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- FLUORESCENCE POLARI ZATI ON ASSAY Field of the Invention

The %esent invention relates to nmethods for detecting
UPH8 of analytes of 5 interest to apPENEE®0ML34S8I.

measuri ng changes in fluorescence anisotropy.
Description of the Related Art The introduction of
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Summary of the invention

In a first aspect of the present invention, there is provided a method for detecting an
analyte in a sample comprising:
(a) contacting a sample with a flucrophore-labeled aptamer bound to a solid

suppott;
(b) directly #luminating the aptamer with polarized light whereby the direct
illumination of the fluorophore directly excites the fluorophore.
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_(b) directly illumnnating the aptamer with polarf%%ﬁmy2007

i ght whereby the direct illum nation of the
fluorophore directly excites the fluorophore. 1
February 2007 (c) measuring the fluorescence :
ani sotropy of the fluorephore; and (d) identifying the
presence or anount of the anal yte when said
fluorescence anisotropy neasurenent is greater than

an ai sotropy neasurenent obtained in the absence of

t he (c%arpltneeasﬁngmeqﬁadsdwwarrhotrsp@rf] mtﬂbaapﬁoleas afet ect i ng
a or
Doulll o erleing e SBtie or oo G alis R Bid 1uGELBRES

anigwtebpy IMeamreraeréds gieater on ar aiseldopyingasuremgpiobtained in tne absence of
ﬂ@uawgkescence ani sotropy of the fluorophore is neasured
d the presence of the analyte is identified when

the - | Fehr uar WD 200410 3

T FBSBa IG5 A hefipR br SEERRE 81 BTG I B Rl luejoghorerebeled
aplgmeaitaeind tohmsplid Buppoit ssaoniepipd with the S@bplaﬁwétﬂum'ﬁatﬁtfﬂeﬂth polarized light.
Thé"hé&@éﬁ@nceoémstongpys@m @ordpﬂor@ﬂ@ nREQALH SRNthe phRerceldf the analyte is

port to which the fluorophore-|abeled aptaner is

”eﬁﬁﬁﬂ&mﬁﬁvebe a bead such as a silica bead. The bead

may have a di aneter between about 1 pm and, about 10

pm In. a particular enbodi nent the bead has a

di aneter of about ‘5 pm The bead nmay be suspended in

solution or arranged in a two-di nensional array. In

anot her enbodi nent, the aptanmer may be |abeled with a

fluorophore selected fromthe group consisting of

fluorescein derivatives, eosin derivatives, counmarin

derivatives and rhodam ne derivatives. In a

particul ar enbodi ment the fluorophore is

car boxyfl uorescein. The aptamer may be part of an

array of aptaners. In one enbodi nent the array of

aptamers may conprise two or nore addressable

| ocati ons. Each addressable | ocation may conprise a
'single type of aptamer. In another enbodi ment each

addressabl e | ocation - may conprise multiple types of

aptanmers. In one enbodi nent the polarized Iight may be
~used to illumnate the aptaner is laser light. In one

enbodi ment the anal yte of interest may be associated

with a disease or disorder. The sanple nay be obtai ned

froma patient suspected of suffering froma disease

or disorder. In one enbodi nent the analyte may be a

protein. In another enbodi nent the analyte may be a

net abolite. Anot her enbodi nent nay be a sanple

obtained froma patient suspected of suffering froma

di sease or disorder. An analyte is identified that is

associated wth the disease or -
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di sorder and the presence or absence of the anglliﬁbéuqrgZOOT
determned in the sanple. The patient is diagnhosed as
suffering fromthe di sease or disorder if the analyte

VD ev/pdzBned to be present in the sanpl e teda@us26050481
the patient. Brief Description of the Draw ngs Fl GURE

ﬂaor%&%e Eh.e& d'm gua%g gg,fgte? ki3f =R nf&Btrl%ﬂy\%midBtaﬁi&@ in the absence

é‘ﬁ ynme anti -t apt amer coupl e
06 &émp’lﬂr GURE 2 shows kinetic data of binding of GP120

to Fm%aﬁal&naﬁdira@mrths:ww b@a)ortb@aﬂrch tid fidrbphdresibsunsi aptamer is
ki netic ta of bindin ozynme to FAM 518 apta

S
8‘819;51‘%’&’3 SRR G 2o e bR TER Raveia fmpler between about
prreargrabiobl 1) frin i anperiidulat greboiment tie heakiihas @ dismptanobabout 5 pm.

QR e e AT

Pr efleena@bierEnibodimeetnthe bwtameren@éwd@tteledt\ma afinerepvte selected from the
ghdip %hb@ﬁhgobioﬂdo?é%%elﬁﬁbﬁl@%soéoéuﬁ %@ﬁ\)aquésn Go@fistinderivRtves and

: t
"Rt Seeirtuen Suein FEoerh o fRembtRe < SanupEE=n
of tTiee apiarngt rasy tbe:pau of abatrayhf aptaamm In baé embodiroert the array of
d d ot t L
<P 3 B Ol e’ BBt hma iy 38 Rt lspin mav
compiise & sindle tiypeoofeanbametnr dia namtgxerswnmdlmenttqa’@h afdregsgble locahon
m%&&ﬁbrfs?ﬁ%ltnbl@ ggb%%%rbel ongs. One skilled in the

recog I ze ny Sret hods and materials simlar
- or lreens enadoemtent the pdlarzed ips by bedsddas mirminatéiieGbtametis thser light.

be s ohmggégijy@egg%?%ﬁ%?agrbssas&tc.ated Qﬁgrdlsg& .
bR, Jorrh oPGRas ‘g il Sushected p{rBling from a

.disérsepr disemier.i nventi on, the fol |l ow ng terns are defined
bel aWond\embsfifer fle Ghiyt e%% bERLASER. In 'aﬁotl?é?e odti)rp?]néthelagalyte may

oI|% vcleotlde that 1s able to speC|f|ca
e of interest other than by base pair

~ hybrj ner st conpri se
y An%h}é(r?émbo%mfen be aas &Zﬁ?%infb Pr!ﬁggntbsgs;}?gtea Iogﬂ’i\"@nng
' fromca@; disgasecprotisordendin leiﬂ/ﬁtlﬂfmtiff@ thet iseaseoviztatamith the alissase or

-~ diséfaer ﬁﬂttﬁé'fﬁ"é&r@é Br 40%Bice %l‘ ﬂh¥ aﬁélﬁg ||sede‘§étnrnﬁ1@¢gj ﬁcdihe Hidiole. ﬁ'ﬁé’patlent
rande

They
s BadiBerd a® Sfaia b BE Slieeeey ey Jobe qodee f gribainatle be
-preserdin thavamiple hemipa the eatienh sonme way, such as by
chem-cal 20 nodification, and unnatural bases, for
exanpl e 2-am nopurine. See, for exan‘pl e, US Patent
No. -5, 840, 867. Th&reillesenntion ofl awingsri cal |y
mod IFfmseﬂE 1f afo“@&ﬁm& fita @blﬂdh@ of%%hﬁaln%d so@yﬁx@d@inM-:abeled

uorop ore, or a the addition of
o B copplpasads.

FIGURE 2 shows kinetic data of binding of GP120 to FAM-518 aptamer coupled

beads.

FIGURE 3 shows kinefic data of binding of lysozyme to FAM-518 aptamer coupled
beads.

FIGURE 4 shows kinefic data of reversible binding of lysozyme to FAM-518
~ aptamer coupled beads.
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the aptaner to be crosslinked to a nol ecul eto V\h?bélﬁary?‘ow
it is bound. Aptaners are of the sane "type" if they
have the sane sequence or are capable of specific
gﬁ?g“ \%éﬁg the 25 sanme nol ecule. The |length of the

vary, but is typically |ess thatCibE0E/023481
100 nucleotides. A large nunber of aptaners are known
in the art, and may be selected for use in particular

appl i cati ons hased peBrbhS! 4 tmr@a E%B&:hﬁﬁt

Al ternatively, new aptaners nay. repared and

i dentf PW‘%ESHW’[ 028 REesEb INVETHBRPIHINED FEBISEP §f Gentiiying one or more
asialy@@rwal Ibdﬁﬁné%@ﬁ:ﬁ'@ PBNRQ it Iréscaldd dnligotrbgy febuilthgt fien the

CIfIC no i,nt rest For exanple, new

%‘EF*&? 96’303 IEQPB MeRd i dentified by the

Systematic Evolution of Ligands by Exponenti al

© Gdlstyrent  (SELEXT"”) process, described, for
in

‘exa‘rrgl—e U.S. Patent Nos. 5,475,096 and 5, 270, 613.

The Hpleandsfined plemvigse feshnicdl and Wﬁ&qtemﬁ ysed herein have the same
&éwg%%mnwn&éﬁ%@ BF eﬁ@ofwnaay §l@|| m% mtd»ﬂ{.@ftﬁ@%vennon
o Qe et e A B Tt Fretiof Englsrals Simier o
mrvhnemmoahosaaaeebrm@gmb:egre Which cbulgive wetd in thefpfatientf the present

iE,\@F 98%)%&)%}@&]15 E\;eyng%rﬁlg %glgo ‘f"?}’v}ﬁ‘ %9 Qél g%]rﬁtglgéds an? materials

despibiedd Forpurpdses pitbe pieaent (rvesionphe Efiowing &rms aEgBfingibelow.
? 008 %Z@d h@reiQZQn ‘%@a}nere@%\h Q)ahg&\%b‘l@&fdfggatﬁ? POl g%%lf‘ ically bind

Pat ent

& @@hﬂezqunteaeswmerzﬂm by bt bR ﬁ9fF’Fﬁb'3d%{’i’f?aﬂ'é comprise
DRAZe PN aZhieR dTWNA aRRRBIAL AftamBrs1i&y b Oxturaligxadurring or

e Ko W S S oSG B5E Np i lana,
reacalgy be dawigé etrardipd or pipler srapfiedt oRlmaysmainchrawise miatyrally occurring

I(L}(%g[ldep ah&&éoﬂh‘%’i I'be@ h§9<§ b V\%7 51??#“ é@% %&ﬁe vﬁaygé%]"r:’g@))y chemical

as any
r@@ﬂ*@at@n #6e dipethtel P%ﬁ?éi fog gxamre 2@4“'“@%@ a P?rgf%\examp'f*- us.

'ﬁmérﬂmoafsl R0T6eNAhe dotniEns ARy b ohbmém,smauuﬂecdy@&axample by the

%Jégng Bgﬁmeﬁ a'g é%%klﬂ%r%% q%%,\ﬂl?')a by2 e Ebdlﬂowof 3 B‘lolecule that allows
thetap@oiel ¥ bé lcwesliakakiona maledule to whlch it is bound. Aptamers are of the

%([)neﬂ’“t%péi fz‘h"@'gﬂgve?“ﬁé %%ngeg nde ro?sclﬁ,ﬁl: abl%ecﬁ ecific Eﬁgﬁﬁ‘tto the

uor ore may I ncor por at e
sameomelReUlept aeriengthtof meyaqm@rtwﬂbvm tht i W‘éﬁﬂiﬁl'?ﬁs thageabout 100
mRledfi®s. My be |abeled along its backbone, at a

oy BUSREEBITER Sy PRE SO R TR o orhimakPe sSBtER rase i
tertichir applicgtiot daskalr ah hbiAksownt hairies! ddbmiiiyeds nes apigmers may

l% tﬁgp ?%H& ll&én{r%?fdggsg*écwgn ?%Br?l#g)gﬁ oh%onucleotldes based on

rvely, er comnpoun
eir By $3/bint & speaifiimoigbde glisterasy Foraxamelg. pgw Aptgmers may be

|‘3r{eb'a%&’ EﬁhPiHSntl’r‘ é@ﬁ?thefsgﬁte%moﬁmoﬁkﬂ lﬂgan?js b Eﬁ&ﬂenﬂl Effichment

AR pites, Bherbod. By mample; 1 999} ngﬂ*%sﬁﬂt&%ﬁJ&q% and

5,270,613.

The aptamers are labeled with one or more fluorophores. A fldorophore may also
be referred to as a fluorescent probe or dye. A “flucrophore” is any molecule that when
excited with light of a- particular wavelength, emits light of a- different wavelength.
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40: 7611-7813.) When aptaners are prepared by theFebruaryZOO?
SELEXTn' process, the fluorophore 20 nay be
i ncorporated into the selection process to insure that

| Wbe%of,{lﬁg{zgphore does not perturb binding of

he
O the aptaner. In addition, identi ff’%ﬂ?‘f’%??m&?m
fl uorophore positions that are part of the aptaner

Filnireytionsy idcines, routraye hotsimited tthafiuorssnelns ¢1-6f Petset Nes £, 1A8£34:
6,054l 5,090 z?a&‘} F!Hslbﬁ & ol anﬁh@i'ﬂ:%%rd;d%sftLPQf %fe%ﬂ%s 5,366,860;

anlsotrdg an rmlet%/ \NhICh% %
5,847, t6Zh e -936- 0§7poﬁ3ﬂ5m€ﬂ%ot¢ 1305 ptusti &S o letigEpet yirhodamine,

beﬂ%ﬁ%ﬁ%&iﬁe@(gr@' Pat&iH Q. a6 140, 5dOM]9T e?@h (el and dansyl derivatives.
uor escence” is on. of . |i
Fgeetiget Rarer e Y as WO B R A B R o

' pamb iof Boficth lagd @Iﬁcéplt!ﬁs guSp Pateot Nos/ 6,86BIT@7] 5,801, 9962 bI9H§2®nand

ferr
cy.ag:g%sr ?}gfﬁmsg% OI gﬁﬁf%é@}i Qébg%lrl B'ag dﬁﬁ &ﬁ efﬂjgge%CEMQgt;ef Cti:apable of
gemechtihien detectablel aisnaleni Sxpoples | p@hﬂuor%emmy%t F16',H99 &
filerelicEiher enesamr th% éHrQﬁ@ﬂJoYes@éma sxfatmww th 2447

feﬁ?;ﬁ]%gfﬁ@%?fcgu PG DT - er i Beisenny 5ed' USS BERAE o

5 pfd.ea4. zation of the emssion |i ght as herei nabove

def B IR Sib i borpblifed 4" o BALYBHGE B bd8ion. ~For

used erc

. eEple, ma@tmmmmubelﬁbaﬂMQatséqac@mgdat@mg)smon in"the bases, or at

elfh FFL@ f]fké %ng%ogﬁéry?’ﬁfaﬁeieég %f'ly RiéfHoB Unbele inMRGFE sEch as by

nuci eot |

uamuq;gtguﬁgr &di@g\thhn;qu%pﬁ;mgtpo&ﬁcp@Q I%Ese%l@ker compounds.

.Aﬁé?ﬂ&iﬂél? %r@éﬁeieﬁ%uer%m gy i be Usddaiuiingl emithesistand eliyseqiiently

2004/ 8 '
bR E A3 oot R T AR s, .
mtzyan Ecksteih) E.eEd ML Bess,obyordsbl; YihaysknR.e(1029) deirpipdron Lett.

(2'?'& 1%%§ear g a\iﬂ%%&s %?ﬁé&gﬁtﬁi ?}Pﬁ’ll& L] B U pRaRédar ﬁhb ﬂuorophore

ases ied I nternucleotid

- may mag@gpom@ interthe selealion Presess ihBRtTE dhat g SWOF?'W"%dOES not

pé@]r@%ﬁ"tdﬁl tcarmé 'aﬁhl?iﬂl 13 tlﬁ‘f?tﬁédaﬁhei noadtiiton, :ﬁlenﬁ’f cath)ﬂ:di finbrophore
atonms that coval e a hes gne .nmi ¢ S
Pesitionn Jhgteare ;@rtgo %:quw N9 cenaalré ey pié I&%rtﬁggrb g-of the

- afdita @i i sosigrefidadt &apr;mntﬂuorésdenm@’nsqh'aw conpri se a

r e”DXaBID&’ rﬁ‘herﬁblb?;({%t%hoééﬂ be'%tta@ecuﬁcé bb’[?ntﬂ:fe@ﬁ’ciéearidspr@\nde a

mat eri a ound to a e and may
detectable gignplosrob@sediucpgh@gposure to an  activator, such

as | *Fﬂfh‘i’escé&eﬂ?tﬁeeérﬁ]%sn&pbﬁ I@hﬁﬁ*@ﬁ(y :§amp1@f)eﬁ®, tvmxcang/ longer in

warelRnSH D o Bls/ AR eBpE0s . olie SELaN Rt B saprole or
_ d?@)ﬂs@ﬂlmﬁéﬂaﬂ@d @l 86 "ensitatibn” ligs] ik absmbedderthasdropie on@b{ggnd then

| asti support enconpasses ternms such as
t@@ em%$'g'asq€gh{jphase and "support”. A solid

supptArisoiragy" rethe siffspancel indhe proganyl of BsiprbwiEh diaages ig direction.
1P eyc%Hé&?@fe'ﬂu&@édéﬁE@%lfdﬁ%p P RESHRYA @ff6rence in the polarization of

pol yf | uor oet hyl ene, pol yleneoxy and
the emission light, as hereinabove d f ne

' As used herein, the terms "nolynuclectide” and "oligonucleotide” are used
interchangeably and mean single-stranded, double-stranded and triple-stranded polymers
of nucleotide monomers, including 2-deoxyribonucleotides (DNA) and ribonucleotides

(RNA). A polynucleotide may be composed entirely of deoxyribonucleotides, entirely of
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thereof. A solid support may al so be inorganic, such
as glass, silica, controlled-pore-glass (CPG, or
reverse-phase silica. The configuration of a solid

‘ﬁﬁy be in the formof beads, spheresPCT/US2003/023431

particles, granules, a gel, a fi ber or a surface.
rnb§chfe€9d‘é% '@%h%n‘@'rﬁﬁi@fas @:uﬂ@st arFolyalitigotidesanay, beocomprised of

non- pl anar . orts
It STOHRIA B TuiceabEPe g SR e TR HeL Bpp, sugars J-DNA
an@mﬂm@a itdralidiantide Inkagdsi d support may be configured in

t he f er frgffe ! \Q{eéhlam e 1&2%{ é’ﬁ\ofércule%ta FsifPA EValRAT bond or a

& Brl°oca l'ural i L9 SOI%W
chs:u pxpfoatpmsnﬂ;yt bevalsoit atianhes onpnmglﬁtya?rr leculg, tojgnothgy, e.9. a

TuoBbAS0 R A piaiBAd n dpRiree © Luolt ?@%@ﬁpma; il il
be &ilike Mgy SPPBER rﬁt"aw?'i’{% PEQIBEE Srup- of ﬁfﬁwfsg’g@‘ 's 2
mabhaRGARH id ouRd 04 mBleBuMp PR tnaf batemwedwwmemcw apedyre to an

subst The aptaners may all be identi cal, as
°F'Y??‘frh Cﬁ 353@1‘ an array that is designed to detect

Si ng1he temwsyttcbsupmrt"trﬁers t@pmmn&jﬁ gh@@ym@tgnqi F‘P‘?rb‘i’"@?ﬂ an gptamer
mac’ygg ?t%?.hédqomrrﬁﬁﬁiffé\ﬁ I3 Péxa 1ed§§blﬂ%ﬁp6@mﬁ¢&&@ﬁrlsagﬁéﬂ tmetal,

a varltety o erent ecul es, in

tigamgegnamw@ GafgPr ﬁlﬁ?ﬂcc &ﬁyﬂ ,sg%oomcgmp%ia%terms Quch as "resin”,

sol@%%@é"sém %ubﬁ&t&t AGHiR supbdiramay be cq:rhymed af orlgawapdlyners such
that co

e A S L
paberylayide, @fs vaglitzsroerpolymideendegrafts thereof pégsolyzf Slgwpﬁﬁiﬁysalso be
m%g%@? nrﬁtUﬁli‘é S%ng slhgac %ﬁt%ecﬁﬁ&e :§E\9¥V’(biﬁ’(§ Bﬁﬁév@@e phase silica. The

array se any nunb |
ccmﬂgirre’ggwaﬁlagsolhd;gmpp@n@y b@ llgthejorﬁbofé@@gq sﬂﬁes @agﬁ}es granules,

EHIHQ%EV orlggux’fé%ea@ﬁéce%%% lﬂﬁﬂhz&m‘am@e&i!l}/ ptenag or non-planar.

SelSrsPPy MY IO GeaB et A T HR gty Aoeling

cefactatistian. ARolid evppominesy Hehangursd tnythefionthef el %pl@n or
ocat] ons .on bel confi d
oML B R HOT A R OBl s oo

inrepcuieg. t he necessary substrate size. Typically, the

arr a?(\gfg?r &atm,a;,%a.@ayg%aﬁé E'rﬁéﬂe&éﬁnfn@é shatial asiaeementibil aitamers

t at
AP e s Ao AN SEns b RReD AT S0 Py, or may
b& BEadht@ &ﬂ@ thd'ﬁhﬁpoﬁﬂfth:ays asgcibted oifh theganbeithte. nThe AR ay al

be gﬂ@g[lrc}na& S "A P anl ?l%& @ht iS Qf@&gﬁ@j ’B%Y&?Q sﬁgl‘é@nalyte or the

tlve t1ons

alatan‘arsgaabl ba dlﬁﬁt@uqasuchra@n@ airpiyay hpt is ﬁeﬁgﬂpd& Hétpctr?gp{% jdgntify a

' vérgeéf | BB’ Nin é”sfaﬁﬁﬁlecomhéléﬁ@ ap|cormpliset ynefor more
' ressa

30

35

| ocat f hat |

“qedrossle ogRHapa et BoRHBRA OHorR ol CORPOE S L™ DEe b eBamer.

It 88l binBEdimbAt #n hduPesdilsie Rebitunadoraprisesy mbtesthal ene &wasif @ptamer.
\%g%g h I v egﬁtg Q%rggﬁsngyetsé?qc&t LW Uatid Gre® Rnb@AE ®r may be

he arfay conprises a
dEMHbeedof particles, 10 such as beads, in solution.

Eac hAR ac\rnla&( cL c&‘ﬂﬁ%‘é'a?t??\uﬁlbérp&%dﬁie%séd@%cﬁfoni Yep@s! ofabout 100
(Iml?v number) 100 to about 1000 {medium number) or a thousand or more {(high number).
In addition, the density of the addressable locations on the array may be varied. For
example, the density of the addressable locations on a substrate may be increased to
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In this case the identity of the aptanmer may bé February 2007
determ ned by the characteristics of the particle.
For exanple, the particle nay have an identifying

ristic, such as shape, pattern chr onmophor e
g‘l}?@?ﬁ%‘ %ﬁhore "Target" and "anal yte" both ytgy&zoqsg)zgsl

specific nol ecule or conpound, the 15 presence,
rechise tsenagessanbivhsiradd sivhi Tivically, the dyey demetis edeomaidicallyaegular

sh&p &%ﬁ@l %a?ffaélﬂ?ét@ rfapteké\'gple Wb BeBn aiﬁgnamzér s’ta-Ehﬁg reagent and

ana ﬁy l'ecul €, 1ncludin
Onadetﬁ‘iﬂoy p@}g[srtq@ge pFB‘? 8iraY mﬁY 8? é’PWg&‘@ﬁﬁP @row and

c@luh*@%ﬂﬁéteﬂﬂhd ﬁb@uta%mn?%m&w&@hyaﬁﬁ&rg , Alternatively, tlrnla locations
sacchar,i.de met ab I1te nutri rug, or s .

B 5 B St oo, S a7 S BPteateih i e Hipasgiment an
asrgp tchmprisss 4 plueliy of ebdessablet Ioeai:oxmadar;ﬂgm‘ed sodhat each location is

s@%a\iﬁﬁ@&r&%@bl@% thﬁthé ﬂpruPﬁQr@Iiﬂr\ﬁ ving, or once living,

Ism 1nclud ted to prokaryote,

eukaﬂ'yétt‘éo"d"'ffﬂ"%imai aeia toal addggsephle ogation isdeiernyinaddby lnpatien on

thes 8Gk=8! Qlidwevel &1 end &nb&ﬁmémcmé |a}9fb§1 GorfisHses BRiRRHenlof Qfartlcles
t he_i nvent aII the sybstr

._SP&eﬁgé%ﬁ'a Ssmg“if?mmt Faghp %P"i‘ﬁ*%%ja SPE g 1yPe, gr JyRgs o z?aptatmer

Iis thid asse. thé dentite ot theaghtamertmadyhise geteddioeel f the loharacteristics of the
tr l,at e

PRHAE B, BRI ARBE B, Bt oo,

paﬁemmhr@mnhomneﬁé@mh@re rai sed or sunken regi ons. The

apt ampdigett DAk 'faﬁélﬁb't tBSth"J‘Fe{féW th%y s&&lﬂ@t h@@&%j di“ é&ﬁﬂdu}id the

to the substrate, hed a
PLSRSPER EDRISE OF ATt el whicids ARt e tats Repgle of ineracting

witht &¢ hptrien orhecmtyaa Aeg By any hﬁ)le&mbstri:laﬁlﬁg, Whhout limitation, a
or Carr

oERERE Yooy oS, SOhiE RuitiakORe WL R Reoppsrate

pplyesceharisle, atsigivile, ontrieoualmg toy snfal!ome!emle m)'F@ anmalytgt gy be
niafrdl %Hﬁ'hﬁ‘% Q@s}/ﬁ%sﬁ’@ RS Soddiind 'éf? r:aﬁaﬁﬁsr@ﬁ polypeptide derived

ani SOt 1o indi ng of an anal yt
froma ﬂ’ﬁ%@ﬁpm}e ’I'VéﬂSePféam%mt BeEding Pyt st @?‘s’m@mkamﬁe' eukaryote,

" piimE, s;nﬁmgpmhdarmgses from fI uorescence pol ari zati on,

whi h di

RO AN T TR P
thea bwen*lment Typéadlys memmbsifata i am supperilangdimsua itigid 2¢g0Femi-rigid
%&0%%%%?{( ﬂné%%F}Qcy %%ﬁé%&béﬁéteqé ﬁ&tuslﬁ %e?*é%dlments

anal ¥t es are not
o

thpeurtge tﬂ\ﬁ@@bﬁi@*@dﬂ%wnwsarpaysmab@atuy%aﬁgﬂh.a@awﬂ"*é fgohos and

rﬁ'@éﬁ/ or ﬁinﬁérﬁfe@lﬂ:hs f TR BRameRahhtcemt trie}érﬂénié?&)el aohad ﬁﬁectly to
e.ana

t he .nature of .t
W58, sl i T T SHRENSH TP 3 S9I8 SURam it P AP i, uch es
atibthedtto oactmpinetilbg, thesdtetistet o their specific
circunstances. 5 The presence or absence of one or
nor e anal tes is determ ned in a sanple. The sanple
8 2 erfpanying iQuh thedexentien desired to be anal yzed

f or trhs pFHs@ﬁtqﬁVéﬁthlfpré\fdes&ﬁ‘élhdﬂs%ﬁ!&i’eﬂnﬁur@cthe bicdbiRdabdnce or

exanpl e, . Wit hout }rrbtatlon in a nmedical
t{ty one or more analytes in a sample based on ‘changes in fiUorescence

anisotropy upon binding of an analyte to a fluorescently labeled aptamer. Fluorescence

anisotropy arises from fluorescence polarization, which reveals the average angular
displacement of the fluorophore, which occurs beiween absorption and subsequent
emission of a photon,
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it may be desirable to analyze a sanple of bodi'lfpbruary 2007

fluid,, such as blood, froma patient for the
presence of a pol ypeptide associated with a di sease or
Wl Wevgend such as an infectious .10 agent, min05R0056023381
i ndustrial setting it nmay be desirable to analyze a

msm.a%.&&g%w Uierh%hly@s%?@ﬂ&?ig@% A ah way % %ﬁus%egﬁ.emeds

taners at are sp or t he anal ytes

disclpsef respia. 9fe Brasdly craicbicoln. TR H@? Saihepegiiiy of the
andiyi&s wil aary biegehdpigadn e $hairé dﬁﬂ%blaﬁialﬁib anl epefdk inthe art in a

partie i o i, pBfEe S Mo, spp B 5 e e, S BRAE™
aptEhemreseld adabbericn ofnnesel reaeianalylys issleteginined imasaraple. The
saji‘f b\ée‘;{n 'cb% Qél I;Oeﬁ(nﬁlslsadesibé@t b gna nyZﬁ% for the presence of an

[ ao ut exas. edu
ang ig et hﬁ}ﬂ@témry &in Far seresde, antbeut h@ﬂatw@owr?emeq"%' petling

it m%y &b dasirdbleQb arapEy @garapi(e@@ b@a@@@u $iRA)asMlodd, Fremd patient for
C|ence

Cal i an tamer t
the PSSR P PRI FEOHHRE ot otoht ot et A e one
agedie swbilé incnd ipdustriabseiting, it by badekimblede analfaeemlwb#e atgam for the
ll;é;ﬁqﬂ 4Vethods for 20 identifying
F%rrers {b'%a{ﬂg?%@{)&w th specific conpounds are
vve Hptamﬁm\xhat Frespestiofpr the anabrte&@f integest afeaitlentiied p fbe pptamer

mayf Qé Oﬁe RAdtiHas Wedh proWaRS, RiAHRE dsd&%ﬂﬂé'cﬁ%mﬂnd h\@ analyte of

tematic  Evol ution of Ligands onent i
‘“‘e"Eﬁtr iNasHeh qrigopgexaperkn W&%‘%@“ &8%%@%@@ base of aptamers
witheX@biwh € seledlivith Ss MadistainedNost  thed UniveBsfity armd 5280, £ 1 Austin
(htto: lllg?_tgnql %er .%S@L%J?h §BJB°[ lgﬁér%bear oPé’rF?eremOfgtar andor, xgg fe EihV%n%’J
sequences ar ec e al Ns a
comgnesdialiyd sgéh aar gt Sdmelogio g{Qalmrade, tURA) ghzﬁueag ghgiences, Inc.

(Cal?:‘f)]rﬂf%' U@AW f B (epBariled i lis &uﬂcsfi&nlﬁé%ﬂalﬁadaf%ﬁf@ebtf haChot been

selection I's re eate several tinmes using t

desqibed prrvisupidt carebe {deatiiaddm anyempthed, ke inr e - dY‘ethods for
Jdenﬁf?ingfépta@dbrﬁ fal ﬂ@fﬁdt {ith p&dinY conipoditIfe wall kRowat) Pariexamiple,

 an gt BR i sgets b ecrne U8B e PRdsnuy T g et

Evoitiiven pf digandse b;afEpraeraiataIEﬁhdxmém qSEHEEME rsocesy, d&@iibed, for

exarﬁélg diﬁ P8 derf ”?&'F‘?Q%é%\%"@ 517‘8?/{3'1 n dé SENEYS prg:%¥ a pool

chem c 'sSynithesi z¢€ Stan procedures.
of ranldemapd &y o mcye standediilA seqianbesaa®l &ﬂﬂ%ﬁﬂw@ﬂ%ﬁt a desired

targdl! frhs %ecﬂ)éﬁée@%at@ﬁo@ﬁétﬁérlﬁ (] the taTélﬁ)&ré@Mlafé@ ahaampm:bd

od known in the art. For exang

v dhq prayious
muna@slsaé&ubﬁfmbiﬁfmeﬁwa tagetss. . Alternatively, the

amer echm I, | df ed after t
D DRGRAPR GPIEEISE e poer J0aBEc o, 6 raot, EPied: e B e
prodtdet Ibﬂtmi in ﬂteﬁadsqy tondétgaictte pfé&eﬁd&&ﬁ' lther arestgiad iThe pptamehemay

 be plggq B0y Mot QERTRR 8 Wi ot TB b Bra B M SRR strod
| by stanard idcediBe STMWWQ Be Eddled withte fiuarerhops, @dht?rgiumg
or af@re%g?tﬁ&rss t Kgﬂéﬁ’ ¥d %PF d or '?netﬂ%rkn%h lin §HRS&H. eF&rhﬁcample,

est nce anlsotropy u

the W% @3§bi’€h !ﬁbﬁ'gd brﬁmram@f amedifigd Mecipqtide E% syntgsis..
AlterAathRly] fle SPIRRRF alVhe RhEMRUIANSIIRQIUABE syithetis. IFollowing labeling,

.the aptamers are contacted with the sample to be analyzed. In another embodiment, the
-label can be incorporated during the SELEX™ process. This may help 1o place the label
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the sanple to be anal yzed. The aptamers can be | February 2007
synthesi zed directly on the solid 5 support, or,
alternatively, the aptaners may be bound to the solid
%&8?0” foll owi ng synthesis. See, for exanple

WA/t al ., Nuc. Acids Res.. 20(7):1679RGHES003/023481
(1992); Sout hern et al., Genomcs, 13:1008-10017
WitbDioB3 ;bindig 218 Fei6the anBl, @MBD;in tno 98y AGPG0the \giedtesichange in

A 94: 2805- 2810 (1997):
fe'l’rﬁs%( gga“'%gh"g?ﬁt 6@”3"’;@7"31 05, 5,405, 783, 5, 445, 934
and Bhe entamess arefyaicallyPEFREREONARSP!IS BUPPOTNBIRR they Gre Ftacted with
1O lshfpis UB Y En@ﬁeénWH@bﬁt@ﬂeﬂén@M\be‘ Byritheized tdireEfyr on the solid

e e TS DR T HE SR PTGy PP dpiovng
shthesig\n Sbey tforcadarmPlee Soathery, et 0(IUE) ABIdS ReS4 26(7(:16798)3B4 (1992);

t‘%oufh%ﬂle St”t%ﬁ’d' EExlﬁkgml r,9'1%51 oasﬁ’&bsltrr g{g‘?)z éﬁ%?éfbd&ﬁedvv@dszso

Cl doxy
WDa@ﬁ@weMaclyan el Rrgc. l‘&ajt acm §CI M&dﬂ 94289513310 (1997); and U.S.

Faétéraqmeatrax@%o@ns ad)é%aa@ 918,081 M Msﬂm 3Th@%9tam@l‘semay be
‘subsequent |y 15 coval ent | ﬁ bound :

hoypd, {9 gleesohg,ﬁugg& BY 2% sknﬁ‘@@ iy éher @%ﬁéﬁ qﬁmp!e 3-amine-
HeERdNPtantidl man be appird t6 dtivaee sgm:ep of the\soliesippod KRatyrailo et

I Pétgfﬂygﬁal[@'t o ?r};a/ Cqulébg gé:g%%t(i]ﬁ% )f“ﬁ)? ﬁg%rgﬁr%ﬁg%{tg glass substrate

is cdchtatam with r(glmdmtyelopyip duirnétoady asilaner{ GORPRNt Fluaisseantly dabeled
ntbr@n&ﬁﬁeﬂ %P'a%&{%e% of é??all@lanﬁﬁﬁjgrﬁﬁﬁ 1Ry @deﬂoo ate’ RBEQFently

Ica her emnbodi nment

appaleyr '@9”813 docihe aﬂé@ﬁédsqbétr%te S ovnraa%?f’p BRRMeH a%wl by ggmoved by

\ﬁé?;'h]fch@ Uérﬁﬁ;nrédcf&ﬁeéurfﬁb'& @%uﬂaﬁﬁgﬁ@ b& biptiadi de @bln@ I@rdlbbﬁment unreacted

ace of suhstrate, The |i r ecul es.ar

¥ GOt Baotaty iihaab 0 st R g dn gnotrer

fidnticulat bebadinante agtamansevithotaraiminglinkércatsheb §'t erak @re \boand teetreated

4:4:3?8&(:!@?' ecules. In a particular enbodi nent, arrays
taners are formed on a substrate 25 conpri si

i nken anghercemeasimend g APtEmersqrs tRched e %FO'{dh%’pP?"ﬁ%@r linker

MBkL&FdS. eSnied WldcuiRs &re Hﬂ!iadl @ﬁdﬂ)e Silirf2idp ofithins@bstrate. The linker
I_grotectlv on of such.arra

dlecas g t J out%ggggr\‘xﬁp éhe %}:ﬁarmzr%un L CRIS tioHB gutYh thiatS the aptamers
dre HMdA3 the ubBdibtSGb treninks, iddieulé83, t he di scl osures of

whi chy 4 rpgrtll:LE]&O H@)Bﬁﬁ%ﬁ hen ngé 3¢ k}:}éta'iﬁefrg ra‘?élcfgrme-ahSn a substrate

pr ot ectd ¥
dompeising iaker gicz!ﬁﬂylesyvf@rqubmer@st@lt@d$ |0ﬁﬂ@r“"#9‘l @BGFMJG% gomprise a

ﬁh&loﬁélw WitNE ipkdtive gl%HﬁhTﬁé fo?ﬁaﬂldng&ftsuciﬁ afthyad is @scribed, for
electric fields electrlcc

BTl 3. AT IPS Gt A TR L P40 g feicgipapr which
are r‘n’tfo%fpofﬂiéc&ﬁétbﬁﬁ:y refeckaice.ndte pmtédtimgmﬁptmw sulesoved to expose

té? ngc??%a? oyfgtbib?xgoggﬁ h%xlﬁiéwlj SQIS&III ne epﬁrBHSeﬁ'Céo'n?ﬁﬁorﬁ such as
lobb stadiation, rﬁ%ﬂtl’l@efﬁkﬂﬂ Lﬁhqut émfentShQI'SOfé@t |39t&’ﬁ?% tByedirecting the

édtl%‘t@lr to 'EQHl@t‘B&I lﬁnﬁer‘ otk diftls, AB&Red fortiBRbithé SliRtrafe)tBR befactivated.
pt aner be contacted wth th

FdrREmDi Lt B9tochs BRUBdS "URRVRRET PY Soif aniHRd segion of e
ﬁ]b@trﬁé)’may’lbsamirﬁldatbd nkes dmﬁﬁgultm ligkee roblookexdin that area. A

%agbqufaé W%roté})ﬁ%gr §3 EH:? 8@1@% Fe%ﬁ?ﬁ@i&\%@ &nker molecules.

Ediessiaptymads then removed and any unreacted linker molecules are blocked. In this
way, an addressable location comprising a particular type of aptamer is produced. A
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WO 2004/ 013628 PCT/ US2003/ 023481 different di Scryery 2007
area of |inker nolecules on the substrate may then be
activated. A second type of aptamer may then be bound

to the second discrete area. By repeating this

BYORBYYSHR array conprising a nunber of addr BEKE}E/023481
| ocations conprising known aptamer types nay be
dfmrémdilsﬁmté bBreasofdikeraneleculss anthal dubstredd mw therb beliagtvated. A

set%r{;iet ta§1 Fh’ntag‘ﬁ'\%h E}g bggliﬂWesseEa%t Eeﬁr reé:gatlng this

previ US y S n lze aners can
pedaess tany anay t:breprmgu eamtmbearcé@ydmssq% l@@%/msr eReprisimg known

a%@n‘?égﬁfgés FRY bk ?orpu@é! BAl teQuBstR@d. 1A aﬁ Hl@@ﬁétﬁe ehbdimant, rather than

susp ed In solution. For exa , the aptaners n&x
s FRIEmerS e dava e p&?@t@uwggwﬁdr ?Pté'ﬂgrﬁé?ﬁa &g syphesized
c#ldft}‘y%théébtﬁﬂ@dQl‘&@dftﬁ@@lﬁbstrbl@ beads are suspended in

we

h 1
Fach T APSme oares Pinda 3o wPrdbidt BGRihEt BisBhbon. For
esample} jheeamémerapmayrbe .bolind tdbsadsaipat anel subpbquenthnpuspended in
bURYr, blﬁ oﬂgﬁn%@ﬁjneﬁ{ m@lﬁeaﬁsgfgrlé?n%pén%d H\ﬁell@rﬁfcﬁ RG6n tHefwdls of a

sin | e ana n anot odl nent ac

reigretgy ﬁbteoeifégh el tmayoeRhtains beads thak ?@Pewm"%éheofame type of
a@@lﬁf ; Eln ttthQNa%llr hﬂﬁ?pl@%ﬁmﬁ@& ﬂ{é& e %Fﬁf(ze@ sitAliaRédusRfor the presence
eren no er . e
QG S AP e heanber SRy Ao vat Fatgny Pogs b Biprise o
diffireraype, of lﬁtmhdrowaﬁgmff@rdetdttmrde‘taevanenad)ﬂ differarft anbigtes. In yet
f

p?’@ég %ﬁigodg ent acﬁ)w W?(Snet‘ ?g be%{% rétgerlg@s}ﬁﬁ% vaﬂg‘tﬁ‘prarﬁe?rent a-Epa‘?ners

atlewiog far H@cﬂaﬁgrmtr@@m qbfftm prgsence eheneds more eftgevariety of analytes.

fl uorgs %?é%@ﬁcea&w a%ogﬁagrfévofqﬁtelteeﬁnf | dHRHRPE YeRnAinb @6 RInEGNg 2
the aptanmer upon bindin

aly
chiphaBrihe Auarghenee PIIBRTR cbhecharpage raﬁa‘ﬁsﬁﬁd o dfpsaptamer upon
bR T ehadnahid e thé aptyiher, | Basabasusrescenas atadopy Indide absence of

1 % é‘gé%ﬁtﬁﬁ? E’u g%&lg adsy %ﬁsgrlibee al% %uﬂs@g&e%ﬂ%atﬁé %E‘r E\%r Y¥' EJﬂltacted

véithathet sarapiel 1| tusoraeﬁmdcbr timpea@emc@pyf the gppiyte and fluorescence
Jgggﬁbgﬁga i h s%lﬁ'é@n*?ﬁe &Esérﬁ@ ofifadlanbifte iSinkiBstb® B SskeRMtion of

ervatl a ch ang I N | uor escence ani sotro
g¢hasep it i'wavenqerﬁévsagg@« i ’f*l@"ﬁ“\’ﬁd% @&%@?@@%ﬂﬂ%ﬁwg;ﬁmmmw
@A helRtdigirRt fioResh Eb@m}aﬁébaaﬁﬂts@lmbhmahﬁds al in qblamnasead is not
LS, run a an I S not Su sequent Yy
S&’Eﬁ?"é@i‘t@f& tap%dgvgh,s 8' ®25 Fluorescent intensities are
det eHnorwderitomtem@tlee@raedetgmemfom@l@tedt isitionsc ot the witation and
&%anoneﬁﬂlér%&” '[Fﬁglﬂgr)l‘oﬁﬁfl‘? FOI}B% %He%é?ﬁé}% @xcﬁ@cy BelntRinktit with

taner I's exci um nation wth pO arl,ze ed
9 aghed hgdq#yA@xemﬂamwuscgmne‘@n Inibauartimet prelsedy Fiop§xaseple, light

fkb’izle@ xeﬁ@fj a&)qa |rﬁay ﬂ;ed Edﬂértz?a raﬁanmuwan tmraesir@dmreaayn haother
ol arl and se on S
Ssbmeriin e AT SRt hiFerh T 0B E e bie R bl Blotaton

pliariemat i ng the need for an excitation 30 polarizer.

Fl uorgs ?gg&%ﬁﬁ?&%bﬁ%ﬁ%ﬁﬁ%@%&%&@ g’%ﬁf l'rmhoa'RMo ih RCart, such as

known 1 n e art hanne

with siegle emnapidielastien anddp eitheg ﬁghtaaﬁglieé Vddy T or k fqrmg}, of front face

driREasH co[l@étlof'lrg@Bﬁ'letfna@%g @ﬂﬂétﬁééc@rﬁbe@bbtﬁﬁﬁdt@'nfog Gﬁﬂiﬁilé ¥ Flurolog-
scence spectr er

4 S YR R LGB 5 BT TER g for vt

laakawica biPeinfiplosnoSPRXresbehce [ S8dtrosBearwy,” . o‘H‘Ie‘bﬁénﬁleaum Press, New

York, New York (1986) and Potyrailo et al. Anal. Chem. 70:3419-3425 (1998).
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35 Lakowi cz, "Principles of Fluorescence 1 February 2007
Spectroscopy, " p. 111-153, Plenum Press, New York,

New York (1986) and Potyrailo et al. Anal. Chem

70: 3419- 3425 (1998). -9 1 February 2007 WD

YOOMIHBD8 PCT/ US2003/ 023481 A typi cal appakGH/UR0¢3ER3481
nmeasuring the change in fluorescence anisotropy wl|

t h usA tpioapappzeatanfoe xebtdaing the sienge & fluaresesrektaatsdioopy will thus

| com &sgra?t %%ﬁ?ﬂ%ﬁss%&%§h§[ e&ﬁ?ﬁloﬁ%e%%ﬁﬁa%?g ﬁ? Q{eswéd' \?%}l}elength of

arl ter alrl zes
h@‘)t,catmtanalng Jijer that pplaU:eSttbe tliplt frem dhe &t@l’@hﬂﬂ Seiiee prior to the
e%i’c@ﬁcﬁicﬁdhpgoﬂt&fﬁn?meagﬁéﬁlérks) a0a ?erJSQ&SfoEl%fngftﬂé léiélt@ﬂort itthi on

excltatlon | ap tanerg I ntere f %
t'l?sapiﬁm%rﬁﬁ)élﬂ&?t@%"aw@ poehen gHdrersa 'eéa‘i?&?*? sbe& sy r%!ﬁe n one
eﬁﬂbdlﬂ]bme@t lasedt |13 ased. ils this ethbodimehthihe pelrabigsti areinfend hay not be

d t b ired due to th
S P R B IRN e Sopar atus wi il also
typi T lapparetuprwil eaigo wmpllsecm)hMea sapie olhamigareone or more
eﬁ@sﬁvﬁ'p%%n?&% b Ip%%ﬁfe b2 Qﬂh@ﬁ é%g 2 egm%%igh tRek *o' ﬂd% th@ﬁeswed

em SSsi on ass wav e q
vigygignadiy of erg#ﬁd deref aaldopefi%tetft@rrfor 6ollepting) andrquagtitatitg the amount of

effiRBtiphat i ng the amount of emitted |ight,
Fl uo

escence anj sotro s fromfluore cen eh the
ol SESBREkERe ko tary ARkettar farebats aiRERGT Mfen reveals
addragd aag&:rmrﬁsptmfcemhﬁ df [theofiapdpbioes, wiich clocws berhmebebswpiwn and
@Ps%@ﬂe‘?‘uttieﬁﬂsﬁﬂ%f (%sequent em ssi on of photon. 15

Fescence ant (FA) is calculated from
neaskbibelessanse oﬁm@trpmsmﬁ%) isi pelewiated yfrom mepsurements  plyemission
if@nsf®), 1 (dsw + 2@ "h) (1) Wiere Gis the instrunental
correction factor, G=lhy/lnn ang the subscripts v and

h 20 reffeh™ t('@’tq{e)’%?'lzﬁbdl andPnori zontal orientation

e as HEReR i bl T eRRP e o el c2ha RS Sikbootsyy and h
refér to dtimovertichl arak hosizardatpderdation of the paladzar, RHEctivRie change

in ppl gtd él%hbcﬁlﬂel"f’tn Hn%%t{)&ﬂ%’yté’faret féﬁerﬂvﬂﬂ OR8N |t1ﬁigeéo%§itant of

“apt aner e anal yte of

appitdrscta temperpareefabpii2tdd in order to deternine the

k' neTh&&an@é 1&50!3?&@1'!&1&@115@&6@' cﬂ %d ﬂllofd’pﬁor%péw&lfapta'ﬁﬁw with time
nsj tiv

o BBRIPET 18 Bl AR ™k 8RR ol 1 getgmie the kintics

of madyteebinding teeths aptghmer. For exanpl e, for aptaners that
bi ndTltuQ s%lt@@?hﬁ%ﬁ ﬁll\%tﬁ{;ﬂ all&;\mg t?o%& ldgnfl%aTICQP&ﬁﬁﬁ J%dﬂﬁ%f an.

to 1t I'sS achi evab Arrays
ap@lvtay% lraiereatpﬂ aneaneplern Olb@Ca[]‘@@d far eiptagrant fey Pinddo an analyts with

hRhGSHRRE ActictiSNEVRT to MRS G0 PR ¥hBe id dehRvaAPl €. I n one
aspect of the invention, the arrays conprise aptaners

that are |
Baad Arrays

Arrays of aptamers may be used to identify the presence of one or more analytes
in a sample. In one aspect of the invention, the arrays comprise aptamers that are
immeobilized onto the surface of a substrate. In one émbodiment, labeled aptamers that
are specific for the analytes of interest are bound to micrdspheres or beads. The beads
may then be used to form an array useful for the detection of one or more analytes. See
Watton et al. Analytic. Chem. 74:2240-2247 (2002); Zhou et al. Trends in Biotech. 19:534-
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i mmobi lized onto the surface of a substrate. IﬂFoeﬁ’éuaryzow

enbodi nent, | abel ed aptaners that are specific for

the anal ytes of interest are bound to m crospheres or

beads. The beads 35 nay then be used to forman array

WOSPMWO1I3F t he detection of one or nore anal BATAES2003023481

Walton et al. Analytic. Chem 74:2240-2247 (2002);

S0 @2008%; V0224883 SV Oou/58008;04000/8 98033hd B0 PateniRbY. Wa4p 422

ngé %&2004/ 013628 PCT/ US2003/ 023481 S39 (2001);
799859, W00/ 50903; W00/ 61803 and U.S. Patent

Nos. Tl S#témé2atacherti b@ad@?ﬁhy&féereeTh@omnmaneph}atcalafcd’temed to or

%’s%@gﬁad §ul§s‘ir§§a '\WIP%? b in% LﬂBn Qﬁé(m&@édte}{céaéﬁl&%&gmay be

assocrate a subs
meeswied ira flavheytemeler. o the headsaare @5@%690 Higysugiace o a solid support

oM@zt dthk n@ayfﬂeoéﬁ‘ta‘éb{é&é'{%ﬁkulall §|tets hé fQeP&s addyewith one or more
ttached tQ the surface of a solid support or

addiBeR lgt%‘a'?'ﬁey may be attached at particular sites to
f O r mw&roam:eaas of theadd @rosmalitdissreta gditielss.aWds liedstai® generally

ar : g‘epca rg%@rp?t@r t’tl’ﬁ-}tresggbe d’n%{} beenlgrnng ql]) ﬁﬁé S%@odim?]nt the irr?guiar
sge@nsha;ge idehiifies & hegrbanaymiyisingra @gtﬁlb@iﬁr type qﬁr&egmer Typically

%%‘v%rﬂla%&@r fr&ih %Q%tqrum itpaliiug %0 ?Fﬂ Sﬂ%‘i’ﬁatﬂlg? mey i %ave a

as Cco rsing artlcu ar apta
dipnstes é]onyatwaa% AP cPbRU e PESVN T a'%{ﬁﬂo f"b*ﬂﬂbeut 100 pm.
Tﬁ@cvébdsl%agnbe :ﬁbhﬁﬁé’éat dafvaﬂyymatbﬁa{ taphitiawe @ptarddran®yt be bound |

f f b
e, AR T, B s, i B St PUBEO fh ny

mat ethehurhberwfi aptarsers apteasingle bead isendbdioniteld in amowadi mypically,
hmv% PWch bgécf 1il CBHmeél é?%tabtcafggirﬁ)s %pta Fsa”[]iébh &4 Ry comprise

ul | 0Se, on 0] er of apt aners
agingle tepenefi a@tmd Aieraiyely] howeverdeagh tzfﬁg;' MAY\FOMP{§5 TBeP|than one
%@V&‘éﬁfame? aeﬂi‘usblﬂégﬂ bé\ﬂulséfulcfbﬁﬁkérﬁ;ﬂe at tHeSsteéenab @tIbt 1684 one of a

nglg%%( compg}uf |ﬁ gq E@ g%rm: @eﬁmpz%caﬁggég&oﬁﬁ%;essary to know
whizhpaitkelanoorapdindris preeentt yip enctheragybtaminent, Tétich bead/ mag contain
ékfe‘?egl l&iffer%)o rt}gp%%'gfame'rg géafccmﬁﬁﬁgcﬁdﬁgreﬂ{ fiuo‘?@pﬂ)reo N such a

oun m ned

mgangsl eachdisgdimayibs qamblw@e?ﬁm@wwm ABAVIED whi c h

. partvwh%n@m@y%@ éyﬁth@&&%lﬁﬂ‘écﬂ o anobdre, enmegbewiide and

SR B 16 A1 P9oCs HNer PSHES FaioTBRE e SeFoce o

tisu Bdé\ada marelyen mo,dlﬁeddh dilew dheratadhenenit ph lihe apfandet et iasgwith a
geumlgélﬁl rSac‘:iliUg ﬁotu%ﬁlke g%ol%?taﬁ%#'lﬁe W@bﬁo&ﬁ&ﬁ Br?sséré %Il known in

ﬂwwteah@ ﬁpiayneeﬁ bouriddd thegbaade wwmﬂumsessgﬂlyu lphelad before or after

aﬂgéhﬁ{éﬁk%&hegggdsexanpl e, the surface of 25 the bead
be nodified to allow the attachne

apt a}f@? apla(fereaplan heqds Mak beius tcyd%%é*ﬁ 9*83%}}08 ghong Remore
afaliftes 0 acsangie. aAplatmer-Cotpledrizddd hagtthensehasehenattachddntona solid

shinpst oBelal borSREREBET aRoHaLf colfob F fesdl P Brampie. =
ctvettelos advell of a microtiter plate.

| An array of beads may be used to detect a singlé analyte in a sample. In this
case, all of the beads in the amray will be of the same type and thus wilt typically be
derivatized with the same type of aptamer.
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The apt aner - coupl ed beads may be used to detect' fipauary 2007
presence of one or nore 30 analytes in a sanple.

Apt aner - coupl ed beads may thensel ves be attached to a
solid support. Typically however, the beads are
PleWeBR8sol ution in a vessel, for exanpl e, PEI/US2603/023481
cuvette or a well of a mcrotiter plate. An array of
beadsm my gntbodipeelt, theadiclbsléd &n‘tﬁifillrleecmﬂﬁhasbéi% izbtathers that are

T B et R apbed o BT Ve AP g cuvete

B% delt pi/atmazt@ﬂtewplate theui§den nuper of ampmahmupleclineads must be

3 0
Y e o S A P TP 1o B Behaiay fBgent
S&b{t'amrm @et\fﬁa%el afee sagpisctorhecarplyzed isaddprio e V@ﬁse' Fldoresoence
slni&bﬁb?ﬁis rﬁéa@uﬁh%@@dsmbbcs@oué l tsvfh béford ang Sfer addﬁmm of the sample
€
i

t tit
Kieeiin feStmoes uoraf Hievnd sufrehsStBacethak Pifgane of e

pes=mea bf the agalpeirathe samglet ect abl e signal . At | east

bout ! Lo
e \roh My RRfnBLE AR 8 iRt S8fRlos i Bg3Redthi By bbingle
apalypla nw%roéyeséﬁtﬁénavdcm dssdy o?sylumbern@‘a%\ﬁ%l yessels, such as a
RfHRF bba%aémsn b& s, DRERERR) %eafe%%ls aéima hd3bcigibd WRR each

sanpl e. fluorescence a f ol

oot 1o Bﬁ‘r"“éﬁte rﬂagémﬂma PYCh A8 IBaf iR b WF' tfﬂg’%mﬁ? é’gg% o one

Emﬁbddh@erﬂ,n abqﬁ well rof tahmultiawgyll @icrdliter plbie sinuisésatieossme type of
%&%’ oﬁ&lgdg cis irl) Qoltﬁlgﬁ' ﬁ’;mn%gaﬁn%%rarg tﬂ%npardgéc? {?ﬁﬁe \%I!s %Pe s&mple

pen mishy Fdﬁorqmdmoau ghisalropyds swlasyred i u*ceaczhsfveii befﬂ!i‘?rb@‘i aﬂﬁr addition of

Eygsrhbués A éﬁ%fggehﬁ ﬂu&@&emﬂ érﬁsr B8ty u;;anxsddﬁ.aemsé&eme S ¥icative

e assocl ate her to facilitate ra
MropresRnce of e aagivliew tae ﬁ%ﬂ‘E'P wamplesha W?fﬁtaéﬂedpwteés invich a
@lﬁﬁge RiforistEtk anRafpy wak imeaburad Bid itiéntivied ks congprising tier analyte
@gﬁ conprl ses the sane type of aptaner-coupled
%n solution. The sanpl es are then added to the
wel | sAn oray @mwpi;lag amﬁnegreqoup&ecﬂ beads| roayr @sscleangsed to determine if one

-cﬂg'hd&gtorf QR4 léé oﬁgiﬁé}éﬁ alyﬂa&%ﬁ Eré@@hﬂ in Qesfaﬁ{p?e AR hi@bkBbdiment a

tion O nge i n fluorescence
WAIReS Of BEgrenhlprs aptﬁmsﬁ sl F%Ofﬁ?ﬁi?féh%thﬁ AHMESqf \Rgalytes to

vef idéritified rvﬂﬁ&@ﬁé@re@fentédm twmipwaaort & Heb@s. sarrpl e. Sanpl es

th t
L N Bk o Shl el el S PR S goosger o
identiy hsitypp of ptamenblyeash betd aheashdwatiorio tnareayrsayhat he binding

cg%rélﬁ'd?lgl tc@aﬁ%‘é d%ﬁl?%]lsﬂgd bﬁgsmévib/e Q&ﬁ%eg%%(?@:?ﬁhutaﬂ} placing

eterm ne | var’ et
heggs pibsknpwa ﬂ?‘@@@ﬁtm ithe arr%waltematl\fe% fies beads gnRERA trapdomly
disthhiRéd mfthéihfrégﬁérﬂﬁﬁe ép)éélﬁ@!o@étloﬂ@? RORIIGal bRSdEAh tHe@n@y determmed

et ey et EhE T neroBplaf et Pudurs et b o

eippipten theybeetdh endycendotied/ suah asnyithea Bligrogiere) hesemle, iRstagf In one
%n%(ﬁir rﬁ?ﬁt a H-Jb%beﬁt& Iébﬁ]eﬁ %‘ﬁg&%@l%%(tic}th%t%? ool %éﬁtéﬁxt@ & epa:rtlcular-

tanmer o oca
@tqrag‘ :ga@[upm mathkee Bseddp igtermine the exact location of beads that comprise

that aptamer.

In one embodiment, an array is used to detect the presence of two or more
analytes in a sample. Aptamer-coupled beads are prepared that are specific for each
analyte to be detected. The different types of aptamer-coupled beads are then placed into
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of different analytes can be distinguished. Thi Fer?ﬁuaryzom
be achieved by individually placing beads with knovvn
aptamers in the array. Alternatively, the beads may be
random distributed in the array and the specific
F"Gb%ﬁ'f"i"&gf"z%f i ndi vi dual beads in the array det@r¥Hzpi3{23481
after the array is forned. This may be acconplished by
salioner rseﬂarhreomSela sdahatr tachFogsss80 caxaimploply bdeels bemnlgising

%epsfe thca?%?e sé#@c J&S a maw&u% gh%f@;gglﬂﬁng nh{%rdl'n‘l"e%g ethelégtamer
cghmlgdamaﬁrs@m placedtimhsalutios i theptelisrein moyotite@ platep afhs leedtign of the
vﬁgé EbHRbr lﬁﬁ%@&ﬁﬁyﬂé@lbf BSamerhubRd @@5&" ihat&d. tﬂi‘%aﬁ&ﬁéﬂsample of

cation of beads that co i Se hat  ap tamar
dRRsBiis ey divided %“4’9&9 qagh @EEB wels &eweasen%ép% @géoﬁc@‘ %ﬂ*amer
cbu@?j@ bedtiRl el'he%on@ﬁ@énﬁé @Risbtfop iS ﬁﬁ”ﬁémedf Apiaaiel bolopd eoll after
S e [ e t t . ar | C or, . e n
Btsorihs bl ToR1ecryBtor ahaned Folis Poroi st R erABaat en ve
deteauied b compating pagiibe resitts, i.o. 4 Zhdnded flumespeRBOghisoopy, fo the

n%%%%ﬁ%&@@ﬁhgééﬁédgﬁgﬁé%gﬁa:p%r ol hedfs.| N separ ate

vesse contal ns on

conpi @nether epbesiraent aptamen Feuplgsk beads care d%vgwllv attached to a

sﬂ@ét?dt&ié' fn ARRLIhénsionBl HRK. TAY Bégdg‘hﬂ&y betahﬁch%ﬂﬁrﬁéﬂ%h a way that
| ed bead? are placed i1 n sol uti
I

bﬁ{a &Pqn{)l%‘&"mgp rgt samer type) 8% aptamsr s¥e ??F@I' %etpg%t%\er mn agéressab!e
lamatipys, sThegiifepent ivpes of yeels mdy Epiepaetedciyuppledichiesdder] such as
b&%c%ﬂ:aﬁ H’?&lﬁér&h{l v@erilﬁ %@E% ﬁroﬁ’t%r arx{entﬁ{eﬁ%{wélys tﬂeh&ﬁ’erent types of

bepdsingy be syadieivoepaiptedndhe analyip |sg%piﬂg@g@‘§he tfw@!s in each location is
HotedOb e A6RAGReAN TROtLAPIE Isscd%‘fé&r ﬁﬁh 'tﬁé 8@&@ éinéi bny change in
before and after addition of the l?‘entlt h
pregFatics ARISSEIRILS AP ETPRsl B eopih gdies ‘ﬁ-ﬁ‘i’%‘“%ﬁ‘ Retre The
adateesanld @datihscladipaki agopiaktt witke arﬂ-&ubé Sluores@nt anisotropy are
FOB0RE o0 ARESRE R BP0 Pl s B sed o
theanidyte si@clfinityeof @Brv@tamgﬁhmﬂ@cataqpmahﬁeaﬂamupl ed beads

ar e g«wﬁ 'al@éi‘]l]e!ltw %B@cﬁrh@r‘ﬁ tﬁé’ p%se&@bﬁbﬁ@%ﬁm&% afrféfyf@safrom a group
nmensi ona array beads may be attached téenﬂtyofthe

f& aeEHvtas {Rdg be Halermingdii @ %m%wrmweﬁﬁn@'@aﬁﬁe RAGHIC
aaaammﬁat areﬁprlemal In26igl chseg @it nbﬂesaﬁw tesspaktethe types of beads
es ,of

cation ren V.
"%g-'p -Gy, e%’%’?veé igwga%g 1° If\E)hg r5|% types 25 %gadsqgieype‘? in the array may
nrmelamhcr@asadnsmal f2od dhits fmlllla@ déteqlomer&‘tmallefeﬂuqﬁlti@&‘ef-"f the
by, the different types of 15 beads may be
spatl aI y separated. The anal yte specificity of the
beads in each location is noted or determ ned. The

sanplponiSeag gt €ed Wi th t he beads and any change in

fl uorescence, ani sot iLs determn for

hdar JS BAEPER SR ARIFTIRTe Aire ey CReay of 2 APSats for use in the
deterdion ohenet dratora praldes oblprarbeal! awayh age devariigpd, for example, in U.S.
PAURNZSCE %5 G §9§5 ?ﬁﬂy 534§ 30f %5' A1 é’}:ﬁ‘ﬂnér@ %ay be attached

presence '0 ar anha int e sanp

tadfie sHbsiwte Mlast@&eranus"m) mqﬂpdanréﬁ"ylfr@wgdaéh? |a£fr t fz\'t%fﬂatt"ﬁky the
DRIrAUTE Friay Bk spﬂimaeds giccttly eRthesubfiRtaar ray. In an

glntaF;}I? %ts Iy%/l% erﬂr;r[g? G %ﬁs{rate con%rr:seessegr?eeoxp ];nor%ngda%ssgaé Qocations of
aptamers. The addressable locations may be directly adjacent to each other or may be
physically separated by a gap or a barrier. In one embodiment, the addressable jocations
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of analytes is to be determined in a sanple W|th ehtruary2007
determ ning the specific identity of the analytes

that are present. In this case, it is not necessary to
separate the types of beads in the array. However,
MEC204/1362Bon of the same types of beads t ogebP¢iBUS2003/023481
the array may 25 produce an increased signal and thus

afrac sufré.@{t@ d8fafiitd ARatOfiubivRkibE! 0fd At dddr&8aMé [obftion for the

of .interest I'n no
FEmfiion, of dheieSieire, aPErRYQH¢1ok JLTRPS A0 e P iecont
lbeationts érhua ¥ i 238 odditveditation iobmaliee tion theradessashye dowation of

A RS 9T GlfoE I bt SRR F vl oy space in

l@t\@% AstheTier Apncuriicihe syl e asitiresedbisdlocations feesmalier than the
ARSI, BHeB of MRAMINaRE i ditShAthJlRddRARS 088 Idhs WAL IaFdR éd&ﬁgh to

art. Alternat)vely, the aptaners may be synthesized
R!PYeé‘&P‘f%/'aB?\“&‘F\‘é“'@iﬁﬁgtrate In a typical array a

s ubstTypically St rada@ssabiotttioN Bt RprRes bRs ypd bf:‘a;i:témat | How&ever, in
ocatl.ons rraé/thaﬁ

i 3 __The add e
R PPyl BB o8 SHERSHR BeSton G i wF grp e of
apéaegratTais dssangengend isouseful, far axample, ¥ theqmesepod otivonexita, number of

87014558 ORe 1 9C3Y AR ssalortng EREcF anslisfp pdbr concen.

Atsptivaly dnyliralex pralviaidatectionncagfbeorrsoraplighed 4¢ing a bt of aptamers,
deRA a«m{] QniiffePdnt tuhtﬁopnépé ?ftéﬂh@@btt 108 sghe fdcitRine ;z@en eﬂge ﬂuoro?hores
ani r O | um nat e cen
R ARerBR Lot crarciaratcd, elwne T dng of opitid hafea to b

didtimpuitiveel. addr essabl e | ocation of aptaners, the

ad dr 8% So?l%lr eerﬁb%‘&f?&en%” %ggﬁ)étdgl%ségbfee %E%t?ée 2 rr%?ﬁg% a %]ngle type of

wi t hout™ any
am@'n@n ya:) ﬂ@lfs C@We ﬂmmr@@gaﬂb lasationg Hni the §rrpys ok aplpMmess i¢ ghieast as

%‘Q& sttesghé‘ hﬁmmr%z glﬁar%ﬁt ﬂybés*ﬁf‘a{i&?r\e?sﬂlo HeRedll a?hﬁ?dg%?at least as great
B PR ATV ooty BanTHp: Tai pieseite sbERiaMes s

tb bealeteaizdd® apamslesatoémt teyipedretsablet lacntions dficivanrs willbe present
&n{ﬁe GSUPS%% quﬁ%bel‘ S g'c}d{e%ggolggagétﬁaag %q{o? llkﬁgc?ﬁaha(?l way and will

er d%tﬁgmminforuesaru@efw thefhcmberxramplahrtes |t¢ be etested e doe ghysical
Qibeofqﬂe SR %ﬁ wﬂfch %{@érﬁ(ﬁ?@fchﬁe& qn BRe Ql%b@d:rﬁbﬂegachébﬁaressable
entltﬁg Q}Ear dicular analyte is not of
'8%‘8@???’“‘3” ?U?‘i'?’éf"'i’ 19 2PHMS: - pl ex” anal yte detection
can b@piesiyoiiR hsthedr uanmntsan et Wiysieptlecatios ,of emal addressable
ifferent fl C
l%%aéno ?Sognw@ac CF ?nﬁ) udrec?g %‘F Eehs Qcﬁges%bt% Trj‘o:cra @%{ﬁn th.e array
eoputisesd dab‘ﬂanfatmeecmavtam Ferl dxemplagif teh @ndlitadiartodle assayed for,
tﬂylatrr‘awvﬁll %&ﬂf)r)é%er%n taGer@sabﬂélo@ét@ﬁé %Hh %Bﬁnﬁnsu'ré‘ aoéi#eﬁ'ént type of

embodi nent’s, eac ressabl e | ocatl on conp
@?t?f@?re n e"t%waﬁ\f%\ﬁma%ﬂﬂentl 'HO'&eHh%' %@édfeﬁ??@*%‘a?ﬂ}'eil Ceypprising a
pepGculdr Qips oﬂébtélﬁ@r |§lbﬁe@éht0f aptamers is at |east as
gr eat

be usé‘asadtgf?asﬁ%lgcaélpﬂﬁ Q %}:{t;rgeé'g nttg%%Prgf m%{l bg%%9@55rﬁeth8 shape.

For example, the addressable locations may be circular, rectangular, square or irregularly

shaped. Typically the shape of the addressable locations will be chosen to facilitate
aftachment of the aptamers to the substrate and determinations of fluorescence
anisofropy. '
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as the nunber of analytes to be detected. For ex F?‘%V%WZOOT
if the presence of ten analytes is 20 to be detected
in a sanple, at |east ten addressable |ocations of

aptanmers will be present on the substrate. The nunber
B0 WH1é&@8abl e | ocations is not linited in aPgI/UERYOARTIS
wll be determ ned, for exanple, by the nunber of

anal Wr%sokﬁhllbé?zed@ ﬁ@taﬁl%y%‘%of hﬁﬁé?f‘%(rﬁ! W'be @étér%ur%fj Ba38d on a

b a on
BB Harters, wHLHRG g sk apiegek Rarct GHpPFSE lagations, te

heatslr ofladdiessHble apdtangrand phsidyl posdalalngs of e spt aimaf) lsubstrate
(0] I P 1,Ca C abl e

RC R 8 S 6Nl TN SR BE SRR i o

%mmd@@%rﬁﬂhe afidressebleriecationst didheaarrayyare albpipsdnt es agubstrate with an

Sech besst 100/662 &fles"ép'ir?%h rgﬁfboﬁ?ﬁ@ hé distrbtelsfhs of the array are

analytes are to be assaye e array w
@W%%"‘?é@%@?ﬂ'é@?&tﬁr@ P FERY 191¢8Y 0Bl§8h conpri sing a

di ff G?cﬁmbtebmthéfpre@ﬁtﬁﬁﬁbne bNmBRk dHalyRssnAta dfnple, the sample is

t dd bl.e | t .
n‘%& eldsuiwﬁu th% arrg}é éaﬁ?m%raf EF?acIP )r?g %?ﬁdd%ﬁ?a}?fglpgﬁgns of aptamers is
ipdieidenily Illuffimt@duiﬁ‘axmmcéhgm beforecand afiér @ptaating the samplaand any
&{gggée( Sn';@;\é é%@?lﬁ:gyangs%’ 1L h&gﬁﬂﬁ'&e If gﬁéng@fﬁ rgsclextué% anisotropy

ocat | on e clrcu rec
is qieapges for ppy @@WW@gﬁdregml@éwahqw aptaAMeys, ﬁheecogwaww with which
thiparftdip 558 bl hihReakibabs .g/vdérkuﬁb@a@weéém indsd ddntpid.©
attachnment of the aptamers to the substrate and
determ nati ons of fluorescence 35 anisotropy. 14 1
Belmplsay yp@iodibns WO 2004/ 013628 PCTI US2003/ 023481 The

over ahl. s @% < Of éngﬁesWQF% prg‘steﬂg ?1J c%n@oﬁ%rgpgrhgqférlémglgtes finds

determ ned ors
ysee imantids raﬁlge Zp fialperfeom medmlh basiel bielogighl| resdapda phayrmaceutical,
AdiRultudi! @ﬁfror%erﬁél dremaadi diagﬁ&hbﬂe $rotélcohysi cal

constral S on e size of e substrate arisin

Che: 4 EnBhe SBpdbeche g el B VPRI ik B Lt dor dignosti

applictibnogang. fot sean Glaﬁntﬁéﬁbddwmntln ot emisaditiat ﬂ&bdnrﬁxys are used to

és?eﬁqéﬂ 8%8rréi£no%r!}%w?e[$%%(e ?L)E?Sesg'r?ﬁ Igvlgfsrl%e a %arp tiula? 31301{ ?1 8?06[ a diseass

@b paitimgan stagre ot b glisesse  dn edurtidr entlwdiarentyonge esucha | correlation
RS the @Xbréssiitletdl B £ pidilard s BAGRIR iR R aLhrfliBr Clage of

| ess. For detecting the presence of one or npre
% H5P93% ey Peep BRARI Y 'St'wewg alip| Arays of theninyentien Mgy e used to
didymoad raa)tarﬂéulﬁ'pﬂim%or E@d@eo't)f & hiseaskd ire astdslie of an organism.

' di.yi d ] d.
ARG % HREARE ghoebor Bk bt o TR § Sone
walinoraer émal paignt.c Pange more analytesetheteare &nawn obe agsyciated with the

- AS8E G @%?rdef' trofh ﬁﬁéﬂggpu Péht fid H%fe@étpf‘on%es ?taFéjQéi?ctéos For

‘measur ed or any arti ar a ressab | oNn O
XBMRI%e if 2 patipe 1§ 6\4&9@9@6 ofypiffering frem a {umeY. tb%f'ﬁ“@d? gF the present

mweoro{naﬁaé ABEY tol |dhtrmfy&ﬁé §rebéndedﬁ Bhd b :ﬂ&eqﬁotbias Bt are known to
resen L.Cca

B EDibbed Btlng, ST gty pe Bl GRS KB, b aBle flkpected of

fparm’glhaeh axpered| ty temsinfectivals agent, proteins known to be associated with the
infectious agent are selected for identification. For example, a sample from a patient
suspected of being infected with HIV may be analyzed for the presence of protein known
to be associated with HIV, such as GP120MN. ‘
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uses in a wide range of fields, from nedical, t}a*:s,elbéuaryzow

bi ol ogi cal research, pharmaceutical, agricultural

envi ronnental and industrial diagnostics to

proteom cs. In another enbodi ment, the arrays of the
W280#01838 nay be useful for diagnostic 20 PCT/US2003/623481
applications and for, use in diagnostic devices. In

one ARBARIITRRH: épB@f@ﬂ%&M@ogﬂfz@ ths dictied #Blyazl behidentified and

SyRPEe) TRE P Bnas Ara forasambaaued s BSnetty 3 sply supportin an

mﬂaaganﬂf trant dilovesafoe thd Rleatiffcaiidnhef rmaatitat omn bnaldac lguesience
a%ns%?@y% ﬂ{egglﬂed td\@@&{ﬂ goﬁsxf&r ga?:ﬁ't;%é clstea:f)t‘l%mé?‘fana the a;étamers

I Ssease or cular st
an¢ then mﬁmwagnbemom samleuf@nkﬁwnﬁaﬂqnhe Arahgpag in the

fRbrekiRich BViSSHIpY '?orWarﬂ,%la‘r' ?ﬁ)@ of thglﬁerdﬁoﬁ’cgﬂ%s&n@act wnth the sample
parti cul ar, di Sease or a afg of di sease in S\ '?‘?z%’

l%fakgn 35rigFAtYpnof “K‘c@ﬁsa'i"‘ﬁgf’ fheln%rtGH’@r aPRbR; farpich thal type of

apmmﬁatslsp@cm ovi des a rret hod of di agnosing a di sease

or di.sa

h
ar o RRDIt BatyR Bl i s M B i Bhcacy of o
tebiathoant] eegirhero mPoh exampde, pﬂae ipggsendesofberie @Vledmt analytes known to be
abbdiftd \ﬂigw g de ,?eé &Cdi ?cﬁid r% beeﬁs%%deﬁ)r a Bloﬁﬁfcbleééﬁm heSfrom a

suspect e erlng ods -0
nah@nt (Prigisorandagter irgatmeantn Tﬁﬁy“%feh% éatetr@m &heneffigagy 1of garticular
t%ﬁﬁ@;{lg}ﬁlgﬁ§ one or nore proteins that are known to be

d t
S P grginer eodefic ihe | iveglap v o R R cBiering the
expeesiet ol particularrfreteins dusvagembre q@ils toeipnsulioosvef telish eVethods
if dﬁ‘a%cés%g@%{ W hgra el’or %‘pl%h ooll‘sdlf?egé?[ﬂ ém;%ﬁs 56! egérﬁﬂefﬁfch as

ent i pat I ent
@9@9@@1 ewdyéts he fﬁ@gmﬂﬂ%éheé@pfv\pft f cgi?vr Wﬁy@t'% &f yellEgfrom an

Jr@.imsﬁ‘rh eTI@'rﬁ%B&Qn@veﬂﬁ&fbﬁilﬁg tKé‘ Qéimple #od &aﬁ&e@ﬁﬁ el RéRfce of
wth HV, such Febr yar

spEEg Ryl &0 alﬂgglbqu%?!gﬂ)g MQVBWWQSI{% g;%tamers ﬂW?spemf cally

rEté plotrsl of int@resigmhe @rdsb@cmkimc siedurdpbihg tpesteins ef interest in the

sfaﬁ'»%[ét fsfde‘la‘e%t dfga% me %ii h%o@Bltis%nﬁ'ésoq%fﬁgnal st%J of further

orescent S
chpragierizing thay)rcﬁ@rl rbatmct wsat I@ISI mﬁstywa)@f aptasnar die e ey ain Wmon.
1R pl'é@érﬁe Bh Jgéékﬁoﬂ%}%éﬁ &ote’ﬁg ey E@S&é@@d f&%‘x&ﬂﬁlé Qrié‘t’abloﬁtes

measur ed above or eac

and S mEtog R 13V B REPERAD 4 L P YA SFesson patem of 3

c@w rtrrq:ra:pmaiicm Gﬁﬁ@lse obiicmaﬂh; Bebjgdd entifferdnt leamtitions ntdt the protein
UOTGSC SO or art )/ . .

BT SRR ol 3R TBY ot Pop BB, £ of Mt RS o porgosion

pattdinedi & ineeplasticchiempy bs epropared totthﬁaprpmirt xprasaien aaftary oka control

Jeﬁ o ?MH Fa’ﬂoﬁ hata AMRSG é%&m]p!% {ha dRferdn® cHRftiehd | l‘nﬁ% include mfectmg one

t he ass he |nvent|on m e used
ol dr pRpwianewih @ Balbgasss eXPOSHY §eosHl B PORUAIER R 2 gligesor or

eecbaér@ 6re EQEOppmm@ﬁ t0fa &g, Qlchrasr® pamha:tteaa;mﬂmm Flod such
aSSOoCl a

Bopa B PPl SR GEeRes aiEls P ey e of he s
qeil ioopoptutatiom df eells isrincubatet] wdthtan aftky of imi@m*felupdar@ped!mrﬁéulfable
b Brofld bRy, 9h PaFhdCHh@er, 4 cEADIERRhtaPRigl &fFession products, or
fragments thereof, of a second cell or popu[atibn of cells is incubated with a second
aptamer array that is identical to the first aptamer array. The types of proteins identified

by changes in fluorescence anisotropy upon binding io the fluorescently labeled aptamers
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: 1
I n anot her enbodi nent, the invention provides a Ereebtrﬁarézom

of conparing the 15 expression of particular proteins

in two or nore cells or popul ations of cells. Mthods
include assaying in parallel for a plurality of

BIOF0e¥03328 proteins in a sanple, such as expPEREI2003/023481
products, or fragnents thereof, of a cell or a

PP &t QRafér 604y fal RMEGRIbar<dl Bk QfﬁesT&eert%tmfagﬁlf ed by the

I.nval ve. i ncuba %T' e sanple to be analyzed for th
5?'&358‘?{198190?600?{3%"3 P@oteins to an aptaner array of

t he iTheenteirods crﬂnq:unparmg; irap prateit Sxprasdiors pewiebn aad |agls?2@r two
g%ﬁ%tlbﬁ 8\; éﬁ'{lgtn%lg o efndé Oﬁé %%Fnt ém%t‘?)ﬁ a4 %?ﬁc{é?g%gr}gewogot%ntlal drug
Regels ee well 88 & diedt $roebRingptn rzmmuﬂay tb@ mettiogenayHee used to identify a

é@ﬂa’ﬂ wRitRs &Fe‘?&pﬂafsséd" It fi&dase, Q:Ji}@ﬁ Qgﬁtﬁﬁdrzdeﬂsg Huh Roth (Pﬁ)ﬁ“hﬂ cells.

nd to at | east one ty aptaner In array.
HeN 2 Pesiein may e ket der cglﬁg ei%\reyt'% syethay thh infibitors targeted to

pmohtaeimQﬁanymrébeé@@b@m for exanple netabolites. The
n, of the rot

met ris
epr oL e Sk o e IRl FinSng iealt Bl e ofcac
ard bpecifigiiy dloaglarticulaudiuget Bat éxemgief ther expression diaiterancf, particular
bidteirden QEQI r{f&pﬁl@?&m cﬁ%él'lsqﬁbtm{g]é el e?E:os%d Q@Q&)Er‘? Lulgredn.l:g may be
or popul expre

Ftaéﬁfdrﬁ%'ﬂe %m%'ﬁmﬂa@#ﬁr@ Oéélcpntrﬁyelb@' eceApyatien ot @iw ﬂet have not
séeateep(ﬁ;eax{pmsﬁugan pat tern of a control cell or

gggg: IIP thﬂgerﬁg)q%mﬁ igee ?r'trf'\a}e})éa Il?ﬁ ug%t% eggbilsl’bq correlation befween
the jpupressiamof i dalticalapprotetrgd,a discass bngpaptictilar etdge of a disease.
poDu'@rjfe' BinSlEIIP it ﬂ%t LESH be Oarbfe?’% Fe)éggr: Ell%g lcfll?e dlsgllosedo fne'gmds o

oul at1on to g, such Rerap
iculy U$eS. conpari son, a sarrpl e contai ni ng expr eSSI on
products, or fragrrents thereof, of the first «cell or
opul ation of cells is incubated with an array of
g’b&ﬁ!ﬁ?rs under conditions suitable for protein
bi ndiTing. folowirg ekarmpiey armbieeed fa hatpie pOpdstsNonlg and are not

ﬁféﬂ&&gﬁ'u%ﬁ tr%(;&ggg&s e?Fes%Jt b@g@%ﬁﬁn art r eof, of a

secon M5 Vhcubated with a
secord mHpnd nd rikaraturer igferenises cites! indegprasant specifitation jares hereby
REIFITRE BY Faldrendd iR teRefirelf Proteins identified by
changes in fluorescence ani sotropy upon binding to the
fluorescently | abel ed aptaners -16 1 February 2007
BOnipR0Y/ 013628 PCT/ US2003/ 023481 of the first aptamer

ety PP BOABELST R lR ol Qe BhaheB Rl eas oy

- The rfee Rolddzadipn eoispicapy ofidyeHabaedatpliners elanges witlo ime upon binding

t@%téfﬁﬁéifb br‘&felrpebllm&g% il MRresBRY gigbtﬁﬂnyg;; 3.3t Hn‘fe £Bund%o a solid

use the identification and vali new

HBPAhRoR) bingingPf speqific Rygieiss wagmgaswedas f or dr ug

scr ee‘he rtgreel WotnwhbteC labéled abtbmef&ﬁéé@dlnnﬂiﬁseb @xpé‘iiﬁﬁnib%ere anti
i ch_is.overexpres

A ke by VAL IR B B

masmeae hS-apipmiee (RAM-tabgled, 4 60met), wdridhris epadifitt fooGP120MNL, aasHIV-1

MR diheBo-beGmet ?F@ﬂqﬁn@!eho SO, Awite § seéﬁe irlc?dok X'ecomblnant

expressed protein e aptamer assays of I nvent
Basic pfeldlsed to eval uate the efficacy

1. Anti-thrombin aptamer for thrombin
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10 and specificity of a particular drug. For e1aFeqruary2007

the expression pattern of particular proteins in a
cell or popul ation of cells that have been exposed to

a particular drug nmay be conpared to the expression
ﬁ&p%"@‘iﬂmﬁﬁ a control cell or a popul ati on of PCEYS$26803/023481
t hat have not been exposed to the drug. In another

enboRinARY of &ﬁf@m%ﬁél@\l\ﬁ%ﬁel@@ aH§BforhiSn & ;a"f\@ré s nbasured. 5
correl ation between 15 the expression 0 articurar

Breates C%rﬁ?"'%f’ G YR @umha%?dpﬁwl Bangs Lgb%ra@n%ff (@H, USA) and

phieemsd witheN N;aCS lsmlhﬁon: a fobe ﬂ{rth1 Wwodrl e @lb&aepérﬁhtes were then
Lscl osed o] icu

{r&ﬁéjd ‘Iloéxeﬂﬁﬁftes \ngg ?WQD?FSP Wgsr&gg.‘%ﬁ’ﬁgg asfﬂ ﬁ.%ré\) eqﬂluted o

ﬂbrnM in a:m proof ethapelr p‘hf@eseaotrdny paginlds avees washedi witheethia! three

firfed ér{/gl c?rlehhﬁ 6%® Ehea Q’FBCIH ol a(tEE[r?ezﬁ&tf G&%ﬂ@s&gﬁdﬁt aBMec{ silanized

way . pat ent referenc

peg Hepied dfﬂh &% naf esolyiere 9 Bis(hioprasyh Nthydrolsy succinidimyl)
(SRin®d, 829 fdriBOt hiRlites @NDMF at %0°C2R1IdwWeRINGY Washing wﬁWQiMFOQ'fd ethanol

f ed

A N R R ﬁarawo@@éraﬁ”tﬁ%ans A at 8 was
gpthesized od’naglge&hﬂlﬁflﬁﬂsyhﬂm@zeu pod sittjeutidniy HRLC puﬁmﬁbhf 110 mg of
IBE&H;VS siitca %}ﬁﬁgﬁt@ s'iléhefeln:d?\ﬁ-%s\ﬁ&tg %%u?ﬁéds ‘%&ﬁ E&Yh laﬁzlfaaén}er at 4°C for

faners
é%e%’i’f’f | anyyes wergavagked andged i l@dl vaswnrrhe t hree
f 1 uorep Bé‘!&ﬁzdt:@ﬁ’ %k;%#m%atsam .ﬁzm %bo'um B<h1%9 %aﬁ&@%rdf R Sbeled

FAM |
SERTD SRR Feiresh DGO 1 PEPHERHN eSS (PBS) was

Bdddd dptaatdl pi lghbitd abhettedt amblﬁﬁll’f(&:l’n)iltlom/hlmb duSet®DeRI pla€ed in a-

%%ﬁ%&%r@me@bﬁ} ysﬂﬁett g' I agf:]zg B)g Crmqaep LIﬁ'lssrsamples were mixed

wellowithh B reeral! mgnetin stiGharbdwing trpq' etperiment3 5Different concentrations of

't%h‘lbﬂ BRAPERI ReRPLARI to f@i% ééﬁé o o[l%led ]b%a&n%ﬁhlBHar%e resultant

07 WD 2004/ 013628 PCT 023481 Bl
galisn Pr episeigay was Holiad against tme Bh*ﬂﬂgﬁh%ﬁ@&ﬁ@?%t was

measured 5 mcron silica particles were purchased

from Bang tor and pretreated with

1N NaCl 521 ll??IggF’l ag'ter%()ég &MN ﬁm@fh The silica

par t iByidig heiween H3PM20MNepioiih fiod 530 aptameuesoumieﬂhto beads was
&aﬁfﬁeaoﬁﬁ %é{aHér QiR %Wes%@ﬂ&ﬁkér%‘ﬂ H%Efm‘fé%)the 3’ end was

roof et hanol

di
%@ﬁ%’ﬁﬂwﬂ 35138@ SRS Zoin STHBCWONTY DeieRiad AmAness was HPLC
;iunm RedLtiok ispich Béac@QfedaFédaas\%Ufbeﬁeab@E@ ReRd®Edted with 100 oM

e(!eegi?&glﬁz %’rﬁérnfég% fgrg {ungz @f'np ngf%?]ﬁ/%%{eb%ﬁ drie\:/? irr1 ?/acuum.
_I\I- hy dotexization coperinknty Uging hSiFgVblabdis\p18 aptader ciuplet! deads and
%lf‘lﬁ% ﬁBteﬂﬁqgerefpgllférﬂl\gﬁgs B¥scisftndde, W th DVF and

3. 650-aptamer for recombinant human FGF basic protein
~ Binding between recombinant human FGF basic protein and 650 aptamer coupled
tq beads was examined. 650 aptamer with C6-aminolinker at 5° and FAM at 3 was
synthesized using an ABI394 synthesizer and subsequahtiy HPLC purified. Reactive
silica beads prepared as described above were ireated with 100 OM labeled 650-aptamer
at 40°C for 12 hours. Samples were washed and dried in vacuum.
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qui ckly. A 15nmer anti-thronbin aptamer with 1 February 2007
C6-am nol i nker at 5° and FAM at 3' was 10 synthesi zed
usi ng an ABI 304 synt hesi zer and subjected to HPLC
purification. 10 ng of reactive silica beads with

O 204013628 NHS were i ncubated with 100 Um apperes20asio23481
4C for 12 hours. Sanples were washed and dried in a

vacuuma.@ahoapew %'ugiﬂ%/ﬁ%o et ssiaoa@hro e Lr.fﬁépeéé‘ds and

| x 105 particles anti
EPRRBENdRIING S ssl P%?iuwwqﬁﬁrmwﬁaﬁ@es @povsr ed
sal i ne (PBS) was 15 placed in a 160 pL quartz cuvette

at a ion. The tte aced in a SPEX
2 oo Ba R B P srghs RSt oRReBhRER | ot on
node. Bilithieg s ippdteiss W(Ealﬂamemenitachmi to i0rr-sized padtitles as described

Hﬁ%%éscaééésﬁd IBgFIu&?{]CER%DJJE%&S eﬁh&@@éencé%d{dg gl'r ?}n\tlv%\% analyzed

concentrati ons I n an y e were a
Hyb% Aeamipalep st thierakin spiamer 8wt Wae 3-EAM|lekeied and attached to silica

BEAdR! | Bl thRI b a@taﬂnércaonaea 5%&16@ hatd Sibo@&ﬁlontﬁﬁon{bfrﬂ%ﬁtem and

rin the eriment. 518- aptanmer for
g\e ai'ee B; Wafeﬁge%sﬁmé%wpaﬁffwmswﬁ& & inasrsse g gnisotropy (Figure
dpwasrebseroet) Lipsh amltbaaxﬂsmwam t!ﬁmﬁbmne'mde %&g@waahrmﬁilar to that
i - and F t eI
lé‘éhstgﬂ(ﬁgsu‘;}@g 3md ngwgo b o é ir in fﬁlf’ﬁ Sﬁ\t%oer\;s_p%mﬁc binding
Bulyseymental gatiohis prefpisl ﬂ;dt apdamen—smsf icEiL © 26 aptarierd, ets also

8§@ﬁkbm$ﬂék%§%QF@§@q§ prepared as described above were
treated wth | abel ed 518- a&taner at 40C for 12

hour s"PaERHP B (6REPR) RePREDr ton $18PMBELHIVT 1) RIEteim Upon addition of
Rl et IGRA20 04 [afyeliRerEa58 Mdﬁééc&ﬂ:etdiﬁoﬁésb# Wastsefled iFgure 2). the

ElSPEF et SRR R P soe o2l ARy Bl s ol noreace i

ﬂlmem:bnfvmniSdlmnﬁthaF@ultedsﬁom mrrasmclﬁc Bindinp nigor eddiieanct 1 mg/mi

B§R%ng@ ﬁloltthrlamn NoiFspLa! tin ﬁ&f&%s%zﬁﬁ‘éjto%% -3pd %ﬂ?ﬁ‘:er coupled

cou ds was exam ne

AR 155 s VR (Bure, bl EUaingr sy JnE N3 agtamer was

tevbraBicaiboABEdHdn snonensqmpuraayl subsequently HPLC

purified. Reactive silica beads prepared as descri bed
above were treated with 100- DM | abel ed 650-aptamer 35
at 40C for 12 hours. Sanples were washed and dried in

vacuum -18 1 February 2007 WD 2004/013628

- PCT/ US2003/ 023481 Pol ari zati on experinents using the

FAM | abel ed 650 aptaner coupl ed beads and reconbi nant
human FGF basic protein were perforned as descri bed
above. B. Results of binding of proteins to

apt amer - coupl ed beads 5 Binding of proteins to
aptanmers attached to 5 nmsized particles as descri bed
above was assessed by fluorescence ani sotropy..

Fl uorescence ani sotropy was anal yzed using
5'-aminated anti-thronbin aptaner that was 3'-FAM

| abel ed and attached to silica
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beads. The thronbi n aptaner-coupl ed particles vvereebrualry2007
“exposed to thronmbin protein, and the change in
fl uorescence ani sotropy was neasured. An increase in
ani sotropy (Figure 10 1) was observed upon addition of
clAfisnM t hronmbi n. The change was simlar to that
observed upon binding of thronbin to thronbin aptaner
in sbl utiomethrgier §?§%“2'P$ At aAlvielinagample chygrisingne, a
cationi c (@) ot edotatihgla sBmBRSWiIAANUSBEHF bR d z}étén‘rér@l)u dtoa
sAPL@PBRS. Was al so observed in the assay igure 1 r}
Aptamer 518 (60 nmer) is specific for G120l\/N (H V-1)
protein. ®pon dadviluoiratig tha Bptader witvipGR120 Jigha whatregethe
directaiiveaetor 67 the| m&b@wmr‘e%ﬂﬁ&cmttﬁ@mbém\ﬁﬁé observed
(Figure g(): eﬁ gni fi cant | greater
eas,T‘i?S'éﬂ"g{'] E‘ﬂfe§ﬂ"’e"89 PHOFPRYRE therflprophaie med s e

t han,
in fl uor(éls c eritsetifging the torespiycetdnatnotirg s1thé &hivid When said

ﬂu&@&eﬁﬁ@&hé‘o’tr&pﬂhé’é@ur@rﬂeﬁ{Wso&e%gngt'h%ﬁ Qrpan(?sotr%;%y easuremﬁgsﬁc{bgamed in the

100 nM t hronb Non- speCi T I ndi'ng
abﬁwﬁfgm% aﬁer coupl ed beads was al so observed

s 250 Pt o B O sl Eoh P G e i o
4) 319 TThessthed ofdaonrwhakialthdbead is 2sikebeat] f or
Oonehe IaTSARgY LG 2 e B RoROIA Bor oo ot

contact i a a sanpl € W
HpERdgh ‘?‘51 PMsol i d support; (b) directly illuninating

t he &pt ampe mainbd oRMiR!4 wisdeih 1 e M*'hé‘sf aen{ﬁé(mét&eof agg{rtﬁc]ﬁm

I rectly excit

il natjon of 't Iuorophore
fl u#noph %‘8‘5 érgﬁé‘? e bepd;issusnebrddn seltion: r opy

of tthe fﬂhe)nmunbd)bteclarﬁnﬂ wh(aé)n 118 ©B4d & Yiratellv® awE IR Rional
anount of the analyte when said fluorescence
a |sotro measurement is greater than an ani sotropy
melbpd oheaini h whieeein tlo siptacter compirises batwpke abdilt 10

an@ab&’&%eloﬂﬂh&&ﬂd&f claim1l wherein the 'solid support is

?’ . The nmethod of claim2 wherein the bead is
a s 1|caT'?fe'§6ﬂ‘°dl'ﬂ eclaimy fadrersin the dptarer isHabalddhwitne: ﬂgleecubhore

selagted o taagfua o@ﬁﬁ B -ARMEceln deRMHAleAROYL vé
derg)%ﬁve%eﬁ?é)% cI 4 wherei n the bead has |aneter
O%"\[H Ve¥he met hod of claim2 wherein
the1Q;eadﬂ1es rmﬂmmlertrfed:lam 0| whidrgif - the. apbfnadfeltiOfbekd  with
mﬁvﬁh@ £l the bead is arranged in a
two- |nens_ion .array. 8. The nethod of clarml
whetlei n. Themethed ofielsim T whereindths aptatede partdfantans of agidivers.
bt 1Gfe Weth&P df GSim 11 wherein the amay comprises two or .more

addressab!e locations.
13.  The method of claim 12 wherein each addressable location compnses a

single type of aptamer .
14.  The method of claim 12 whereln each addressable location comprises

multiple types of aptamers.
15.  The method of claim 14 wherein each type of aptamer is labeled with a

fluorophore with unique spectral characteristics.
16.  The method of claim 1 wherein the polarized light is laser light.
17, The method of claim 1 wherein the analyte is assoclated with a disease or
disorder. "
-20-




20 9: The nethod of claim1 wherein the aptamner F%P”RHVZOOT
| abeled with a fluorophore selected fromthe group

consi sting of fluorescein derivatives; eosin

derivatives; coumarin derivatives, and thodam ne

o iovsdidazes. 10: The nethod of clai m9 wher epoustisze03/023451
aptamer is |abeled with carboxyfluoresoein (PAM. 25

L1 T o 0rBblehah 1 AT, e BB B e
wHEester Ofﬁéfeﬁlﬁg ﬁ@‘ﬂ@diﬁ@ﬁii%@’sﬂﬂw@r or nore addressable

| ocat k@ns. ThbdnethdPor TR Qdyiateiftha ik lsvg‘ﬁ%%ﬁrn each
addregsable | ocation conprises a sing e of
apt amdh- sthefuethaghel Rk H MR e analia %‘@%E?lﬁe each

addr egtabl Ehel methdd oftiziaMPiHefRsthe Bhihple i forh Mﬂﬁﬁlaﬁﬁatlent and the
%Fél Jac‘sso&ged Wlﬁ?agesaaﬁ qrgilsgcl ai m 14 wherein each type

aner abel d fluorophore wi th uni que
spectral characterlstlcs. 16. The method of claimli
wherein the polarized light is laser light 35 17. The
met hod of claim1 wherein the analyte is associ ated
with a disease or disorder. -20 1 February 2007 WO
2004/ 013628 PCTI US2003/ 023481 18. The nethod of claim
1 wherein the sanple is obtained froma patient
suspected of suffering froma disease or disorder. 19.
The nethod of claim1 wherein the analyte is a
protein. 20. The nethod of claiml wherein the
analyte is a netabolite. 5 21. The nmethod of claim1l
wherein the sanple is froma human patient and the
anal yte is associated with a disease or disorder. -21
t
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