WO 2005/ 007872 PCT/ US2004/ 022390 DETECTI ON OF A TARGET | N A PRESERVATI VE
SOLUTI ON TECHNI CAL FI ELD This invention relates to nethods, articles and
conpositions useful in detecting target substances in an al coholic

preservati siek dkRNn, and for identifying 5 sensors u for binding to
such tar ge;ws:? BA%;Z ND OF THE | NVENTI ON Medi cal di agn%girw@zqogg%z?s’r?g met hods

are critical screening tools for the early detection of pathol ogical
conditions. Early detection permts the identification of such conditions
at a stage when successful treatnent is nore likely. Early treatnment 10 al so

frequently invol veDhereTIORROFW TOARGESSIN AVPRESERV KFVER offeieds and

decreases the inpact on the patient. In addition to routine screening,

di agnostic testing is also used in a variety of other applications,

i ncl udi ng bi opsy analysis and nonitoring the results of ongoi ng nedi cal
‘treatnment. Typical nethods of anal yzing sanples such as nedical sanples for
the 15 presence of particul ar conppOBNICRICEmI.DNcl ude mul ti pl e processing
steps such as fixation, staining, perneabilization, in situ hybridization,
and ot her enzymat ildisdpvmien redstes o aedthads catictesrand comppsitionsugefhint he parti cul ar

. assays being rfor L7 tat | Nt he amunt . di agnost.i c..i.nf ormati on
that can be o‘%ﬁzg{n%e%&? F%}r?qg aéegtzlaﬂrr%? %cclﬁl (1:1% Hffger?%geg?zgo%,fangﬁ%r lg 85t hat can
be obtai néd amkorsameful for bindinpub atictckarge20 t he processing tine required to

performnultiple tests, the tolerance of the sanple for nmultiple treatnent
steps without |oss of signal, and the cost for performng nultiple nethods

of anal ysis. Medical sanpl esBackdR®GNS OETYESINVERGTONSI Ng a variety of
techni ques known in the art. A nunber of staining solutions include a

fixative such as afedidat dlaghostiatestignyhtho@bareremitjcahicseenimgrfools dorfthxeriyon st eps.
Oten it is dgsirabl 0, 0bt ai n addi t Lonal i nformat.j n a.variety of
speci es whi cffﬁgﬁpémb?te H?’E&?k’&éc ?%’élzt}ﬂlsi ha@%‘iet?g%i’%‘?m%gﬁ? @Fnt?%cagﬁlf 81# n 1 W
2005/ 007872 Rgdil 5ndRoAs 228008 whenfsRsdamifhlRambats nforBlikely. anpasames: such as

viruses or other cellular or other species which may occur 1n a sanple but
whi ch canlfot abe frgueniktiayglvesless dpwgging ar less invasive treatment methods and

decreases the impact on the patient. In addition to routine screening, diagnostic
testing is also used in a variety of other applications, including biopsy analysis and

monitoring the results of ongoing medical treatment.

Typical methods of analyzing samples such as medical samples for the
15 presence of particular components can include multiple processing steps such as
fixation, staining, permeabilization, in situ hybridization, and other enzymatic and/or

chemical treatments, depending on the particular assays being performed.

Limitations on the amount of diagnostic information that can be obtained from
a sample include the size of the sample that can be obtained and readily manipulated,
20  the processing time required to perform multiple tests, the tolerance of the sample for
multiple treatment steps without loss of signal, and the cost for performing multiple

methods of analysis.

Medical samples are frequently stained using a variety of techniques known in
the art. A number of staining solutions include a fixative such as an alcohol, although
25  many also require fixation steps. Often it is desirable to obtain additional information

on a variety of species which are or may be present in the sample, and/or to obtain
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usi ng staining nmethods. Use of nore precise nol ecul ar techni ques such as in
situ hybridization can 5 provide even nore detailed information froma
sanpl e than staining techniques. However, in. situ hybridization requires
mul tiple tQeg Resohei pul ations of a sanple, involving {j ' ansfer to
a slide, stepw se mani pul ati ons through sol ution gradi%%ﬁ??%@@vgéﬁlipping,

| engt hy hybridi zation steps, washing, drying and other processing steps.

Such net hods; | consupi ng and require.exacti C at .10 multiple
steps.  Ther o rgstiol Bl AT rpoienls ek o BRE o sBRa Rkt otV 21
sanpl es, and spdcizs whivhpasy édcanik aashpRtut ¥hiRB c@inoiBH ideaghtelydntefiefdtdd i n such
met hods. SUMMARY OF. THE | NVENTI ON This i nvention relates to nethods,

articles andYeB&pawingmeEodiseful in 15 detecting target substances in an
al coholic preservative solution, and for identifying sensors useful for

binding to such 86t fore PhideRhdiadt Mchhdsdictl BeimSTMLANERNE ! f o mance

of sufficient fixation of "'a sanple and binding of a detectable sensor to a
target of 5i npevidstevpmmonedatailed irformation fremesjsapls than steinimgtethniquesvi ded t hat

conprises c ' . . . d nt ai ni.n I ith a

det ect abl e sgir%‘isx%?érlh&gsé%tﬁgﬁ%%&i??\lg({?ﬁ%% %g'ﬁ%tﬁ%e tf% gloésﬁ%lﬁmp glra goeésakif%%érﬁw% coholic
preservati ve irsolvitig fixatiohjteanstel fodslide,ystephdsepradipuaigs throtgh dolytiogx formto
permt sinultangous analysis of a plurality of targets. Methods for

i dent i fyi ng & ERSFOVERHRBING IgRsthy MbridiFation sentewpshins, drfgptndigthesn  al cohol i c
preservati ve ,aRbLdtiiQfndr & | Gled corfiim e iove solution
conpri si ng oﬁe or;drgtc)&r ﬁsggﬁﬂepg%%‘lb@g g%nso?lﬁgqgc*@g%?%@?g%.ayAl SO

provi ded 10s anutiplestapd. e conpri sing a bound sensor provided by such a
process. Also provided are kits wuseful for such nethods. BRI EF DESCRI PTI ON
OF THE DRAW NGS Filgere is shepdsin & artrfagienpodved prasedwps fbe analyzisg sypgdéespmnl negati ve
for S. aureu hybri.dized with a _fluorescein.isothi ocyanate(Fl TC) -1 abel ed
PNA probe spz?:riqo of! ?nssgndaﬁtlc\}@oﬁgﬁg}‘%ﬁ%e@ sl'jgf? ﬁ’/°8§2390 aureus r RNA
after a 90 mnute hybridization in PreservCyt solution, viewed with a 50x

oil inmrersion |lens and an One FI TC/ Texas Red dual filter.
UMMARY OF THE INVENTION

This invention relates to methods, articles and compositions useful in

15  detecting target substances in an alcoholic preservative solution, and for identifying
sensors useful for binding to such targets. The methods allow for the simultaneous
performance of sufficient fixation of a sample and binding of a detectable sensor to a
target of interest in the sample. In one aspect, a method is provided that comprises
contacting a sample suspected of containing a target with a detectable sensor molecule

20  known to bind to such target in an alcoholic preservative solution. The method may
be performed in multiplex form to permit simultaneous analysis of a plurality of
targets. Methods for identifying a sensor capable of binding to a desired target in an
alcoholic preservative solution are also provided. An alcoholic preservative solution
comprising one or more such dstectable sensors is also provided. Also provided is a

25 sample comprising a bound sensor provided by such a process. Also provided are kits

useful for such methods.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an image of an S. epidermitis specimen negative for S. aureus

hybridized with a fluorescein isothiocyanate(FITC)-labeled PNA probe specific for S.
2



Fig. 2 shows an inmage of an S. aureus-positive specinmen hybridized with a

FI TC- | abel ed PNA probe specific for S. aureus rRNA after a 90 m nute

hybridi zation 5 in PreservCyt solution, viewed with a 50x oil i mrersion

| ens and awoQieaR7s7E T TC/ Texas Red dual filter. Fig. 3 sﬁ@fz)ﬁ@q}éﬁgge of a
yeast - negati ve Thi nPrep-prepared sanple hybridized with a -abel ed PNA
probe specific for C. albicans rRNA viewed at 50x via oil imersion with an
Orega dual filter 0 Fig..~4 .sho an i.na of - east.- positiyve.

Thi npr ep- pr BT SaRNA 1o T SR aRra £y wiiegt PR 2P RterfCy Sh el BRICEFIbR speci 11 ¢
for C al bi camsoil itWersivh e end ¥ Ohhepa BIDC/Déxlas RedrguigifidRr.l ens and a FI TC/ Texas
Red dual filter. This ThinPrep specinmen was collected in 1999 and

hybri di zed after Figursho@aras iﬁﬁr%esaf%@&ubﬁs-poaﬁ%@ﬁéc@d&n hylidided AithkD
DESCRI PTI ON OF THE | NVENTI ON The inventors have advantageously di scovered

t hat i ncor poFEiG-lsheled PN Aquplespecifip fardl perens iRV A after ac¥hpinutedntbainizpiion
preservatkve; I . . . r ; thpl.e. cytol ogi cal
procedureg |%S%h%}%(§?5@!lgﬁﬁ\@%%?é@}e& ecrofélg{sn?%gsqt leeﬂgn%ﬁerb’g'lpga steps and the
anount of ti FEG/Eeuas Reddua fiiencess a sanpl e and increasing the nunber 20 of
assays which can be perfornmed on a given sanple in a given tinme period. For
exanpl e, a FI SH pFi@CEﬁlid)m,an\&ﬂb%ébﬂaSye@Slﬂi@@?tﬁ*@qhirﬂ?E‘@-pxeﬁ&bd eanplel tiple steps
and mani pul ations, .can be sir’rg ified if perforped wthin _an alcoholic
preservat i vel¥¥idizef gptha FIF Colabgledb RN Apeshe spepific:ion Cn glbicane R viqyed 2hs a PNA
probe to de%@?@ia%ﬁ%nﬂfé&ﬁcﬁf@itﬁ&g@ﬁegé@ﬂﬁlté'ﬂ”'i s advantageously elimnates the
unhe

need for a time 25 consum ng an cessary fixation step, because the

met hanol {4n Preseg: . < 1 1 hye. rf ormed

stiudi es gm)nst r gitel%'r?{ggl%oﬁ‘?eé%ﬂt@%%)?/pﬁeaﬁmaﬁ%’ggép%grp r%éﬁdéépsﬁﬁ?%gbi al detection
of St aphl ocohyghilized maths HAC-Bheled Bl Agirdliecaersfic for B elbérauyRNA) vibyed FI SH

fl t i itu. hybridizati . d t.h FISH with
(1) 50, cert B Sk B oo Sl SETRIBRL e 8 e 111
PreservOyt. binoinkniAs2B0G4R0H19%0 REIAER0H 2238 calsbP soppsant | onal et hod,

the hybridization event is perfornmed on a slide prepare
PreservCyt.

15  DETAILED DESCRIPTION OF THE INVENTION

The inventors have advantageously discovered that incorporation of a sensor
molecule into an alcohol-containing preservative solution allows for the performance
of multiple cytological procedures in one solution, thereby decreasing the number of
steps and the amount of time required to process a sample and increasing the number

20  of assays which can be performed on a given sample in a given time period.

For example, a FISH procedure, which is cumbersome and requires multiple
steps and manipulations, can be simplified if performed within an alcoholic
preservative solution such as PreservCyt containing a sensor such as a PNA probe to
detect the nucleic acid target. This advantageously eliminates the need for a time-

25  consuming and unnecessary fixation step, because the methanol in PreservCyt can

also act as a fixative.

We have performed studies demonstrating the utility of PNA probes for the
microbial detection of Staphlococcus aureus and Candida albicans in PreservCyt® by
FISH (fluorescent in situ hybridization). We have demonstrated that FISH with a

30  PNA probe can be effectively performed within a solution matrix of PreservCyt. In
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froma blood culture specinen that needs to be fresh for optinal
performance. Because of the preservative quality of PreservCyt, the
stability of the PNA target (a rRNA sequence) is well maintained. CQur

studi es shgw28d3@h7sFRNA integrity is 5 sustained in Pre etectabl e
by PNA FISH for at |east four years. W have also det Zlfcrrﬁyé%é”@g%?gt he

hybri di zati on event remains stable in PreservCyt at room tenperature for at

| east 23 dayg, .This.a L,y. provi des, for t hods of, retrospective
anal ysi s of %? 8?}}V8’ﬁt§qngy%§%‘§ﬁg’§fe?%ﬁ%%aﬁgg © Ug,peré(gﬁaee t‘)lnoarﬁqug?ﬁegars‘?gf or
detecting a franhgeloodicuRire ppeaimagehd: Redd 0ds fekh fir opt@el perfodadlecohol i ¢
preservative_10 solution are al sg provided, Methods of detecting a target
may be perf ‘T’FéEFeé’fflﬁ"é"rprﬁS,ewfm’%ﬂu ty efirgseryt.dhe gablﬁt,y of thesPNA taigetd2 9 nont hs,
or after 1, &Nﬁsqugﬁe) {39F el niSiRfamed Ol SudiBEHOMMBRLRE m%e#%ﬁ'ﬁp' ified by the
detection of C albicans and S. aureus by PNA FISH as a el system it is
not |im ted sustained iroRresesfCyiane deteeigble by 8N WISHENT afrfeast fidve yeass.nNWEdhavan be

l'i ed ol i. nf ' : . hol agi [
(el ndi ng ity fiicd s e Rh0flzntdh S8 BP0kl RPLAS R S B88T' ' cati on

of point nutemperatrofor af lbak 28 QiBITheml araiReidRpiovieRs fdrim&@hods@Ent r oner e
probes to detect aneuploidy). The nethod can al sgo be used for nolecul ar
assays in anteHPHsabIciaalysis 8bprgrionsly obiaimed sananics. fldwus.cleigetiprmethodsdori fi cati on
reaction, fo : i i g . .. PNA probes
to bl ock the&eg%l?g? :t%%%?%r %? ﬁh%%ieﬂs?l r g%?fesﬁggeg%tq% chP g@&eﬁgs%ﬁgge% 0 detect
particul # ssldonad dsa@ovifs]. MethedneilcRating 4 tnget May bs petibived after 1, 2exanpl e

pat hogeni c strain whi.l e avoi di_ng .t he detecti f .ot her nonsel ect ed

e nce) o O e AR i et PPt Sk 34 BHBEEe B b used i n
multiplex form t.hods can al so.b ed to test, candi date,sensors for
their ability to %ﬁﬁﬁgén‘f%‘ 19n ’dé?‘?‘fl@]ﬂiﬁid;‘rygg? ‘?etg‘%eﬂ O?g'sf’&ffﬁnw e done in
mul tipl ex f o, 8/ PIEX FNPH 8s 4E0a8] SFstetn! R iAoy liffite® RIROMBASof deRictigxampl e smal |
nol ecul es, organi ¢ nol ecul es, and/0r 1norganic nol ecules, or mxtures of

test ol i gonudesecrganésmst diheimrilnds fogn beyepplicdisttherdetectinniof otheg dyctiews i ndi ng
profile o] ] t i | I r nerally

r equi resié hg}) %%l@r)é‘tég%eg'fscd—@gld%%ﬂlﬂlﬁa%iagwg%s Qge?l%?%&fgesﬁﬁs’{&gras g'l |%ssue bi opsy to
identify norjdentifixgtion afpodatmaltatione ®r othaxkheahdsemabibnorhalgiea (icy, cedtna@ndrk ar y

| aboratory t n r phol ic 4
Y e hes 15 Ao Mo luian " Phot 0gi ¢

The method can also be used for molecular assays in an alcoholic preservative

solution, for example an amplification reaction, for example PCR, including the use

20  of one or more PNA probes to block the amplification of undesirable targets, for
example to detect particular selected strain(s) of Human Papilloma Virus (HPV), for

j example pathogenic strains, while avoiding the detection of other nonselected

strain(s), for exarople nonpathogenic strains. The methods can be used in multiplex
form. The methods can also be used to test candidate sensors for their ability to bind

25  to adesired target; such testing may be done in multiplex form, for example using a
library of compounds, for example small molecules, organic molecules, and/or
inorganic molecules, or mixtures of test oligonucleotides for identifying an aptamer

with a desired binding profile from a mixture.

The pathologic diagnosis of cancer generally requires the microscopic
30 examination of single cells or tissue biopsy to identify morphologic abnormalities
indicative of malignancy. Ancillary laboratory tests can augment morphologic
4
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WO 2005/ 007872 PCT/ 0S2004/ 022390 exam nation. These tests include to the
detection of: chronosomal abnornmalities (e.g. anplification, deletion or
transl ocation), abnornmally expressed enzynes, proteins or |ipids or

. car bohydr aigpr003Mi48 di fferent anal ytical nethods may b

denonstrate the abnormal cell conponent they share in cgﬁ#@ﬁﬂ?ﬂgﬁﬁgtion t hat
the 5 analysis is performed on a group of cells, either in tissue section,
fluid suspensjo r L.croscope.slide that.is ferent fron1th cells used
in the initiS’f"“@B%bc’ﬁlm QSR 15 s ¢ %‘?r%clns" ¢ sirogiosamal dpnaimeling &hge for the
di agnosti ¢ p(eog esplifiddtn)dldiod dr desticai®d, sabehdllyrRyprdigediagfindsy anal yze the
centrosones Ie by _usi %-a centrosone-speci fic sensor.

t
Currently, t r@e%fﬁrj%éwac{] |°6ﬁafg Viigptese W kil fgrent analyyicalgpethodsaaay bedised ne
di agnosti ¢ ag duMdnsirRE tHEBbhGRANG Qnp 'oh‘r%t 1‘%&/ ﬂ'@%?éo?nmbﬁ'&ﬁ%tﬁﬁfﬂa%bon a

met hod for concurrent assessnent for ol ogy and enuneration of
centroson® nembgsisis perfpmediodedray dfieells, eithyer aromsuﬂsmgon |ﬂuﬁdbsu$p¢nsm oregar di ng

both el enents, a nor si f.i cat.i on ,of .nor. ver.sus

abnormal ity Bié?{oﬁgpﬁglf%%ﬁ#ﬁse%%erﬁ%t?ﬁ @ usgd-f, iy iy ’%E’B%loglﬁn be 15
prepar ed froexmﬁaﬁfnqunmhlcfeamobhsmeﬂgefdﬁﬂe dl@grﬂ)si?@pﬂﬂééém aou stain
procedure. The cells can be contacted with a detectable sensor specific for

a centrosonal tar gaé nRioEdescritRl BeRiPhapbé Bfed td ErabyzBIthY ORtrBIRAEEPtsent The
slide is exam ned by a specific, defined, wavelengths of light for the

det er i nat i of! dSRAMP BRBIRE? eeniTesamA-Eecidn de@[@’éc@ﬂﬁ@ yoha @mﬁger@moq e

centr osofpl - SPRG F&IE[HI s 20 exanmpl e the
Thi nPrep(r) ?nag%él%&é%@%cmépfoge emf%tnggﬂc 0 qua%%éfl ¥|e nunber of

cent rosones pyecwisoisudn ade vtahietidu, a dietigdtfineconedrest aésbsnmmﬁo cell btphologxposur e
to the sensor in the pre ervatlve soj utjon, n_be interrogated
Lo deter ni no ah B {dret SaSamhaT s rvildine T GRS ogat | one. y
take place l'ﬂﬁ@m’ia%ﬁﬁ@ég’&?dn‘i‘g lS'cQﬁ'El%in@htB@h Ihbl% a%&ﬁ&k%labﬁﬁéﬁﬂoﬁrom&mam may be
performed 25 after transfer of some or all of the sanple to a dlfferent

vessel or toverssyabsoraaliy candie detemmdeF@r eXﬁinplee& ThinPrapeslide canckpver sl i p. The

sampl e ¢4 DGl Bl AL AIALEd ikl SRSYBLARLE: pARBELTLGsaliSibAak el enal s

I'on o S ec I'c binding
of the tar getcelmmknﬂah eoxptacaecbwnba détedsthtﬂe smsmpecliﬂfh foraaepiresonial tagget bitheanal yzed

g ng. syt RS ey PRRARTC S |G e FRRE b 3 st e, °°

wavelengths of light for the deterrmnatlon of morphologic features and specific

binding of the centrosomal-specific sensor. An automated imaging system, for
20  example the ThinPrep® Imaging System, can be employed to quantify the number of

centrosomes by virtue of the binding the detectable sensor.

) After exposure to the sensor in the preservative solution, the sample can be
intérrogated to determine whether the sensor has bound to the target. Interrogation
may take place in a receptacle contajning the sample in solution, or may be performed

25  after transfer of some or all of the sample to a different vessel or to a substrate, for
example a filter, slide, or coverslip. The sample can be intei'ro gated with one or more
specific, defined wavelengths of light for the determination of morphologic features

and specific binding of the target and the presence of the sensor.

The sample(s) can be analyzed manually and/or by a suitable apparatus, for
30 example an automated imaging system. Exemplary automated imaging systems

include Cytyc Corporation’s ThinPrep® Imaging System, the TriPath FocalPoint™
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i ncl ude Cytyc Corporation's ThinPrep(r) Imaging System the TriPath
Focal Point TM 5 WD 2005/ 007872 PCT/ US2004/ 022390 Profiler, the ChromaVi sion
Acis(r) System the CompuCyt i Cyte Inmaging System the Applied |Inaging

Cyt oVi si ony vsdoym and the Veracel Verasys |nmaging Sy;é.ﬁﬂ%z 0@3 3r;;bﬁ)par at us
such as these can be nodified to i ncorporate one or nore detec 18 syst ens

for the additional |abel(s) used on the sensors to be incorporated into the

ot od o’ BRRE AR AL ARt AR CficSKRAR: fradifl SREB 1S ™0

adapted to ect an ahal' yz or “nof engt

provi ded by Applisidnmging<)ytoViaioadMoSysteheiand thabhadrice) Vemsiddehagimgtdyetepr eser vat i ve
solution. Were the targltzlit;l is a ,cent EéJSOfTB, an automated i nagi.ng system can

be enpl oyed {8 2HRAEHES FUrh e thesy e madifieddn fegmermle O PTdBE AEeRP™ he anount

or nunber  of sRRMsTOSOERERGE [2b61(s) BRIUnIhORMBSEs 1016k hborbBGteddnBlge Before the
invention is described in further "detail, it 1s to be understood that this

i nvent i on3 i salggftolicprasewativesstaihisg pelntiane Joa examytléy ad appaygtus sl be iadapseddo

appar at uses ' S ch th tigns_ Qar at uses.can, of
course, var yd&%%%as/&g%s?lﬁ ¥ 8ﬁy%rem€%§3%§@%ro‘§'g%ex?ﬁﬁ?I?éovtl%e?dﬁ’l%ﬁté? IS ®™ed herein
is for the pnpostheiflalii(sy) nddddiy tipresarvaiivadotttioantvoiskrertettargerib ¥, and is not
intended to limt the scope of the inventi t he si ngul ar forns

n. Use of )
"a," "an," afdrORHRS ap getopted imasiag Sﬁ@%‘i@?ﬁ’@é@%@é‘%ﬂ@ﬁ@’%ﬁ?@?? oAl early
di ctates ot hetitogfines BMtectiff the%ABRt®r nfBb& o7 RERr I &gg-ilp&?ﬁmée‘ﬁgors boiplgudes a

plurality of sanples, ‘reference to "a sensor” 1 ncludes a plurality of such
sensors, 1Pef totbesaenple "a target' 'includes a plurality of targets, and the
like. 20 Additionally, use of specific plural references, such as "two,"
"three," etc., reBefoorthe irvegtion indesoebesl in furthee detailygt is thpevtderstdeaishatt he

context clearl.y. dictates otherw se. Ternms su as "connected, " "attached,"
and * 11 nkea- tiYiaverdian i A e B e e B Sledt Ul L Br et as el | as
i ndirect conaegkibémas sich AfIMIAL solutibAGHApRhitusds @R, WP Bbired) ViR €68 alsB@o cont ext
clearly dictates otherwi se. Wiere a range of values is 25 recited, it is to

be under st oo8e tersteascthatithe ermpiaplogy used thexgay iser the purapse afgleseribingct i on
th f, ibet c . and. i 0] is al
speci 1 cAr Ty P EnbdebhbiCopRES AN iy MEY 1d oo Bbpd Othe Bl 2 21 30

upper and | ower | {11y, Gl AIVEANGS AP o BRRA plurhSchRsblR L N O

excl uded fromthe range,
the context clearly dictates otherwise. Thus, for example, reference to “a sample”

includes a plurality of samples, reference to “a sensor” includes a plurality of such
sensors, reference to “a target” includes a plurality of targets, and the like.
20  Additionally, use of specific plural references, such as “two,” “three,” etc., read on

larger numbers of the same subject unless the context clearly dictates otherwise.

/ Terms such as “connected,” “attached,” and “linked” are used interchangeably
herein and encompass direct as well as indirect connection, attachment, linkage or
conjugation unless the context clearly dictates otherwise. Where a range of values is

25  recited, it is to be understood that each intervening integer value, and each fraction
thereof, between the recited upper and lower limits of that range is also specifically
disclosed, along with each subrange between such values. The upper and lower limits
of any range can independently be included in or excluded from the range, and each
range where either, neither or both limits are included is also encompassed within the

30 invention. Where a value being discussed has inherent limits, for example where a

component can be present at a concentration of from 0 to 100%, or where the pH of
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range where either, neither or both limts are included is al so enconpassed
within the 30 invention. Were a val ue being discussed has inherent limts,
for exanple where a conponent can be present at a concentration of fromO
to 100% 0&&%&@§&w§?e pH of 6 WO 2005/007872 PCT/ US2004/022390 an aqueous
solution can range from1 to 14, those inherent |inits BFYUSPREYRICal 'y

di scl osed. Were a value is explicitly recited, it is to be understood that

val ues which are about. the sane_quantity. or .amount. as the recited value are
al so within %%qug%‘&%f]“%‘fm C?‘h’éang?l@grﬁﬁin‘&]l?" tg?%ﬁl??“éﬁfﬁ@@ abea?@ﬂgfﬂ@r eon. Were
a conbi nat i opis¢16sed] Heds £ dalus AChphcigyRedDit idtoi R hndérsiobe tiRk PaTRAtwhied t hat
conbination is also specifically disclosed and is within the scope of the

i nvention. CH§RE dhesamgupatityiof arewsyias e eeiled valbe argatpepsithinthesrepeit s ar e
di scl osed, c i 1 owdl . ment of an
nvent on' i o e aoEaeal R badl bl R ARRtlnantiT} BisBliea, BRTRD. O

t hat invefti subcombmhticxhofdhe Elembiite vfthbt combinatien sl alsdesg e ficadlyydiseiosedarainy

conbi nation wt| '181the ot her. al t.ernﬁti ves, are alsa hereby disclosed; nore
than one el elSHIEe SROPeiT fiiny GHOR AHORURRELYS HEFFe GRETTHY, SFeniS Ar Erohps

conbi nat i ons opdledérfdEp dscloaad, 06mBHedbns Ehefdol Ble QD EdctosBE! Wh¥redingC! Osed.
Unl ess defined otherwise or the context clearly dictates otherw se, all

t echni cal an&leBepteden inventien wslisglosed asdipeng a phydity pbalicanativas ghimplesel comonl y

15 under st 00 g By Gion 9 w I BAL Yuehlibd isleRoth gy biPin il SBrubiibfodd WRENT 1 ON
bel ongs. Al t hough any nethods and materi al s Simiar or gui valen Yo those
descr i bed0hetleiother elterniieres sxechlsorhetebe disclaskl} mereathan exst élegemfof tlhe i nventi on,
the preferred nethods, and Hﬂtel\ri,al sﬁgrﬁ noij. described. The ter

“pol ynucl eot FYENHON-CEP havs fHeh gxtihsins: angefl sprbipations of glpm g Y90 aci d
nol ecul " ar gydhgfshs afd IRESIANAERRLY herein to refer to a polyneric form of
nucl eoti des of any |length,” and may conprise ri bonucl eoti des,

deoxyri bonucl eot | Bffees ddtel BEEntilesraR confit dbatlyiBict BEHeRALe, ginese terms
refer only to the primary structure of the nol’ecule. Thus, the terns

i ncl udes tri pdcbnical dod kdientifiricmssiused keerein havedbelsamiousanindhasmevineinty aci d

("DNA"), as well as .triple-, . ..doubl.e- and singl e-sttanded 25 ribonucleic acid
) 1Py SR R B okt e 8P % RieR o SRR o e ana o by
cappi ng, and AMhoHh dniyesktiicisiRd afatdrial sipglay btiejuieldnties those described herein

can be used in the practice or testing of the invention, the preferred methods and

materials are now described.
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The terms “polynucleotide,” “oligonucleotide,” “nucleic acid” and “nucleic
20  acid molecule” are used interchangeably herein to refer to a polymeric form of
nucleotides of any length, and may comprise ribonucleotides, deoxyribonucleotides,
) analogs thereof, or mixtures thereof. These terms refer only to the primary structure
of the molecule. Thus, the terms includes triple-, double- and single-stranded
deoxyribonucleic acid (“DNA”), as well as triple-, double- and single-stranded
25  ribonucleic acid (“RNA”). It also includes modified, for example by alkylation,

and/or by capping, and unmodified forms of the polynucleotide.

Suitable hybridization conditions for a given assay format can be determined
by one of skill in the art; nonlimiting parameters which may be adjusted include
concentrations of assay components, pH, salts used and their concentration, ionic

30 strength, temperature, etc.



Sui t abl e hybridization conditions for a given assay format can be determ ned
by one of skill in the art; nonlimting paraneters which nmay be adj usted

i nclude concentrations of assay conponents, pH, salts used and their
concent r aty@ngosggi;s 30 strength, tenperature, etc 05/ 007872

PCT/ US2004/ 022390 ~More particularly, the terns "ponnu%?éﬁ?@ﬂ%?mwo

"ol i gonucl eotide,” "nucleic acid" and "nucleic acid nol ecul e" include

FOl y?epx_yri b([)}nuc %e')pd S galr@d{hﬁéemﬁl\ﬁgly?d Ot)%e - rt%%SﬁaétH%Q,l%r é\]’tﬁm?lﬁcl eot i des
cont ai ni ng ri ‘ﬁﬁ?& ’ R‘Nl}ﬁ er
spliced or uas@ldnd¢duclélyicidnitéculd’prclade Hobldesiisibenidléttides oh@thidg2-an N- or
C-gl ycosi de of aggurl ne Ob’lﬁgy” m di ne base, and other polynmers _containing

al ternative BREK HE%“)’PH areRieobidpr @@Féalﬁl!ilél]%pbosébllﬂcl(l@m)m‘énm’her
synthetic SegRQRCes %eﬂgxcé ‘ﬁ'cgd ]R%Xxﬂg'bt% mﬁb@é'o@lp{ﬁgnﬁ éf%hdé he

pol ymer s contaln’ nuc e ases I M a con Igur at base
pairi ng ahd bask isdnadkam(gglysosife ompmmebnp:yaﬂmldme[bl‘alﬂb amdjotlﬁbjﬁpolﬁhﬁse i's no

i nt ended di stinct.ion,in,length between.the i de, "
"ol i gonuc| eofAANRE %’&?tkye@gﬁgmaes Q}Qﬁ{‘}“ﬁt}’é}’ ‘% %llcda‘“‘fr&*%& &’t &nd t hese
terms are useghtiefit edqubRRAPBETTY nli€téie heid pdRiess frévidigiedt e ISUClj'ﬂererE Gontiihe

primary structure of the nolecule. Thus, these terns incl for exanple,
T- deoxy- 2' , Bucleotpses i1 3 eradigasation Bhishalews fabasepairms gnd hepmvrckingesichs

2' - O al kyl - RN %}%,3 |1 as
doubl e- and si ng(fdntdﬁﬁgt randmgjélﬁﬁyére 1?{35’,#% n?%@isﬁd&?igglffé cl uﬁg“@or
exanpl e Iwbrteu:lms et yumeleo i)’ “cdipdhm eofREy’ émnhlmadiixﬂéamlri‘dhdmccabider forms, and
aI so incl ude i nodi fications, fo exa e, |labels, al kyI ation,

Maps. + subsTRIGNPe B fegt et Sgsed BlercTarea Ry be @t | These (R ieie oaiPug
i nt er nucl eot \g nmelyémféa&é 6f'the BibHEuRS Thﬁ@"che@é@ﬁ’ﬁé ﬁwlud%hﬁﬁéxdfﬂﬂl@ 3negatively
charged 1|i nkages rigHﬁi phosphor ot hi oat es, phos phor odit hi oates, 20 etc.),

(0]

t hose cont ai APa¥y- Zpé' ligsidgexygibonuslpotida 3 R %thékmrﬁllﬂédatﬁﬁr%t%ﬁn@‘(l ncl udi ng
enzynes (e. gsu‘tﬂffﬁ %?ﬁ\?ﬁ%%ou%féx hﬂtfshmé’}gtsﬁ&(ag 9?164? 2& ?@ﬁlas BRI o single-

pol y-L-lysine, etc terca , acridine; psoralen,
etc.), thése su:andbdaRNlAr; andhyhrats dssrc(ocﬁincludmgfor exuatipdd ksybrlda(det&&em DA net al s,

boron, oxidati e cont a n | at hose W t h
modi f1ed 1 nead é &Ofgﬁ d/é’t’iB ’EfOEn?r&Bﬁl-‘giS %lcé@e ? as 25 wel | as
unnodi fied f ?Hoﬁﬁc@ﬁoﬂs,hﬁr BRAIS QLIRES hiltSlalén, eédpg,e@ﬂl‘}étiﬁﬂ{ohdﬂone or more of

the nucleotides with an analog, internucleotide modifications such as, for example,

those with negatively charged linkages (e.g., phosphorothioates, phosphorodithioates,
20 etc.), those containing pendant moieties, such as, for example, proteins (including
enzymes (e.g. nucleases), toxins, antibodies, signal peptides, poly-L-lysine, etc.),
those with intercalators (e.g., acridine, psoralen, etc.), those containing chelates (of,
e.g., metals, radioactive metals, boron, oxidative metals, etc.), those containing
-alkylators, those with modified linkages (e.g., alpha anomeric nucleic acids, etc.), as

25  well as unmodified forms of the polynucleotide or oligonucleotide.

It will be appreciated that, as used herein, the terms “nucleoside” and
“nucleotide” will include those moieties which contain not only the known purine and
pyrimidine bases, but also other heterocyclic bases which have been modified. Such
modifications include methylated purines or pyrimidines, acylated purines or
30 pyrimidines, or other heterocycles. Modified nucleosides or nucleotides can also
include modifications on the sugar moiety, e.g., wherein one or more of the hydroxyl

groups are replaced with halogen, aliphatic groups, or are functionalized as ethers,

g



It-will be appreciated that, as used herein, the terns "nucl eosi de" and

"nucl eotide" will include those noieties which contain not only the known
purine and pyrimdine bases, but al so other heterocyclic bases which have
been nodi f g, 53?{,%172 nodi fications include nethylated purines or

pyri ni di nes, ted purines or 30 pyrinidines, or othBFTHEIAIRIY es.

Mbdi fi ed nucI e03| des or nucl eotides can also i ncI ude nodifications on the

sugar noiety, ., rei ne , nore of the 0X gr oups replaced
wi th hal ogen SaHics mﬁé% g Hm ‘Ghelggtidia i @F@ﬁ?@@oéynagmeeqﬁéﬁele

2005/ 007872 Bed hkdpdiddd 022390 am nes, or the like. The tern "nucl eot| dic
unit" is intended to enconpass nucl eosides and nucl eoti des. Furthernore,
modi fications to pugleRAbledingdifiRitiohs kel G dic SRt ﬁ‘l@ﬁﬂ@gearraﬁ%ﬂgndl ng,
substituting for or otherwise altering functional groups oR the purine or 5
pyrim di ne baseendingchibstintingifpriernjbervizentisritgfuactionglgrowpsian theppirement ar y

pyrimding o T S ed nucl.eatidi optionally na
forma bgse ﬁﬁ%eqaﬁegﬁhh?r%@%ﬂ?ﬁ?g% %&oaa%spgét&vcg%lpﬁa ta%uf not w %/h Ay
T, C, G or Upyriliiss or patih&SThexgsdhani rﬁ@djﬁapmﬁld@ﬁdjmmpd@nﬂmmwﬁmat t he

functlon of the polynucleotide; preferably t polynucleotlde does not
conpri se abadp¥e Ry Ot?éﬁﬁcmlﬁoéﬁe(ép‘{ld‘iﬁldtcﬂ’éﬂﬁ b%ttnd’ué’é ih ke @A Ynucl eot i de
can optional | Ji1dnd ne tH R dified

nucl eoti dic unlatggsﬁgr%q’il yldbg azoﬁgc?dl crlly é’%@?ﬁ%@%}t acet y‘i cyogf(t)ﬁsg:)ne

5- f | uor our acipblyngeléntwamrefacibly, th5pdan1hrbeoﬁ1ﬂed¢n,slmhcmnpresbhbhsa<2s1teshBomc aci |,

et hyl adam nd o oL BE ol peetidBtrelimieRRes Emepr ot R IR LR R ot 2, 2.

di et hyl guaniypgs. 2- net hyl adeni ne, 2-net hyl guani ne, 3-nethyl cytosine, 5-

met hyl cyt osi ne, N6- net hyl adeni ne, 7-net hyl guani ne,

5- et hyl arm nomet ekt modified MINSKHRTNOFERAY beiBdinhicfibhe] 4-

bet a- D- mannosyl queosi ne, 5- net hoxyur aci |,

met hyl t hi o- Nasetylepiosing Srijuozeisraih &-bromeiadil, éﬁgsbym@thﬁlaa@wnmlf%n ester, 20
pseudour aci |, i hi our aci |,
4- ~t hi our aci Ithlggrgaf Sh%%fbo?(g%lpﬁh%érg%ﬁ#ﬁgurg%@%%ﬁ cﬁggg%g&%ﬁ%héfmam Inopur| ne,
and "l ockéd" mdnhgdhdenme,abnﬂtmmseﬁo(dam,)l-matﬂy@narmmllagethhm[csnfe 2B8oslikin, et

al ., Tetrahedron Lette
d& ethy gua.mne 2-methylademne 2—methylgua.mne 3-methylcytosine, 5-

methylcytosine, N6-methyladenine, 7-methylguanine, S-methylaminomethyluracil, 5-
methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 5-methoxyuracil, 2-
methylthio-N-6-isopentenyladenine, uracil-5-oxyacetic acid methylester,
20  pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-
thiouracil, 5-methyluracil, uracil-5-oxyacetic acid, 2,6-diaminopurine, and “locked”
) nucleic acid units (LNA) and an analog thereof. Koshkin, et al., Tetrahedron Letters
1998 39:4381-4384; PCT Publ. No. W099/14226.

Standard A-T and G-C base pairs form under conditions which allow the
25  formation of hydrogen bonds between the N3-H and C4-oxy of thymidine and the NI
" and C6-NH2, respectively, of adenosine and between the C2-oxy, N3 and C4-NH2, of
‘cytidjne and the C2-NH2, N’-H and C6-oxy, respectively, of guanosine. Thus, for
example, guanosine (2-amino-6-oxy-9-3-D-ribofuranosyl-purine) may be modified to
form isoguanosine (2-oxy-6-amino-9-8-D-ribofuranosyl-purine). Such modification
30 results in a nucleoside base which will no longer effectively form a standard base pair

with cytosine. However, modification of cytosine (1-3-D-ribofuranosyl-2-oxy-4-
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1998 39:4381-4384; PCT Publ. No. W99/14226. Standard A-T and G C base pairs
formunder conditions which allow the 25 fornmation of hydrogen bonds between
the N3-H and C4-oxy of thym dine and the NI and C6-NH2, respectively, of

adenosi ne a&dz n the C2-oxy, N3 and C4-NH2, of cy}ldi he
C2-NH2, N - gﬁ“@?oxy, respectively, of guanosine. Th%éﬂhgg?mg%?gnpl e,
guanosi ne (2-am no-6-oxy-9-0-D-ri bofuranosyl -purine) may be nodified to
form i soguanosi.ne (2-.9xy:6-am no-9-R-D-ribofufanosyl-purine). Such

nmodi fi cati on a%’(’)“"r‘@é'{f?‘ﬁg%é}w @%Ef&?ﬁ%%’i‘%‘ﬁﬂg'éoﬁﬂ‘ﬁ“@ﬁ%ﬁ' ()ﬂ”@ﬁger

effectively ?)%M(ﬁll@&é’éﬂﬁ@frﬁh R8&AePAldleotitk {vRich YD abEifectipiR bade palfBeltlf | cati on
of cytosine (1-$%$-D-ribofuranosyl-2-oxy-4 9 WD 2005/ 007872" PCT/ US2004/ 022390

ani no- pyri ni @Raeping but wilhfoirs 8 bgsedeirvath(isoguandsine; Beicifioaine &3availatderfi®- 4- oxy-
pyri m di ne) r I | fi X ' ' L f ively base
oai it oS bs Rt Batatel i, S Bkl Yl atbiche I €l

I socyt 93! fie idsscaived b}&SWﬁze(‘ljrlemh (Ei%hﬁioﬁhnaxmﬁsm%]iz:mﬂw(mgG bditefereride) c:itedI

(195%)  Bi oohdvats ) Bo Sl heiore pepenEe e edetodef Gt el ©

2' - deoxy- 5- meidugh i AGE YEHH. NSOCTRY5: 085 R4 RN AN B rt¥ndcB Bit 8BRS, @hd Tor et al .
(1993) 7. Am Chem Soc. 115:4461-4467 and references cited therein; and

i soguani ne nuitigestinaiesslevtiesypayreapenaed usrigribe mehoddessoliedies Switprrat dy Swi t zer

o e ot odlosTaBed rRMRAS ! Bl hochn” 2 s SRS RE bt st

Q her nonpat desdribb@EEUSAPatent Nay DESGHIU aollasdt by Other noahitac] Bgsprirded i n
Piccirilli et al. (199Q) Nature égg 33-. .. 37.for._.the Sﬁgl’zlgt hesi s of

2, 6- di am nopy#ay heisimthesizgdcpy;themehag Aessebrd in Pigeatlh ¢t fly (FD9) dlature 343:33-

[4, 3] pyrim di 3 j e j i L i ouni ts
which form 32?‘8%32%%@%&8%? ?’s(#-&aiél?nﬁgovm, {ngﬁgﬁlﬁgs t l%isngﬂt eggél g%lqihﬁo Leach et
al . (1992) 7.[4,3iBriandineAhi4HI0D)-didre). O8rEs 8B dified Beicptidic usits which supr a.
"Conpl ement ary” or. "substantially conpl enentary”. refers .t h iJity to
nybr 1 dt o6 or s Ehigug heRg bR ketef SRS HEN fealrindneie el "God s o

i nstance,15 betmeened. S80S P14: 3167813668 afitlShidies ettdd |, Shpadd a t ar get pol ynucl eot i de.
Compl enentary nucl eotides are, generally, Aand T (or A and U,. or C and

G Two singl e- st raedg@lementary” or “substantially complementary” refers to the ability to
hybridize or base pair between nucleotides or nucleic acids, such as, for instance,
between a sensor peptide nucleic acid and a target polynucleotide. Complementary
nucleotides are, generally, A and T (or A and U), or C and G. Two single-stranded

20 .polynucleotides or PNAs are said to be substantially complementary when the bases
of one strand, optimally aligned and compared and with appropriate insertions or
deletions, pair with at least about 80% of the bases of the other strand, usually at least

about 90% to 95%, and more preferably from about 98 to 100%.

Alternatively, substantial complementarity exists when a polynucleotide or
25 PNA will hybridize under selective hybridization conditions to its complement.
Typically, selective hybridization will occur when there is at least about 65%
complementary over a stretch of at least 14 to 25 bases, preferably at least about 75%,
more preferably at least about 90% complementary. See, M. Kanehisa Nucleic Acids
Res. 12:203 (1984).
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20 pol ynucl eotides or PNAs are said to be substantially conpl enentary when
the bases of one strand, optimally aligned and conpared and with
appropriate insertions or deletions, pair with at | east about 80% of the
bases of t trand, usually at |east about 90% 9 nor e

pr ef er abl y‘bﬁrzg&r%%g{%%t 98 to 100% Alteniatively, substaél(?ﬁ/@lﬁé@é) Lrentari ty
exi sts when a polynucleotide or 25 PNA will hybridize under selective
hybri di zation condjtions to jts caonplenment. Typi.cally, sel]ective

hybri di zati on wi ﬂJf tegia g 10 e% niial bRz eT eerEos JBEsEEtent ary
over a st ret%lapéﬁsit%fbﬁ‘@pﬁl}énhﬁewde?o‘i Mﬁ%m@{dﬁ%%ﬁ%héfn&& il £asdplakout 75%
more preferably at | east about 90% conpl enentary. See, M Kanéhisa Nucleic
Aci ds Res. dompegl to rggayomplemetiry POBIGO 18the seaiie.US2004/ 022390
"Preferential binding" or "preferential hybridization" refers to the

i ncreased pr opensHybridizationeopbtigns il épidatly imludeNalt condentmations of kess thanpl ement

In a sanple as ared t nc r r..in the s | e.

Hybri di za% i 0%)086 i OB%ESU%?X ‘%S% Bt %Dg?m w&&fﬂ%‘é’e‘%ﬁ%ﬁéﬁ%ﬂaﬁ&ﬁ%s of |less
than 5 aboufnMMn tHBEsse WS Hibrdizaties betivbara pdpané nddldlc adil apetherf diabl y | ess

t han about 200 MM In the case of hybridization between a peptide nucleic
acid or ot heRudsigpeidand ppelysyceolide.dhlipridizabon sradieslons desolutiors hybri di zat i on
can be done |4, i t g0 ] | 1. dcdi Lon
t enper at ur es&@éﬁﬂi&g%gg@&vﬁg@ gg&%&g%ﬁﬁ%@gﬁ% %rloe‘gtxﬁ (‘[‘j’ﬁgﬂ&rgZC, nor e
typi cal |y gr gaicelly gteater tian d2°Gafgre typitally efeetenthiay about 30°@& xaé pefadblaphout 37C.

Longer fragnents reguire higher hybridization, te ratures for specific
hybri di it ioﬁ’.‘ceﬁi‘ﬁa@%m_l‘t;gtg ‘@0??&3 Q@P@ﬁimﬁlﬁ?q&f?ﬁ%@ﬁwgﬁ MYy i di zat i on,

i ncl udi ng bagenAResior sRRiRHbHERS IR, TihdrTect6re Ry QIREAE MrifikdndRes,

presence of organic solvents and extent of base nismatching, and the

conbi nat i on bybridizatianeinelpding besg cpmpebiian qndpenattnefithe pemplementaystridse measur e
of any one a . el ' ?W' IEQ? ' DRy, ntrol |l ed
i ncl ude buffél%g%fﬁgfg%ramgégr?ggﬁ?{rﬂa |Xge%?6§%ﬁigj |onatt‘%o , ’%@ggge an bn &°

concent r at i oparafnefelsskd ixgnsre agpsitant than thd@bsabas emchank of atyrudehlondi Othesuch as

repeat sequences_or, bl ockin rrQtei n sol utjons, _ detergent type(s) and
concentr & i o ¥bridizgatien gp t‘%‘%éﬁ“&’s‘“ﬁb@?@é‘%ﬁ?ﬁ%‘ﬁd‘?weé ¥he relative
concentrati Oeorg%ll&ﬁﬁmpéylmcﬂl-ﬁﬁésgﬁé and&rebnttaAB4 8 b18OEng RBkEEnts to

concentration( _ . .
decrease background binding such as repeat sequences or blocking protein solutions,

detergent type(s) and concentrations, molecules such as polymers which increase the
relative concentration of the polynucleotides, metal ion(s) and their concentration(s),

20  chelator(s) and their concentrations, and other conditions known in the art.

The terms “aptamer” (or “nucleic acid antibody”) is used herein to refer to a
single- or double-stranded polynucleotide that recognizes and binds to a desired target
molecule by virtue of its shape. Seg, e.g., PCT Publication Nos. WO 92/14843, WO
91/19813, and WO 92/05285.

25 “Polypeptide” and “protein” are used interchangeably herein and include a
molecular chain of amino acids linked through peptide bonds. The terms do not refer
to a specific length of the product. Thus, “peptides,” “oligopeptides,” and “proteins”
are included within the definition of polypeptide. The terms include polypeptides
containing post-translational modifications of the polypeptide, for example,

30 glycosylations, acetylations, phosphorylations, and sulphations. In addition, protein

fragments, analogs (including amino acids not encoded by the genetic code, e.g.
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20 chelator(s) and their concentrations, and other conditions known in the
art. The terns "aptaner” (or "nucleic acid antibody") is used herein to
refer to a single- or double-stranded pol ynucl eoti de that recogni zes and

binds to i arget nolecule by virtue of its s g., PCT
bl cati a0 RRIFH o5 14843, WO 91/19813, and w0 527 QBTS2

"Pol ypeptide" and "protein" are used interchangeably herein and include a

nol ecul ar chai n of am no, acids |inked through peptide bonds. The terms do

ot refer tpribdueBRyIrRiEn, TP AP Sk o5 GO, HARIAL or A gt S

"ol i gopept i d@siants 30 domBhtidhk Rereof,Ffon fotdutie derMatitddYebiBesde ! Aicfhtesn of

pol ypeptide. The terns include pol ypeptides containing post-translational

modi f i cat i onef asting Heups Reqidptiang er esteicaliennslf earbexyl grappsksandabe Brsare
acetyl ati °”sﬁ%@g@@%*%?ﬁ%@#ﬁ%@@?ﬁhat' ons. In addition, protein

fragnents, ana s not encoded by the genetic code,
e.g. |l 2005/ 007872, PCT/ US20044 022390 . ,.ho i.n aormi thi D-am no
aci ds, ax%) creat i‘%se 5¢ ﬁ‘&’ieﬂi}' ETGZ%IF“ é)ru%zol%% qlﬁlre%ﬁstctéﬁr% 8 Sec\?ﬁ&fne?g cgl%%r

conbi nat i onsthhitgh®sfecifictldy Preagh Gtheiwith gréigted affibity thdn testheltdpogergs inal Kyl ati on
of am ne groups, acetylations or esterifications of carboxyl groups) and the

like are i ntiFseBplewlhe pinding betwesmhsanembesprfthebinding pan iplypigadd herein, the
term " bi ndi I ot f 3 : GARHER L9 ; i

speci ficall ;g%ng’g{é%ec 3 g%ﬁgﬁl%]%ﬂgg?%%%g%hg%ﬂ ni tggtgﬁgﬁ&lﬁgmg?%g%(e?b%%’onent s in
t he sanpl e. Hipéenld ovdintigertietamsrnnd ecombidetios with a doerekpomdinggnfibody ars t ypi cal |y
noncoval ent .. Exenpl gry bi.ndi n ai r.s. i ncl ude..i munol ogi cal ,bi nding pairs
Coro andd" naiptiRperioh o2 s epB tE et Aerel ieBan At At aedi
correspondi NguctBceinQsM ati-fhbrebdeitt] dREirapRERdl @A Siti-GindedphBkolt her eof , for _
exanpl e di goxi genin and anti-di goxigenin, fluorescein and anti-fl uorescein,

di ni t r ophenoProgiedeaiyuridiae and shbremeficoxywiding aeRy mmangetotylig and goat
anti - bronode NI » i 0: - j se
i rmunogl obul fgﬁr% ng{l’]i lﬁgr}ﬁn%ﬁgfdggﬁ%lg In %’fr?g“’%aﬁ?‘g ?gélas.a({,a'tglbibo in- avidin,

bi ot i n- st r epaditingdbiotindstrepravidin lergone [ielyy, tiproxiee anblcottisol J-lsarmpaé bindimge bi ndi ng
15 proteipn, receptor-receptor agpni st or antagonis e.g., acetylcholine
recept or -19 aCB‘i"iﬂ"gﬁ?ﬂePWé'ertﬁﬁa%ﬁ%ﬁr rArfasepis )g.,|a§@y{9pé,lpg R

I ectin-car boﬁ%%ﬂéﬁoﬁne Sf‘&yﬁﬁtog%&éfd}?lg@ﬁ%%‘éi&k 1eBfT-¥ABoIBEMSRnbH-DI tor,  and

conpl enentary pol ynucl eotide pairs” = ° _
enzyme cofactor, enzyme-enzyme-inhibitor, and complementary polynucleotide pairs

capable of forming nucleic acid duplexes) and the like. One or both member of the

binding pair can be conjugated to additional molecules.

20 The term “antibody” as used herein includes antibodies obtained from both
polyclonal and monoclonal preparations, as well as: hybrid (chimeric) antibody
molecules (see, for example, Winter et al. (1991) Nature 349:293-299; and U.S.
Patent No. 4,816,567); F(ab”)2 and F(ab) fragments; Fv molecules (noncovalent
heterodimers, see, for example, Inbar et al. (1972) Proc Natl Acad Sci USA 69:2659-

25  2662; and Ehrlich et al. (1980) Biochem 19:4091-4096); single-chain Fv molecules
(sFv) (see, for example, Huston et al. (1988) Proc Natl Acad Sci USA 85:5879-5883);
dimeric and trimeric antibody fragment constructs; minibodies (see, e.g., Pack et al.
(1992) Biochem 31:1579-1584; Cumber et al. (1992) J Immunology 149B:120-126);
humanized antibody molecules (see, for example, Riechmann et al. (1988) Nature

30  332:323-327; Verhoeyan et al. (1988) Science 239:1534-1536; and U.K. Patent
Publication No. GB 2,276,169, published 21 September 1994); and, any functional
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capabl e of form ng nucleic acid dupl exes) and the |ike. One or both menber
of the binding pair can be conjugated to additional nolecules. 20 The term
"anti body" as used herein includes antibodi es obtained fromboth polyclonal
and nonoclywgahsprapAarations, as well as: hybrid (chinerg '

nol ecul es (see,a ?or exanple, Wnter et al. (1991) Naturﬂ(acc%%gl:ﬂ%@gg%g; and
U S = Patent No. 4,816,567); F(ab')2 and F(ab) fragnents; Fv nol ecul es

(noncoval ent ._het er qdi.ne see, f.or exanple, r et al, .(197 Proc Natl
hoad Ser Usnties LS fou 38 moiatu & B syt B ernes et e

19: 4091- 4096hinding peHpertieh af the pureftdneibodyadoledid:v) (see, for exanple, Huston et
al. (1988) Proc Natl Acad Sci USA 85:5879-5883); dineric and trineric

anti body fragment A¢aaathettid, fhe B REYcRBal(88Bodye réfers t8ak kntffodg! - (1992)
Bi ochem 31: 1579- 1584; Cunber et al. (1992) J |Imunol ogy 149B: 120-126);

humani zed an€qmRSSijiondiREagpdempg@esoustagtibedynephletionR; Beriammis not lisited ( 1988)

UK. Patont BURTIE R moNERGPRIRR sy i, PEUERER iR e 0, T
and, any funmbheenéd whitR iMOm20€ STHE, A8 friREléddbe64 ARREOINR obtairedfrmnt s obt ai ned

from such nol ecul eg, . wherein such fragnents retain specific- bjnding
properties oftUfifh RS, eb 38 RS BEAC .nafe@ltlf}e@as &&?@PW}SW%] rm

"monocl onal  ByYridBREY or fthShFink AyBrid s hﬁ@gﬁornqﬁfw?ﬂrkisﬂfh K&¥dn"g a

honmobgeneous anti bodyﬁi)_opul_atl on. The termis not limted 5 regarding the
speci es or sbumneeogldbulinehaingenss dyporfiens thereqfi Seaiteegrdeate.ted abddnoporad by t he

][mnner i o mkﬁﬁ%&cﬁe&iaﬁd@ggﬁrTﬁgﬁfy’, Ah eR:tﬁES%g@é:g)mﬁlsses ant i bodi es obt ai ned
rom nmurine hybri S Wie as

onas, a uman’ nondcl orial anti bodi es obt ai ned
usi ng hurman hybrj.do or,.trom murine hybrid ) e frommn ce.expression
nurma 1 munog! ob MR, bSHHEEE ' 3b A RES Papagcal gisiodingidiy 0°°,
al . Monocl onglultifle Aalyiexadh 88 agsagedcangithedBB apy, Al an R Liss, 1985, p. 77.
"Mul tiplexing" herein refers to an assay or other analytical method in which

nul tipl e anal yt es«OgibnRP RS§RWAMP S BREAE Sibequeiy HORAbed &ent @PL i onal | y”
means that the subsequently ‘described event or <Circunmstance may or may not

occur, and t hizgumsteacelmey oF ey oat doas) uudbatithsdeserapionipdudes insancereVesrent  or
Ci rcumst gnce;aCeUn S A RSEBEESs dnd MG thwiHRSP adi8tot.

THE SAMPLE

The portion of the sample to be analyzed can be any source of biological
material that can be obtained from a living organism directly or indirectly, including
20  cells, tissue or fluid. Nonlimiting exampies of the sample include blood, urine,
semen, milk, sputum, mucus, plueral fluid, pelvic fluid, sinovial fluid, ascites fluid,
body cavity washes, eye brushing, skin scrapings, a buccal swab, a vaginal swab, a
pap smear, a rectal swab, an aspirate, a needle biopsy, a section of tissue obtained for
example by surgery or autopsy, plasma, serum, spinal fluid, lymph fluid, the external
25  secretions of the skin, respiratory, intestinal, and genitourinary tracts, tears, saliva,
tumors, organs, a microbial culture, a virus, and samples of irn vitro cell culture

constituents.

The sample can be a positive control sample which is known to contain the
target. A negative control sample can also be used which is used to determine

30  whether a given set of conditions produces false positives.
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THE SAVPLE The‘portion of the sanple to be analyzed can be any source of

bi ol ogical material that can be obtained froma living organismdirectly or
indirectly, including 20 cells, tissue or fluid. Nonlimting exanples of
the sanpl ewighgdsw@m-P! ood, urine, senmen, mlk, sputum Wﬁfﬁﬁ | fluid,
pelvic fluid, 5|nov?al f|UId ascites f|UId body cavi szmﬁnﬂ?&@

br ushi ng, skln scrapi ngs, a buccal swab, a vaginal swab, a pap snear, a

rectal swab, an i rat eed i 0psy., a_sect] 2 tai ned for
exanpl e by sur ge??’?oﬁa‘né’gé%lﬁ%gepfﬁf’%ﬁﬂﬁ%i%ﬂpﬂﬁ{°%BF‘h aﬁﬁlaﬁflﬁsm‘ﬁ%ﬁ? "Y1 uid, the
external 25 Shesaiplonay ot tratferfdditd a stitimebafods o afien iR ShinpR!is caidtted
genitourinary tracts, tears, saliva, tunors, organs, a mcrobial culture, a
virus, and s?yﬁélﬂ?sseﬁﬁorin?‘f’l?ﬁuler%ﬂ%?é?rFseE‘i?PY‘?ﬁoéutm@onst| tuents. The sanple can be
a positive control sanple which is known to contain the target. A negative
control sanple can also be used which is used to determ ne 30 whether a

gi ven set gof %Sgbﬁﬁ%‘ produces fal se positives. 13 WD 2005/007872

PCTI U82004/ OE e sanple may be provided in solution or on a substrate
as descri bed beI ofthe Sibetrate opl @nipaige bmderram@fcﬁ”maﬁaﬂmtheﬁhjblsgmdte bef ore or

after the sa e is contacted w.,th the nsor rmle elnth re ervati ve
sol uti on. Tl gieat FOTpRNIGHROTEAHG (OF 3 LRm Sy P8 ¥ the

material , el &mﬁatewﬁla%h ymer28 Phng El%h%etpﬁla@mﬂ‘cuoﬁﬂﬁwgasscsl ok, a
conbi natlon of an t hese. For exanp substrate nmay b

pol yneri zed Gans SBDb@gM,tmcfdﬂﬁerﬂ s1lﬁq9ncqnmman¢ zﬁ@wgiea@setyslf gelser  GaAs,

GP, SO Si |
T0 polynads Dol A GoBheb i AR p BB Bt ifor B delbetinfils. Uor e,
pol ystyrene, cro@g-liﬁleedlpol}lsq&ieﬂeplbqlﬁdcy}ﬂﬁnﬁﬂylaaicya%m ybllygl,yccsmi aclcﬁpbly(lacaﬂed

pol ygl ycol i c aC|d pol y(Il act.i colid yanhydrides, . poly(nethyl
met hacr yl at efo8! W)ePﬁlyP@rYéH&@mlyﬁ%e Yééﬁhé?%@at pllﬂlij@&‘lyl?%aﬁé'é’my olynmeric

silica,lat eé&?ate)?g&gilﬁygglﬁég{ﬁﬂ%fx&c SR aRRes, ABANGBIANIELBoxigy COMDI nat i ons

t hereof. 15 Subst anar crystalline S such as silica
based subst r polysarbématey or cimatsisationsithetenf. or the |ike), or crystal li ne

substrat 3 Ys ed i Qubstratls ’car} lg]eeplanar crystalline substrates such as silica based substrates

(e.g. glass, quartz, or the like), or crystalline substrates used in, e.g., the
semiconductor and microprocessor industries, such as silicon, gallium arsenide and
the like. |

Silica aerogels can also be used as substrates, and can be prepared by methods

20  known in the art. Aerogel substrates may be used as free standing substrates or as a
surface coating for another substrate material.

The substrate can take any form and typically is a plate, slide, coverslip, bead,
pellet, disk, particle, strand, precipitate, membrane, optionally porous gel, sheets,
tube, sphere, container, capillary, pad, slice, film, chip, multiwell plate or dish, optical

25  fiber, etc. Although typically the substrate takes an inanimate form, for some
applications the substrate can be any form that is rigid or semi-rigid.

Surfaces on the substrate can be composed of the same material as the
substrate or can be made from a different material, and can be coupled to the substrate
by chemical or physical means. Such coupled surfaces may be composed of any of a

30  wide variety of materials, for example, polymers, plastics, resins, polysaccharides, -
silica or silica-based materials, carbon, metals, inorganic glasses, membranes, or any

of the above-listed substrate materials. In one embodiment, the surface will be
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sem conductor and m croprocessor industries, such as silicon, gallium
arsenide and the like. Silica aerogels can also be used as substrates, and
can be prepared by nethods 20 known in the art. Aerogel substrates may be

used as fr LNg substrates or as a surface coati [ anot her
%6 28UsR0ED J%%ﬁ%goaﬁ)

substrate material. The substrate can take any form an Fﬁ?s’qs a
pl ate, slide, coverslip, bead, pellet, disk, particle, strand, precipitate,

menbr ane, optional orous .gel. sheets,.. e, ..sphere, container,

Ton ] Paes ©PapRly PRt 46l nay ithed st Motcsb B spdpat Bosiinind o5
fiber, etc. M sihewghfataspi cally the substrate takes an inanimate form for
sone applications the substrate can be any formthat is rigid or

sem -rigid. Surfaces on the substrate can be conposed of the sane materi al
as the subs flﬁTE%@é{T can be made froma different material, and can be
coupled to the substrate by chem cal or physical neans. Such coupl ed
surfaces jmay be cTinpasetmef beumy compandd ofihdsanpleitieit s dekiretpfoddei al s, for

exanpl e, polyners, plastics, resins,_ polysaccharides, siljca or,
silica- based}’/‘ﬁ‘éﬁhéiﬂ‘i"gmg? 51”58?5@%?%@5‘? tq%p@ﬂﬁp@p@fygggggt}den%mf%@s, or any

of the abovepdivstatnadsido EHagHE N&hi dgelmq% ismur face will
e 1n Ve SO ke iRt Szzéﬁ&e%ééﬁag’aﬁlg’ﬁeg’anspareéﬁ%éaglﬁd will have

surface Si- Ovrgsypitaciuprinolesyle te pdkrhassendon sen Heoehtaineds Al ki thigetamayubef aaces. THE

Vi Sual i zed. R TENy e R MBI PR e ol o SR Seblsnl ST ot e, o

protein, 1& pataelhdaippédudeor ddpopaltysacchari de, proteoglycan, lipid, cell,
cell type, organism virus, structure, or nolecule to which a sensor can be
obt ai ned. The t ar y&ererhg sezehis acsH o6 F9ll gompponent ok prduct, thscelb gambn & a8y

centrosone Oof.& KRR ggatq, r B t or
conponent . V\ﬁ%&g’%ﬁg&@gﬁ goet i se;é ce ?tﬁé?la%glﬁl %%%ﬁ@h%”%?glgggggﬁg; the cell
can be of anif obtainegifrym b nuilltics!lvlgr pealism,ythe call meubaofinyicell type. dhebdks. The

coll oy 02 LR i SPHBHPSO R SEUkRF, o B0 o e

primary i150l ahphibiaACrep@lidn, P, RRstYBaBiRIung Bpirochetes, or protozoan. -The cell may
be human, murine, rat, hamster, chicken, quail, or dog. The cell may be a normal cell,
a mutated cell, a genetically manipulated cell, a tumor cell, etc.

Exemplary cell types from multicellular organisms include acidophils, acinar
cells, pinealocytes, adipocytes, ameloblasts, astrocytes, basal (stem) cells, basophils,

20  hepatocytes, neurons, bulging surface cells, C cells, cardiac muscle cells, cenfroacinar
cells, chief cells, chondrocytes, Clara cells, columnar epithelial cells, corpus luteal
cells, decidual cells, dendrites, endrocrine cells, endothelial cells, enteroendocrine
cells, eosinophils, erythrocytes, extraglomerular mesangial cells, fetal fibroblasts,
fetal red blood cells, fibroblasts, follicular cells, ganglion cells, giant Betz cells,

25  goblet cells, hair cells, inner hair cells, type I hair cells, hepatocytes, endothelial cells,
Leydig cells, lipocytes, liver parenchymal cells, lymphocytes, lysozyme secreting
cells, macrophages, mast cells, megakaryocytes, melanocytes, mesangial cells,
monocytes, myoepithelial cells, myoid cells, neck mucous cells, nerve cells,
neutrophils, oligodendrocytes, oocytes, osteoblasts, osteochondroclasts, osteoclasts,

30  osteocytes, pillar cells, sulcal cells, parathyroid cells, parietal cells, pepsinogen-
secreting cells, pericytes, pinealocytes, pituicytes, plasma cells, platelets, podocytes,

spermatocytes, Purkinje cells, pyramidal cells, red blood cells, reticulocytes, Schwann
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15 anphi bian, reptilian, plant, yeast, bacterium spirochetes, or protozoan.

The cell may be human, nurine, rat, hanster, chicken, quail, or dog. The
cell may be a normal cell, a nutated cell, a genetically manipul ated cell,
a tunor cgld 8hrsExemplary cell types frommultiicel ljuar

I ncl ude aC|dopﬁ f%, acinar cells, pineal ocytes, adlpocytes angﬁdﬁlasts

astrocytes, basal (sterr) cell's, basophils, 20 hepatocytes, neurons, bulging

surface ceIIs rdlac scl.e ceII ent r oaci na lIls, chlef
cells, chond‘f‘eyé’%eétg 1 C@I’lsaf’ UgBf cglis ﬁlﬂ%ﬁ?scéﬁeﬁ%émoa s t‘:~:‘3‘§‘\1§,’or pus | uteal

cell's, deci dmat&eduln%ensﬂ@ﬂt@fdeﬁmnn@mrs,%emmldg bbiEnatSHdAMS NPhinddio8d,| S,
enteroendocrlne cells, eosinophils, eryt hrocytes, extragl onerul ar nesanglal
celI's, fet alsteljas sillb.csuprorting Betgr celiseisuppeis &lagedn oslls, isiutfpastsiells surfadeol | i cul ar

cells, gangl %p%el?aﬁ %‘llzs s&fa%?@@&%zceﬁ s‘lvét ?aﬁdggl O?tlgrlﬁﬁﬂc%rtesﬂ?eca lﬁtﬁe d| gl nner

hair cells, r eparocyt €s,
cells, | iﬁaocgeﬂle,sthyrhows, thgrme efithehial c€]¢,|thﬁ'pid|d¢ﬂ$}hﬂﬂ$ﬂl&l&l epmydBHs,sepr eting

cells, macro ha es, nmast cel Iqs Nﬁgakar o tes, nelanocytes, nmesangi al
cells, nono 1uPgactesh ard tipe HOPFUIOIPHEY cel I's, neck mucous cell s,
nerve cells, ne%ieﬂﬂhﬁr&%pe@bfﬁﬁfé%ﬁfs%cﬁcﬁ%der%%t &ﬁ@m&ﬁﬁseom asts,

ost eochondrocl ast's, osteocl asts, 30 osteocytes, pillar cells, sulcal cells,
par at hyr oi d wno@rclmsmeﬁbnoa@@pmss ap@}@blaﬁ@@@ﬁasts@b’ﬁmasngle@éhﬂ@maaer| cytes,
plnealocytes

sper mat ocyt e }rjolg %@%Ic#lgﬁn%oﬁlgﬂ@as ICHOI%ﬁ?%]%gSEI&P dOC tﬁZI | s,

reticul ogyt e&lon&bbm&ﬁas Ehoréh ) Ot 1 0af S e abiog DAk QB&&QO cells, Sertoli
cells, columar cells, skel etal nuscl e cells, snoboth nuscle cells,

somat ost at i nCYstadPROCARSHIONIAS 5YEl88FIOPas, d¥PgeEmIngas, wRedygIonascTniRe igeRti as,
sper nmat 0zoas, gth?&ﬁ hd e i eﬁﬂrﬁadeﬁ&ﬂa%oﬁ{)ﬂoﬁﬁ ,%ﬁs‘%fcoﬁﬁk | n ﬁﬁ%ﬁ{ak Hansen
helial 'ce CR

cells, surfac - surface surfa cous cells, sweat
gl and cells, géﬁghgmqumngsc gmghbﬂlwnﬂ)ldstmmis,rgliﬁmsgl grmulddyycrim@:emfas, t hynus

epi t heli al | | idcells ranltlonal e i al cel,l
heumonosyt o BmiTRP R R EiREIMIE, ety JopPames i toarbiEEel | s
i ncl ude @Sjenﬁéfﬁféacaﬁﬁfoﬁia@qeﬁﬁmyom@éj fsEricHR AR Sipothhd) 119 SEkecHRIMR Sluteomas,

anel obl ast omas, astrocytonas, nmesothelionmas, chol angqsocarm nomas,

chol angi of i bhystahengiemas, hyephsngiesarcomssdy®rieas; medwinblastomas coplaeomashor dorms,
chori ocar ci noiRg ﬁ{&ﬁ%%ﬁ%ﬁ&ﬂ% ﬂlg?ﬁh%arﬁéésﬁe%ﬂ%?a%?orr&dsnt?é?ﬁ@olas?&fﬁz{sadenorms

)
dysger m nomas, 51 ynonas
neuromyoblastomas, odontomas oligodendrogliomas, osteochondromas, osteomas,

osteosarcomas, papillomas, paragangliomas, pheochromocytomas, pinealomas,

20 pituicytomas, retinoblastomas, rhabdomyosarcomas, sarcomas, schwannomas,
seminomas, teratomas, thecomas and thymomas.

Exemplary bacteria include Staphylococcus aureus, Legionella pneumophila,
j Escherichia coli, M. tuberculosis, S. typhimurium, Vibrio cholera, Clostridium
perfringens, Clostridium tetani, Clostridium botulinum, Clostridium baratii,

25  Clostridium difficile, M. leprae, Helicobacter pylori, Hemophilus influenzae type b,
Corynebacterium diphtheriae, Corynebacterium minutissimum, Bordetella pertussis,
Streptococcus pneumoniae, Neisseria gonorrhoeae, Neisseria meningitides, Shigella
dysenteriae, Pseudomonas aeruginosa, Bacteroides fragilis, Prevotella
melaninogenica, Fusobacterium, Erysipelothrix rhusiopathiae, Listeria

30  monocytogenes, Bacillus anthracis, Hemophilus ducreyi, Francisella tularensis,
Yersinia pestis, Bartonella henselae, Klebsiella, Enterobacter, Serratia, Proteus, and

Shigella.
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erythroid | eukem as, fibroadenomas, fibromas, fibrosarconmas, gangliogliomas,
gangl i oneur omas, gangl i oneur obl astonmas gliomas, granul ocytic | eukem as,
hemangi omas, henangi operi cyt omas, hemangi osar comas, hi ber nonas,
Pistiocytqg@§mF$§m%pratoacanthonas, | ei omyonas, !eiO”VQQﬁ%&SﬂB%Zﬁ&iPOWBS1

i posarconmas, |uteomas, |ynphangi omas, |ynphangi osarcomas, Tynphonmas,
nmedul | obl ast omas, nel anonas, neni ngi omas, nesot hel i omas, nyel ol i ponas,

nephr obl ast omas, neurobl ast onas,. uromyobl as S, odont ongs,
ol i godendr ogl i ona@femé’i%m%ﬂ%?%’ﬁ‘ﬁ@,ge bfi%ffﬁﬁ?ﬂa%@f OB LY fre's CUGHH™ | omas,
par agangl i OnB&IaeRENeIIRCE 1Rk, Bl LIRS RRRS and2pRispith CYt omas,

retinobl astomas, rhabdonyosarconmas, sarcomms, schwannomas, sem nonas,
t er at onas, t%@l%ﬂﬁ@o’é’ﬁﬁglﬂﬁymn&s. Exenpl ary bacteria include Staphyl ococcus

aureus, Legionell al! richi Ly: bercul osis, S.
typhi tnurium Wi b%eg{bgﬁg?@%g?k@dgé rfogﬁlﬁ%%ggf‘?%e%g%fuhéag@t ridiumtetani,
Cl ost ri di Um Blastainyces wermdiitioss, Coadidoubraad, Coccidipidel dOmmitis 0Cprododcus cil e, M

| eprae, Helicohact ergﬁiz,l or,'a, Hem){l)lhi | ug, infl %enz té_ge b, Corynebacteriurn
di pht her i ae, BOIREBATPPIIHAFRIALL: MRAATICBET deheartih A5epenpcey raehi.

St r ept 0COCCUSc:RDRYER PR, ANRIHSBB iRigBRE BILHORARs NG F%i8ls! BaARi NYi ti des,
Shigella dysenteriae, Pseudonobnas aeruginosa, Bacteroides fragilis,

Prevot el | a n#&bigars bgesitioides Pustisdevpioransys Tojingas, dlikeplusma capswptahi ae,

Franci Sol 1o 0oL SREIa, ERASlc S cARLDRLhy ol EHPRM, MOPHEN i or 1 o

Ent er obatd er Sacokdromlcad cefdviidepsd Sehdosabttagsicas pdibad\O 2005/ 007872
PCT/ US2004/ 022390 Eer\an ary spirochetes_jnclude Tr&@oneqa pal | i dum T.
pertenue, T. car JEXRRlaryBEYPE2and pEasics Whichanaygpe epcofedinglpde Hasmadigéor f eri |

and Lept 0SDi ffijhlit BIRIDS NGRS ryBSRORbLAL sk, FeBlIslRa Biginomy ces

bovi s, Asperqgillustum gatus, | ast Omyces derrnatitidi’s, Candi da al bi cans,
Cocci di oi desGiardiatlambliCagd Chboydiasrackemdiy snans, Hi st opl asi na capsul at um
Sporotrichum schenckii, Actinonyces israelii, Actinomyces bovis,

Aspergi | | us fum g@thes, thBtasst trmémudeotideathe tardetpolyBacldotitk canbbringles,

Cocot di of dles 11 43,11 0L RLRA % 4B SALOLIR vl 2 AR BB et U
linear, circular, branched. Exemplary single-stranded target polynucleotides include
mRNA, rRNA, tRNA, hnRNA, ssRNA or ssDNA viral genomes, although these

polynucleotides may contain internally complementary sequences and significant

secondary structure. Exemplary double-stranded target polynucleotides include
20  genomic DNA, mitochondrial DNA, chloroplast DNA, dsRNA or dsDNA viral

genomes, plasmids, phage, and viroids.

THE SENSOR

The sensor can be any substance which is stable and soluble and can
25  selectively bind to its target in the alcohol-containing p‘reservativc solution.
Nonlimiting examples of the sensor include a small organic chemical, an inorganic
‘molecule, a polynucleotide as described above, including a peptide nucleic acid and
an aptamer. Combinations of different sensors may also be used, which can allow for
the detection and analysis of a plurality of targets in the sample. The sensor may be
30  one chosen to bind specifically to a component of a cell, such as a centrosome or

subcomponent thereof. A plurality of candidate sensor molecules, for example a
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Nocardi a asteroi des, Pneunocystis carinii, Sporothrix schenckii, Pichia
pastoris, 10 Saccharomyces cerevisiae, and Schi zosaccharomyces ponbe.
Exenpl ary protozoa and parasites which nmay be encoded i ncl ude Pl asnodi um

fal ci paru a histolytica, trypansoi nes, Leish ' ToxXpol asnma
roRsRTREE v L pee o

gondi i, anblia, and Chl anydi a trachonatls %et s a
pol ynucl eoti de, the target polynucleotlde can be S|ngle- 15 stranded,

doubl e-stran 0, t ake a } fpr exarrpl e
linear, cir C?}EE;#Y ‘{(ﬁhﬁﬁ'g%gsdmaﬁg‘éf?ﬁqe adﬁ‘tﬁ Flé Y PEEVHRYC| eot i des
i ncl ude nRNBedéﬂ%théﬁék‘énc@w?ﬁ%h&ﬁﬁb‘ﬁre@éw@cﬁ@m@iuﬁbﬂa' genomes, al though
these polynucleotides nay contain internally conplenentary sequences and

significant secofpgag s&%ﬁ&b‘ébé‘&&gct@f@%&ﬁxﬁ%’bgﬁ ﬁ %E{e@t'aﬁlﬁ%rh‘@g@@t

pol ynucl eoti des inclu genom ¢ DNA, m ropl ast DNA,
dsRNA or ds Dmdweddbtecfg‘dnbmguplmgacsadabsl Pptya@@ptlmtewhommﬂlodeEbQSENSO? The

el acti vary. BrRuttpBURRRRER, st eiodnls SRR AR R iRt

sol ution. N@dfﬂttbﬂmg isiifac®>pPd¥Rlof Sesbhanchl@adiegagtic Icalzalnmb@q@cslaﬂinletrm gani c
chem cal, an_inorganic nolecule, a polynuc eotide as descri bed above,
i ncl udi ng a BEEAHY thatenirds ercen barradersd optinallydetectablatn mBREMENNIST odi f f er ent

Ssensors may a%é&lo%ede%@dme{gge&ﬁboﬁ 8 e don 'Rt %ﬁ&gg% i@pd analysis of

a plurality of targets in sa e senso chosen to
bi nd speci fi estittiyg tioda(IcEponent of a cell, such as a centrosome or
subconponent thereof A plurality of candi date sensor nol ecul es, for exanple

a 17 WD1R005/ 007&7&1&@%&&2@&%&%8&9% hﬂ’b@aﬂwl&ﬁdﬁpeﬂﬁeﬁlysto an@ygetbe tested
for binding to a %ESJ red tar whi ch testl e done int presence

of the al coh@Plyaw ?%@QP\}S&‘FW l&ﬂ”t&ﬂrﬁﬁ‘?n“?ﬁ]ée g2 HE E‘P@E‘Bgﬁle and

may be nat ur ghiivinglef f5thakle ?tl@é -déMR¥d Qﬁlcuﬁ@nﬁﬁﬁﬁéjbéi%@rfet&mp%s&%fcoup' ing to a
| abel . Any effective detection nmethod can be 5 used, including optical,

spect r oscopi espealingNr2-anainoetpyleglysineamits linlkad bymatgd@bmls nraémd@f theatgasr i ng,
T Yt R N
and/or ai15 mimic” as it obeys Watson-Crick base-pairing rules for hybridization to a
complementary nucleic acid target (2). However, because of their peptide backbone,
PNAs are neutrally charged and have unique properties superior to DNA, including
increased thermal stability, rapid hybridization kinetics (50,000 times the rate of
DNA:DNA hybridization) (3), and resistance to protease and nuclease degradation.
20  Also, PNA can easily penetrate the cell wall of an organism to find its nucleic acid
target because of its hydrophobic nature (4). These features make PNA an excellent
tool for in-vitro diagnostics, specifically for in situ hybridization.
In another embodiment variation, the sensor may be an aptamer. Preparation
of oligonucleotides which bind to a desired target has been described by Blackwell, T.
25 K, etal,, Science (1990) 250:1104-1110; Blackwell, T, K., et al., Science (1990)
250:1149-1152; Tuerk, C., and Gold, L., Science (1990) 249:505-510; Joyce, G. F.,
Gene (1989) 82:83-87; U.S. Pat. No. 5,270,163 to Gold et al. issued Dec. 14, 1993.
Such oligonucleotides have been termed "aptamers.” Tuerk and Gold describe the use
of a procedure termed "systematic evolution of ligands by exponential enrichment."
30 In this method, a pool of RNAs that are completely randomized at specific positions is
subjected to selection for binding by a desired nucleic acid-binding protein which has

been fixed on a nifrocellulose filter. The bound RNAs then are recovered and
| 18



detection device. In one enbodinent, the detection is perforned using a
light- emtting diode (LED). 10 In one variation, the sensor may be a PNA
that binds specifically to a target pol ynucl eotide suspected of being
present i hg, e. PNAis a synthetic nucleic aci 9ﬂﬂé ] a
peptide-dgwpveéﬁgﬁﬁécture. It has a backbone conposed g? ré%ggﬁ%%g
N-2-am noet hyl glycine units |inked by am de bonds instead of the sugar-

phosphat e groups.found jn PNA i s frequent referred to. as a "DNA
15 m mic" asm?ﬁ%ﬂg%féid%]fssgmmﬂ’%’épﬁﬁpw 3‘°‘F§Hlb\é"squf3’6trml’f§?ﬁ)ri di zation to a
conpl ement ar jafidEhiRie TAE hélwlyaFaaQkibé2RNAHRYEN @éoycRE BRUesh Bis frb®idtreRsPt i de

backbone, PNAs are neutral charged and have "uni (t;ue properties superior to

DNA, i ncl udi agichifacelisevaelcqtides thet haye senisprsuy sequensies fanpinding buthegpgiatnet i cs
(50,000 tine t §§@; Lyl ' ' nce to
pr ot ease andﬁﬁ%%ﬁé§§é$§§%¥% a Fgﬁéb@%gipg%?ﬁgﬁ%ﬂ%g%%é%%g?én%%%gﬁéate t he
bel | wal | 5of Taerkand@oildapplied thigystocedsrenol ideatify TAGA dligbmrcimtidbeehits ereof its
hydr ophobi ¢ pature (4)._ These featur ke PNA an excellent tool for
in-vitro di agﬂlﬁétqyctg?k%gpamﬁé?gi‘% qu‘%%ﬂ)g’ﬁ}wﬁ%ri di zation. In anot her
enbodi nent variation, the sensor may be an aptaner. Preparation of

ol i gonucl eot i des WCBIPT GPIRBIIERE 3 APEAMT Byibg iestad Tankindwgin Hepesseredl by

Bl ackwel |, T . , i : g ; ', T
<ot al | g pkondhopBnllive Rl AR6R R EIANCEP O ki bektdflog HaARRNC L L
070 163 1 o oLt bt ol oo Do T g el 0t des

, , 0. e . 1 SSU C. . C | nucl..e | des ave
een t or 180 akpidinvethetio, BRATamE dxt Aifsdion Bevpife Sn0ey B Sr R SRy o
L 8 et hod b o oo iy be 50 11
positions isla @sjaeé/pé@plﬁ%aseéﬁ@eﬂlprowbﬁwe&aiHmtﬂ@l bgptamge speatcallic| ei ¢

bound s ¢ Hae?ofbe st eotBRers A5 Ricble S e Db RS s 000

anplified as cdmpb;ir%m\%mmdmim% ag)hnﬂeré& acgivamettugzet. Hrepa:rstédmsﬁ‘qpmmersiiﬂ vitro
Cotion. T ' . . : :

br ocedur 85t o FKERRTRR AREHEse] LS ab S8t bl ekt & A oreen et Welkbnces f or

bi ndi ng by t"[%e%ﬁgél}xr?a‘t'c%oticﬂ)és%ﬁ 43 -stati RAtbE e deRRhitapedfc BRlRLNed then may

be sequenced for her st udy.
sequences for an aptamer sensor may be single-stranded or double-stranded DNA or

RNA. The starting material oligonucleotide will contain a randomized sequence
portion, generally including from about 10 to 400 nucleotides, more preferably 20 to
20 100 nucleotides. The randomized sequence is flanked by primer sequences which
permit the application of the polymerase chain reaction to the recovered
oligonucleotide from the complex. Aptamers found to bind to the targets may be
isolated, sequenced, and then resynthesized as conventional DNA or RNA moieties,
or may be "modified" polynucleotides as described above. For example, any of the
25  hydroxyl groups ordinarily present may be replaced by phosphonate groups,
phosphate groups, protected by a standard protecting group, or activated to prepare
additional linkages to additional nucleotides, or may be conjugated to solid supports.
The 5' terminal OH is conventionally free but may be phosphorylated; OH
substituents at the 3' terminus may also be phosphorylated. The hydroxyls may also be
30  derivatized to standard protecting groups. One or more phosphodiester linkages may
be replaced by alternative linking groups. These alternative linking groups include,
but are not limited to embodiments wherein P(O)O is replaced by P(0)S, P(O)NR;,
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5 Tuerk and Gold applied this procedure to identify RNA oligonucl eotides
whi ch are bound by the RNA binding region of T4 DNA pol ynerase. A sensor
conprising an aptanmer may be tested for binding in the presence of an

al cohol i ¢ \PpHEHRIOY ﬁtﬂ ve sol ution such as PreservCyt, or WUQ ﬁ)\ég_‘l e(ed in
c y

assays using su a solution. A sensor aptanmer may be prepare any known
nmet hod, 10 including synthetic, reconbinant, and pur| fication nethods, and

T e ey BTN Rl B S AR RS G 1

subst ances. 76@); iadition? iPEBip maPB& httdched toYudjabéie huae&de&m@agld@w sapt aner s”
cont ai ni ng a consensus seguence derived from conpari ng two or nore known

aptaners to Nog @lbléﬂialga% to g idprtical: i Ananiamersaanke detqrmined fananyesived v
di scussed '”&% ﬁac&tﬁé?&%ﬁ&nﬁ&eﬁp%ﬁfﬁﬁnﬂ eculediUeL dec- 10, 1996'
es used I'n a

The ollgonuc as star Tt eriars Lo determ ne specific
bi ndi ng §seque'mabszu:fgmgemta deqnﬂhmnESerNdré;EGB,él&tdﬁbmg ssued dched Spor

doubl e-stran DNA or . R he ol i onucl eotide wll
contain a razmg&?&?é’ﬁd‘g&t@g Pth aro%ar’?ngﬁ?frwuflﬁ’@l BYRR™ Fom about 10 to
400 nucl eot i @fsrotuBBles, RAHRE BledHo¥keldot,0 20 100 nucl eotides. The random zed
sequence is flanked by primer sequences which permit the application of the

pol ynerase chain Tﬁ@g}og% of lf @isfoﬁ%ﬁ)é?\reQQSeﬂys ogg&ﬁfb'll%@tlhfi aPérgmisequenced

conpl ex. Aptaners fo to the targets may be 1iso

and then r esyiwhﬂsiiczlerdamns:ﬂlawfampmﬁmb aobpy afithédiromosamdsef]lowed byray be
"nodifie p nuc as_descri be ve. . Far .ex l.e, . any. the 25
nyar oxy! 181 AR of e AT SRS REERE rRr s iy R v BRRtieR o6y oups,
phosphat e gr eupsellufir O 2@kl thut cratstiadhakthra) il ot cadsatyifor €9ll digikiovat ed to
prepare additional Ii nkages to additional nucleotides, or may be conjugated
to solid supfBetEportanhgragie kéf»rheﬁarrtr@mﬁ,swfeelhwmscﬁ%ﬂ%}edfqog@%m Sy be

h h | at
Phosphor 1 at SR Anghdr PR frbminioH Enchvol S BUBMALIRY pRY R, OF, scparate
plr ?t ect ![ ng g:tlmJﬁNA dDrike pHTGmIﬁI_tI:_)ﬁl tbbndwlg:ltedcd?tﬁe ﬂloirmtla;peﬁngmq‘tl tyjziealb}almsacedbb%/
alterna | e lin e ernative |inking groups inc u
e ot 11 BRI Saie dRbaintdo srfsin B ertpae SediraBbt p s Ve ) Mo,
19 WO 2005/ 0%&62;381%&5@9&% %ﬁﬁ&%ell?(o@)ﬂ% pré&dutdotEells théPleadrto @MB%r m¥perein R

is Hor alkyl 00) and R is alkyl
have an abnormal number of centrosomes Thus enumeration of centrosomes can be

used to identify abnormal cells.

In one variation, a process to enumerate centrosomes is provided by contacting

20  asample with a centrosome-specific sensor incorporated into an alcoholic
preservative solution, followed by quantitative imaging of a sample drawn from that
mixture. Thus, a sensor may be used that preferentially binds to the centrosome, or
the peri-centrosomal material, to allow the number of centrosomes to be counted by
visual examination or by computer imaging. Exemplary centrosomal target molecules

25  include katanin, a katanin subunit (see U.S. Pat. No. 6,429,304 to Vale et al. issued
Aug. 6, 2002), eg5 (see U.S. Pat. No. 6,472,521 to Uhlmann et al. issued Oct. 29,
2002), N1k1 (see U.S. Pat. No. 6,476,193), HSP90 (see U.S. Pat. No. 6,335,157 to
Gonzalez et al. issued Jan. 1, 2002), a trinectin, pericentrin, cp140, centrin, y-tubulin,
o~tubulin, B-tubulin (see U.S. Pat. No. 5,972,626 to Doxsey issued Oct. 26, 1999),

30 CENP-F (see U.S. Pat. No. 5,599,919 to Yen et al. issued Feb. 4, 1997), an aurora
protein (see U.S. Pats. Nos. 6,207,401, 5,972,676 and 5,962,312), and BTAK (see

U.S. Pat. No. 6,352,858). The terms “centrosome” and “‘centrosomal” and the like as
20



200); in addi ti‘o‘n, this group maybe attached to adjacent nucl eotide through
0O or S Not all linkages need to be identical. An aptanmer nay be determ ned
for any desired target, for exanple a centrosomal conponent. A snall

nol ecul e h 5 crystallizing agents described i P No.

6, 368, 818 g &%ﬁ)g}s?gsued April 9, 2002, may al so be us%ﬁ%o%#og@?o

cel lul ar organelles, including centrosones, mcrotubules, and/or the

cyt oskel eton. The process, o ell. division involves a seri of ,controll ed,
Y o Hepenqoited RerB RERIR npth iSaer-Seto fed o L' 5R ofioRo st f8 |t ho
chronosones, firekhmprRdhb YerhC célititisShalnargét” ikgudes béri-cdittoSoralag &&dl ast er med
mtosis, initially involves the formation sub-cel l ul ar qrganel | es that

of
create the sPPRiOEemaEl tapplandipidesHarayAsaiyclnds 2 dedpqtable sbsi@p foraone i nport ant

organelle is teﬁg%ftﬂ - whi i [ ;&:Ii %@% , serves
as an anchor c%ﬂcf)ﬁsﬁrﬁ ro mﬁ?&hﬁm;{hﬁg?ﬁi&%?é?ﬁogﬁ)?w ar rprgtie?ﬁg&gan

separ at e 5t hdetBidbletreartien pradwh wwhen acted ndeibhitaatrogmd] enymee. nor mal , resti ng
cell typically has 15 one centrosone, but prior to cell division there is
centrosone duplication, so that two anchor points are forned. Cancer cells,
or the precuisseLxells that |ead to cancer may have an abnormal nunber of
centrosones. Thus, enuneration of centrosones can be wused to identify
abnor gald Eel l's. | nameuseﬁﬂhﬁfhbmﬁlll@omrdeﬁﬁbsd hereiainoindeaing sﬁlcsnatrrf coshiohs i s
provi ded by contacting .20 a sanple with a, centrqgsone-specific sensor

i ncor por at ed AT TG R ndeee in appociabion iy eigt Preent BhiBeSHPLe

quant | tat| ve jpiRginiieQf R sSRIPIANCEANR BLAMBIA) HocliThethlf Lchrdfithord aSensor
t pre [ St the

may be used tha erentially bin o the Centrosone, or

per i - centlPos dwraiphenst & flierbphare; aghtopvegehe aptebeam antigers pradioantiz’s isotopber count ed

by visual exam nation.or by .conputer i i Ng..EXx lary centrosonal target
ol eoul 66 25 TRER e Rele 2o SBGRySels R Bl of S Bon &gl 806 426304
to Val e et alenzynses e dntibddy or bindid@ P adtion @@ dquli Fedént thefeof Rt aptdiger, mdéhe, 521 to
Uhl mann et al. issued Cct. 29, 2002), Nkl (see U S. Pat. No. 6,476,193),
HSP90 (see UMsmhsgpfaRigdingpaws 157 to Gonzalez et al. issued Jan. 1, 2002),
a trinectin, pericentrin, cpl40, centrin, y-tubulin, c-tubulin, /3-tubulin
(see U.S. Pat. NoA Suaophogpgntbs apy suhsianpewhieh absorbs lbt ofigggyavelpgtheENP- F (see

|loJ r gi eiP o (3 Eg'a‘ﬂfﬁ gé'%g%%%f klgisf.}(&%t %ﬁli‘bgfhsgﬂg% E@Qré’plé‘ﬁrﬁs é‘gg@é ﬂ’é%f Lnd BTAK
(see U. S. Patyes, Bhnicﬁnﬁﬁﬂ)r.ﬂﬁﬁ)):rysfﬁlselané:amﬂe Cloadates; esxcbarpieem fldoreseent r osonmal " and

the |ike as )
protein.

Exemplary fluorescent dyes include fluorescein, 6-FAM, thodamine, Texas
Red, tetramethylrhodamine, a carboxyrhodamine, carboxyrhodamine 6G,
20  carboxyrhodol, carboxyrhodamine 110, Cascade Blue, Cascade Yellow, coumarin,

J Cy2®, Cy3®, Cy3.5®, Cy5®, Cy5.5®, Cy-Chrome, phycoerythrin, PerCP (peridinin
chlorophyll-a Protein), PerCP-Cy5.5, JOE (6-carboxy-4',5"-dichloro-2',7'-
dimethoxyfluorescein), NED, ROX (5-(and-6)-carboxy-X-rhodamine), HEX, Lucifer
Yellow, Marina Blue, Oregon Green 488, Oregon Green 500, Oregon Green 514,

25 Alexa Fluor® 350, Alexa Fluor® 430, Alexa Fluor® 488, Alexa Fluor® 532, Alexa
Fluor® 546, Alexa Fluor® 568, Alexa Fluor® 594, Alexa Fluor® 633, Alexa Fluor®
647, Alexa Fluor® 660, Alexa Fluor® 680, 7-amino-4-methylcoumarin-3-acetic acid,
BODIPY® FL, BODIPY® FL-Br;, BODIPY® 530/550, BODIPY® 558/568,
BODIPY® 564/570, BODIPY® 576/589, BODIPY® 581/591, BODIPY® 630/650,

30 BODIPY® 650/665, BODIPY® R6G, BODIPY® TMR, BODIPY® TR, conjugates
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20 WD 2005/ 007872 PCT/ US2004/ 022390 used herein refer to both the
peri-centrosomal as well as the centrosonal area; thus, for exanple, the
term "centrosomal target” includes peri-centrosomal as well as centrosonal

targets. T, may al so include a detectabl e subst f
centrosoma eﬁﬁgsr;/%nv\hi ch may be detectabl e upon bindi n‘é@{éﬁ%ﬁ’g“?‘”g‘é’?/ pr oduce

a 5 detectable reaction product when acted upon by the centrosomal enzyne.
LABELS Label g useful, in the inventjons describped. _herein include an

subst ance whi °ﬁe°%caé’ﬂ "B’élbﬂléfl%@t%ﬁ?o d%"%‘@g]ia?’ lﬁ‘i‘tgf“ﬁgﬁ &E’&tﬁ/@&?ﬁe FEWEat i on

W th target RhEsROerbiind MHRlaSRAN SamiHRacHeiafdi Nng of the sensor to the target.
Exenpl ary | abels include a chronophore, a 10 | um phore, a fluorophore, a

chronogen, a hapt @hyiRRaBéty bfRforeRchidinRBsdckR niaﬁ&_trfs?ﬁs (‘@CN’@sgj‘ﬁEi c
particle, a nmetal nanoparticle such as a gold or silver nanoparticle, an

enzyne, an aknpwodythe ertpnetlipdspiporduciog and utdipingssmienndustor mamberysinlsars aner ,

and one f,a. hjndi i I QRHOrE Ca ny._subst ance whi ch
absor bs nggﬁggé’%’ %8%%1' %a@g#@'grteﬁ W(J?ng /a%?gb%)ﬁ lé&idﬁ\élﬁ Q%ﬁ%g&,&ﬁﬁng?r%m

wavel engt h. Bapicdil et bl LISFNNBOG379 Raled B vf 23)ADEBREWEIss gy S andBrichersduct or
nanocrystal s, | anthani de chel ates, .and a green fl uorescent. protein.

Exenpl ary fl @br %@%ﬁ@%%@a LA Lﬁ?@l‘?qnéb“rt‘é‘s‘EéPWSt@S F2Npe Phipiaed HB Verfexas
Red, tetr amtn'&%&%@é‘%%fﬂg@%gdﬁyﬁ@%?@-@%@ﬁﬁﬂ Bﬁigfiﬁﬁ‘(x}a%%(ﬂ i éi%xil?@%?ﬁaczo

car boxyr hodol , car am ne ade ue, Casc ounari n,

Cy2(r), Cy3(rjrge ﬁg@bﬁéﬁ)ﬁ,ff%ﬁﬁ@ﬂ)@psm& Bed ps sig@yaliBig chromophbnes oethg sémé n, Per CP
i di ni hl hyl,l -.a Protej. . Per CP- JCE .. .
20 A BR8Py ST i pnes. o

(5 (and- 6) - canhmxdphbeésr hodami ne), HEX, Lucifer Yellow, Marina Blue, O egon
G een 488, Oregon G een 500, Oregon Green 514, 25 Alexa Fluor(r) 350, Al exa

Fluor (r) 430, A e%e't:érh'l(’fgferel ﬂﬁgi(%?cieﬁ* Sgrgé,%iﬂ;:rb@fs(ﬂil)oﬁ?iﬁtiv%@g%md: e (r) 546,

Al exa Fluor(r) 568, Alexa Fluor _ exa Fluor(r) 633, Al'exa Fluor(r)
647, Al exa Flthorgseont e@tein m@nutateﬂly@rs(omy theBlave been identified as exhibiting

Bobi (1) 5adhey e bie ek deinth gt Hhatalim sl BRRY 1) 2761 500,
BODI PY( r )1558 bh&@rha, SGNIRY exJitabIDarfebddnission spectra of different shapes (Delagrave, S.

et al. (1995) Bio/Technology 13:151-154; Heim, R. et al. (1994) Proc. Natl. Acad.

Sci. USA 91:12501-12504; Heim, R. et al. (1995) Nature 373:663-664). Delgrave et

al. isolated mutants of cloned dequorea victoria GFP that had red-shifted excitation

spectra. Bio/Technology 13:151-154 (1995). Heim, R. et al. reported a mutant

20  (Tyr66 to His) having a blue fluorescence (Proc. Natl. Acad. Sci. (1994) USA
91:12501-12504).

Exemplary enzymes include those that are stable in an alcohol-containing
preservative solution. Enzymes which may be tested for their stability under these
conditions include alkaline phosphatase, horseradish peroxidase, $-galactosidase,

25  glucose oxidase, a bacterial luciferase, an insect luciferase and sea pansy luciferase
(Renilla koellikeri), which can create a detectable signal in the presence of suitable

substrates and assay conditions, known in the art.

Exemplary haptens and/or members of a binding pair include avidin,

streptavidin, digoxigenin, biotin, and those described above.
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30 BODI PY(r) 650/ 665, BODI PY(r) R6G BODI PY(r) TWVMR, BODIPY(r) TR, conjugates
21 WD 2005/ 007872 PCT/ US2004/ 022390 thereof, and conbi nati ons thereof.
Exenpl ary | ant hani de chel ates i ncl ude europi um chel ates, terbium chel ates
and samar i wWaehpbabes. A wide variety of fluorescent sesiGEHHMHE2%0
nanocrystals ("SCNCs") are known in the art; nethods of produgolkng and
utilizing sem conductor nanocrystals are 5 described in: PCT Publ. No. WO
99/ 26299 publi i nventors Bawendi et al.; USPN 5, 990, 479

i ssued Nov. #ﬁg@%@%&égf)@%{l al.; and Bruchez et at, Science 281:2013,
1998. Sem conduct nanoctr. can .be.obt ai it r.ow em ssion
bands with el |- daps Rrgﬁegggeﬁé’gg‘gﬂﬁﬁ%ns‘iséﬁl?@é%‘gf é‘fﬁ%%‘?ﬁaé%qf%ﬁ a\‘h‘& el T ge
number of di bidleatfempeifidest ThbgolutGtcdspriztoirdlécho] all mofepdbly £buffar, 4dde sane
10 assay, optional Ia in conmbination with other non- SCNC types of signaling
chr onophor es San tayesel &riin vijogueservation elsaapmakizngicls At anmie {EmpEatBEEh nat i ve
Aequor ea gr eqlyo.fil LIBHESC M ot O Ghifl SaB)sANTHeBRatbAYE theen
i dentifi eg ag&le())g{#%?lto?% aﬁ’r'?{éreﬁ lﬁr%o%?ggﬂé}eﬁ%‘ggg aral cst efli stics, %Incl%%udi ng
al tered exci toa¢ swh aadescabédsialbB. Peb Mabi2y6,57 hto Huadldy eigl. dssued Qel 26, 1863

em ssion spectra of, different shapes |l agrave, S. ..et.al , (1

51 o Teohnol oy oy B preRctloR soBp BB pin® cdgptvelrBhe- o
USA 91: 12501 tékgidbiett@tedervitionS tin ahothdr kB0 dinl¥at, tieprasbdvation s6ladon Del grave et
al. isolated nutants of cloned Aequorea victoria G-P that had red-shifted
excitation peedesa medivp furdrpprggiomad removabaf yndgsingd copgropgnti folet 4 |

reported TV, I.5) l}) ing a blue fluorescence (Proc. Natl.
Acad. Scil.6 %g%ﬁéleé%&éﬂ’ﬁ&?%%ﬁ%% ﬁgh'Exenpl ary enzynes include those that
are stable in an glcohol - I .nin [ rvative .solution. . mes whi ch
my b tested for MOERRelEal Al S Enalh iR BraR A e miee 21 kol | ne
phosphat ase, alwh6lp aibreferapbr axantahenpif@agat act Oxiffteing agéti. Jhealosiwloxi dase, a

bacterial luciferase, an insect |ucifegrase d sea pansy.lucifera

(Reni | | a koelCPReEiany is PigspRtiin RmpMeY § _@H@%&@@eﬁ" e_ﬁ? @h‘éﬁsu‘?WLﬁ%@ﬁ}earesence
of suitable RHPStlAEDtHbiAGASYS hEBsb 1B tarkROMe hlkohd1gs Bplcallfxenpl ary
hapt ens and/ 6r nenbers of a binding pair include avidin

15  lower alkyl (C,.) alcohol, and may be a C;.4 alcohol, and may be selected from the

group consisting of methanol, ethanol and isopropanol. In a preferred embodiment,

the alcohol is methanol.

In one embodiment of the invention, the alcohol is present at a level sufficient
for fixing and preserving the sample component of interest, and may be present in an
20  amount greater than about 40% and less than about 60%, and may be about 45% or
more, and may be about 55% or less. Solutions containing 60% or above of the
) alcohol constituent tend to exhibit clumping, or coagulation, which interferes with the
subsequent ability to affectively stain the sample cells. Conversely, if the
concentration of alcohol in this embodiment is at 40% or below, the cells are not
25  sufficiently fixed for relatively long-term preservation, causing the cells to degrade
over time. For this embodiment, the solution contains approximately 50% methanol,

by solution.

In another embodiment of the invention, the alcohol is present in an amount of
at least approximately 20 percent by solution. While this concentration of alcohol, as
30 noted above, does not enable long-term preservation, (i.e., over two days), it does

sufficiently fix cells for subsequent analysis within that time period. Alternatively,
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streptavi din, digoxigenin, biotin, and those descri bed above. 22 WO

2005/ 007872 PCT/ US2004/ 022390 THE PRESERVATI VE SOLUTI ON The preservative
solution is suitable for preservation of cells and tissue at ambient

t enper at ur®gq005fafrssL! ution conprises an al cohol and pr eliceir/@gh (st%'ffer and
can be used for in vitro preservation of manmalian cells at anbi ent
tenperatures 5 foll ow ng bi opsy, and pI’IOI’ to staining or other forns of

5. 258,571 1 otpariaphLPe GrAEe sRAF A% B0 GRS SRloh bbbt e

preservati onc@@bmtfaueﬁ opilodholefr exafipid w%ffefsubﬁdqaént\lﬁigytefmpgeseﬁv@ﬂidﬂ ambi ent
preservation. |In anot her enbodi ment, the preservation solution provides a
medi um for t PEAIPAEPRIEES-on and renoval of undesired conponents, for 10
exanpl e protein, fromthe sanple solution. Mre specificall t he
preservative sol uThoHticdlnppingagens maxtheprosrrsdan p oyt spifisrent é’rﬂﬁe‘fﬁfl‘bf erably an
anti - cl unpi ”Qelﬁ%?ﬁclﬁ&g}:g R Ud1l5. KPR 1c G pRf Wlent é?fé@%'%?m 'S
present in an anount s icient to |x sanple ce r tlssue ile still
permtting aalcelp:ﬂamlr@seh'iamh sodptivh chinbe sedsand chbe, tfer dxampés, a cidlating ageftol i s

typically a1l c ,6) alcohol, a e a. Cl.4 alcohol, and
. b sol ecPdErted St S ey Senirr BT BT ateRe &

i sopr opanol . f(}.iz A),raﬁ@ftﬁgﬂ@cguembmsm tripbthivih Gehtetradodiuiet OMBPAgentsn One

enbodi nent of the’invention, the alcohol is present at a | evel suff|C| ent

for fixing adepmadetsefulasthe piticlimpiicgettripdvermuminin; heparin streptakidaseagndoe
pr esent '16 a%%%eﬁ??o%ﬁn?@?%&%?aﬁtL&%Qg@ﬁ??&g t%%gd | ess t han about 60% and

may be about 0-0r  nor e less. Solutions containing

coagul ati on, whi cACY REGFHE i %%ﬁ%%e”élteﬂaﬁéﬁ% o BPedRued el

stain the salimldﬁnﬁghbesma@@u@asEké&npl\afyﬁuh@nng:@gmsﬁﬁmddmsqfnsaéddahﬂl in this
enbodi ment is at 40% or below,_ the cells are not 25 suff|C|entIy fixed for

relatively Ié?@atﬁ>@ﬂﬁﬁﬂ%§‘éﬁ1 vEPTérﬁnddta%IFSﬁaam%@ kegispd ag pbyEgngdeentover tine.
For this enbagg erlgta% ggigrfeém Rt hafRRAOHE to?*t ﬁ;{Toﬂ%ﬁﬁ'ﬂQ', by

sol uti on. In ano e I nvention, i's present in
an anountl5of range of between about four to about seven for the duratlon of preservatmn

Accordingly, a preferred buffer is an acetate buffer, such as sodium acetate,

magnesium acetate, calcium acetate, and combinations thereof. While other buffers,

such as phosphate or Tris buffers, may be used in the present solution, the effective

buffering range of these buffers is deemed to be not as broad at the desired pH as that
20  ofacetate.

The buffer, particularly in long-term storage, used preferably has a large
J buffering range to accommodate any change in pH resulting from autolytic by-
products from the sample cells suspended in the solution. For example, as cervical
cells age, they release autolytic by-products that alter the pH balance of the
25  suspension solution. In addition, the preservation of different cell types may require
solutions of different acidity and within different pH ranges. Accordingly, a solution

having a broad buffering range can be used for a wide range of cell types.

In one embodiment, the preservative solution comprises methanol, EDTA as
acid, and sodium acetate. In that embodiment, the solution constitutes about 45-55
30  percent methanol, the EDTA constitutes about 2-4 percent, and the sodium acetate

buffer constitutes about 6-8 percent.
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at | east approximately 20 percent by solution. Wile this concentration of

al cohol, as 30 noted above, does not enable |ong-termpreservation, (i.e

over two days), it does sufficiently fix cells for subsequent analysis

wi thin thagobbd@mosses i od. Alternatively, 23 WO 2005/ 00 %A f6oioe3d904/ 022390

the cells may be transferred fromthis 20% enbodi nent solution to a higher

concentration of alcohol, for exanple 50% for subsequent |ong-term
reservation rifr I resent in an

preservatl on | B ! s er Ok RGP HIRLASLARRIL RS, B ooc

sui t abl e ant cembmarmnmg sagmmtanébbmssﬁum E]]Ih\&ealts,laudlanlacetatproaﬁ‘enr \Z[atalfmdmol ution

can be used, d can [bFﬁ ﬁ exa el ati ngwlaa%ent el ect ed,f for
exanpl e, fro ﬁ@mﬁ?to selyHeR eqm e%?ﬁe 1‘8?‘%’8?1 Rt PaclmeAceiEtenci d
(EDTA), and pb@sshah E]ﬁonééJﬁﬁﬂ Sl SREH e N vﬂﬁélptﬁ& arshdlFoAdutket rasodi um QO her
agents deened useful as the anti-clunping agent include cumnin, heparin,

st r ept oki ﬁaseppramam 2 percentefihe selationd abavt 03L& sagiven chlarided@guMant
conp03|t|ons servative

sol ution at des] I‘EC}I)E&%-PSUI‘I %ﬁEul%’gée?Fayﬁﬁgll@g%ﬁ%ﬁ%ﬁﬂ%@é@buf fering agents
i ncl ude PBS, Trls sodi and.citri its salts may
al so be used as a%%??%eﬁﬁ%lde ﬁnis s%a%leo%fprggeirﬁ%ggggﬁ{dﬁ CCBT* %tfaélr ably one
whi ch mai nt aiambichtempetatike inhne £@beIbf fBdin Whduh 4 htoubdht I8 BEEig@ide€Y) tran about
four to about seven for the duration of preservation. . Accordingly

preferred buPfaed oft least aproxinaately thires Weeks. hhuguehoyy thiniime Jhe pells Tefﬂ’é‘gnem um
acetate, jgal uffers,
such as phos%h%?}gﬂgsﬁ&% %E%Igggﬁ%l&%e usgﬁhlg%{ttl Sgwagrrgesen eTh ution, the
effective btsé]ﬁ.témﬁcagenhmgemaint@ﬂaaseofhhﬁ fueitesr steictiwe nfhetcellh e tlnat1te$1 broad at

Storage, usel e srampoae: atfrihhoalloy sthg St riBobs it oy

change in pHsbl@ﬁbﬁ ¢anntsol degtoyardicadbidl pathbyens BY #shnglle ahd ainibibeusanul e cel |'s
suspended in the solution. For exanple, as cervical cells a t hey rel ease

autol ytic by2pi6eudis selutien eaniremoyqindssired spaperengysugh as E@t%gﬁ@ﬁ B% on

sol ution. InS%ﬂ tion, the preservation of different cell types nay require
sol uti ons of erent acidity and within different pH ranges. Accordingly,
a solution

This duration may be altered by both the stored age of the solution prior to
ambient cell suspension, the amount of time between cell sampling and cell
suspension, and the alcohol content. For example, if the solution has been stored for a
significant length of time, in either a refrigerated state or an ambient state, then the

20  remaining cell-preserving viability of the solution may be limited.

In addition to being a cell preservative, the solution can also kill selected
) pathogens. For example, in test samples the solution effectively kills the following
organisms: Candida albicans, Aspergillus niger, Escherichia coli, Pseudomonas

aeruginosa, and Staphylococcus aureus.

25 A detergent may be used in the solution. The detergent may be non-ionic,
cationic, anionic or zwitterionic. Mixtures of detergents may also be used.
Exemplary classes of detergents include alcohol ether sulfates, alcohol sulfates,
alkanolamides, alkyl sulfonates, amine oxides, amphoteric detergents, anionic
detergents, betaine derivatives, cationic detergents, disulfonates, dodecylbenzene

30 sulfonic acid, ethoxylated alcohols, ethoxylated alkyl phenols, ethoxylated fatty acids,
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having a broad buffering range can be used for a w de range of cell types.
In one enbodi nent, the preservative solution conprises nethanol, EDTA as
acid, and sodium acetate. In that enbodi ment, the solution constitutes about
45-55 30 R@yH&tyrg¥et hanol , the EDTA constitutes about 2 and the
sodi um acetate buffer constitutes about 6-8 percent. 2%%%@%87872
PCT/ US2004/ 022390 I n anot her enbodi nent, the preservative solution

conpri ses nethano a combi nati.on of . sodi um an t assi um EDTA salts, and an
coebat o but r aveanessds G dRyERE menaBd RN EERS BB Htes et hanol
magnesi um ac gkRignisGHoSHHAT edteed, dh@ernafy@eRgehtsArtihiotsiiad @eriddtfles 0di um chl ori de
in which the alcohol constitutes 5 approximately 20 percent of the sol ution,
about 0.1 % sodiumchloride, 10 nM potassiumchloride, 2 nM cal ci um

acet at e, and 9™ nmagnesi um acetate. The preservative solution is suitable
for preserving suspended cells at an anbient tenperature in the range of
from about 40 to mﬁ%mﬁﬁsi R afasterf for pb¥smang BRmdkbRlof e ihRRGbn

approxi mately three weeks. Throughout this tine, the cells retain 10

suf ficiend staraaltoprevided. dnapr embedimentygkificempriges an gicgholici presstvatives of
integrity. The, ..So| uf | nhanc: i nt.epan | ear structure of
the cel 15, 1 nobHaT ! St RS R o YRR S o BB o0 o1 ow
subﬁequent cxehmbleg\ihleﬁbresérgéminﬁg% solitibn, Jhb sﬁﬂsi&rm@alﬁe <ain§\0gadﬂﬁb a%blem cr obi al

pat hogens in a . sanple, and inhibit retroyiral, activity. The solution can
renove undesiViE BeHoheHPEoRRER Bdudinga Hpqrophostn t he 15 sanple. This
duration may be altered by both the stored, age of the solution prior to

ambi ent cel | suspdheFYHPOICHS of tisdit et baeianed by gdensiag| Insgw@msﬁg and cel |
suspensi g, ttﬁhqij QgL SXTR bt i Ras been
stored for a(mglggm ﬁ%&%{}g e%gth ofOftﬂE?r%‘,le ﬁn e|a ng Ogﬁ%gfvﬁ?lg@fﬂa{?’gaél state or
an anbi ent stcah bg proligad irhanyXixed emediumi. NThedeitiucporsseaywbalycatedimside the of t he
solution may .be.linited n.addition to, being, a cell preservativ t he

S0l Uti on can TEPERE B (g bpepe. Bl moperEtbih BRI of AREDELY! Skl es ¢ he
sol ution eff %ﬁfﬁdé%ﬁlﬁh%iﬂe?hohglﬁg {aich ¥ des thOimSARtSASlegibd dildAitthf KARS .,
Aspergi |l lus niger, Escherichia coli, Pseudonobnas _aerugi nosa, and_|,

St aphy! ococcusultiplee{psm, containing pluralities of one or more different sensors which can bind

15  to corresponding different targets in the sample.

EXAMPLES

The following examples are set forth so as to provide those of ordinary skill in
the art with a complete description of how to make and use the present invention, and
are not intended to limit the scope of what is regarded as the invention. Efforts have

j 20  been made to ensure accuracy with respect to numbers used (e.g., amounts,
temperature, etc.) but some experimental error and deviation should be accounted for.
Unless otherwise indicated, parts are parts by weight, temperature is degree
centigrade and pressure is at or near atmospheric, and all materials are commercially

available.

25 Examplel

A volume of 50 ul of PNA is mixed into either a ThinPrep vial (Cytyc Corp.)
or microfuge tube containing a volume of cellular PreservCyt (Cytyc Corp.) and the

hybridization event takes place in solution using a 55°C water bath. Alternatively, the

26



25 A detergent maybe used in the solution. The detergent maybe non-ionic,
cationic, anionic or zwitterionic. Mxtures of detergents may al so be used.
Exenpl ary cl asses of detergents include al cohol ether sulfates, al cohol

sul fates, wabbhgapmham des, al kyl sul fonates, am ne oxi q%swU@m sRi1C
detergents, anionic detergents, betaine der| vatives, cationic detergents,

di sul f onat es, dodecylbenzene 30 sul foni c acid, ethoxylated alcohols,

et hoxyl at ed 07872

PCT/ US2004/ o%‘%&zaﬂgﬁ? Q‘géé‘?‘é e)‘egf?(’ls'rg%%{eg’ L’? tééte%g 'S“m 6‘12“{?“%%&{% mono and
di gl yceri des hybmhzantlomthe s;ﬂehmngemm;fugdm pb,at)@rpmfc&rmmt@bmtmlﬁqells
detergents, gnd sorbi derivati ISI ea ts useful
for perform nf‘f’f?ﬂ?ﬁ%%?‘@iu@% Waﬁbg\l‘?'tf? ﬂjﬁege dg’g' P In one
embodi ment,  garkpik nPQS'ZWC'v%Eér Bikh f&k 3@ herhuitds, %ﬁ@@ﬁlwasﬂﬁg RO kIO and a
detectabl e sensor suitable for binding to a centrosonal target in a sanple

when presént é@lmﬁlgﬁmégagbmrbﬁnuslyrﬁ@md@d%d reyaspepdeddng jﬂa'gfaatoé-tlnq of vaashabel ,

whi ch nay be Iuo of the
kit may be I‘gﬁgl neﬁggg%f%mﬂél ng. %F Efsulce|ls‘o£r1u§:)‘ﬁ!4‘;I gq_‘ﬁ’r !’Hﬁﬁ ‘?IE&'?d

perf_o(r]I mda_ netfdsrqﬁ?luintjé (tRe prieveRiaé %ﬂﬂumobgewmwrﬁemgmgﬁumnlﬁgﬂt_;lpla!’lg Cﬁn be
provi ae I N n | Xe | um e | nstructl ons \' e ocated. I nsl de the
housi ng or o?ﬁe@ﬁ aévwé”ﬁg%mfly, HePPRRIgER Cas Al W&dﬂ%ﬂbﬂ proggssing dhe or
exterior of %ﬁ%mé%f @"Pf}nfo%é%blnt% ke tﬁé%!liaé i8e WHoShd f)f%'BQ‘?sr Rnob& éhﬁ‘ﬁﬂgr uctions

| egi bl e. The kit iplex fornm containing pluralities of one or
mor e di f flér erie ®ngb¢0§0mm0®hsscﬂﬂleﬁf2mpella&on)o E@%rtb%mndﬁd@l@lm fedeasedt targets

in the sanpl g, VMPLES .The f owi ng et sg as to
orovi de. ¢ hos &Y i T Bora i oo o R BuB AP S dhd BB 1 on o
how t 0 nmake aflbatsewithia the Bsfditat 53¢t ioanin, and are not intended to limt
the scope of what is regarded as the invention. Efforts have 20 been nade

to ensure accuracy with respect to nunbers used (e.g., anpounts, tenperature,
etc.) but somxafpmeri mental error and deviation should be accounted for.
Unl ess otherw se indicated, parts are parts by weight, tenperature is degree

centigr adﬁ and prassbthed was adveRped RAlotedt MREISIifns idPesBHCyIBSIidAds ar e
conmer ci a
Y FISH (fluorescent in-situ hybridization) using PNA technology.

The PNA probes used in these studies were obtained from AdvanDx, Inc.
AdvanDx, Inc. produces PNA kits for S. aureus and C. albicans under license from
Boston Probes, Inc. The intended use is the detection of C. albicans and S. aureus

from smears prepared from blood cultures (for research use only).

) 20  Procedure for In-Solution Hybridization in PreservCyt:
1. Add 50 ul of PNA probe to 500 ul of PreservCyt specimen’ and vortex.
Place in a 55 °C water bath (90 min. or overnight) to hybridize.

2. Process specimen on a T2 processor to transfer the cells onto a
ThinPrep slide. After cell spot is prepared, instrument will release
25 slide into a collection vial of 1x Wash Buffer (AdvanDx).

3. Incubate slide (submerged in the 1x Wash Buffer) in a 55 °C water bath

for 30 min.
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avai | abl e. 25 Exanple 1 A volunme of 50 ul of PNAis mxed into either a
ThinPrep vial (Cytyc Corp.) or mcrofuge tube containing a vol une of
cellular PreservCyt (Cytyc Corp.) and the hybridization event takes place
in sol uti owovmsngsa 55C water bath. Alternatively, the pcdfiuddédsA935 007872
PCTI US2004/ 022390 hybridi zati on event can be performed overnight at room
tenperature. Followi ng hybridization, the specinen is centrifuged at 12, 000

rpmfor 5 min to pellqg - 1680 RSP i el of wash
buffer. The cells are m%léﬂgéﬁg‘%/&g’l%‘taﬁﬁgytﬁ% _égér}p%?elpf %%Vl\ég(#\;\'gt er bath for
30 minutes. Fol |l owi ng flveséscend mictoscopanPdsiiviity ibdetemtinéd bygthd peagerica oés
previously described and, respuspended in a new vol une. of .wash. .buffer before
transferring to a sli cFé‘.lStefﬁgy@'??rb@uqr?C%rorﬁ P}%“&,lﬂgﬁ@‘gﬁgﬁ\fg@f)gﬁwgﬁd revi ewed
for positivi t he presence of cluster f green, fluorescj rgani sms in
mi ¢ pre 1 OebodFefrphs Redoririsperg e ntat R E Hin of S E8 washed by
processi ng t hes. ,aRAS]1 ABReRR, e dka P&ﬁﬁﬁﬁlﬁe Ha® al88 b 6en! 2 onbtralSd fdifrecunbound
probe is renmoved during 10 the cell collection Process of the TZ operation).
Here, the preparedpositivedhinPrepspseigsds thatwerpap 110yt yesss sldr(slidettmsed)col | ecti on
vial of |x Wash Buffer (AdvanDx) and then incubated within the buffer at

55C for 30 mn. Exanple 2 A nethod was devel oped to detect m croorganisns in
PreservCyt solution b 15 FISH (fluorescent in-situ hybridization) using

PNA t echnol ofgnveptienginpethod fassouthieed inthe Adyanidx kitiinsertaheet)obt ai ned from
AdvanDx, | nc. Adf{anmmaw&g cﬂgﬁ’gmlﬁﬁtidﬁ'\ﬂ!{bhﬁiohf‘mﬁ%nb%) oRY' Rk s sfide @l bi cans

under |icense from Boston Probes, c. The intended’use 1st detection of
C. al bicans and S. aur dvanDx),delbwed by ope dreaof tlobd onitink spetiroen andrmes. (f or
research use only). 20 Procedure for In-Solution Hybridization in
PreservCy6: Add 50 ul Bix tReémearblydedtimgFOR 0uhinoét FBr&FEr vCyt speci nens and
vortex. Place in a 55 C water bath (90 mn. or overnight) to hybridize. 2.

Process speci nen on a TIBmpfse ekdsiaB0Yoriow \iianl fon§-10ahinsandnir@ira  Thi nPrep
slide. After cell spot is prepared, instrument will rel ease’

4. Place one drop of PNA probe onto the fixed smear, cover slip, and
incubate at 55 °C for 90 min to hybridize.

5. Place slide in preheated 1x Wash Solution at 55 °C and remove
15 coverslip. Incubate in the Wash Solution at 55 °C for 30 min.

Remove slide and let air dry. Mount, coverslip, and view under fluorescent
microscope. Positivity is determined by the presence of clusters of green fluorescing

organisms in multiple fields of view.

Concluasion

20 Performing in-solution hybridization in PreservCyt verifies the technique of
adjunctive molecular testing out of the ThinPrep® vial. This demonstrates that a
ThinPrep specimen containing a PNA probe can be processed on the ThinPrep® 2000
Processor after FISH without compromising the target to PNA hybridization event.
Cells and target organism are both transferred to the slide, resulting in a monolayer of

25  cells that is easier to interpret than the conventional smear method. Also, the
ThinPrep processor facilitates the removal of unbound PNA from the sample,
resulting in a prepared slide with less background noise. Performing the hybridization
within the ThinPrep vial and preparing the slide on the ThinPrep Processor simplifies
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25 slide into a collection vial of I x Wash Buffer (AdvanDx). 3. Incubate
slide (subnerged in the I x Wash Buffer) in a 55 C water bath for 30 mn. 27
WO 2005/ 007872 PCT/ US2004/ 022390 4. Renove slide and let air dry. Mount,
coversli p1w6Q905Ydo?§% under fluorescent mcroscope. Posi ti’é’f/{lélzobﬁozgﬁper mi ned
by the presence of clusters of green fluorescing organisns in iple
fields of view #Method was primarily perfornmed using cellular PreservCyt
spiked with ¢ cans. 5,or S..aureus. However he assa rfornance has
al so been de%f@%ﬁé’f%(:&aﬁrgibﬁde%mngg]i‘%‘?u%‘?g° S%H%W% S%ﬁ?ﬂ%?éﬁ FEYens t hat
were up to f@inadivestw mbldcilal tediggbased). Conventional nethod (as outlined
in the AdvanDx kit insert sheet): 1. Place one drop of Fixation Solution
(AdvanDx) on a microscope slide (AdvanDx), followed by one drop of bl ood
cul ture specinen and mx. 10 2. Fix the smear by heating for 20 mn. at
55-80C. 3. Imerse slide in 80% or 96% et hanol for 5-10 mn and air dry. 4.
Pl ace one drop of PNA probe onto the fixed snear, cover slip, and incubate
at 55 Cfor 90 min to hybridize. 5. Place slide in preheated | x Wash
Solution at 55 C and renove 15 coverslip. Incubate in the Wash Sol ution at
55 Cfor 30-mn. Renove slide and let air dry. Munt, coverslip, and view
under fluorescent mcroscope. Positivity is determned by the presence of
clusters of green fluorescing organisns in nultiple fields of view

Concl usion 20 Perform ng in-solution hybridization in PreservCyt verifies

t he technique of adjunctive nolecular testing out of the ThinPrep vial.
This denonstrates that a ThinPrep specinen containing a PNA probe can be
processed on the ThinPrep(r) 2000 Processor after FISH wi thout conprom sing
the target to PNA hybridization event. Cells and target organismare both
transferred to the slide, resulting in a nonolayer of 25 cells that is
easier to interpret than the conventional snear nethod. Al so, the ThinPrep
processor facilitates the renoval of unbound PNA fromthe sanple,
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resulting in a prepared slide wth | ess background noi se, Perform ng the
hybridi zation wthin the ThinPrep vial and preparing the slide on the

Thi nPrep Processor sinplifies 28 WD 2005/ 007872 PCT/ US2004/ 022390 the FI SH
procedure by reducing the nunber of steps while stream ining the process

for adjunctive nolecular testing. 29 CLAIMS 1. An assay nethod conpri sing:
providing a sanple that is suspect e%#wﬁnt aining a centrosonal target;
provi ding a detectable sensor that cC d to the centrosomal target in an
al coholic preservative solution; contacting the sanple with the sensor in
the al cohaolic preservatjive solution under conditions in which the sensor
can bind tle t hdntassayepethed commsisingt : det ecti ng whet her the sensor binds to
the target. 2. : i j: i el ected from

t he group consPgotbllﬁirllggpgl M?tohggis%grﬁe%tgdw@@&@ﬁﬁn%gﬁﬁlﬁ%ggﬁ? u%rsgeﬁucus; pl uer al
fluid; pelvic ptaviding si dawdtadle fsbnsod ;thatasani biad tbl the dgentrosomay ta@et iy anash; eye
br ushi ng; Ekil(g.scrap‘i n?s; 1a.bl_JccaI swab; a vaginal swab; a pap snear; a
rectal swaFONf RIEYIALYesoYI0eedl e bi opsy; a section of tissue; plasma;
serum spinal  thihdingl i Pimpé Wit ithAdenSortiL T3 cohBBE Fﬁeb&oatﬁfe sbl@ioR hder
respiratory, intestinal, or genitourinary tract; tears; saliva; a tunor; an
organ; andorditions iy which thesdnsensen bind to ghertenget ifemesent3. The met hod of claim 1,
wherein the sensor.canprises. an. apt r. 4. _The method of claim1, wherein

t he sensor corrg?tf:%tgl Vérmﬁ%ﬁr%usgpse%gf@%p%?t%ee{ met hod of claiml, wherein the
sensor conprises a peptide nucleic acid. 6. The nethod of claim1l1, wherein
t he sensor. conprises a | ocked nucleic acid. A 7. The nethod of claima1,
wherein sdid sdhgarethod efsigimglatdyrainthy samplsrt pHested from thogoupwonddingt cl ai m
7, wherei cht 0, Oq,,: AN t >l ad my.8,
wherein t %gtbﬁ%gbplg%gg?@%’gngg’l %E{uégq%l?o%?ﬁ lglg%rglmﬂ%lghgﬂg%o@ﬁ&n%fr'l%vgirlfiﬂs Gl :

f | uor escenscigdy @nidandody cavityhsushgdeyechresharige skidGcerapings; a buccal swab; a vaginal

swab; a pap smear; a rectal swab; an aspirate; a needle biopsy; a section of tissue; plasma;
serum; spinal fluid; lymph fluid; an external secretion of the skin, respiratory, intestinal,

or genitourinary tract; tears; saliva; a tumor; an organ; and an in vitro cell culture

constituent.

3. The method of claim 1, wherein the sensor comprises an aptamer.

4, The method of claim 1, wherein the sensor comprises a polynucleotide.

5. The method of claim 1, wherein the sensor comprises a peptide nucleic acid.

6. The method of claim 1, wherein the sensor comprises a locked nucleic acid.

7. The method of claim 1, wherein said sensor is conjugated to a chromophore.

8. The method of claim 7, wherein the chromophore is a fluorophore.

9. The method of claim 8, wherein the fluorophore is selected from a semiconductor

nanocrystal, a fluorescent dye, and a lanthanide chelate.
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10. The method of claim9, wherein the fluorophore is a sem conductor
nanocrystal. 11. The nethod of claim9, wherein the fluorophore is a
fluorescent dye. 12. The nmethod of claim 11, wherein the fluorescent dye is
fluorescein. 13. The nethod of claim9, wherein the fluorophore is a

| ant hani de chelate. 14. The nethod of claim 1, wherein said sanple is a
cellular fipact . gt f IS
transferreg tngpgﬁ%gng?ﬁgggigagqﬁth&h@t§%$ cﬁéﬁkﬁfg&kﬁﬂgggﬁkﬁgald
substrate is a slide. 17. The nethod of claim 15, wherein said substrate is

To. “The mbt hod TBF MEMA o SIS RRAG ESTHP Q3 BUcomfarels PO B ey . 20 The

met hod of claim 1, wherein said sanple is further subjected to a st ai ni ng
procedure. 21. The nethod of claim 20, wherein said staining procedure is a
Papani col ddu  $haineithed opclotredlrehergdn theThwreseerti dpe ffluokescem.l, furt her
conprising conparing a result fromsaid detecting step to a result obtained
froma control sanple. 23. The nmethod of claim 22, where the control sanple

is a positiBve Thetod of tMim B4wherbia theeflleebote Bladinth@2de WeRr& the control
sanple is a negative control. 31 i 25, The nmethod of claim1, further

conpri si ng mashlng said sanple prior to said detecting step. 26. The nethod

of 1 aim 44 whorehRubhorENTA whachRkuaAbRs d LupiAGhERoRDl © Mol sty. 27,

The net ho alm inh the sensor Is it ectable 28. The
met hod of cIa|n11 wherein the nethod is automated. 29. The nethod of claim

1, wherein_the d.i erfor ual | od of claim 28,
wher ei n sgﬁ agﬁ q@ﬂ %ﬁ@ﬁ%d W mB@F?@PW@H%Bﬁnﬁﬁﬁﬂﬁgﬁ%ﬁﬁ? d2eagi ng system
31. The nethod of claim30, wherein said automated imagi ng system

quantitates the nunber of centrosones present in a region of the sanple.
16.  The method of claim 15, wherein said substrate is a slide.

17.  The method of claim 15, wherein said substrate is a cover slip.
18.  The method of claim 1, wherein said sample is a biopsy.
19.  The method of claim 1, wherein said sample is a Pap smear.

20.  The method of claim 1, wherein said sample is further subjected to a staining

procedure.

21.  The method of claim 20, wherein said staining procedure is a Papanicolaou

staining procedure.

22.  The method of claim 1, further comprising comparing a result from said detecting

step to a result obtained from a control sample.
23,  The method of claim 22, where the control sample is a positive control.

24.  The method of claim 22, where the control sample is a negative control.
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32. The nethod of claim1, wherein the centrosomal target is selected from
the group consisting of katanin, a katanin subunit, eg5, N kI, HSP9O0,
trinectin, pericentrin, cpl4Q centrin, y-tubulin, a-tubulin, O-tubulin,
CENP-F, an aurora protein, and BTAK. 33. A nethod for identifying a sensor
whi ch specifically binds to a centrosomal target, conprising: contacting a

sanpl e porﬂgri SiT'ﬂg et HF QRRE Vﬂl}tgeracogn}trﬁﬁ%a\gils%insge&?g l’samwgﬂr%r o I d
contacting takes place I'n"a préservative Sofution=conprising an anbunt of
one or nukectwt 2ep.sol ubl e al cohols effective to preserve such sol ution
agai nst at | east one contam nant; and detecting whether said sensor has

bound to a centrosonal target. 34. The nethod of claim 33, wherein the

met hod is jger f qhppduy & cRitnalvht¥indhe sRBdl B8t Go2&NS A RtecBBle moiety.
217. The method of claim 1, wherein the sensor is itself detectable.
28. The method of claim 1, wherein the method is automated.
29.  The method of claim 1, wherein the method is performed manually.

30.  The method of claim 28, wherein said automated method is performed by an

automated imaging system.

31.  The method of claim 30, wherein said automated imaging system quantitates the

number of centrosomes present in a region of the sample.

32.  The method of claim 1, wherein the centrosomal target is selected from the group
consisting of katanin, a katanin subunit, eg5, Nlk1, HSP90, trinectin, pericentrin, cp140,

centrin, y-tubulin, a-tubulin, B-tubulin,, CENP-F, an aurora protein, and BTAK.

33. A method for identifying a sensor which specifically binds to a centrosomal
target, comprising:

contacting a sample comprising a centrosome with a detectable sensor, wherein
said contacting takes place in a preservative solution comprising an amount of one or
more water-soluble alcohols effective to preserve such solution against -at least one
contaminant; and

detecting whether said sensor has bound to a centrosomal target.

34.  The method of claim 33, wherein the method is performed on a plurality of

candidate sensors.
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