCCACT CGOCACCONAGAAGCAAG

LY

TCNCEGTGCIG Ngogratioea NG IDN O = 70) (SEQID N O
£71) 88) CBETCCGACTT (SEQ ID K O = 118) G
GCEETTCCER ACGTTGGATGATTGAAC GCGTGGATGAGGC
CGEACT o( SEQ GCTGGCGGCGTG ( SEQ ATG (SEQ | D
CLETTCE AAACAATNNNCGAANCAAT TGNTCOGT TCGACT TaCATGCC
TIOAT C tggchomatis CTl IDNO=72) IDNO =
7 CAGXTTCAAT (SEQ ID N O = 119) C

E

(SEQ ID NO = ATTCCEG
ACCCRS~
CCGTC?FA
(o)
CCCTTED!
CAGCETT
ACA

87)
{SEQ ID NO =  GGTA(

88)
AAGAACAC (SEQ TC.

GGTACGTTCCGAT
ID NO = 90)

ACGTTGGATGAAGTCGGA ACGTTGGATGGGTACGT ATGTTACTCACCC
NO = 89)

GCTGGCGGCGTE (SEQ ATG (SEQ ID

ID NO = 73)
GTGGAATCTGTAG
(SEQ ID NO = 175)

CGCTACTCTTATA

(SEQ ID NO = 639}

TCCGATATGTTAC

(SEQ ID NO = 71)
ACGTTGGATGCCCTTCCG ACGTTGGATGATTGAAC GCGTGGATGAGGC

CCACTAAACRAT (SEQ

ID NO = 72)
ACGTTGGATGTCAATCAT ACGTTGGATGTGTAGGG TGTAGATATTTGG

CGGCAGCACAG (SEQ
CGGCCAGARACC (SEQ
ID NO = 74)

ID NO = 70)

V3
N.gonothoea  NGT
C. trachomatis CT1

™2

T. vaginalls
T. pallidum
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ACGTTGGATGTCAATCAT ACGTTGGATGTGTAGGG TGTAGATATTTGG
CGGCCAGAAACC ( SEQ GTGGAATCTGTAG AAGAACAC ( SEQ
Wa ANIEATCCECCAGAAACCCGCCT TCGCCACCaGI GTI TCT TCCARAITABEIACN0195
IDNO =

AGATTCCACCCCT ID N O =
90) ACA (SEQID N O =
1 PoftentNo 2 Pati ent
Patient No 6 Pati

LAB 1"l

Table 2

BATCH ]
LOCAHON

W

INFECTION

Chlamydia fracho

HEBH

REg;L"I"I MLT RI:JstJABRES
Ccndldoclblccnsﬁ% ULT RE ULT RE

Gardnerelia vcglnﬁ%E ULT RE ULT RE
di da al|bi-cans
i nal is |Mycopl

Ureaplasma ureolm S S er | a g O no rﬁz

Mycoplasma genif um
Mycoplasma homi
Nelsseria gonorrhoeae
Trichomonas vagindidl
Treponerna pallid

BATCH |

LOCATION Pat
INFECTION
Candida albicans Clﬂ_
Chlomydia tracho
Gardnerella vchnlﬁnl_l\ﬂ_
Mycoplasma genlﬁgt
Mycoplasma hom N
Neisseria gonortho
Trichomonas vagi

Treponema pallid E‘r
Ureaplasma ureclﬁ

BATCH 1
LOCATION

hor

Tr g
INFECTION
Condida albicans
Chlamydia trachomatis
Gardnerella vaginalis
Mycoplasma genitalium
Mycoplasma hominis
Neisseria gonoshosoe
Trichomonas vaginalis
Treponema pallidum
Ureaplasma urealyticum

BATCH 1
LOCATION

INFECTION

Candida albicans
Chiomydia frachomatis
Gardnerella vaginalis
Mycoplasma genitalium
Mycoplasma hominis
Nelsserla gonorthoeae
Trichomonas vaginalis
Treponema pallidum
Ureaplasma urealyticum

BATCH 2
LOCATION

INFECTION
Candida alblcans
Chlamydia frachomatis
. Gardnerelia vaginalis
” Mycoplasma genitalium
Mycoplasma hominls
Nelsseria gonorhoeae
Trichomonas vaginalis
Treponema pallidum
Ureapiasma urealyticum

BATCH 2
LOCATION

INFECTION

Candida albicans
Chlamydla trachomatis
Gardnerella vaginalis
Mycoplasma genitailum
Mycoplasma hominls
Nelsseria gonorthoeae
Trichormonas vaginalis
Treponerna pallidum
Ureaplasma urealyticum

et

o R
Q,L' %Elrt RJMQ Jsséu F’QPGQ :

NLC LA CLIM

rICI. NIC 8! M‘B\E

ponema
RESULT  RESULT

Patient No. 26
cunNiC LAB

RESULT  RESULT

Patient No. 32

KEY

+  INFECTION PRESENT

B INFECTION PRESENT

X
INFECTION ABSENT

CUNIC  LAB
RESULT  RESULT
Patient No. 49

CUNIC  LAB
RESULT  RESULT
+ o
+ 7]

- X
+ B

SULT RESULT RESULT RE

ck
~

i 8a

CL N C
pal | i dum
RESULT  RESULY

Patient No. 26
CUNIC LAB

RESULT  RESULT

Patient No. 33
CUNIC  LAB

RESULT  RESULT

Patient No. 41
CUNIC  lAB

RESULT  RESULT

INFECTION PRESENT SUSPECTED CROSS CONTAMINATION

No

3 Pati

74) (SEQID N O =
120) Crable 2 BATCH 1 Fall en!
No 4 PalientNo 5

ent

75)

No

ent No 7 Patient No b LOCATION CLINIC
LT L ARG (CREABG

L&

NP

LGN R

L
ULT RESULT RESULT RES
ULT RESULT RESULT RES
Chl anydi a trachomati s
sma geni fal i u
oeae Jrl|i chonbnlas vapi

LAB

CQHC LAB
RESULT  RESULT
* &

Patient No. 27

CUNIC  LAB
RESULT  RESULT
+ &

+ &

Patient No. 34
CLUNIC  LAB

RESULT  RESULT

Patient No. 42
CUNIC  1AB
RESULT  RESULT

B

+

mlarﬂ_NoLE

e 20 ||
cumc 1AB
RESULT

RESULY

Patient No. 28
CLNIC  LAB
RESULT  RESULT

Patient No. 38
CLNIC LAB

RESULT

RESULY

Patient No. 43
CUNIC  LAB
RESULT  RESULT

X

Mycopl

QLS "G
-
ULT RE
ULT RE
Gar dne
asma ho

.13
LAB

'c
|N
S

ESJLT §SUL %E F;&lﬂ I\QULT
! NI C L B I NFE

rdnerel | a vaglnalls Nycoplasna genltallum

I pogine
CLINIC

0

LAR

RESULT  RESULY

Patient No. 29
CLUNIC  LAB
RESULT  RESULT

Patient No. 36
CUNIC  LAB

RESULT  RESULT

Patient No. 44
CLINIC LAB

RESULT  RESULT

30

L|

% Ne@]l_LL?N
LJLSU-I!; RESULT
VE

ULT
rell ag
monl s:

tient No. 8
IC LAB

RESULT  RESULT

Patient No. 16
CLINIC  LAB

ﬁuu RESULT

copl asma

NBGu.2g) Pk o
CUNIC CLNIC LAB
RESULT  RESULT { RESULT  RESULT

* &
Patient No. 30 Patient No. 31
CLINIC LAB CLUNIC LAB
RESULT  RESULT | RESULT  RESULT
Patient No. 37 Patient No. 38
CLINIC LAB CLINIC LAB
RESULT  RESULT ) RESULT  RESULT

Patient No. 24
CLINIC  LAB

RESULT  RESULT

Patient No. 39
CUNIC  LAB

RESULT  RESULT




Table3 - Positive Control data

Ur eapl asma ureal yti cum BATCH 1 Patient No 17 Pati ent
No 18 Patient No 19 Patient No 20 Patient No 2 1

wda07e8314No 22 Pati ent
CLINIC LAB CLIN C LAB
CLINIC LAB CLIN C LAB

No 23 Patient No 24 LOOXTT/GB2007/000195

CUNI C LAB CLINIC LAB CLIN C LAB
CLI Nl C LAB | NFECTI ON RESULT

RESULT RESULT RESULT RESULT RESULT RESULT RESULT
RESULT RESULT RESULT RESULT RESULT RESULT RESULT
RESULT Candi da al bi cans Chl anydi a trachomati s

Gardnerella vaginalis

Mycopl asma geni tal i um Mycopl asnma

hom nl s Nei sseria gonorrhoeae Trichononas vagi nalis
Treponena pal | i dum Ureapl asna ureal yti cum BATCH 1

Pati ent No 25 Pati ent

No 26 Patient No 27 Patient No

Pal1 ent No 29 Parti

nt No 30 Patient No 3 1 LOCATI ON

PN C<B«<CLI NI C LAB CLI NI C LAB CLINIC LAB CLI NI C LAB

AN LB "ol N C LA

I NFECTI ON RESULT RESULT RESULT

LT RESULT RESULT RESULT RESULT RESULT RESULT

LT RESULT RESULT
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LOCATI ON CUNI C LAB CUNI C LAB CLINIC LAB CLINI C LAB

CUNI C LAB CUNI C LAB CLINIC LAB CUNI C LAB | NFEO ON
WORBHISIRESULT RESULT RESULT RESULT RESULT RESRLTGB2007/000195
- RESULT RESULT RESULT RESULT RESULT RESULT RESULT

AItho‘R@ﬁ riGESUmbodimdéenta ot mesh@ln hawdﬁe&ntdiadhmchhé@in in
nerella vaginalis Mycopl g talium I\/%/cgfﬂl atsr{a
detamdmsma@ hesrsdene BY YEYRTHE S o %%‘érpva@ Rhifipstration
oty L1 RSB PRl ) BORRRL S g ach o g Bal g i
respéa tBahé epdpdNof the AeATiedN DSl @hiokBofont ¢ IBAIn’GlUMIaied by
LABCUNICLABCLINICE@BIN% C]\lRESLTRE%%I b
the iRpeiots fiEsAHORBSRYPPHIRIBRDE TalfgEal HEgiops may be
mad E{%gﬂ? gﬁ ! Lty %t@ﬂoﬁ?% @Hr@mﬁ%'n@ theasPPBdc ssope of the

vagi nalis Mycoplasma genitalium Mycopl asma
invehittor a$ defieed b theaclgom®r r hoeae Tri chononas vaginalis

Treponenma pal | i dum Ureapl asma ureal yti cum KEY +
| NFECTI ON PRESENT H | NFECTI ON PRESENT
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X | NFECTI ON PRESENT SUSPECTED CROSS CONTAM NATI ON
| NFECTI ON ABSENTTa ble - Positive Control data I1JI g
WORPATHOGEN NCTC No. PC PC 2 m | PC 3 CONTROLPCTGB00P@0195
2 PC 3Although particul ar enbodi nents of the invention
CLAMSe been disclosed herein in detail, this has been
done by way of exanple and for the purposes of
illustration only. The aforenentioned enbodi nents are
no : t i
1 orh phEhETSE e GrRfild BhbtEd oferc] MEERTRiR MtfosEaRRms
are qootemplwitrdd ly bibegicalestimpie t that patandialy comprises the
. Substjtutions, alterations, and nodifications may be
MICrARI@eNtSHS HIMPHYEHL i on wi t hout departing fromthe
spirit and scope of the invention as defined by the
clains .CLAIMS: 1. A nethod for determ ni ng whet her
on@) ommudilzirgp&w bickebicdl cavaplgam snd/oaméthpr assalid substrate
Wi t hi bi al ogi cal sanple that potentially conprises
¢ hid %ﬁ@?@&@ggﬂi sns conprising: (&) inmbilizing the
bi ol ogi cal sanple on and/or within a solid substrate
at a first location; (b) transferring the i mobilized
bi () danséerrisgnbeeimrokilized hinlogicglesanale e at ileast ahgecond
per f.or |.Q > t ' t
aolob 3l AR & BuREEh ShetaR esbfy BUBSHG S 8o
anghtterct riyhimfcrbbeyastdrh DN Abistmabitzed oh set/bomithirg tree solid
nucl eic acid anplification step on m croorgani sm DNA
exPUREEEEEY in step (b), wherein the anplification step
is directed towards anplification of at |east one
hi ghly conserved sequence, fromone or nore specific
mi @) gearipamirgTs, nacieicvdmad einmlidinplion istap sequisne@ganisen DNA
deé)'(t%?c%g qn %%ey:g ?tr))%]%\tlhesrgf%ut%gcaer%bliﬁcation 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;

(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 target sequence;

(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
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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(d) combining the target sequences with a plurality of
pri mer sequences conprised within a diagnostic

woredoviogdiexi ng panel (DWP), wherein each pri nmerPGEGB29CH00195

facilitates genotyping of the target sequence; (e)
2. Perhar feMbdRoPidir 1 XiRRGInOher A€ tibcxionNist fgmote from the
conbi nation of target sequences and the DWVP present in
secofid)lpcatlpsr eby produci ng a DMP reaction product; and (f)
anal ysing the reaction product so as to determ ne
genotype of any target sequences that are present and
3. COTR&h#thdd of kReaigenDEyge2 olhérdeth tradrgetgasisiue ate pathogenic
the reaction product with the identification of
orgagisees.fi ed mi croorgani sns present in the biol ogical
sanple.2 . The nethod of claim1, wherein the first
| ocation is renote fromthe second | ocation. 3. The
4. neThedmethae! aifmany prediclis \ohemei wherear dbegbimiksgisalasemple

pat hogeni ¢ organi sns. 4. The th d of an
combrias/AL RREF ns ST11a Bred GPrSIEIah Rases AR Aoad Shutum;
sem%ﬁ%ﬁégc@geaqas%h@w%o{ﬁ%}r§°55\)a§ma'ﬂ%\/\)%f) allelchf swad; v 8érvical

sputun senen aeces’ a nasal swab; tears; a

smeagd tisdueshiapsy; @andextwthmahawyaba cervi cal snear; a
ti ssue biopsy; and a urethral swab. 5. The net hod of
any previous claim wherein the biological sample is

5. | MABI heaR[ BN apdprsvioud kidima vadreth e dlidlagieansahipe is

first location, and an extraction step is perforned on
immphiized| oni andit withis sosalid tsybetateast ﬂ%ﬁuﬂf ?ﬁ lcePgaRNE nfin

oxs Sy L S BRI Y Y BblBuocks 8o iaid an
m:cmbq;qaﬂnmtDmAswhm@bmzbstoratamd(tmmhmemeasowdbwbberbte at the

fibrous material inpregnated with one or nore reagents
secqthiocglent o i mobi | i ze and i nactivate any

m croorgani sms present in the biological sanple. 7.
The nethod of claim6, wherein the solid substrate
6. coifpei sethed naft elaimal 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.
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selected froma cellul ose-based paper; a mcrofibrous
menbrane; a glass-fibre material; a polyneric fibre

woraioensak7 a woven fabric; and a non-woven fabPCT/GB2007/000195
The nethod of clainms 6 and 7, wherein the solid

10. Sulppkr aﬁ%twpr%ﬁwa\hptme/&délbn or whBasimarthe TA{pgecified
Elute reagent. 9. The nethod of clains 6 and 7,

micredrgasisms ke seleaied (iR rene areoiled IVagrup P‘Tfﬂ\%lﬁi)mg of:
El ut.e pa 0. od of any previous claim
oact it Gl P p0f PrfiEad

nicroorgani sns are selected from
one or nore of the group consisting of: bacteri a;
fungi; viruses; and protozoa. 11. The nmethod of c

11, 1oTh@\m¢tbpﬂ of HdaiEp AR WhéE?"ﬁntB@ o%&egﬁwﬂswrpﬂ@aa@mwude
one 3 ml%gpé ‘?hf tba‘?ﬁg%ﬂ’@&%& rﬁ%,ﬁgoor gani sns. 12. The

erein e one or nore pathogenic
n1croorgan|sns i ncl ude human pat hogens that are the
causative a e or, nore of the diseases

12. colat BFthorot RAGY oL CUIERELifG G &ty TRy Pathogenic
mnché@%ﬁ@rﬁé Ihdy %éﬁ%@tﬁd@j&sﬁﬂb?@% ME céd&é@iﬁlé HoRhitsSin one

y i nduced cancer encep al ItIS nmal arla
or rheatoft ihe; dmasaglselgc;tedefremlne aglosp Appsigting of: sexually

BB SFOIAR o LI BTy il cancor

encegmeﬂiﬁé' a; il | Sffﬁleﬁlﬁﬁﬂlé ow rheniegitis?) f esiehmaakelsy; African
ngue fever; Vst l e fever; sentery, i nfl uenz%él
trypanaeoneigsisapteuypnasplagas; FARIIRSA: sabighyapthray: fityalley

feveéotu {Qeffa: é/H“ IE' 'Bo qu%[/rpgfe?l&?v' favar QQ%@@“&%@/ (ﬂf g%g}pggeﬁever,

COris] s asma spp
MkﬁﬂmBQHEGQMﬂyﬁmﬂenhbﬁmeazaaneaﬂes,éhdﬂnﬁnslIa spp.
Trichononas spp.; and Treponema spp. 14. The net hod of
any of clains 10 to 13, wherein the yeast includes

13. %‘?ﬁ%?ﬁaﬁb@i&w .of EaimEMD fBetIQOWh@FelﬁrﬂB(e %factélrlél are stiected

erei he viruses are selected fromthe group
fron thnes igs@ im goo$isting 06 idypaiptasma sppcMIhlanietia tsppi ;sUpeaplasma

cor B BRI B8 S EBYbo SR bnSina o

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
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

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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hepatitis G and (B virus (GBV-C); human
i mmunodefi ci ency viruses (H V); human papill ona

wa 200aseH4T1 HPV) ; herpes sinpl ex viruses (HSV); ROI/GB2S@A000195

contagi osumvirus (MCV); influenza virus; Epstein-Barr
in th& ibislsgicEBSAmpled whardic ¢hd sombiisionntluges YaMerial GirusBseand
met hod of any previous claim wherein the DVMP is
fungii rected towards identification of alleles froma
conbi nati on of m croorganisns potentially presentin
t he bi ol ogi cal sanple, wherein the conbination
17. i ntheldesthbdof elnin,16ywhassis trchi¢ropgganidiis afdell pathogens.
of claim 16, wherein the microorganisns are all
pat hogens. 18. The nmethod any of clains 16 or 17,

18. WNERE WikthH& aRYBf LRl MBredy, WaERSthedsb! & lfREictoRfards
m croorgani sns that are assocliated with a particul ar
identifjgadionf otlingerseganidns That aet lasdocibtad aiitin 4 Gartiddariype of

the type of disease is selected fromthe group
@¥tisi st ng of: sexually transmitted infection; food
poi soni ng; tuberculosis; virally induced cancer;
encephalitis; malaria; hepatitis; meningitis,
19. pnébewrrthod of gtaine; 18amdnereinithe dvke obdiseFsr isngalaeigd drom the
| 3 ' [: j |l 1S .
orouf| Aty A0l KRS Rkt AT b AR S
virallyyibdudéd eancth apnephailitisp healbida gee psittisy) encssgitdt phéa@tonia;
from m croorgani sns selected fromthe group consisting
plagye:; a'”l\ﬂ/!ﬂf'b‘?ﬁ%%‘a geni tal um Mycopl asma homini s;
Chl anydi a trachomatis.; Ureaplasm ureal yticum
Nei sseri a gonorrhoea; Gardnerella vaginalis;
20. TrTbaoneiies! ohglaial 13, whEreipohendispabé i idusgxualy/traraxitted
. HBYV, X BV-C HM-1 : HV-2. HPV:. HSV-1 -
infeqtiay. 2 e, T2 gomasSes ain R Ry b Wity pne or
mor&&4red s@gu@;ﬁbespcstﬂwn_@uafr@h FhidrodrgbRishd S&ebiedftdm the group
conserved polynorphic allele conprises all or a part
consdsting nPlr ddyagpiassia genritaleme c Mygopiasima a hpadtisr | @hlarpgia

tracﬁ%is.ﬁa Bﬁézép%érﬁé a?e%l)ytﬁ% N&ESHa 1&&\&%@; AhFfRdrella
vaginalis; 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.

dise

21.  The method of any previous claim wherein the highly conserved
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
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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18S rRNA; and a viral polynerase. 22. The nethod of
any previous claim wherein the highly conserved

W@ ewaessae7 conpri ses a pol ynorphic all el e sel ece@€dGBe@M000195

the group consisting of: a single nucleotide

23. porhganethosinbl SNY) prexibusnsiai, amergindélotiel 6n;meme specified
i nversion; and a supstitution,23. The nethod of an
micrpPEANsIRs deaPrgsefeteithe i Biologicabrsaraple Siredprimel extension

reacgﬂr)ﬁ rﬁ?&g@eﬁgiﬁl\/ﬁ rBé&ﬁ)%” rddrthc{ QSm?ngtn%tcPe'ast%WB' ExtbPed

on reac prod

primet eduywdnoesonir kisdwg paeddzteaaihed meolextlanaedyhbr i mer
sequence of a known predeterm ned nol ecul ar wei ght.
24. The met hod of claim 23, wherein if tvvo or nore

24, Sp?ﬁ ﬂo&”o? R I hiHBeiR i EwR 556 BFe éé’le l&b%%g‘ﬁ%ms

sanp e priner extension reaction pro uces
are pessent tmtmar biblmgicalosepmplsi thg ratmdareazsttentsmn reatiord @doduces a

DM 028 o O TR Ao b et Pt BKENE PHETes edengs each
of a FHSWH%@@&e%ir@@ymoFéfcher t3RaBi8 difkdentdaheigthdMP

reaction product(s) are analysed using a technique
that resol ves extended prinmer sequences according to

und R B ol Lo PanaRbedh ™Rl gegetion

produ@@(b)ﬂ ifrgeanglyesd edsihg oa teldhhigue Tthat "R IVeBE BkicRABY I Primer
and/ or capi ||l ar%/ el ectr horesis. 27. The met hod of

Seq‘éﬁﬂpeéfacép'éi“ﬂ%tq heyr mole M&Ight he primer ext ensi on
reaction conprises a priner |abelling reagent such
that if one or nore specified mcroorganisns is

26. pr éhemtlet]mdtdtezlahi'rml26gi/vhateinsﬂMPeetahlﬁ)rpp'ramlct(e)(tamwshahysed

usmgf%e K mcorgorate thew&egjgﬁtgméggggnt rr‘tﬁ%ﬁyt and/or

Cap,ng@c&é&rbm{cﬁgggt conprising the |abelling reagent. 28.
he met hod of claim 27, wherein the prinmer |abelling

reagent conprises a Iabel selected from a radiol abel;
0, I eI a nthLg h
7.2, SRR ARk B B2 8o e 1Bt
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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anal ysed using a technique that identifies presence of
an incorporated | abelling reagent in the priner

we@zxaogngilen product. 30. The nmethod of clai m 29pCE8e@7/000195

the anal ysis technique is selected from SNPstrean(r)
and/ or SNPlex(r) .3 1. The nethod of any previous

claim wherein the plurality of prinmer sequences
31. cohhg ug@@ow anﬁH’IYc rpéemrhs aflaim.mibisT ¢inz e d}huréhfé/oﬁfopﬂmer

seq\ﬁalrlnregg chm E/IFQEre llrr?rhgﬂ)l?fzééq owgfifg%@%grt

su |s se ec from one
silicon. 33 The met hod of any previous clai m wher ei n

oo, a7 S At o

of" gpargel bid gm&?@n of a plurality of highly conserved
sequences Trom one or nore specified m croorganisns.

34. The nmethod of claim 33, wherein the plurallty of
rls one,or

pgﬂ) ﬂﬂéa?gﬁ%d:f)gaﬁﬁs :pfrz%l’r"?‘ﬁég 'BuYff eEiLthe pﬂﬁ grg%@e Gagjon step

com?ﬁ&s H gu a?r Ayt 5Jrﬁphf73/a§®n9 Aferd 14hhe; arbg/dlﬂe‘btecﬂ-%wards
17/ 18; 1 20; 23/ 24; 25/26; 27/28; and

amptifiiagion @fsa afh@htwepﬁdugfdf/ asingEReg3seqRIIcesrireeone or more
al i f lification prinmers conprise one or
specﬁiﬁimbq@%@%nbsﬁs sel ected fromthe group consisting
of SEQ I D NOS: 46/47; 48/49; 50/51 ; 52/53; 54/55;

56/ 57; 58/59; 60/61 62/ 63; 64/ 5; 66/67; / 69;
34. 70Tha methosl 76 clafia %) wheress the rlralihe A iegtion primers

com F.§é/'oﬂa%r%a+ ?fpeamg déﬂgctQ&/Ffr "t’i'ﬁéD '@N@&;o: eaﬁs@ﬁndTBfSEQ

I mer sequen s sel'ecte roms 31-4
ID NKDS mEEhBU4p5/6arW8p9éhﬂ dud1z;| 8/ m4; v rie; il A/ h& 1}1&/20 21/22

23/2§Eg8f2 S80S qogTB, PriMer sequences sel ected from

8. The nethod of any previous
cl ai ms, wherein one or nore control conpetitor
sequences are conbined with the target sequences prior

35. t oTheeneaihordedlc claind3anpherein dbe alurslivpobampdifieaiier) primers
com\ﬁ'frllg(ra eo'nré §r%gr§ Bmeetr 53‘?(3 ée%@&%ﬁ‘f?oﬁ She group consisting of SEQ

ID 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 ID NOS: 31-45.

37. The me’ihod 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
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 épecified position compared to the

corresponding target sequence.
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identical to a corresponding target sequence except
that the conpetitor conprises a sequence variation at

w@2®pmegitfii ed position conpared to the correspopPdi/a§2007/000195

target sequence.39. The nethod of claim 38, wherein

the sequence variation conprises an artificially

i ntroduced SNP. 40. The nethod of any previous clains,
39. whehs medins o clan S8 i8N Hegsranasserasiatioptnanerrises an

WL B sequences prior to the nucleic acid

aﬁmﬁ%%?ﬂ#ﬁ%%@?g%ﬁ§?9p of part (c), and wherein the one or

nore control sequences conprise a sequence of DNA

selected from a species unrelated to that of the

40. pj hegMelIodk AppRY R{C¥PEET ERIMAr dYnaTel Oher ke more control
sealffted gAY JTE) Mo {ERICR Segonce frdr 1Y thaucdallh hic
ampfiifiegtioansiep hd fEIVMP(@)pApdi wleereor thes poadirmgom comirol sequences

b Al oty AR P e
bioldi€Mis@ Ie?,'@B&Cié\é‘ﬁhﬁilﬁteﬁh@%ﬁ%%ﬁ@%%éni?m' $eih§ tested for;

obt ai ne roma human. 42. of any of clains

and B synthagic MNérsdquenge, andmdgireial the amsleic asidomalifiradion step

and R BaibSe SERBFBRAT e s RGPS HRE tsncircaty
hybritlbé witheech®f iz ehe OPMR)re comtorbdqudresuse in

genot ypi ng pat hogeni c m croorgani snms known to cause at
| east one infectious disease that may be present

41, W §RE N RHYOLP U abrm %lairtnhgvr%\zginc 'Hisib§Ral sample is
plurality of pri sequences directed at

obtairkzhfromi achtiman. of at | east two or nore highly
conserved sequences of at |east one m croorgani sm

known to cause an infectious di sease, when used in a

42. PTiTRY nRMANSF Ry fatdih@N1 1440, WiterMPtRf beldidI4ample is
wherein the infectious disease is selected fromone or
obtaiedfrem enrohtheugrobpesinsisting offa neaxwanary anineals aiplardgand

] tion; food poisoning; tuberculosis; virally
afoé@%ﬁﬁed cancer; encephalitis; malaria; hepatitis;

43. A diagnostic multiplexing panel (DMP), suitable for use in genotyping
pathogenic microorganisms known to cause at least one infectious disease that
may be present within a biological sample, the DMP comprising a plurality of
primer sequences directed at identification of at least two or more highly
conserved sequences of at least one microorganism known to cause an

infectious disease, when used in a primer extension reaction.

44,  The DMP of claim 43, wherein the infectious disease is selected from
one or more of the group consisting of: sexually transmitted infection; food
poisoning; tuberculosis; virally induced cancer; encephalitis; malaria; hepatitis;

meningitis; pneumonia; plague; and influenza.

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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meni ngitis; pneunonia; plague; and influenza. 45. The
DVP of clains 43 and 44, wherein the DMP conprises
w@eiomes3lgequences that that are suitable for gRODGHPIAY0195
m croorgani sns sel ected fronthe group consisting of:
the Mroapl! aﬁ)ﬁﬁlsﬁﬁ@i bl Uycdlasinhasyemithiom;niMycdpdsmy dinminis;
trachomatis.; U egﬁl asrm ureal yticum I sseria

Chlagystia r HgeROMEHS inbieaplasPg; W&?%‘CU"W | Rgs gonorrhoea;

Garq\f'@{af%é(@&ah IW% 'Va%ﬂ{?lxs%eld%\éﬁrg\jﬁb\éllld:@ CMV;

HAVWHRBVBBYV; bV, GiBdiCla-HBI-bi tivi; HF8/; HBE-1DWS b2, MiyVpVZV;

cl ai 43 to 45 wherein the highly conserved sequence
EBVcéﬁﬁnﬁB%@édaaP IbiGANSa part of a m croorgani sm gene

selected from a bacterial 16S rRNA; a bacterial 32S
rRNA; a yeast 16S rRNA; a yeast 18S rRNA; and a viral
46. po]riyaelBMPe of 4any TeclBiurs o3 ziay%fwmralrrrfthetswlgblmeonserved
erein the hi conserved se uence c [i
SeayRaEpnEnBRTEe Pl aired ST Y e S L B U corelt gy @
bactBfial 3681 fFNAE BUSA@ETiAIB2PARNIRT #hjcsit 1BBPIRNANa yeast 18S
insertion; a deletion; an inversion; and a

rRNAuB8 ktvirel palymegasethe DVP of any of clains 43 to 47,
wherein the plurality of prinmer sequences are designed
such that the priner extension reaction produces a DWW

47. r eTnei DMPproddaey of ostpinis 48y tat4d, eabereimehexhighlye donserved

primer sequence of a kno redet er d relative
seqwc&@manmsv@eﬁ kel ynzfypﬁhehﬂ1 tegﬁg]oraﬁh% 053 R Camsigling of:
a swﬁSI gne l'd@ %Jlfrﬂmdm'ﬁé’rh' (N 2B ih&&ioRes RN, @h8nversion;

suc IT two or nore mcroorganlsnrs are
and pragustitution. t he bi ol ogi cal sanpl e the priner extension
reacti on produces a DVP reaction product conprising at

| east two extended priner sequences each of a known

48. Pr gget pBMP Redaryelotdaimsmaberuliar wirirgint tHhlurblity of primer
different to that of the other(s). 50. The DWP of any

sequenaessadies dagionad ssh ieéthe Prove’ exapsipBreaeiRmPredyces a
DMBrEa é?o%&%%rl@mtge{ip@agygné R ted RO YRS: EXLGMIRAof o

priner sequenc
known predetermined relative molecular weight.

49. The DMP of any of claims 43 to 48, wherein the plurality of primer
sequences are designed such that if two or more 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 relative molecular weight that is different to that of the other(s).
50. The DMP of any of claims 48 and 49, wherein DMP reaction product(s)
are analysed using a technique that resolves extended primer sequences

according to their relative molecular weight.

51. The DMP of any of claims 48 to 50, wherein each primer sequence

comprised within the DMP is of a different relative molecular mass.
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according to their relative nolecular weight. 5 1. The
DVMP of any of clains 48 to 50, wherein each priner

W@ ewamessae7 conprised within the DVP is of a di fPE€r/6BR007/000195

relati ve nol ecul ar mass. 52. The DWP of any of clains

52. 48The BDIVIP of AT 61 BlaRBe NPt BT, KREMEN RCROPIMheP &&quence
within the DMP is of a different length relative to

comptised wihinethesBiiRngeel ian diffesemivizngdB. refpfive Copolierapgimer
f claj 0 52, wherein DVP reaction product(s
seadiingBsth i Bffe, o e of

Using a technique sel ected fromone of:
MALDI - TOF mass spectronetry; and/or capillary
el ectrophoresi s. of any of clains 43 to

54. The DMP
53. 53T hoynMB IO 3o OREMS A1 B aTaInUP MR s cPR pEpdUCH(s) are
I | ; 1- 45,
analRSS°6RD 3 EEhARLLT YRR o oned2ofPREnI-ToF AiEss

wherei n conpri ses
spedrEmelry; randéorrapitary stgpirepberesiel ect ed from SEQ | D NOS:
76-90. 56. The DWP of any of clainms 43 to 55, wherein
the plurality of prinmer sequences conprised within the

54, DMPRao\yPBTRsYy éfzégw%‘ 48 téglé, QIRHORARE -DIRAP- cothsrisdPoRé or

claim 56, wherein the solid support Is selected from
more peinrsegliassss seldcted| fravBE@SD NOGi 31-d6r gani sm

testing kit suitable for personal use by a user

| ocated in a first location, the kit conprising a

55. t evhe MIVPWITf AGLol emhed3vbtss, whers@athalDPchafibases bhe or
testing surface further conprising a_solid substrate

more [paiMersegHpasteseecietfornSER Mg '\bgﬁi 6688 cal sanpl e
either wwthin it or upon its surface, and wherein once
a biological sanple is deposited upon the testing

56. suThacBMR hé ahanberaing g8atced5amdnemndint the psalitpgof primer

surface such that the testing kit. can be despatched to
SeagETeERIT A VAN 6 VB Aye e OB IGER o HO AU

one or nbre m croorgani sns are present in the

bi ol ogi cal sanple. 59. The testing kit of claim58,

57. whdhei DME oft ¢lains 86owiieraio dbe salid seppertis aglekiad frgm one of.

| di_ssgn‘t@l ed and an extraction step is perforned on the
glasgpf SEGBet rat e so as

58. A microorganism testing kit suitable for personal use by a user located in
a first location, the kit comprising a testing surface located within a sealable
chamber, the testing surface further comprising a solid substrate that is'capable
of immobilizing a biological sample either within it or upon its surface, and
wherein once a biological sample is deposited upon the testing surface, the
chamber is sealed around the testing surface such that the testing kit can be
despatched to a second location for analysis to determine whether one or more

microorganisms are present in the biological sample.

59. The testing kit of claim 58, wherein at the second location the testing kit
is dissembled and an extraction step is performed on the solid substrate so as
to extract any microorganism DNA immobilized upon and/or within the solid

substrate.
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to extract any m croorgani sm DNA i nmobilized upon
and/or within the solid substrate.60. The testing kit

wotooclosiiws 58 and 59, wherein the solid substrB€EGB2007/000195

conpri ses an absorbent fibrous nmaterial inpregnated

60. W TReORRtIAG KPT&F CRASRNGES tHhat 58CtwherdidmPRi lsof® aMsktrate
| n.act I vate an m C_I‘ oor gani Sr’(B p_r esent In the
comprise® girt akbssalppite fibeus mraleriak Jmipregnated owvitbl anm 60, more

roaclfe el A To i R A BB pp i PaS et prespot v
the PeMRicHieampled! ass-fibre material; a polyneric fibre

material; a woven fabric; and a non-woven fabric. 62.
The testing kit of clains 60 and 6 1, wherein the

SOk nat rhge ; E r .
1. FrRp?) BetEd I, SR bR ahiRE, Safd st RaRiogs
mateamal eldctetMienei an ceidgloselbiades ylzgiaratemidrolibrdas Mbaibi@ie; a
FT_Agr) El ute ga er. 64. The testing kit of any of
glasgrfibregnaienial 2 §9lyMis e roaerial & Weyernfabsignpng a non-woven
fabrfeOnpri 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; a cervical

S r;.a.tissue biopsy; .and rethral .swab. 65. The
62. 7 o3P nis ¥t Bl ot oD s T ovBare DR s relkiate
comPFisED (\hdtnah For 28 WntRah H’@WQI@?@M&\Q@W are a

causative agent of a disease selectedfromthe group

consisting of: sexually transmtted infection; food

poisoni ng; t.ubercul osi.s: viral i.nduced,. cancer; .
63. Do dBRafie Gt S HRIPS Botnd bl Aphbee BN 51T RUBSH4te includes
WhRRRWTOrA®E U papss. and influenza. 66. The testing kit

of any of clains 58 to 65, wherein the second | ocation

is renmote fromthe first location. 67. The testing kit
of —an f cl.ai 58 .tg .66 erei n the mean f.

64. e IiReRnCkE bR Ry gl 547 6 uieipieTegboRial maaple

complisés aaldakfond ANh&RJroti@bnsistivg spadirRd safivaasibyd Ngbutum;
one or nore

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

smear; a tissue biopsy; and a urethral swab.

65. The testing kit of any of claims 58 to 64, wherein the one or more
microorganisms are pathogenic and are a causative agent of a disease selected
from the group consisting of: sexually transmitted infection; food poisoning;
tuberculosis; virally induced cancer; encephalitis; malaria; hepatitis; meningitis;

pneumonia; plague; and influenza.

66. The testing kit of any of claims 58 to 65, wherein the second location is

remote from the first location.

67. The testing kit of any of claims 58 to 66, wherein the means of despatch

is via a regular postal service.
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i nfectious m croorgani sns, conprising obtaining a
bi ol ogi cal sanple fromthe aninmal, testing the
whiehogilegal sanpl e according to the nethod of BEGB2007/000195
clains 1 to 42, thereby diagnosi ng whether the aninal
68. I sAiméketead tWdtihgareanimartast is _liggédted ®f carrying one or more

m croorgani sns, and adm ni stering treat menL to the
infecligUsaICTORIOE AISS AAMBRHISING %ﬂiﬂ@u@ dolagisro srmpiefipm the

amr#i]ér!,?%% II?%’[HJ'BLOII B 98 ac?cg@ﬁ]rgj {E)gth%r}ﬁeﬁ%ee((fsgnyoéf claims 1

or gani sns resent I’nt
to 40| dhegbgadiagaogihe. wBcheWhlae natimad |$)f|nfebmdm/\ﬁ& ombarremore
the animal is a human. 70.. The thod of, cl.ai ns, 68 or
infePUs FNSTEPIGARIRES r 3 FASRINSESTINGr [REIMEnid b?ﬁ@@'ma' which

treaﬁ‘ﬁ@ﬁtqgré&{f Lyed E?F(gdrﬁeﬂel Qn'llbfh@rdmhé%fdrﬁ%%ﬁ'r‘é@aFcﬁﬁg the

ant I-bIOtI resi ce status of one or nore of
typei(sif ettinfections anicorarganisnes fauntt to cbdeprpsenteirt the blh@glcal
Sam%ileol ogi cal sanpl e.

69. The method of claim 68, wherein the animal is a human.

70. The method of claims 68 or 69, wherein the ftreatment is further
configured appropriately according to information regarding the anti-biotic
resistance status of one or more of the infectious microorganisms found to be

present in the biological sample.
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