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Det er gents have used to r e dyes 0 aqueous ase of the
51 i pogbmespecific reactants. Heterogeneous formats rely on physical separation of analyte-bound

detectably labeled specific binding partners from free (not bound to analyte) detectably labeled

specific binding partners. Separation typically requires that critical reactants be immobilized

onto some type of solid substrate so that some type of physical process can be employed, e.g.

filtration, settling, agglomeration or magnetic separation, and typically also require wash steps to
30 remove the free detectably labeled specific binding partners.

Particles, such as latex beads and liposomes, have also been utilized in assays. For
example, in homogeneous assays an enzyme may be entrapped in the aqueous phase of a
liposome labeled with an antibody or antigen. The liposomes are caused to release the enzyme in

the presence of a sample and complement. Antibody- or antigen-labeled liposomes, having
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second filmbearing an i mobilized chem | um nescent precursor. Exciting the
sensitizer in the sandw ched fil ns produces singlet oxygen which reacts
with the 10 chem | um nescent precursor to produce a triggerable

chem | um nesce C ound on the second film The triggerable .

Chen | um HEECORP OBt o DR Gt s hrPpudgEw s §PGuRgidpase or v

c hehm' Llu m&mmg@e ldi@s[blxteldertl] he ¢i@mdgil]§j/ér @Eflﬁ&ipfﬂ&&@i@lbj ge hlb?b@ﬂglkiyiﬁ:to Isl‘se}ﬁﬁ)r

met hods do not rely aon the specific binding reaction for_bringing.the

r eact ant sAHHS CERAHICAL EnICHg BN MESeRAGEFS e dho8 & has Safoc @@gﬁaﬁlﬂw% i very
devi ce. 18UnSgenPBtRRent®d h4RbeSldied tIICRERARAIRE rORIE Mubyuspaiehemee,

di scl oses _assay nethods conprising treating a nmedi um suspected of

cont ai hi nPAAM&nal yt e under conditions such that the anal yte causes a

phot osensi ti zey sapfer@ 6ONEDI, HELDEHERHercGPBPRIAGCE, AisCRIR al MR dfASBcting
proximty The photosensitizer generates singlet oxygen when irradiated with

a |ight selyrueleotidseanglyisybeundds g senpitigeror seysisizerHpbsipgtprebesdiafirstdhmt Bheafian

act i vat esic b SRATh) ¥IBEPRRNcaf AIRAHRADL AL RMfubyidSedn [ ELARE, BN LY.
The activgtgﬁap‘en14unfne$cenfaco ouncksugsequént%y %rgpupes H?%ﬁtg The
anmount of the sgiitizgrio thecemiwighed dilmag prdduces tihdetanpgatwhath raeed witlethen t he medi um
In ong,e I t 11 1

chen Tum ResilRecstptRARt 0GR » bIERORLPSENBUhEah cBfd B on ey o ana a
speci fi c o frig. [fbé rigpenatjechdnslubmescint draretind is These Wb rogreREdo geress@y

f or mat S uct;ﬂelmlihzlﬁlﬂ% cse:lrlpegolnetﬁe sp )égrgffﬂm Igle"tlescltig o fe%ﬁalse,l %te! r\lllletElX sOfo not rely on
25cheni | um nesCent conpoun§ 4Ct| vatl on revations ip to anal'yte provide

oper at i ontht spoiticein darpaeacaina fdr beingibg thietrgactants autd comdct;omhaahpacad film sprveor art
assay techniguesf ﬁe%gite t hese advant ages, additional inprovenents in
assay dest g8 8V EiRdHce remain a goal of assay devel opers. In

particul ar, i nMYSOREROHUO6,D B, ifeefofated hete@tal refiednes, disclofesamdy heehse@d | on i n
background (e, g. nonspecific signal) are desirable. The assa t hods of
the pr esemn}paisgléﬁra%tmgé“a Badniiasd CPUEALE 8B BY I BRACE PO R régﬂ%%g’ﬁy

et hods  OfnaiyidéaQ¥8d pRbtoédSifiaafdla siRABIubinekdt comtdWMRRY MRt assloss eagent s,
kits and systens_are disclosed for determ ning an analyte in a sanp

. ! ) ! ] | e
suspect edPSFMYnt B RCRECSHECTATATERs NHE 8y 8an Wics st al wilea Bt spires- fhe
aqueous sQhditi R Peen@Busés thMoRR @ 1didsh36 ARPLTH MHS2AL M ARRRAL @b @Mmp¥hdod
includes treating a sanple suspected of containing the anal yte under
condi 2§ onghenieh i plate nreximke TR aryatedicgerpilumiaeioent Somppig subsequenidy pedisght
I Nt o_r eact; by erpe QL W AbhtYrodibdds fe1 AR RESHER Y C BRI P 1RGHd vat e
it. The reaction mxture including the sanple is al3o treate&{mnt an agent
t o r educecmbagiadntmbtcast@haicte phyteshesitzaandnthechemilnmineycent deapuidb esspgated
subj ect ed ey I d . i und) to cause
the sensi 11 o SPRMAL BRAL Shd HefeoOh Moy AL W FRRA TLL
cheni | uni nesceéfitesclompgamduy Heayeloymaty wduoigngglet ghyiged didfwsibhér stlernvitunt nescent
foggg illd'l'(%q%mé Iu%?n%lsce}nhceon{%rognscfe aréﬁ\?atl%];l rélab[‘laons %" ltoy a{[ngly{enprquge osp%%lor?dl co[%l%gr(f\ile?rllc%—n ON

and flexibility in automation compared to prior art assay techniques. Despite these advantages,
additional improvements in assay design and performance remain a goal of assay developers. In
particular, improvements in specific signal generation and reduction in background (e.g. non-
specific signal) are desirable. The assay methods of the present disclosure address these needs

30 Dby providing simple assay methods of improved or increased sensitivity.

SUMMARY
Methods, reagents, kits and systems are disclosed for determining an analyte in a sample
suspected of containing the analyte where all reagents are soluble in aqueous solution. One
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10Al kyl -- A branched, straight chain or cyclic hydrocarbon group containing
from 1-20 carbons which can be substituted with 1 or nore substituents
ot her thawoHni@ses al kyl as used herein refers to thoseCalusgi11gsesops

containing up to 8 carbons. Anal yte-- A substance in a sanple to be
detected in an assay. One or nore substances having a specific binding
affinity to the analyte will be used to detect the anal yte The anal yte
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pest i ci degiemilpineaseatompeundan aiepeldhapressneernf[thcmslytsen the sampleuses, bacteri a
and fungi. Anti body -- includes the full imunoglobulin as well
as native and engi neered 25fragnents, Aral kyl -- An al kyl group
substituted with an aryl group. EXQ%F& T ude benzyl, benzyhydryl,
trityl, and phenyl et hyl. Aryl -- An aromatic ring-containing group
cont ai ni nf 1 tREENIEENSocyclic aromatic rings, which can be substituted with
1 or nore substituents other than H 30Biological material -- includes, for
exanmpl@, whol eAlkyloddhranphed, sizighiichaie dr epeh¢ bydspaathgn gpluasarfainingiiom 1-29 ssue,
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sol i d phakymones, protewa SHYRELFIHS BuCAPralpigh Rpcleyietping PhesRBeRTPIGIN tbsB @At out put

from am agsgy V[tﬁﬁi% 'aﬁf‘oat:’[éﬁﬁls'a%ufu%%ﬁi @ftiviAlst ﬂﬁ1@mﬁﬁ1{eoﬁlfastfcrﬁ§erﬁ§'al yte being
determned in the sanple. Free radical trap RT) - refers to conpounds

which re a@{lphe@gglpqsyazgplglehcqnp@énc}sa@;c&,e@pges and prostaglandms as well as metabolites of
any of these drugs, pesticides and metabolites of pesticides, and receptors. Analyte also includes

cells, viruses, bacteria and fungi.
Antibody -- includes the full immunoglobulin as well as native and engineered
25  fragments.
Aralkyl -- An alkyl group substituted with an aryl group. Examples include benzyl,
benzyhydryl, trityl, and phenylethyl.
Aryl -- An aromatic ring-containing group containing 1 to 5 carbocyclic aromatic rings,
which can be substituted with 1 or more substituents other than H.
30 Biological material -- includes, for example, whole blood, anticoagulated whole blood,

plasma, serum, tissue, animal and plant cells, cellular content, viruses, and fungi.



typically to forma stable product conpound. Representative free radical
traps, sonetinmes l5referred to as spin traps, are aliphatic and aromatic
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one m crosecond. The netastabl e species also includes, for exanple, singlet
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(e.g. enzyrresl{f‘é‘?fﬂa%"téllla@élgf%‘? in yijpigh Oé%@ﬁleréfewﬁ&be TG FAbARO IS tPers) t i zer
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mul ti pl e conjugated double or triple bonds he conmpound absorbs |ight in
t he el Brgt iy gad aridpplraup®0 nm  usual |y 300- 1000 nm preferably
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for example, singlet states such as singlet oxygen, triplet states, and dioxetanes including

dioxetanones and dioxetane diones that have a lifetime of less than ten milliseconds, typically
less than one microsecond. Triplet states are generally formed by combining an appropriate
30  sensitizer such as, for example, pyrene with an energy acceptor such as an anthracene. For
example, dibromoanthracene can act as an energy acceptor which assumes a triplet state. The
triplet state can proceed to transfer its energy to another molecule and initiate a detectible
photochemical reaction such as the production of light. Dioxetanes including dioxetanones and

dioxetanediones are formed from reaction of active molecules with singlet oxygen or hydrogen
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guantum nunber (S) than its ground state and will usually be a triplet
(S=1) when, as is usually the case, the ground state is a singlet (S=0).
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bromine, or they may have extended aromatic structures. Typical photosensitizers include
acetone, benzophenone, 9-thioxanthone, eosin, 9,10-dibromoanthracene, methylene blue,
30  metallo-porphyrins, such as hematoporphyrin, phthalocyanines, chlorophylls, rose bengal,
buckminsterfullerene, etc., and derivatives of these compounds having substituents of 1 to 50
atoms for rendering such compounds more lipophilic or more hydrophilic and/or as attaching
groups for attachment, for example, to an sbp member. Examples of other photosensitizers that

may be utilized in the present invention are known to those of skill in the art, and are described,
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polynmers, which are readily dispersible in the assay nedium The organic
particles will also be 20adsorptive or functionalizable so as to bind at

t heir surweaceil/wsdoher directly or indirectly, an sbp nerbemsand/oseobi nd at
their surface or incorporate within their volunme a photosensitizer or a
chem | um nescent conpound. The particles can be derived from
natural ly occurring nmaterials, naturally occurri ng materi als which are
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preferably 15 ydrophobic to reduce their ability to dissociate fromthe
particl e ehemhilbmacedsyt ewmpeendsot h conpounds to associate with the sane

particle. Thi STHE Al CQ% an%’heﬁ@edff%ﬁ Haﬁ{\ragﬁ%&tﬁﬁrﬂlgi@{%&}aﬁs ha?thlgﬁ;(r) {?&E}rl g' es of
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30  homopolymers and copolymers of derivatives of acrylate and methacrylate, particularly esters
and amides having free hydroxyl functionalities including hydrogels, and the like. Inorganic
polymers include silicones, glasses, available as Bioglas, and the like. Sols include gold,
selenium, and other metals. Particles may also be dispersed water insoluble dyes such as

porphyrins, phthalocyanines, etc., which may also act as photosensitizers. Particles may also
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25 In sone cases this will be best achieved by associating a multiplicity
of different photosensitizer nolecules to particles. Usually, the

phot osenswoi2aar148606 chemi | um nescent conpound to speci fi eChiusdiing3qas t ner
(sbp) nmenber ratio in the particles should be at |least 1, preferably at

| east 100 to 1, and nost preferably over 1,000 to 1. Sanple--A m xture
cont ai ni ng or suspected of cont ai ni ng an analyte to be neasured in 30an

assay. Anal e |ncIu r npl e rotelns acids,
nor monce. M Buts g it PRt Ty BER Ll B 1 ShFE S an be used
in the nelbdmdes @ cdnftBeribBEh@fAl1E thmhmlimdwbex}fahw Bksbisakiny la@elb;ta@mﬂles whi ch
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subst ance,f g gy s MALYE A1 SRECHT G RLNN DG, pRRL ners for an analyte,
preferably f18r ent ing sites on e analyte, are referred to as

a specific b| rimerp@otpeanmnzdidl‘a’l@d/m(dﬂemﬂmnhibsiuht&bmpnun@@embe chosenfto desqouincr
provided in an. a ctl tu ent disclosyre su t hat
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descr i bedC%a%P o flﬁ@mmwtgéh%ﬁa@smalﬁdﬂa% p??fnlz?yl%%% Byt ¢ iuc[’%f tgsza}%m e, a
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bet ween netastable spe0|es and the signal producing conpound.
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whi ch as sy &R TREARRNS f M cSHhbRERRiiL L8 onw%tp%rof ricl6 @i A&odidiok BemEor m of
partlcles m croparticles, 20nanoparticles, al colloids, fibers, sheets,

beads? neﬁﬁﬁdﬁ@§WM$PVP§W§W&HMmb®ﬁéﬂw%WB®@MF@K%UCh as test tubes,
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solubilize - The ability or tendency of one substance to
particle will on the average usually be at least one and may be sufficiently high that the particle

consists entirely of photosensitizer or chemiluminescer molecules. The preferred number of
molecules will be selected empirically to provide the highest signal to background in the assay.
25  Insome cases this will be best achieved by associating a multiplicity of different photosensitizer
molecules to particles. Usually, the photosensitizer or chemiluminescent compound to specific
binding partner (sbp) member ratio in the particles should be at least 1, preferably at least 100 to
1, and most preferably over 1,000 to 1.
Sample--A mixture containing or suspected of containing an analyte to be measured in
30  an assay. Analytes include for example proteins, peptides, nucleic acids, hormones, antibodies,
drugs, and steroids Typical samples which can be used in the methods of the disclosure include
bodily fluids such as blood, which can be anticoagulated blood as is commonly found in
collected blood specimens, plasma, serum, urine, semen, saliva, cell cultures, tissue extracts and

the like. Other types of samples include solvents, seawater, industrial water samples, food
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uniformy with another. In the present disclosure, solubility and rel ated
ternms generally refer to the property of a solid in a liquid, for exanple
NMVA i n arwaqoaodssobuf fer. Solids are sol uble to 25t he erCeniS2aih@geshose
their crystalline formand beconme nol ecularly or ionically dissolved or

di spersed in the solvent (e.g. liquid) to forma true solution. In
contrast: two-phase systens where one phase consists of small particles

(i ncludin icroparticles or collojdal .sized particle dj stri but ed.
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det ect abl e conponent that is inactivated or only able to generate the
particul ar detlfapmertsi yaterialfat lopstil micon fovigrchayine 4 sBdaasvBXY Which 2346t her

conmponent conlgdn&RNMrE AfholbiRzddNRIASRAYCaR ¥S 1AM RimionBarREIES 8ikrotir&diosur e, ot her
honbgenous assay systens are conmplex, difficult, or expensive to prepare

becaus® thragParadien Metabetiidgpdhersatlicptecbeadnipombianss, filfereans ethes Seppass aigh aaf f or d
a_si npl er 2 hirofefX chine ARPIRRE And RidSsays desi gn and devel opment and

permit nore ready application to a wde variety of anal ytes. The present
assay mnet hods Silubla polfibibin sodubilenat Thw abilieerdendgeayend gse ibsterng4¢ bleibn- based
assay net no i1z S rati r
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and aat ot RN ket P B Sort e b€ Ry S BFR b OF T g ek
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sanpl e, distributed throughout a bulk substance, whether stabilized to deter precipitation or unstabilized.
Substituted -- Refers to the replacement of at least one hydrogen atom on a group by a
30  non-hydrogen group. It should be noted that in references to substituted groups it is intended that
multiple points of substitution can be present unless clearly indicated otherwise.
Reaction Vessel -- A vessel or apparatus for containing the sample and other components
of an assay according to the present invention. Included are, for example, test tubes of various

sizes and shapes, and microwell plates.



chem | um nescent - | abel ed sbp and sensitizer-|label ed sbp each bind to
different areas of the 30 analyte to forma conplex. In another enbodi nent
when t he wioabytg3g@sesent in the sanple i s recogni zed byPOmAISR611108&s0%bp
menbers, the other sbp nenber is prevented frombinding in a conplex. This
is typically achieved by providing one sbp nenber as a conjugate of the
anal yte or anal yte-anal og and either the sensitizer or chem | um nescent
conmpound whil e the other sbp nenber is a conjugate of a substance having
binding affinity for the analyte and the other of the 9 WD

2011/ 143606 PCIMbbROMOR 086509 oenaut IzetNnTeon chem | um nescent conpound. The
| atter formt %pables conpetitive Pinding assays ho be perforpned. The
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sbp. Conpicexednsoficecheqifiq kindingeean-fogbweelic Anding gamime kaad inqomplexFabel ed
sbp can be prerfatde Al hbprodNRl bR AL RntlesRACR 8%l RRERManal 0g
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can be,m r . - - ] i ndi I - ific
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speci es Wi e chem | um nescent conpound results in the generationp o
light . B_ywaﬂéﬁ%tmt@lw%eaomwaf@ 1‘?@3}‘ﬁq§dt9{£_fllyt*}%§ KL El R RT ﬁ@%_&@?& Ci5itlund
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reaching to the chem 'um nescent conpound by diffusion through the assay
medi uf aneroreHlesibirerpivaciriedramdetisnany dsvaiorarat andecpait motd ready sgplipatignieds s
anount s ,O&lia% %Qﬁé‘& btzaﬁlrcll'y:tc%b ?h@&e?@ﬂ?é‘skefﬁ rﬁetﬂéc@ AifRg fIBﬁirctoH%ntigI‘i_’ﬂHgér%éeneous or

chem | um nescent” -1 abél ed specific binding partner nmay be provided to the
syst em i nsepehiaen-ased assaytractheds b nonsididiag atsepagidior siab nepragras (ptdaffaemietarfraeat i on.
"Excess I Les” - 1R i j I A wth
the. bi ndi 1505 ot B PRERRC Ao et AL ARk e BREN TRl BY R Py

chem | um presotastayl radskedds dvhsdhpyoidaypalptiops, eselutt cashayd b binlpdfield, apaphmencinease

in no?§pegérfehlgce§ia%p%|to. a!ti%ntisg%ciﬁtra% ence of excess netastable species, the
chem T"um nescen etection reaction may not provide a useful correlation,

or at best, a luessyy hicthotied thopreehatiscdrnuefa chegitahinwdctdi-laréldybe a sdeitordi ng to
conventi onal, wi sdo t he ner ati on.. presence, of excess netastabl e
speci es ol LRI §sls Bediaeyperntluia” s D BT NER 2 SR Meong gnal
or |im t serhiieliBennSihtn the biyal @t rdcbgniad Hithe sbp encibbrs SP@edchi ia tisd sgmple, gener at ed
by excess netastabl e specjes can be r &u dto cept gflge | evel s by
di | uting ?lﬁglllaﬁé{}e%eéﬂ'laﬁg?/des\% ra?(?fe}‘?%‘“%eé'ﬁ efe(ﬁ@'?l% ?chg“’g ﬁ‘é& ChiATPS ng 0
reducsg. Afdlyte to form a complex. In another embodiment when the analyte present in the sample is
recognized by one of the sbp members, the other sbp member is prevented from binding in a
complex. This is typically achieved by providing one sbp member as a conjugate of the analyte
or analyte-analog and either the sensitizer or chemiluminescent compound while the other sbp

member is a conjugate of a substance having binding affinity for the analyte and the other of the
9



WO 2011/ 143606PCT/ US2011/ 036509 Surprisingly, it has been found that
non-speci fic signal associated with excess netastabl e species can reduced
wi th a noveeondsdoat i on agent. In the present methods, ROMAISPEEi0BI509
background signal due to excess netastabl e species, such as singlet oxygen,
for exanple, can be suppressed through the use of singlet oxygen quenchers
(SOCQ . The inventors have discovered 5that excellent discrimnation results

fromthe addi.tion of .certain NVA c the ratio of
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| abel in tohe pedasdedve binding conplex to signal fron1the | abel s present,

but not in such a co | ex dramati cal | can be achi eved
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sensi ti Vi thY adsGy Hindee s &ﬁdm’oﬁ‘s foﬁfg&feﬁtﬂﬁgea hRtaddisie b@'dﬁ for u%@rﬁdlﬁ% £rcdétfoher ent
conbi nations of free (e bound to anal yte) and conpl exed (e.qg.

anal yte bty CE?{@#HHPIH‘F?F%%EPR“W abbane@efs%ﬁw@l@lsw@m@ﬁwnescem labeled

sensitiz eﬁnalo%ta)@hﬁqnap@qg HroGiadd RFLRAN PROhpd:itiRb- 2BR forfBYARSAS LRl Y contribute
to the observed chenilum nescent signal. Four proposed reaction schenes are

listed befhswilumpstasatigbaipinlopsompetay pbind torpensisizeptelodyhie  Goanpigres of
proxim ty&%ﬁfﬂhﬁﬁrfe?c%htgl'agéled]%a%g%f@§l:ns1§jze$%el'édFB nbng%BBrrﬁecﬁahﬁ‘%ﬁéa ggﬁeaSt abl e

speC|es Non- speci SI gha ree- SLSBP + + excess tast abl e
speci es Nohled ppedisplace thilgheled andlpp-onge@bmlimeiRiog e col@bSHPe binding essgy.Aet ast abl e

Speci 10 '\Qﬁth%p ﬁﬁgdnﬁen‘? M[unﬁﬁes%ﬁ?%eleﬂ'aﬁaﬁ% he%halgrg a%ﬁ’s%rLR{%r l%glédes%ﬁ

types of unlnescer-sen3|t|zer pairs can rea reaction m x and
i nteract mmwhnhhmimBMasﬁabmepspémnmgbﬁdﬂg@ﬂ&phﬁ@séhﬂﬂteﬁt&gméréMghal but

only 20 the, first ! redue a. signal is relatable to.the.anount of
anal yte i %na lj[]e 15 gnaf:r%ga%%ﬁ 10n§3h'g1ns upon. SPEW‘%L“%C ei acs”s,]ay mix urﬁ t0 C{)ndm?ns for

i nhibiti ngane&umg)ai mmetaige gpecisl & ahdongpindercaction tithake meglnmhnnfemam croe@olﬁndo ns
n enbodi s of the present

2-4 in rel n to t act on nt

Cventi on SEREPAGRED Bl HobREt toadBiobB B PG BRBfyt os of i nterest in a
sanpl & ]E)y nEanﬁs aOlfeSLﬂﬂﬁ"thefdpécl?d: léhdﬂlﬂgpﬁrﬁﬁﬁstbnﬂﬂﬁgl dua\t@{hwlaﬂzgytbneseamieytsef and
25specific binding partners.(s the anal yte erei.n o ecific

bi ndi ng pXPEFREMY &W%b&%@rgﬂnwtt%g aheéra RIS Oeé%e;fm&[lm 1§ g e a

phot 0senspbiide amdeatabieGPéadsliy pRRRn WL et dhémiaRARcent@bmpanar Rbédﬁgn of thg! et
oxygen. Anot her specific binding partner for the apalyte is |abeled wth a

chemi | umi Re@tats srepispBithte CBW&}}%@S@?HWW@WH&B@P%S b@ gengiadon of lighe Brnal yte

causes f ofg@dbidohity A8 LHNEORPLRXER minER& nfOBPolIMMRS &AL £08BRUN
under oes a chem | um nescent reaction 30when it interacts with the

met ast@bl @0y dichxlifegngug to physicelisenpstuthptibspetnteble wasicy b gensrafed iy e| ated to
the am)unée glfatehmaa &%héétf?onﬁ {ﬂe%ﬂ&nlﬁm&&nt é'yﬁ?[bo%ﬁ& Witdin 1@%11%{3)5'1&&5@6" ]iyabel to

condi tions generating a metastable species, typically generates a |arge
amount of thisnemgaant dhat wishia thyddetinag of the mplesae srfecigh at is p@ableqﬁren@mngtoﬂher eacti ng

W th the %&%hﬂf%&ﬁﬁ ﬁ@%u&a“%pcﬁ H\on hgh ﬁ Ine&ilﬂ@l 418 ttlﬂ%ﬁ% @m@{lﬁl‘ﬁ!o?s IS
in prOX|mty to ex an ere rea eto teract wth
any suspendible particles used Excess amounts of sensitizer-labeled specific binding partner
25  and/or chemiluminescent —labeled specific binding partner may be provided to the system in
relation to the amount needed to determine analyte concentration. "Excess metastable species”,
or metastable species not in proximity with the binding complex formed by sensitizer-labeled
sbp and chemiluminescent-labeled sbp, may be present and will lead to an increase in non-
specific signal. In the presence of excess metastable species, the chemiluminescent detection
30  reaction may not provide a useful correlation, or at best, a very limited correlation of signal with
analyte. According to conventional wisdom, the generation or presence of excess metastable
species ordinarily causes assay failure due to excess non-specific signal or limits the sensitivity

of the assay. The non-specific signal generated by excess metastable species can be reduced to

acceptable levels by diluting the analyte. However, the sensitivity of the assay is also reduced.
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11 WD 2011/ 143606PCT/ US2011/ 036509 t he conpl ex to produce the
chem | um nescent reaction. The excess anount of netastable species may
gener at e wWongni4Béoeant "background” signal such that noPasafsee11/036509
dose-response relationship can be elicited. In order to be able to perform
a honobgeneous nonseparati on assay when all of the reaction conponents
necessary for chem | um nescent signal generation are present both in 5 the

bi ndi ng conpl an n.free or. u mean ided to
B L RV g B Al A e R SR

isegalr ag i ggmcﬁsiwnpécﬁs@mnmfﬁchm’ﬁodﬂmmhgdngFﬂnithe?preienuﬁah&isamnﬁépbdﬁ@lesl gned
abel e art rs that are | abl e uner0|nte

si gnal - pr g wgp edﬁ@{?ﬁfSégegasm sﬁl%% wﬁa@,mg ?trﬂxasge& fﬂrﬁ’éﬁnipéﬁ EYR ex.

I n assay bﬁé@@&ﬂﬁ@@@dﬁ&@ebysmga dx?g’&ﬂ*xblﬂ:'ﬁerstﬂf@Q)’lQﬁ@ﬁﬁé‘l{tMs@h@Qﬁécmf@@d| on of
| abel ed sbp 10 menbers bound in a ex with the analyte fromfree

unbound | ARexedcatyiscripritndiog resultsfrqm &\?@60115911 %frC@WlaN%AaO%%lés RYASE akthen

agent ( NMQ\MAI @nd 6o 61%%51 &Gdu%@d B FeQ&ion Ae@icth él{énf?lflmﬁ{és&ﬁf 18641 b¥Escaipnt  of
the NMA to the reaction sol ution causes the si gnal fromthe bound | abel ed

sbp nmenbelelel (rsihg regrtverbindingeomp e kignal diom the @h@lﬁ prepengIbytiRaién skl 2si gnal

contr i but L& AMrARSE FPFAR) #l GnesOiced wihofRiARARE SRR s that is
not in close pfroximty to the binding 15 conplex, to a greater degree than
occurs in the Hisderstien of thiWWA imimphey rgetstaydensdvty i Wderstoed @i mieranhetoNVA a
speci o] o] oo Rb R Ll i gt he

ot as ol SoteRn SR HEGHRE S AR de 001.£ RPRERD el SHERERNERA TV, &
conpound Gapabilgtedbuh nm1lul1mmtqnt ﬁabalcd plpg “GL3BP’Y ian@$easitim31@>ehdwp¢ctfwut

pr oduci ng chenllu nment the. rel t|on hi p of

S anai ¢ o BAERbETRESRE SRR et L) i B R Gor PR GBI heF eases,
|ncludlngF@ngh@nxheuehs1mhmﬂ@ﬂm@hﬁ@hmkﬁn3|t|V|ty One aspect of the

present ipvent i i ni ng_an. anal The t
Prventi onl'* untR8¢s780r SuBoRE-oEGE Lkl Whefhafat g PR ShrR:
diluti®opn »f t@ouaamll%mf Fr&@aCLEBR Héix¥dst metabtablokisbeles BONagBpcelfie Signal
acceptabl naI- noi se rat| The nmet hod conprj ses treatl Fedlum
suspect ot of  doHk Pﬁ?ﬁg %ﬂm&ngﬁg% RS TEGHARE PSR SU AN thSHTo e

25anal yt e4 If MEEC SERBP +af feeCISSBINE citBUidtasedbiaspbhiat -9aemsiphiizeRigand a
chem | um nescent. conpound that can come jnto_close proximty wherein the

short - i vayshostds f@&%ﬁ@b%é%élffqrenéwpgﬁ ﬁgh@?ﬂ%&ly@%ﬁ GBEICRPEL CBY repsdn

phot osensint k&BfionGAR ah® Bfidradtinlifl (i ¥8eteRDI MAENE SERMte § ARABIsiBal Bt Sy i t'S
spont aneous decay. The nethod further conprises measuring the |ntenS|ty of

| um ndd cethe gy HE BEddcy  stehel thd wla@hieﬁ@ﬂ@@ﬁpu@&ﬁﬁwﬁ@ in appesay nfhed¥Mply o

| um nescenfeyBiRdd be sl al sl D i Rs AP RN Hhunt B S edi um
The chem | um nescent congpun is capa activation by singlet” oxygen,
and the phoneogetigisi-¢arre a@awyhé§0HHGWI@nﬁatlon of singlet oxygen usually
in response t r r ecular
oxygon O ten 13 RSPATEEL bb BlladoPloh MR, Bk ST LARIE LY L0 °F

phot osensanaiyz@rof aratest mensalmphd yescen bf wwﬁ@mdlmg vdaemcem mvblrvelgsthef itab&e avudl I
preferably b surface article

Dot1/ 1asetents POsg PrBSEeBY rEGTRR s Rorlh oby Sebe nbl Rk rodste
cheniIuniWﬂheam&u@ﬂnpmmndﬂdﬂnﬂnpqgmsnﬁmnsﬁenabipmﬁ@mnbameam&mysmmmmMOf

em ssi on of

o o one b S asenoszess Ao SRRt 0sIBndife REGH SRl Pt Al D G Sant ' "

conpound ¢Hemil@mile@Ser cohPotal Bimdiddest thehabelddRBp s due to the analyte causes formation

of labeled complexes. The chemiluminescent compound undergoes a chemiluminescent reaction
30  when it interacts with the metastable species formed. The chemiluminescence that results is
related to the amount of the analyte in the sample. Subjecting the sensitizer label to conditions
for generating a metastable species, typically generates a large amount of the metastable species
in excess of what is required for reacting with the chemiluminescent compound. Only some of

the metastable species is in proximity to the binding complex and therefore able to interact with
11



S5average distance in the bulk solution of the assay nmedium This
partitioning will depend upon the anmount of analyte present in the sanple
to be anawv@zed/143¢ve phot osensiti zer nol ecul es that do neCThScamm3@ssoci at ed
with the chem | um nescent conpound produce singlet oxygen that is unable to
reach the chem' | um nescent conpound before undergoi ng decay in the aqueous
medi um Thi s excess si ngl et oxygen produces a significant non speci fic

backgroun 10r v t.he sign m t he act maki ng
ot oot | onFORE: e g it Bt PSS BaE g 11 SRS PO PR Hoselt
sensi ti vi inyy Qefneiahﬂl sagrﬁmant Tia&gt@md’oilg@m sWkhat 8o udehg rdsg‘eq’é@,onwreraecsrrsmg. The
NVA interferes wth Si ng et oxy en, therehy reducjng,

quenchi ngcaarbe§hm9ﬁe1§§r%@t0ttr?ea%§ée REHY OU$ RSRSRFEOR Py Bhengihifen,

| eadi ng t e &AclidAYOMHERRA nebds %@herﬁﬂmﬂﬁés@&t Kighdl QerRdioR aRQN&GBAIURM in
increase in the sensjtivity of the assay. Therefore, the l1bassays descri bed

her ei ® pr B¢ PHding caepisyand larfrea &t é‘%ﬁop%foéﬁoﬁoﬁ’éé’&%ﬁ st ke ffopisled tor disepigninge

anal ytes pdindasd Wbond 1%Jlé@slbsmtothér%mqm%lml SepARRDE The SRR YRR dSIIRI €
equi prent for neasuri n‘%bt e anmount of I'ight produced during the reaction,

and with S 9riueaspecip ¢Q§@é¢ﬁbﬁqbel¢%la¢lgmqrm@@1%Pr@encan@lea sagersensthei vity,
uhi ch_cangbe BRALGHERaMoh AaKL. dly #E bR0Rfind B8 ANGIKAGIRr reaction mixture.

20No mattefF how t he photosensiti'zer and chem | umnescent conpound are
bound, it is dniassexalethoteembmdicd g thegovmbom the recessgrabiseriomatging dibelat sbrg f r om

[ts shp TROREL, ANAREEOMNG. ARFAELANGH Ui Dt SRR FRIRG] JROHR O the
f’ % {Hlotg g éé%ln um nescent E

ot her er 0 ensitizer onpoun pair
during t h@hmedls}eproﬂdtng@ nass a@duIWm&gelmtl(BTS/b%)ltatheocact)(bn toheme. Adhpourdids from

their res ve sb st eslowrelatlvet he..ti me |redfor
the 2 SaSS%?ec%we amoung%fr{‘ﬁen]ﬁﬁffA 0u rﬁ rr?aecslgg rs]gelutlon causes e sl nolbftror%the bauI%dr leb% edbp
nmenber t hﬂip mantm&sp(stglnxﬂ) a@f exbeed dbackegraind exgh:ilmndndmg\eimse@tal gOntrﬁ)utlb’[eframal yte or

to an assa 0 ose C tratl cted resence of
e anar s eSS e i G n G bRl iR e St Pant G RTR oo

t hat the degilgnategeatitdefive Gan obbuadn $}&eiblsefnb£6ﬂ NMAL an tHeenetindds H@Scﬁbbdr ectly)
or can bind 30 specifically to a speC| C bl di.ng pair .nmenber

[ a
conpl ex of Tt OGN Mebr &SPSHE® SreRBRPEASAPAON qf NBIHRG FEPPEESRE ﬂrcﬂ“ﬁb‘"‘?‘ﬂ lcl)f(‘)t her

entity (i metait@sié bpeties, a singlet @B Yichaee (IBOETARE NV &S o8 bshRomBsRAr bound to
it. Preferably, the chem | uninescent compound is associated wth the

surface, $9ERIF PLcaRPERiFharcasiapanlisietet pafeen witaout prduciagehomalimatesqegce.

general | ymalpall@Ilﬁp&@erbénmgfﬂﬁgréwoﬁgﬁ ¥t Bfnal {@CB%%TBM it fcHidid analvtufe®y @
receptor for the analyte. 13 WD 2011/ 143606PCI7 US2011/ 036509 When t he sbp

menbe?® aelshessive inciiabes mpladinn Bicherdpesistaf feiectivndensiyitthen | uni nescent
conpound are Q%ehas%{?)éﬂh@p@&nﬂw%eﬂ 18 a%étﬁ'&i ﬁpéétélrhﬁamn ar§ﬁ1’af§)ﬁé Q‘ﬂ%gr%%y

protocol results en one of the sbp nmenbers assocl ated w't
phot osensinvéntion, untikeprevioiLimintgsioap essgompiboadid desanoequdrelsiolution ¢fdhasaaiplet e and

an anal yt & anal Ofhixt e GRS ) 'a&h‘{@ve%ﬁ%@éé]rot%l%gﬁﬁ'to %ﬁi@ Fah 11te melflify at tachment

to a Ssurface or incorporation in um nescent
conpound ¢csnrgm>sere|a.eng :gmn@malshgpebyd oﬂn@n@amg quranaigicpinds cdeditons bedh thddwe f or

the a% ac te 1ft prése af%e.fl:ﬁ tflenaﬁn(l) RO tsﬂ O%sens}nzér 408 eimﬂ: mmesceélt[ £9mpo

phot osensf} Osend tI2er 18 ustd cause 0 acPl vat e
the chem ihanrname&nermto dmasmmmdujowheremahh ﬁbnﬂged imetasmlﬂe greciegntadinylaag t he

above eag);[y%Qrg generape?l bm%he plfln)togynss%tlzet:)recarll ¥era 1§}1t Eg c}\llgn}ll}&mlirilegchetnt compound prior to
its spontaneous decay. The method further comprises measuring the intensity of luminescence
produced by the chemiluminescent compound. The intensity of luminescence produced is
30  related to the amount of analyte in the medium. The chemiluminescent compound is capable of
activation by singlet oxygen, and the photosensitizer catalyzes the formation of singlet oxygen
usually in response to photoexcitation followed by energy transfer to molecular oxygen. Often a
surface will be brought into close proximity with the photosensitizer and chemiluminescent

compound, wherein the surface will preferably be the surface of suspendible particles. The
12



10havi ng a wavel ength with energy sufficient to convert the photosensitizer
to an excited state and thereby render it capable of activating nol ecul ar
oxygen t oweiogl/@seo6xygen. The excited state for the photoTarsséiiozeny capabl e
of exciting nol ecular oxygen is generally a triplet state which is nore

t han about 20, usually at |east 23, Kcal/nol nore energetic than the

phot osensiti zer ground state. Preferably the mediumis irradiated mﬁth

| i ght havin wav t h. of. t 45 to 950 15 nma hou h sh

wvel engt HodlBEr HEBE stiglio Bt e Gerid s ey RS

pr oduced ﬁﬁymbﬁmﬂ?aﬁMf@ﬁmm@1anghconvenlent manner such as photographlcally,
visually or phqgtonetrically to determne the anpunt. t her eof ichis
felated to t he BabuALOGH paeﬂaﬁfw an Prha@yée %&ﬂ%ﬂﬁlnmﬁnﬁ&wﬁcws aﬁ”ﬁ? usual |y be

pr ef er abl ghdiRe@kEht SdtthechehalaseashidozPbuddto bé E18¢H: 8 daBR othbit tRan2@bit ght  of a
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state of @R.RDEHIY aram%res?euala tRSsafh feets 9@ Qnargt&e& a%:e BﬁétBée%ﬁﬁzer W@)‘féaul@s fecond
photosenS|t|zer i s used, wavel eng ﬁ lig can be used which are
i nef ficiefngf mra@@alaw wﬁéhw@tndg@ﬁ@mentzc@rnp@md rEpduce piaglel gxyagnstbstbed by
the secon Q A S lumiddd&n® & h % nd to an
assay con%gﬁ%n%R%S E %@‘?ﬁé%%?a qn@ﬂ%ggéhgégg§%%%ﬁg?égpﬁhﬁgﬁ the first
phot osensmgdigeyr Thif ('ﬁxceéx"aan;ﬁlﬁ OX YRS rpebdtu@esa seanrffcantaronispiciisdrepkarannddigngl t he
particie itizer is
el oy PP hESeld i BORMAP AR o Blng dHE b PR AR
ener gy t hagnifitwetly trmnngeh@sregsdtltflm @t assatyaTE usf: of treN MA st thghro sefme'dl zer.
The 632. 6 oy aof_a heli neon aser |s. an i nexpensi ve |ight
sour e T oF ey RHER: WSOy S SR i SRS e B s BT e T ¢ e
regi on of smbmnﬁng&ﬁ@batckgmbmiﬂgnﬁﬂﬂom hceirezlqy akffgeﬁ,llb:ﬁiﬂﬂgyto us Bflprbvelm[’ent e pr es ent
i nvention. rea?tlons [ assay .for th

o oMkt s A A O T B b e AR b et TR e |y
that whi ciyspraviceBad IRpdin m@amdas siftyhod €hisdeteetind ahd nitagfridp akliYe vdrios oat@ﬁalytag i on

of the photosensitizer w |l so be ca ied out in_ an aﬁgeous me WO
2011/ 143606PEM Bt geBsesal A HSS TR SHURT B I8 s yriag ol ¢ oyed,
non- aqueofouie et 18:hs proBucdd dutnglhe reaa@)hoaﬂdtwlthl segmmﬁtt iBpRveinoht UL i8aal-to-

benzonitrile, etc. and aqueous nmedia with pH values that are very. high,

i e., grediwrandassAY Q9SigVity pvhichcpn P%whlqveféwhq% didution hthg apalytg S EpFtipny er v

hi gh, canpbg,tsed. As expl ai ned above, the assay can be perfornmed either

Wi t hout separation (honngeneous) or with separation 5(heterogeneous) of any
of th& assay Jbipeitshey thrphgtosensitizer and chemilunpescong cepregndrigibamdtys be

sol el y V‘a&rﬁfcalocflat rﬁ@ﬁ(he'r @&rhb’cglﬁd isrc‘aﬁab@e &Jdls%&laﬁglg\ffahﬁﬁesbﬁ SHRL angfbeéaonﬁﬁg ol vent
but will usua i nclude less t % of a“cosol vent when an sbp Trenber is
used t hat assgslaae%\wdt @ ﬁbp l’lrm;bq@i ol to ttl‘reeothﬁémembﬁroﬁf thehotsisenditimer alﬂéact ion wll
usually b y

about 5 t%w%@u&ﬂgd% % ﬂ]nnt ﬁ8 F%ﬁﬂégg ?@%tmgﬁgﬁhal@QQQQVMen t he
pH i s not comhm)ngftsd‘rodmﬁmm gespdegﬁmenamhewmuﬁt bs $long Irdativexy the intehrequideld varlthe

usual b% a conprom se between optinum bi ndi ng of the binding nenbers and
the p op% Mum for the production of signal and the stability of other
reagents of t h&eaﬁ&aﬂalmﬁmefnt ebrap@méo?haplbls baurd to eqlop nnerdbefrairat Bicgpedole of

producti o g i nv Ivun qgltéon of an al k | i.ne reaag %

i nserted Bih\‘)\% he' B] TN 83‘&% Yo" &g 338%8?‘818‘?“8?1 OSSR IQ}Wgen

and/ or 1;5iﬁfdgf®a|bylﬂ{eqﬁu@ﬁdﬁmﬁ theldgalgde] Phetthen %@b&i&d)nﬂhhg\lmﬂebtlyf)@ iglieadyer t Ihan )
10, usually 10-1 For het erogenous assa non- aguequs sol vents may al so be
used as n@ﬁ?ﬁgﬁéé’gﬁﬂ?@wdFHEW%ﬁ?Wn 8%@18&%@?&5H3 B Hgetiiher eh&dol vent not

react 3@f f {pebi@bdilyMo %ﬁé@lfﬁ'ﬂlﬁﬂl?paﬁﬁ{mr or to a compMRLF SkbSor wtié &pSmdiersde used
to achieve the desired pH mai ntai n the gH during an assay. Illustrative

buffers |WEFE&émkﬁﬂ%ﬂﬂ?“mﬁﬁﬁgﬁﬁaﬁémﬂbaFﬁgﬁaW tris, barbital and the |ike.

The The surface generally has an sbp member bound to it. Preferably, the chemiluminescent
compound is associated with the surface, usually within a suspendible particle. This sbp member

is generally capable of binding directly or indirectly to the analyte or a receptor for the analyte.
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20particul ar buffer enployed is not critical to this invention, but in an
i ndi vi dual assay one or another buffer may be preferred. Moder at e
t enper at we=o0ar3éver mal | y enpl oyed for carryi ng out thePbirns$eoig/oseact i ons
of proteinaceous |ligands and receptors in the assay and usual ly constant
tenperature, preferably, 25C to 40C, during the period of the neasurenent.
| ncubation tenperatures for the binding 25 reaction wll normally range

from about .5C to 45C,  usual I. r about 15C to 40C  nore.usually 25C to
200" whor 181 by Tgrors e iR e B et Rud QSR RER ARt o es
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10-16 M fibiees rdbramoyation shd Bbele of e ehanylumpueroenhrommsnad yerutrekisneralich as
whet her t fhemassayprintiphidkictiBld #8ve REHeAHAMchab] FHehOhc A dntiRt! é’;%rtictl@e
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2011/ 143606PCT/ U 036509 n conpetitive assays,
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i nat ) Contaft b e f RERILEFU AR A0E B ol BhSoSBl g o el dhband
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concent r ambenhafabbit0sippalieari@sts WK tdl/ nobé perdenorgetihitaatha lphidtescadtise gtouad | on,

t he desired rat f bindi,ng,. and.t he . I that the s nber s hind
homspoci 1y SsEBly, B PO s et S aERET fpe ot a2 BR AP BEY | e

I owlesls expaatiesgh Biajrigt @amgﬂagwrﬁﬁelg@?u, frehnplaly3y t@ds50 Iﬁﬁsﬂheﬂthﬁnib'bgﬂeﬂ

anal yte concentration expected, and.for nonconpetjtive assays the

l0concent P vcsﬁglam MUK § BBV TSRO RS sxmh”%m togéw&wl%?ﬁ%@aﬁl&ye% ration
but usual photdresscali@andel@nthelhe SHGLMARLY WhRHSs fela@n td freGmilintfot eciiaatd the

bet ween 10-11 and 10-7 M The anmpount of photosensitizer or chem | um nescent
conpound #&¢BRj ated with a sbp menber will usually be at |east one nol ecul e

per sbp nenbera@RdoMR%iPEualy B SHhreAB1ck0 Bxcitd bt @kiti-&dstirdfarb@4vighen t he

phot osensi ti zer or chem |l um nescent nolecule i's incorporated in a particle.
15Whi P&t hght of gepvelmetidbrtds Shcipmtly abeorbedrtivebic piotepypitizeh ether igans obe cert ai n
pr ef er encééitgﬁ)rﬁ‘?ﬁbg‘ &G &pastf&eexgﬁfﬂ!é% ef?érg); D6hs A5 B an ERE T s TR §tsh eﬁ)errgser of
addition I1s to add al Is the materials simultaneously. Alternatively, the
reagent s damr Heh eontsicombbphatrsisipizer Whan e sepohq plysergesitizenis luyed, Waeatengthe obssay

i s conpet{. i i i ] . i Labl 0 fter
corbi i gl TS Bt Qe R EBIE RS (RRPebiE AT B0 R, 08
Opt i onal | §y, thapec2d ploudsatsitonr. Shegecomphoesemitzbved Efttoend tohe assepgenp@calr e
comnbi ) d, hgtglgl gsrsgcliltgd roag&i e %];,Sléé) P M t?é%rgte(f’l(o)t%desnsi i(z)er6f0;1 Qe BRIHG & gual ly
from a@bou Mot es °t 0" Holr“betor'e tlhe NS 2erT1 S Eauden Yo generate
si ngl et ostygenordamebridngcd inglnt paetivlslsivong thesfinmgastosaditizer. When h gecanhonbgeneous

assay after all.of the reagents h been copbi ned, .th n.be incubat ed,
s 1 cbodtisitZes i gmp b RR P R ENChaVF R S ot Ml e

gener at i ofha®the $dwigt @lergg Iyt @bk Arstgtioasédshizer. dme BB 2.6 AinsdaRiondingah. Thi s
signal is neasured and is related to the anmount 3; t he anal yt. Ln t he
sanpl e t RYHE PR IHHHPEXRSPS YHEN e APSeX6HatioRe oyt é‘ﬁﬁ WY n a
honpgeme omsxias Sithe AR aBEut bPRtoBbEI700 @ drdFarB@di@d iR fuGRRRS fRbdel, t he
honbgeneous assay of the present invention exhibits an increased
sens!tivipvmﬁvér known assays. This advantage results primarily because of
the inproved si@nddifdeRabSEN bRy Rmh%'aﬁﬁ?telwﬂll hbh€naBl) bRESRENSu RS Od,

t hrough the use of free radical traps %FRT‘ or singlet oxygen quenchers
(SOQ) as #HbBPew pRgHM 2ta We%,ge{lm that which provides optimum assay sensitivity.

Preferably, the activation of the photosensitizer will also be carried out in an aqueous medium.
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WO 2011/ 143606PCT/ US2011/ 036509 CHEM LUM NESCENT- LABELED SBP The

nmet hods require the use of a chem | um nescent conpound connected with a
first spewOf2oti/tasévdi ng partner ("chem | um nescent-| abel edTalspii/o3dsn9t he
assays and net hods of the present disclosure, the chem | um nescent | abeling
conpound is imobilized to a solid surface, 5such as a particle, bead,
multiwell plate, or nenbrane, filter, test tube dipstick or pipet tip as
is found hn ot her afflnlté ssays gpddne

cheri | umi HEYEERMICHBSTREEFIER P Hé’t’“& &s§ éloﬂﬁﬂltﬁotl%‘???%%‘tf&ﬁt teaEF U Hpound and
ahne_mloer @ktode, SPeGicf b?zé(ﬁjﬁltlﬂ%ﬁ,@@ @ialaQueous medla w1th pHI\f:liLIg@ﬂ?t gobadhipanis, aI el
chem | um nesce el e p.inclu nor e chem | um nescent | abe
compounds&eaer t ant  SHHEY barf?éwg Vil ol SRR Lb%eétta%

i ncludes Qe We AyRak BPp&ForAtd StHRETRRSut Qa‘pa@u@tp@t@mt)g&le&tsmst Wih RPhation
In sone enbodi nents, a chem | um nescent | abel conpound is directly

connect edheragareoBy) ofmenidhsnsery cgmpanchs 5 8F0dB¢ts.a speci fic binding pair. In

some ot her e”bﬁé'gﬁﬂﬁ@nm&ﬁﬁm&ﬁﬂﬁ@B@b&éﬂ&h@Hh WAL e $eRY.01 RkBlvoraEPOUNdS are
directly connected to one copy of a nenber of a specific binding pair.

Di rect cobfiesat pigrfosolygng butr"éﬂélﬁlta@tt inciidg desgithpe 9% (oAb eeselrent whep @bt oval ent
bi ndi ng 'f%ﬁﬁé}% Qi Frat fsqghtclﬁenlg'nﬂfé tp?lgf ﬁe%{eﬁ Gl GNfe blﬂ&tﬁ% M&[&%H%d‘aur be

interactions. In one enbod | um nescent IS COova
| i nked t oingh&pegs Jfi abOlert@iilhgnqyeutuﬁléy infthy rapgpeofaheiitytte 10,land srgfmabdyrindblé ment s,

a chepy '“ﬁhé‘aﬁ@%ﬁ&&t 615488 %ﬁf@ﬂﬁt&gﬁb téﬂgﬁégﬁ%hﬁ’ O &%&h‘éﬁﬂfs‘?n% pOf More

copi es of er of a specl nents,
one or noﬁetheHmhwﬂybegcenwomabéhmwammmumdsbmdmgDﬁmﬂbe@h@ymEMWmemﬂdd to

one copy O[II oatlmunqt%or the ro?uc% s{%ﬁi dQﬁie s'tlg)llﬂgé otPeI:rqga{ Ier?t(s:tof t(f’lo er%gCtVlll?

i ncl ude” ofie B Hore At ances I'n oac Y'um Nescent
| abel congewnd péhdreareqmrmém sqgnabprsqhﬁzooﬂ laGtepiimaivig habdditiohhd am aﬂkalﬁnear y

substances are s n. aqu S qutlon e nt - | abe ed
oo o WREER o e e R A R R P g R SRR S B BRLS:
aqueous S@nil pl@ﬂuctﬂoﬂ Ws‘itﬁlll}ﬂﬂhs cRUNQDHHIBAIL Se gradtd thanally uSiiDs LN &Sy | NCl ude
sol ubl e p@gtelns .g. streptavidin, aV|d|@%%%§utravidi biotin

cationi ze t%@?no‘tsd"ésayf (-2RBPHRSPREIG AR eISh AhPANtioReq-pbove. r‘i]i‘ﬁ}H%i@I obul i ns

and fragn&mtlae@ﬁomﬂgtﬁmhetslameﬁmot redbrbh@dntl) dith e g RE o@rggﬁ neered, soluble
synt hetic dendripners sol ubl e synthetic nmer s

pol yacryl i caci \éﬁrlomwf§eré e%tﬂ %qi ® 'c}’%lﬁtﬁr the desird Al pad (ﬂémtfm Xlﬁ@ﬁ)ﬂé‘&&%ﬁhr i des

such as fuegt 18R@dtVE 8Errde XAl BoraRMPHIHARX Edrdhatc Ok RG] SRLKIAE, TRY Ot ei ns,
and aﬁ¥ combi nati ons thereof), |iposomes, mcelles, and vesicles, as well
|

as codbi neriiaas baffersmployed sowbersicaki hipmaeniipnt e i 4 ipdvigue pssay gl bl e

nat ur al kaMﬂP&ﬁ&r ?béﬁkﬂgkﬁ proteins (e.g. 1g@ Biotin/streptavidin/PAA).
Ot her auxiliary substances that are WD 2011/ 143606PCT/ US2011/ 036509

sol ubl e i n aquéedsate shpeiapmcsandndrmaldt ¢romeyddfetsleayineg outdhe bistine reactios ohe or
mor e chen oﬁﬂa@%ﬁ?ﬁ%d QB%%B{%P?R%‘%%%%% uaBPPordtaf EmFIN LR RRRMLLPT use

in the di ose
25°C to 40°C, during the period of the measurement. Incubation temperatures for the binding

25  reaction will normally range from about 5°C to 45°C, usually from about 15°C to 40°C, more
usually 25°C to 40°C. Where binding of nucleic acids occur in the assay, higher temperatures
will frequently be used, usually 20°C to 90°C, more usually 35°C to 75°C. Temperatures during
measurements, that is, generation of singlet oxygen and light detection, will generally range
from about 20°C to 100°C, more usually from about 25°C to 50°C, more usually 25°C to 40°C.

30 The concentration of analyte which may be assayed will generally vary from about 10™
to below 10™'° M, more usually from about 10 to 10™* M. Considerations, such as whether the
assay is qualitative, semiquantitative or quantitative, the particular detection technique the
concentration of the analyte of interest, and the maximum desired incubation times will

normally determine the concentrations of the various reagents.
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In sonme enbodi ments the auxiliary substance to which the chem | um nescent
| abel is 5covalently linked is a protein or peptide. Exenplary soluble
prot ei ns wochudg3@bbum ns, avidins, streptavidin, avidi RCTAISpMAOBESH X
proteins, fos, jun, keyhole |linpet henocyanin "KLH', imrunogl obulins and
fragments or portions thereof, whether native or engineered, and any
conbi nations thereof In one enbodi nent, the auxiliary substance is a

uni ver sal antibo%x %uch as I€$i wherein.thef henLIuninescen% | abel is
coval ent |y |i nREFPHTRASEN; YEISHE CAeT IS Gf e 2 ToveRtvsP™ (b PRaT Y ain its
bi ndi ng afnbditintwill ederaly barateyhigeEpetit EdneetRfbMf8cAoihbREYOS tHerhnalRR] ther
chenilunipggcent-label d sbp. enbodi nent, the chem | un nescent conpound is
connect ed"1% YIENEHIONBE @CR Bphs rppSR Vi o PHY erdeistrap PGP gally to optimize

bi ot i n- newt k@vitiEith of hokRgovefhe Mgt NTHALS COM Akl @ehceRPatdn bPHhehpAYERL | Ng
streptavidin-biotin, or equivalent |inkages, may for exanple provide the
speci f1 ¢ BhisRisHY sigatficsnee shpyldprpyids phacewrfclygatiswigble pigna! HETEMSs | uni nescent
conpound is a ARIHARREAGhDE he SONMBABLE wilNidpEE NGH thY EnaRfié BNPYENRALS 1Rf _
biotin-streptavidin and simlar |inkages are generall’y known. Alternatively

chemi | umi #resedinte-af hindingdengihe degragdlint ek Magbars bid manspeqifigsilyt Ysyally the
equi val enfy,,| 4 : il i ]

herm | U B o e e o e SR s,
| n anot heleast thydtihagnnalai caneeitrition pxiwatsd taad de noocantmettiverdsayetherr | umi nescent
| abel 145 20CONAGNLhY tel19KS holne IM%}Eﬁtahﬁl Q%F%(é%ﬁt‘}atioﬁ‘%ﬁﬂ}’su 1%9&% nust Ny
pol yneric auxiliaries tor connecting the c & L um nescent  cormpound can
connect t 0"t Meprsfrediyf ks thinndi’nd, foapemigbefraen 1018 anh 40 Ve Thyammanabent

l'inkage, gs biotin-avidin co@ ugate. or Qx.ingirgct al tachnept t r%ugp a
: photosensitizer or chémiluminescent compound assoeiated wit a.sl?l? member Wi uFu m ¢
uni ver sal “'captur e conponent Such as'a Specles speci C I mmunoglobulrn. In

sel ect enkedbmentdBcult e sohmninbermmd eng babs highal Wd wplyianchudedObwhaukd | i ary
25subst ance sel ect ed gron1.o%ysaccharkdes or sol uble self-assenbling
iR N

pr ot ei ns. PIFPSEBHECEIMS S SRR RELRYAFY b TS sbp i ncl udes a
pol ysagchar i dewsilkctic atlcAdn adoiide ¥iay 8o vaied 6adddpXydre BEXEd @RAain bRef&oies such
enbodi nment s, pol ysacchar.ide, such as am no-dextran or carboxyl -dextran
has an aviﬁpa@@ﬂw & BB ORI GHTEY | e e P hrger %ﬁ @il@orméo o gBe eparing i
ot her enbagiun@RbSly. AdSrnafiveRY lcad i LACHE RmbiMH SMbily & faheully ak@entRily 25- 150
kDa. In a further 30enbodinment, a em | um nescent -1 abel ed sb% i ncl udes a

| .a ch )
pol ysacch¥hepythe aggy i caurelifiviot tikeftearbe desighiesodd thejaiebitainalognftly an aver age
nol ecul arcafﬁingh% thk Rarh 1€ ak BHABp HendOr ALK EBindifk @e X&tcliyt@.@ﬂtilaﬁa{lly?ﬂp()di nent a

chem | um nescent -1 abel ed sbp 1 ncludes a pol ysaccharide, such as
ani nodext abagen g Haxd nvexedradisr thavdagentatic aumbiagse Sensiadly ingmafeinyrhoubf 70

kDa. WO ?@éelérﬂdé?tﬁ@ﬁ?ﬁ’n%%&%%ﬂﬁ@&ﬁ@ﬁoutz minytésto THAYr (RAROHeWBNRtSer ik NE

average di aneter of the chem unlnespentilébeled sbp is in the inclusive
range of Gwupdite gerRO0e yingletiony gealaad thedighiouiisreant is mepsyeadr por at i ng sol ubl e

proteins, or ofher S0l UBl&ARLHLAN RUNTRE s BE %%% bt AP L GePO! YTET'S,
or conbi nations t g%%é#,sﬁﬁe9avgrage gi%%%t%r‘gf ]ﬂe e &?a' ©
chemi | um megwed: if Hedred. dthes bl ¢ombimtibing iirabiteds raseltingimgbe gdne@@On piMingbet5
600nM,. i n_sone f rﬁger. nﬁodinents dn the inclusive range of 0,nMto 50
onM NS?XVIg?Eﬁ-I(E% CEBFe§ gmlumlscent 51gnal.tﬁ'ns signdl iS measured A relateng the

amount of the analyte in the sample tested. The amounts of the reagents of the invention

employed in a homogeneous assay depend on the nature of the analyte. Generally, the

homogeneous assay of the present invention exhibits an increased sensitivity over known assays.

This advantage results primarily because of the improved signal to noise ratio obtained in the

30  present method, through the use of free radical traps (FRT) or singlet oxygen quenchers (SOQ)

as noise modulation agents (NMA).
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The met hods require the use of a sensitizer conmpound connected with a first
specific binding partner ("sensitizer-|abeled sbp"). In the assays and

met hods oWotzha/ps@sent di scl osure, the sensitizer conpolad/Us201MO86509

i mmobi lized to a solid surface, such as a particle, multiwell plate, 10o0r
menbrane, filter, test tube, dipstick, or pipet tip as is found in other
affinity assays and nmet hods. The sensitizer-1|abel ed sbp includes an
sensitizer | abel nEound and a nmenber of a specific binding pair.

In some eﬁ@@@?ﬁgﬁ?§c %5L§¥ﬁ§P§FEer-Iabeled sbp includes one or nore

sensitizer u ne.,enbodi ment s n sensiti | abel ed
Son T net s olTE TS Feguige e asd B iR o el By R FECRY Wi Risar s

MU e e R L ey iy ‘ﬁSf“A‘S) T oy e one. of
enbodi rrenlﬁr§senbﬁ%°k&§i“e Péhf‘é’@ﬁ‘é‘? SO iaﬁ%ﬂ’élco@@ ‘H‘&Hﬁﬁ‘ﬂﬂ%l@ﬁé" %Ifﬂfﬁgétl‘if%e

connecs edsikcR a@@ﬁarﬁ&@)be&f nA RISt O nRMSRAE, fllicE t&t Bk, NighsAA, br ﬁn&trt@cag is
connections, also referred to as direct |abeled, incl'ude coval ent bi ndi ng

i nt eract i {oHad oS atfBithATSAY anAmMsihedt i ons, and hydr ophobi ¢ interactions. In
one enbodi ”EntTHeQﬁerﬁﬁﬂﬁhésb@rﬁflaﬂeﬁH%p in@lu&é%‘é%‘h@rﬁﬂﬁlﬂmlaéc%%et&m?boﬁﬁ’c%idfa' c
bi nding partner for the analyte. In some enbodiments, a sensitizer conmpound
i s i ndire@emherobanrseifiedindneamé- or nore 25 copies of a nenmber of a specific
binding pai .. 1hBoROBR G, S ERAHIIEALont AEICATLITREGIS RS T compounds
are indirectly connected to one copy of a nmenber of a specific binding
pai r. 10 nd¢headlimasrsadebad pempaysfiude auxiliary substances in addition to a a
menber of a s ,ally
ol ubl e 1 n”aqugone: SRt a BBk Re AL 3L BURRAARE B e RalR 05
or nore awmxinbéraf y spubstbanicespaar e sol ubl e i n agqueous sol ution. In various
erbodt ments. Aot AhbdHRR 30T RLHAR B IRLELBIOHELDS ol el g one
streptavidin, avi neu?ra Vi "ot i, eat nlzed1§§ Y un,
keyhole Ibmm@bch@ﬂnﬁyammﬁmfMprmnﬁahmmmgbmbuhmlmeaﬁﬂr&m@gnmﬂm§omnnpmné|ons
et.her natj.ve.or engineere

th
I L R R et L R R R SR
dendrlnermn¢ﬁggmr E%&%&Mmmsmhubhera&ﬂﬂhehs@nﬁchyaafaumﬁwgowmﬁﬂymamgl|cacid

"PAA"), solubl.e natural.  pol yners ol saccharld suc s dextran,
ol 1 gonuci Bisticis, Rptomu REn e TP RS BRE e dop)e CrhoRoegngs
m cel | es, cleR@umaskdhBsbel aScovwabitlyamkedidhispaificnitdind pamer RF thevngytef sol ubl e
synthetlc pol ymers, soluble natural polynmers, 5 and soluble proteins (e.g

| gG Bi ot i n/ st rBPeEYFAPIHIPUAY 2 C@fﬁ‘é}‘m%‘ij&?m fhphromppudhmducqily gpnngried &yl ubl e

i N agp@OoUsHeSRIntdid Qpicddfa hdRGEd 2 B%béclffél}ln?chﬁg%auatlﬁ 3GEENRE: hiBo@RRNR ondRF €
sensitizer |abel conpounds and/or sbp's are envisioned for use in the

di scl osedmptcheadurainesogy dabpkcompounds areindigetly eerneriehierons catyef ameamberefy
subst ancesﬂeaﬁ%in‘afﬂgﬁogi‘? Iﬁ(‘ﬁﬂ:%{ (t,dnﬁ&'ﬁohsaiﬁa{ldé &e%?ﬁl%keﬁgdlﬂérﬁ Jubkigtled B 28diREPL €1 N

or peptide. Exenplary soluble proteins iInclude al bumns, avidins,
10st r ept atsmacnhnmlhamndacnnt I@AGWH@QN sndgrrogretion of amglﬁcpmdmglpeyhol e li nmpet

hemoyani n Kt TRINOALADULA NS AN LEAGTER Si! CROBALARRCLRSHERG

whet her native or e neer ed any c I nations
enbod2hensbp’ StWieclamxludie @reyor mspbfsatuaﬂtaef jubstencayirv evlelelt incaquedvodyintiquch as 1 gG
wherei n the sqn5|t|zer 0Cilbel ovalgntl L i |veres%Wl ntibody

n'various émbodimeénts, a0ixi iary substances include solu%% pr(t)][elns c.g. Str
in a manner to
avidin, neutravidin, biotin, cationized BSA, fos, jun, keyhole limpet hemocyanin “KLH”,
immunoglobulins and fragments or portions thereof, whether native or engineered, soluble
synthetic dendrimers (e.g., PAMAM), soluble synthetic polymers (e.g. polyacrylicacid “PAA”),
30  soluble natural polymers (e.g., polysaccharides such as functionalized dextrans, amino-dextran,
oligonucleotides, proteins, and any combinations thereof), liposomes, micelles, and vesicles, as
well as combinations of one or more of soluble synthetic polymers, soluble natural polymers,

and soluble proteins (e.g. IgG/Biotin/streptavidin/PAA). Other auxiliary substances that are
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maintain its binding affinity for an anal yte specific capture antibody. In
anot her sensitizer- 15| abel ed sbp enbodi nent, the sensitizer conpound is
connect edwbDaooE&3@6 nore sbp's via a biotin- streptavi diPaTiusakagaes09
Sensitizer-|abel ed sbp's incorporating streptavidin-biotin, or equival ent

| i nkages, may for exanple provide the specific binding partner as a biotin
conj ugate where the sensitizer conpound is a streptavidin conjugate.

Al ternativ rrangenents. of biotin-st avjdin d simlar |linkages are
qener ar 1 y- Rt MR ER iR gt st Eab Pl R ot R or por at ng
20st r ept asteghilimiic@deht1abdd Eor@spuin¥edn@Ik sy’ Ndsa @@ SsiontdYoruise In tAedibdiesel ntkage f or

attachnent of sbp or sensitizer conpounds to one or nore additional
auxi | i ar y¥$ 8% %nces. In another enbodi nent an auxiliary substance to which

the sensiti zermlkahetmbsliGanahe Bidilary subk@fcel t§ which YR dhefnilGmRRd¥idAbe]l ASSAY
formats using ?olynerlc auxiliarjes _for connecting . the sensitizer conpound

can cohnetvaiepiht iked pedirpteid o pertidagEpanrisne polplle pofanspglpda adbuming avidinent

251 i nkageyrPRNKIGO ¥R YIphal RERGR iR, fRYjuh ML ERC impd haGhEBRhL “kihteugh a
uni versal capture conponent such as a species specific i nunogl obulin or
bi ot i n- avingnoglehligand Grgments or portignsidpiset wapherdiafenerengipegsed, and any

sensi ti zeLliaelRhh800r | AChUGRBAReAUNE bt SaSRANCEuRELERLAMOIY Ay

pol ysacchari des or so e s assenbling proteins. In some embodi ments,
an sensi t #sZeE, Whdseih gt chpipilimioksgeisdabal ip obwpdeatly hakddde thewolverns! aanbaly-iext r an

or catboxyl - t - I - - ' such as
anino!gex%%%%?g?ﬁﬁg?%ég&?gggfﬁﬁgﬁﬁgﬁﬁgggﬂkgﬁg%%agﬁﬁﬁfé%%ﬁggqaé#gﬁ? in the
range of d@kDamingscsOkBasd shp cmhoditmhet the whaoiiumentssenh esnanndisepageterdtd ecul ar
wel g_h ti n orJ{eho? rr{oaenﬁ%e’sovfia 212 E?llé 1n—st:[reot ]VISCP ko[%qjiotino e%trgvl{crlit rfi?ﬂ;a %.”%Rgrln'rlr&r%%éscgnt—
cheni | uni NEscent = 1 abelet”'s P w1 Uded A pdfysaccﬁarld%, Jucn'as

am no- dexhbdead p’sdadooxating ex¢praididiotingoraguiaa edt digkagen Iney Ubiaaxampliegldviden t he

range of 50-10 . In a yet further 20 WD 2011/.143606PCT/ US2011/ 036509
R A ey N s T A e e
as amno- deptavidm njugat.bakyhatdexihaRniay oNPiotnstedpel ageaniinieitdtliakageeirght of
70 kDa. In nost enbodjnents, the average nol ecul ar. wei ght of the .

sensi ti zeF PRI Aty ey Cpemlﬁlﬁanqsg@f-@ﬁlsighpaﬁn@%ore?ratmtrﬁm“%- 3000
kDa. In Sﬁlﬂﬁ‘n,%H&Qﬂ\i’aﬂ@ﬂﬁlﬂﬁagésh@laﬁwﬂ[z@% lffﬂlhgcﬂdf Atach@it 9hdbpQk chdd@luminescent
sensitizer-1abeled specific hinding pair 1s typically 350 kDa to 1500 kDa

SENSI TI ZERMPABEYSS0 Pre Afdenre pdhtiang! sk diaphvb¥¥RSi ti zers descri bed above,

sensi tizers usghibthdrRribbdithehtaNkili®y s@beandd &AvHisH @PEIRGhiluthidR&htdBe1Qf her
subst ances and conpositions that can produce netastabl e species such as

si ngl & osaygentlyinkad &ra synibetic polwpasy abtay forjatsisine palyievaewdirrisy foan ext er nal
l'i ght connecting the chemiluminescent compound can connect to the specific binding partner for the
analyte by covalent linkage, as biotin-avidin conjugate, or by indirect attachment through a
universal capture component such as a species specific immunoglobulin.
In select embodiments, the chemiluminescent-labeled sbp includes an auxiliary
25  substance selected from polysaccharides or soluble self-assembling proteins. In some
embodiments, chemiluminescent-labeled sbp includes a polysaccharide such as amino-dextran
or carboxyl-dextran. In some such embodiments, a polysaccharide, such as amino-dextran or
carboxyl-dextran, has an average molecular weight in the range of 10 kDa to 500 kDa, and in
other embodiments, has an average molecular weight in the range of 25-150 kDa. In a further
30  embodiment, a chemiluminescent-labeled sbp includes a polysaccharide, such as amino-dextran
or carboxyl-dextran having an average molecular weight in the range of 50-100 kDa. In a yet
further embodiment a chemiluminescent-labeled sbp includes a polysaccharide, such as amino-

dextran or carboxyl-dextran having an average molecular weight of 70 kDa.
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10source. Thus, for exanple, nolybdate (M04.2-) salts and chl oroperoxi dase
and nyel oper oxi dase plus brom de or chloride ion (Kanofsky, J. Biol. Chem
(1983) 2580360D6H3dvave been shown to catal yze the conver Corused1ilogeinogen
peroxi de to singlet oxygen and water. Either of these conpositions can, for
exanple, be included in particles to which is bound an sbp nenber and used
in the assay nethod wherein hydrogen peroxide is included as an ancillary

15reagent, chl.oroperoxidase is bound to a surface.and nolybdate is .
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arene endppRekeYiadRer SUEH cldilinfndéht RbESK PN khdindufidPhAhEAd 206 nM to
endoper oxi d 9, 10- 20diphen,lanthracene-g,10-endqgg{oxide an

e d
5, 6, 115 120008M. dbwaisfirthes smbedimeie isthe ncluspg saiee % WM [ 9 or di rect
absorption of |ight by these conpounds rel eases singlet oxygen. NO SE
MODULATI CBENSHNZER-MWALETRRP noi se nodul ati on agents of the present
i nvention are conpounds that when included 25in an assay reaction m xture
as descri bed Hérenathods ngeird tie @sapftaiyensitezcs@arpofindcdonentddngthpafirst $eadfict hat t he
resul ting,..sj: f n te-, r
backgr oungiru g Aapieh i e AN B N B E LA R TR RS ORI,
absence ofhe tdmsitixivkompourtdiengrimsebilizedet ledis] sukiv®, such ac @ ppdcindsultitvall plarehi bi t,

suppress or ench.t he t.ast.abl e specjes geperated b he sensitizer,
Chorey - B AL aTRRCimheE SRER EndChRhY gt SRt o
speci es 3fdafhddsi nprovi ng the sensitivity of the assay. In the present

met hods, the are. singl et oxygen quencher SOQ . WO

2011/ 143606 pC BeS T EFORRFbYD M B s b O me B AT R Sint s ar e
present idpetiiabind@a paet hods at concentration between 10-6 Mand 10-1 M

frequently between 10-6 M andl10-2 M often between 10-5 M andl10-3 M

sonet i mes~ bet B&MA BMBOdNEY a&@nmtlzqrﬂa@ifﬁéb%%wd?%%@ae KBVEE" nodul at i on
agent 15 s Qngpands. between 5 x 10-6 Mand 5 x 10-4 Min reactions according
to the present nethods. In still 5further enbodi nents, a noi se nodul ation
agent is presdRfoBeemRIMENts an grnsitiggrapheled skp mgludesyane o1 pekecaopishel accor di ng

to the presand: FRLNRAR binding pairlN€ Noi se nmodul ation agent can be supplied as
a separate reagent or solution at a higher concentration than is intended

in the reacti dnsent embashimenty aserisgizersoonpmsis direetlearngeteditogme ghmorsfcopige
wor ki ng sl Ul 0k 52 GRE6E bin'&ln% ﬁ)taﬁ'.eh{ s%ﬂféto'ﬂ%P erABLdHhERD ohOofille géfrﬁiti‘zgﬁla&?s' red
reacti on 1OConcentrat|on. I'n ot her enbodi nent the nor se nodu aplon agent
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covalently linked to a specific binding partner for the analyte.
In some embodiments, a sensitizer compound is indirectly connected to one or more
25  copies of a member of a specific binding pair. In some other embodiments, one or more
sensitizer compounds are indirectly connected to one copy of a member of a specific binding
pair. Indirect connections include auxiliary substances in addition to a a member of a specific
binding pair.
The auxiliary substances are generally soluble in aqueous solution. Sensitizer-labeled
30  sbp’s which include one or more auxiliary substances are soluble in aqueous solution.
In various embodiments, auxiliary substances include soluble proteins (e.g. streptavidin, avidin,

neutravidin, biotin, cationized BSA, fos, jun, keyhole limpet hemocyanin “KLH”,

immunoglobulins and fragments or portions thereof, whether native or engineered, and any
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25  linkage, non-covalent linkage, or by indirect attachment through a universal capture component
such as a species specific immunoglobulin or biotin-avidin conjugation.

In select embodiments, the sensitizer-labeled sbp includes an auxiliary substance selected
from polysaccharides or soluble self-assembling proteins. In some embodiments, an sensitizer-
labeled sbp includes a polysaccharide such as amino-dextran or carboxyl-dextran. In some such

30  embodiments, a polysaccharide, such as amino-dextran or carboxyl-dextran, has an average
molecular weight in the range of 10kDa to 500kDa, or in other embodiments has an average
molecular weight in the range of 25kDa to 150kDa. In a further embodiment, a
chemiluminescent-labeled sbp includes a polysaccharide, such as amino-dextran or carboxyl-

dextran having an average molecular weight in the range of 50-100 kDa. In a yet further
20



desirably is the case where the reaction product is chem | um nescent but at
a different wavel ength. CHEM LUM NESCENT COMPOUNDS Chem | um nescent
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deconposes wth the sinmultaneous or subsequent em ssion of |ight. Em ssion
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the cheni PRPHEELE ﬁ'[“all%‘h‘ﬂ’)‘f‘) iofbyersiop of Y%P%q“é’le%}dé 9 HBEIC HES LB TBEC ent
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will general]y bg preferable t 5 %lte t he senS|t|zer with |ight
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Enol et hers of use in this invention general have the structure: (1) 15

wher ei n t esqaf 2 lpoggnee. phhjedpelided spbdBa iqope %tae Byventiop ReENEHZHY ¥ t he group
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hydr oxyaryl, am noaryl koxy, heteroaryl, etc., and nmay be

t aken tog@ngi@troxmetnhﬂ@rl@stdmommn@?rswﬁéll%cehtSBQf]coemmFmdStl@:lm@ﬁ thearqng ng such as
a cycl oal &%Bﬁg )?&ie% a)é'l'zfﬁg‘c%rbol qu k{hgﬁﬁ@erﬁﬁg%&ﬁ&e bijke, and D2 is

preferably a or ar ers y way of illustration
and n?% | dlpilqnalan‘djmcera:rﬂélCzerglomraxlgrq_ami 556 11 12-tetraphenyl naphthalene 5,12-

endoperoxide. Heating or direct absorption of light by these compounds releases singlet oxygen.

NOISE MODULATION AGENTS (NMA)

The noise modulation agents of the present invention are compounds that when included
25  in an assay reaction mixture as described herein, interfere with the specific binding pair such
that the resulting signal from the analyte-bound labeled sbp members exceeds background signal
by a significantly greater degree than occurs in the absence of the NMA. In the present
methods, NMA are compounds that inhibit, suppress or quench the metastable species generated
by the sensitizer, thereby reducing the background signal caused by "excess” metastable species
30  and improving the sensitivity of the assay. In the present methods, the NMA are singlet oxygen
quenchers (SOQ).

21



di hydr odi oxenes: OAr 1 XArf, (2) where X=0,S, or ND2 and Ar and Ar' are
aryl including substituted aryl wherein at | east one WO

2011/ 143606RQTI/14ED011/ 036509 substituent is present as &EITAIS201@0BEEN9 Or

hydr oxyl group. Vinyl sulfides of use in this invention generally

I ncl ude the above nentioned enol ethers wherein the oxygen atomis repl aced
by a sulfur atom 5 Enam nes of use in this invention generally have the

t t C= C 111,\ wh tl | kyl
o e o g S o ROBEEDE sl R R S m e M ERERER DN Y% Y

t he gr oupb&wasi 19’ iM andf0 ' HaReusitietwddsent$ Modnd10t B, SRecredcdnE@n 1p15 of etdabf y
H, .al kox het er oa et c.

o A ky 7 abhay ar%%t&?% Q)ar%\idyala@l&te i F%Soww@bpwgleg fwwrnéodu[%af} 28lier ei n
D4 is al kpbscansbtidta sr-e1ei Miafg@ 5 SUDS M fnueatiSnOicdriig @ &f birs@k teBBlEah gl f rom
the or OUpfurther embodiments, a noise modulation agent is present between 5 x 10° M and 5 x 10* M in
reactions according to the present methods.

The noise modulation agent can be supplied as a separate reagent or solution at a higher
concentration than is intended in the reaction solution. In this embodiment, a measured amount
of the working solution is dosed into the reaction solution to achieve the desired reaction
10 concentration. In another embodiment the noise modulation agent is combined into a solution

containing one or more of the labeled sbp members. In another embodiment the noise
modulation agent is provided as a component of the reagent comprising the reactive compound,
where a reactive compound is used rather than energy to produce the metastable species.
The degree to which the noise modulation agent improves the signal-to-background or
15  signal-to-noise ratio will vary depending on the identity of the compound and the concentration
at which it is used, among other factors. The degree can be framed in terms of an improvement
factor in which the signal: background ratio of an assay at a particular analyte concentration
wherein the assay is performed with the noise modulation agent is compared to the signal :
background ratio of an assay at the same analyte concentration without the noise modulation
20  agent. An improvement factor > 1, or between about 0.5 and 1, or between about 0.4 and 1, or
between about 0.3 and 1, or between about 0.2 and 1, is a gauge of an improved assay and
evidence of a beneficial effect of the noise modulation agent. In embodiments of the invention
improvement factors of at least 2, such as at least 5 and including at least 10, or at least 50 are
achieved. It will be seen in reference to the example below, that improvement factors can vary
25  within an assay as a function of the analyte concentration. For example, improvement factors
may increase as analyte concentration increases. In another embodiment the variation in
improvement factor across a concentration may result in a more linear calibration curve, i.e. plot
of chemiluminescence intensity vs. analyte concentration.
In the methods described herein, the NMA is a species or compound capable of
30 interfering with the metastable species, such as, for example, singlet oxygen in the reaction
mixture. In an embodiment, the NMA is a compound that competes with the chemiluminescent
compound for reaction with singlet oxygen. In an embodiment, the NMA is a singlet oxygen

quencher (SOQ).
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consisting of H and substituents of 1 to 50 atons, preferably, phenyl,
aryl, al koxyaryl, am noaryl, t-alkyl, H, alkoxy, heteroaryl, etc., and may
be taken wogetih@seobo forma ring such as, for exanple, &darmaalo36509

cycl opentyl, 7-norbornyl, and the |ike. 20 D oxetanes forned by the
reaction of singlet oxygen with a chem | um nescent conpound have WO
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and the di mat%aloi am no[ ca] benz anal o ese conpounds are oxidi zed by

si ngl et o¥ygeH074080 mc@vwe@ b%téfﬂl%ﬁrﬁefﬁlﬁéﬁe) rgifl-p8ide gordeerBapeeittdon wit h
formation;@faide q@g&%gkﬁ derivative and light em ssion. 15Another famly of
cheni | um nescent conpound is Al kyl Thoxenes, for exanple C 8 Thi oxene,

bel ow (6) 20 S@f@tth@tmpélamblywh@mc@lhmlbmmplmé@@@ihputdmmmgmd@etm pipkiedines
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2011/ 143600ROT WB2GHY GB3GHOycd), ﬂbtthylhaaim aﬂianasr(duohrwblttd)c&lelsmamines wedt s.

vinyl sulfides), guanine and the like. When a singlet oxygen reactive compound is to be used as
SOQ, it is to be understood that it is acting as a competitive reactant to the chemiluminescent
compound for consuming the singlet oxygen. It is preferable that the competing compound,

15  especially when it is an electron-rich alkene not also form a chemiluminescent product. Less
desirably is the case where the reaction product is chemiluminescent but at a different

wavelength.

CHEMILUMINESCENT COMPOUNDS

Chemiluminescent compounds in the practice of the present disclosure are compounds
20  that chemically react with singlet oxygen to form an unstable intermediate that decomposes with
the simultancous or subsequent emission of light. Emission typically occurs spontancously
without heating or other energy addition, and without addition of a catalyst, energy acceptor or
other ancillary reagents to cause decomposition and light emission from the intermediate formed
by reaction of the chemiluminescent compound with singlet oxygen.
25
Preferred chemiluminescent compounds are usually electron rich compounds that react
with singlet oxygen, frequently with formation of unstable intermediates such as dioxetanes or
dioxetanones. Exemplary of such compounds are enol ethers, enamines, 9-alkylidenexanthans,
9-alkylidene-N-alkylacridans, aryl vinyl ethers, dioxenes, thioxenes, arylimidazoles and
30  lucigenin as are generally known in the art of chemiluminescence.
The chemiluminescent compounds of interest emit within the wavelength range of 250 to
1200 nm, typically emitting at wavelengths above 300 nanometers and usually above 400 nm.

Compounds that alone or together with a fluorescent molecule emit light at wavelengths beyond
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The next group of chem | um nescent conpounds includes bis aryl ene conpounds
i ncl udi ng the bis-9,9" -acridylidene and the 10, 10' -di net hyl derivative
t her eof dweanil@saoby Singer, J. O g. 5Chem 41:2685(197@rT/Useaiigssson, and
bis-9,9 -xanthylidine. Qher chem | um nescent conmpounds that satisfy the
requi renents gi ven above may be found in European Patent Application

0, 345, 776. 10l n one enbodi nent a group of chem | um nescent Iabel conpounds
conprise an acridan ketenedithi oacetal V|n f or mul SR2 R IR
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or gani ¢ gV'BBBOESht Vﬁ?ﬂgﬂmf%m OrFaRzl%ala&an&b% Fijdh SO B el ect ed
fromC, NeonthouRis that eﬁrn 12RchboA 5)5@%1 FEAEBLIMABSA 6B hﬁ%e bfipghtculRf REbuGt. iTEN. By
the latter is neant that when a npound of fornula 7 undergoes a reaction
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i nternedi ates. The excited state 20product can emt the directly or

can tr ansgageraflpbe pieferably to grciteris SgySlwr ith Ihﬁ]@)tr"é'f’é’é]@ﬁgthsa}@@@ﬁﬂ@fl SPhpaughilener gy
transfer Gauslge dds@iie o 1RGe 4N ¥1§1ng h@ nflﬁéégefnﬁé&ﬁ% @G&\%‘?}‘; Rk | n one

enbodi mrent Rl and R2 are sel ecte rom su stltute stituted al kyl,
substi t ut dvepOmsubstituted al kenyl, substituted or unsubstituted aIkynyI
substituted or unsubstituted aryl, and substituted or unsubstituted aralkyl
groups of 1-20 carbon atons. When RL or R2 is a substituted 25group, it can
be substituted with 1-3 groups selected from carbonyl groups, carboxyl
groups, tri(C-Cs alkyl)silyl groups, a 503- group, a 0503-2 group,

gl ycosyl groups, a P03- group, a OP03-2 group, hal ogen atons, a hydroxyl
group, a Einleothegroduge,in dnd noengivo gperallghatethagrayctuaemoni um gr oups, and
guat er nary phosphoni um gr oups. The group R3 is an organic group
containing from1l to 50 non-hydrogen atons selected 30 fromC, N, 0, S, P,
Si and hal ogen in aQﬁition qglthe necessary nunber of H atons required to

C=C

/

D, OD,

(1)
15
wherein the D, 's are taken independently and are selected from the group consisting of H and
substituents of 1 to 50 atoms, preferably, aryl, hydroxyaryl, aminoaryl, t-alkyl, H, alkoxy,
heteroaryl, etc., and may be taken together with one or both of the carbon atoms to form a ring
such as a cycloalkene, adamantylidene, 7-norbornylidene and the like, and D, is preferably alkyl
20 oraryl. Exemplary enol ethers, by way of illustration and not limitation, are 2,3-diaryl-4,5-

dihydrodioxenes:

X Ar',
2)
where X=0,S, or ND, and Ar and Ar' are aryl including substituted aryl wherein at least one
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WD 2011/ 143606PCT/ US2011/ 036509 satisfy the val ences of the atons in the
group. In one enbodinent R3 contains from1 to 20 non- hydrogen atons. In
anot her ewbadiwvmsdost he organic group is sel ected from tReTgrSoup/08@nsi sti ng
of alkyl, substituted al kyl, substituted or unsubstituted al kenyl,
substituted or unsubstituted al kynyl, substituted or unsubstituted aryl,
and substituted or unsubstituted aral kyl groups of 1-20 5carbon atonms. In
anot her eﬁgoqi nt %rougs f or FS iH§JUdi substituted or unsubstituted G -C4
al kyl gro @?“%ﬁ3ﬁ§ ety oL B QT BYUURS 81980 t ut ed benzyl groups,

al koxyal kyl , carboxyal kyl and al kyl sul fonic acid groups. Wen R3 is a
substituted group, jt, C be substituted with 1-3 groups selected from
carbonyl gr oup\él}wléalfﬂs&?fﬂm@w&ﬁlﬁélevequ(gep@r BrlRg f»}lg?‘m PRI ,enﬂj H§7-
group, a QhQ&n2hcxQLh at@h ¥GOSNded By QURSur abnP03- group, a 0P03-2 group,

hal ogen atons, a hydroxyl group, 10 a thiol group, am no groups, quaternary
annnni%n1groups, and quat ernary phosphoni um groups. The group R3 can be

j oi ned t opintiR&Tof R iR thifBvEmios QPRkAlSafe Re Hrucfrdenbered ring. In the
conpounds of fornula 7, the groups R4- Rl1l each are independently Hor a
substituent group which permts the excited state product to be produced

and generally co in on11€$o 50 atons selected fromC, N, 0, S, P, S

and hal ogens. pr esent at substituent groups which can be 15present

i ncl ude, wi tHout\Ili m tati/on,al kyl, substituted al kyl, aryl, substituted
aryl, aral kyl, algeayi=cal kynyl, al koxy, aryl oxy, hal ogen, am no,
substituted i ng, carboXxyl, carboal koxy, carboxam de, cyano, and sul fonate

groups. Pairs adjacentbqigggs, e.g., R4-R8 or R8-R6, can be joined
together to for car bocyclit<or heterocyclic ring system conprising at

| east one 5 or 6- nenbered ring mhkﬁh is fused to the ring to which the two
groups are attached. Such fused 20“heterocyclic rings can contain N, O or S
at ons andwhétin R miagiba indepghdsntlysdlityll yesiSandtivatmbinfg stbssitietits 86 tHelvt@ are

menti oned above.. |n one enbaodi t R4&-R11 are selected from hydrogen,

el ogen- st s, G EGHR SIS ENE Sa el MBSty 0 EOBtB e Ehe || ke.

| n aned hekydesdyaai, ABioady1 3lalyp D hikeTMeMAdSs L kas one of R8, RG6, RO or R16 as
a hal ogen and the other of R4-Rl1l are hydrogen atonms. 25Substituent groups
can be incorporated in various quantities and at selected ring or chain
posi t i onsg.iAMkyliiencAG alkd BBriddnf GerdehQMERY the QridRed.fy the properties of the
conpound or to provide for convenience of synthesis. Such properties

i nclude, e.g., chem | ugi ngscence quantumyield, rate of reaction with the
enzyme, maxi mumlight stntenpsity, duration of |ight em ssion, wavel ength of
i ght em ssion and s@l™uiity in the reaction nmedium Specific substituents
and their effects arse 3D il9ustrated in the specific exanples bel ow,

whi ch, however, arg not [fo be.considered Iimting the scope of the

di scl osure i n anywayy” Fo seti ¢ expedi ency conpounds of formula 7
desirably have dgach 4 R4 t|jo as a hydrogen atom I n anot her

enbodi nent a grosQ_Q onpevndszhave fornula 8 wherein each of R4 to R11 is
hydrogen. The groups RLNR2 and R3 are as defined above. WO

2011/ 143606PCT/ US2011/ 036509 . 110 N

Dy
“4)

15  wherein Dy is alkyl and the remaining substituents on the olefin are selected from the group
consisting of H and substituents of 1 to 50 atoms, preferably, phenyl, aryl, alkoxyaryl,
aminoaryl, t-alkyl, H, alkoxy, heteroaryl, etc., and may be taken together to form a ring such as,

for example, adamantyl, cyclopentyl, 7-norbornyl, and the like.

20  Dioxetanes formed by the reaction of singlet oxygen with a chemiluminescent compound have
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1 R38 In an enbodi ment a | abeling conpound has formula 9, where LRG
represents a linking group with reactive group for attachnment to an

speci fi c Wondivg3gart ner, or solid surface. Rl SSR2-L- RBCTAIS2011/036509 | n
anot her enbodi nent the chem | um nescent conpounds conprises a
chem | um nescent acridan enol derivative of fornula V below wherein Rl is
sel ected from al kyl, al kenyl, al kynyl, aryl, and aral kyl groups of 1-20
carbon atonms any of whi can_be supstituted with 1-3 oups sel ected from
carbony ! BF gape @b g Rriitesderths v ety by ®) 8RS TGS OSce-
group, a fR&3téch e oeesp@lding@fin: gr oups, a PO03- group, a O0P03-2 group,

hal ogen atons, a hydroxyl group, a thiol group, am no groups, quaternary
anmoni um groups, or quaternary phosphoni um groups, wherein X is sel ected
from C1-C8 al kyl, ar9r,Qaral kyl groups, alkyl or aryl carboxyl groups
having from 1-20 £ar bon |ato tri (G -C8 alkyl)silyl groups, a 503- group,
gl ycosyl groups hodphor groups of the fornmula PQQOR )(OR') wherein
R and R' are 15i ndependen sel ected from Cl1-C8 al kyl, cyanoal kyl, aryl
and ar al kyl grodﬁ&dzaLial 1 |yl groups, alkali netal cations, alkaline
earth cations, anmon nd trial kyl phosphoni um cations, wherein Z is
selected fromO and S atons, wh@)ein R6 is selected fromsubstituted or
unsubstitut ed .G - al kyl henyl .. benz al.koxyal kyl and carboxyal kyl
oroups, it e tsR e uRAER G SRR by nBbELIR B e MO IRERERAL &Y ot e
from ad kyétlectoh kiok ynerfyyateeptyr, wah chehralio@ent Rghtaind sbhecasenat diokgamefis R7- 14 ar e
hydr ogen 2011/ 143606PCT/ US2011/ 036509 . .I' n_anqt her. enpodi nent

t he cheni Tpﬁ\ﬁrgﬂe@é‘ ERPIEY t8%t¥§]rof’%méld‘é?¥ Fﬁe?H?Hibﬁ%%B%ﬁ%reﬁ‘BFFaéﬁﬁéor n;ﬁ? ornula Vi
bel ow whegiekdtankhnd periitl RedrBsbsiion andlidy bmiseibkenyl , al kynyl, aryl, and

aral kyl groups of 1-20 carbon atons any of which can be substituted with
1-3 groups selected from carbonyl groups, carboxyl groups, tri(C-C8

al kyl)silyl grogese: faniSQ3 ch@hiQifinesder® S9BpcAin&Tik 0 BRIy AphthaBr@ssacsa PO3-
group, a QP03-2 group, hal ogen atons, a hydroxyl group, a thiol graoup,
am nolQr olliFsmos; peu sampouRdoM ML gYithds thegranyina eaproapd: Qhesspsmsrswhilsr oups,

family include substituted 6-amino, 5-amino-6,7,8-trimethoxy and the dimethylamino[ca]benz
analog. These compounds are oxidized by singlet oxygen in a multistep reaction that results in

decomposition with formation of a phthalate derivative and light emission.

15 Another family of chemiluminescent compound is Alkyl Thoxenes, for example C-8

Thioxene, below

¥

7N

= 3

O C

(6)

20  Another family of chemiluminescent compounds is the 2,4,5-triphenylimidazoles, with lophine

as the common name for the parent compound. Chemiluminescent analogs include para-
26



wherein X is selected fromCl-C8 al kyl, aryl, aral kyl groups, alkyl or aryl
car boxyl groups having from 1-20 carbon atons, tri (G -C8 al kyl)silyl
groups, awe08t/gys@ap, gl ycosyl groups and phosphoryl gr@apaisediiobesos or mul a
POUOR )(OR') wherein R and R' are independently selected 10 from C -C8

al kyl, cyanoal kyl, aryl and aral kyl groups, trialkylsilyl groups, alkal
netal cations, alkaline earth cations, amoni um and tri al kyl phosphoni um
cations, xhe&gin.Z%Eﬂnd 2 argteach selected fromO and S atons and wherein
R2 and RIYEFEYPRYEENIIRRTPYY YRIE " Ed from hydrogen and Gi-C8 alkyl. Z1 RL
15 Where | ong wave | ength em ssion fromthe chem | um nescent conpound is
desired, | ong wavel ength em tter such as rene, bound tqQ th

cheni | uni ﬁ&f@éﬁ%m%ﬁ%g&rﬁau%ﬂ“% cprBendn e ety Yeleye compop el the

ol ecul e §igw, 9bgridpRdne agl the 16, De-dvBsth i ile Gtk @ thdtdd8ddseiehed B Birge rmgcent
conpound. Preferred fluorescent nolecules will be excited by the activated
20 chehi | Ghamhd 2631 Emderisrainaar! Risd O -santhylidigg-el engt h 1 onger than the

em ssi on wavel ength of the chem | um nescent conpound, usually greater that
550 nm It is usually also desirable that the fluorescent nolecul es do not
absor b at Othsechgailamasgachiscogpondg Hiat spsisly thoregieitomeats @iveh abgiaraydedeindiiper .
Exanpl es Anel odam ne, ethidium dansyl, Eu(fod)3,
Eu(TTﬁo3,E%ﬁ@%g%%%Tgﬁﬁaﬁ%?%fﬁgggzg2,2'-dipyridyl, etc. In general these
dyes act as acceptors in 25energy transfer processes and preferably have

hi gh uor esc : I : i i | hal

oxygey§ They ?gﬁnﬂéﬂﬁﬁﬁg%%éggﬁé8?9%Fgﬁg§$%$%f§§5§§§@?§§%ﬁ%ﬁ% 3%3?%ﬁ8¥he

i ncor por akdtowrdidfiodcttel (Ao nhdvingiforesdeht conpound into the particles. The

el ectron rich ol efins generall%éggve el ectron donating group in
conjugation with the ol efin: 1 AB8606PCT/ US2011/ 036509 wherein Ais
an el ectron donating group suchlas, ifor Jexagple, N(D2, OD, P-[C6 H4

N(D) 212, furanyl, n-alkylpyrry 2-yhaddyyl, etc., where D can, for
exanpl e, be alkyl or aryl, ang her d directly to the olefinic carbon
or bound by the internedi acR of ot hyr CPnj Ufat ed doubl e 5 bonds,
substitutents of 1 to 50 atons, ppvhi gh n@y be taken(iogether to formone or
nore rings, which are fused or unfused, e.g., cycloalkyl, phenyl, naphthyl,
ant hr acy| whegeiniRdaltyand Ra deerasganid growm gorfeinfngriom 1 to 50 nonqhyydriepenptemopapd (L) . A
i nking g NI in . ure of the nolecules, i.e.,
photosens%%#gggfkcﬁeﬁ*#%%?gggggﬂgk%%ﬁ%%%ﬁﬁ? sEp menber or nol ecul e

10assbti at ed iihetgrawps Baptd Rfin ghepamppwideof fiyeivhy cobrety eganiEgnop fonhingr oups
that are [ in ot.0 I 1] [
B B L S o T
mat er i al saltoovsdightgipduceorb 8y tlor lager pauntdne thet whanhy cspauild ggd@iniula Turclergoerent  of
a |liposone aor oil droplet, |atex particle ilicon rticle tal sol, or
dye bryst Srtopar o SR Horiay o8 RAGL oo ke FRRWBRT iy B can bea
bond, an atem thdipyalueivn oI da¢ @upse alnghifnaliydedneimtergediatps Thoexcitedititai ght, or
branched chain of at some of which can be .part of g ring structure. The
subst P4 uehPaYEL e 97t (e ReieectBreg s L g SEe BB hItTaRy B P SR AP HEP Gror e
usual I'y fm&mﬁﬂ, eﬁeﬁg@bﬁ@fer &leilfﬂg ﬂghﬁ@?@@ﬁﬂé@frgﬁﬁkﬁ ﬂlLber@géHt g@léptgmm)&geﬁg nt atomns
conprising the chain arg sel ecte romC, 0, N, S , S, B, an e at ons.
In anot he?m@ﬁiHB‘?ﬂtﬁ%ﬁ‘id %zteaé?r%el‘??&ﬁlﬂﬂné’? §ithiR ooy ied allgl. subsiiedSm ¢, 0, N,

P and S aﬁrﬁﬁ@sﬁtu-{_é@ﬁall&'ﬂl_‘gflﬁ)%sﬁﬁte@bpﬂiﬁu&ftihﬁéd diRaw1, 20zanRaR: ifsubdiRushal Nads
0

normal Iy from 0-10. ) ?en atoms can be present as substituents on the
substituted or unsubstituted aralkyl groups of 1-20 carbon atoms. When R" or R” is a substituted

25  group, it can be substituted with 1-3 groups selected from carbonyl groups, carboxyl groups,
tri(C1-Cy alkyl)silyl groups, a SO3™ group, a OSOs™ group, glycosyl groups, a PO3™ group, a
OPO;~ group, halogen atoms, a hydroxyl group, a thiol group, amino groups, quaternary
ammonium groups, and quaternary phosphonium groups.

The group R’ is an organic group containing from 1 to 50 non-hydrogen atoms selected

30 fromC, N, O, S, P, Si and halogen in addition to the necessary number of H atoms required to
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chain or ring. Typical functional groups conprising the |inking substituent
i ncl ude al kyl ene, aryl ene, al kenyl ene, ether, peroxide, carbonyl as a

ket one, ewoDenil/w@abonate ester, thioester, or am de grolrpT/iBRIINA365a9M di ne,
carbamate, urea, imne, imde, imdate, carbodiimde, hydrazino, diazo,
phosphodi ester, phosphotriester, phosphonate ester, thioether, disulfide,
sul f oxi de, 255u|fone sul fonat e ester sul fate ester, and thiourea groups.
I n anot her .e od|

term nati ﬁl& ; ea:_ﬁ otfqledlgorn%lﬁgtﬂe g_r(f\lﬂg_ f‘nl okr%I odlg{égll{k c%%eﬂi@%romal t@@ n@‘)‘
v\/r?( =0) 0- Rhy‘dﬁ(gel;@t)oms Iﬁ%aﬁ?r%nbodlmﬁ(th‘@))rgamc @R@bts&):}ectle@frﬁm%e—g}biﬂ%ongiﬁw
erein n anot er e 1n roup 1.S a
pol y(al ky?%ﬁgv?é“wwélwl s B ASRO T A O R IPOBBS0 B st o o
t er m nat i N@ydyn sabstifdd-or un@rbstltutgd aryf Nﬂi substidited or 1§ls@05t1tute@(a1~ﬂ]);yl 2rou 61020
- C(=0) 0-, 8& Cﬂl RC%§1% or -C(=0)NR- group,
wher ei h F@%rlgon@it(ema 3ot el‘r‘?féquilfﬂ%it E’@u@? ﬁ%B BeludpIUbstfPEd BRBbsE ted may

al so i ncl yea fod 1fpyrﬂa&mr;%su%ed&%ﬁ&dbyﬁuteégé&ypgrgmt alkdx%ralﬁ?l @dgyak{l%@up

whose presence acilitates %ng t o anot her nol ecul
at t achnentikdsulishigsicidgroupsr Wehen RJ s agubrbituses iy ses be falb@ta@tﬁ%’gﬁh 15 graups

nol ecul e &%m%ﬁ%%ﬁﬁ%iﬂﬂ,ggHﬁﬁ &mﬁkYMﬁg %ﬁ 1Q§§m§ﬂmﬁﬂ% ?Sggﬁf abgrs from

the reactive group for en t actl group eavi ng group
such as aOR@l ogrevp, atyomybgroaps aEPk ar@pgs @B@s agrdun, helogdmeatirhsy ahyndraed group,

onact SophT & i %f%%n bk RRAORN RofobI S ERRRRI e, <
N- hydr oxysemsi Tﬁhengrd@ RiNtB)pe gsnegrto gltt@luﬂ on/\HhetDeomhleteglrimrﬁ -merhberedoaiggt Invhe h a

noi ety on_the s b anc pical Ly -a nlne t he. process splitting
The*ext or cEIgRT ARG, ISR RV aP SeBThE b abtBuo uf of S RIRITERHEY bona
bet ween awhiah pemmk t}tehaecmdb&teqnc@c( N hefprc&illlce&imnd ge@lrajlym))ntamcfroﬁm Etocﬂ)rdmmyl

car bon of e . l.abel.i n 15 anoth nt RGis a hydrazine
o oy e REE LG SO PP pyseoag PR SR P T e g e o
gr ﬁuplj zb preﬁubﬁtlammﬂh@utlﬁmiaa@g!ca&gll Elﬁblsflﬁlfelmaﬂ(yhyi@ﬂ esmr)]sﬂiauéd a:ﬁ(lagelkylb | In
ot her e (0] ngs, .atfachne a Nol ecu not her nol ecul e y cova ent
bond for nﬁg‘?ngﬁ f)ﬁmrl fgf‘?ég‘f“]@&?ﬂ 320! mmtsﬁwangﬁamxw 9ROAKOXYL | ve
group as @esdtbdidelcyaho, @H(ﬂélﬂfoﬁﬂe ERAFY. PO FUeficas cdupd 6RARI-RADEARLRORBaOBe When

the reactjve oup is an isocyanate or |soth|oc§ﬁ£ate 20gr oup In stil
ot her enbwmeﬁg%ﬁ%wrfat %rab%%trﬂcywqr hefgocyclig sing gys %ﬂnéﬁtSmB@hHaSFB?%tﬂi%n but

rather physieatd fiy #&eh m%%&&&%geo Whieh theasd ke sgarré)mcﬁ&imdméeaal tered.
By ph S|cal forces is neant attractive forces suc% ydr ogen bondi ng,

el ect #&st batgrecyshc iggricen eantdn s PoR S afyifradp kebsastab ltll?ga%‘bfit@‘ff?n@u)é}wr tenphse
stacki ng, aRds §B&GhdntiGn@f bl Y ohd il RGP RE REULD AR 1R @rd%geﬁ Rlafgbdi N,

anti gen-antibody and nucl eoti de-nucl eoti de interactions. React’i ve “gr oups
f or cheni vullalivixpgiongs oich gemsthoxyz ethgxyo t-bethendndihd hkes beanptheoemimd ekt ¢ o

Fol 1 owi gt AR RLE R e s Qoo Byl bR 5 4 003 )
Thi ol reahwtwgmgwuups -S-S-R c¢) Carboxylic acid reactive groups: -NH2,
Sonctbors; o) Ry RSt be AT LI L PR o e S an
f) O her peaohs mehgztomldﬁlSmn@n@rder Rnhﬁmfthmblpertm; adnle ;empodidend proeide fdrve
groups | ngolnggnelencc]cjof sylr_llgl’esisggll_llczﬂ pr'glyel}lyezs’inc%_lé. g., chemiluminescence quantum yield, rate

of reaction with the enzyme, maximum light intensity, duration of light emission, wavelength of

light emission and solubility in the reaction medium. Specific substituents and their effects are

30 illustrated in the specific examples below, which, however, are not to be considered limiting the
scope of the disclosure in any way. For synthetic expediency compounds of formula 7 desirably
have each of R* to R'! as a hydrogen atom.

In another embodiment a group of compounds have formula 8 wherein each of R* to R"!

is hydrogen. The groups R', R” and R* are as defined above.
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SQ2CH2CF3, N-hydroxysucci ni mi de ester, N-hydroxysuccinimde ether and
mal ei m de groups. Bifunctional coupling reagents can al so be used to couple
| abel s t oworzgami4asoand bi ol ogi cal nol ecul es wit h noder at @Cy/Use@a0s6sed gr oups
(see L. J. Kricka, Ligand-Binder Assays, WD 2011/143606PCT/US2011/ 036509
Mar cel Dekker, Inc., New York, 1985, pp. 18-20, Table 2.2 and T. H Ji,
"Bi functional Reagents," Methods in Enzynol ogy, 91, 580-609 (1983)). There
are two types of bifunctional reagents: thgse that become incorporated into
the final structure, and those thatR p and serve only to couple the two
reactants. 5 AQUEQUS SOLUTI ONS ueous solutions suitable for use in
the present disclosure are genera : 1 OWSs containing greater than 50%
wat er. Aqueous sol utions descri bef i i i i
reaction m xture, sanple dilution, or sol utions,
chem | um nescent - | abel ed sbp solutlonsﬁgsen5| |zer-IabeIed sbp sol uti ons,
or concentrated solutions of one or nore of: 10chem | um nescent-| abel ed
sbp, sensitizdnah amb¢@memtariabelin@¢dnhmmyd hadgemnis), vdareglRG reprdé¢nty a hidiise
nmodul ati o ts, ueous
buffer sogﬁﬁggﬁéﬁm éﬂﬁﬂébﬁﬁﬁggﬁgyﬁh Fg%%%ﬁﬁSﬁﬁgéth}8p§m?ﬁ§ﬁ%gnnnnly used
buf fers capabl e of nalntalnlng an eh\s{r o3RTRMG i n agueous sol ution
mai nt ai ni ng anal yte solubility, nalntq ning reactant solubility, and
permtting the chem | um nescent reagtio S proceed Exenpl ary buffers
i ncl ude phosphate, 15borate, ace
tri s(hydroxy-net hyl am no) nmet hane Y4 -/vcine, tricine, 2-am no-2-
met hyl -1 - propanol, di et hanol am ne MOPS, HEPES MES and the like. Typically
aqueous sol utions for use according td¥the pre%ent di scl osure will have a
pH in ¢he range of about 5 to about 10.5. Suitable aqueous sol utions nay
i ncl ude one or nore of the follow ng additional 20conponents: salts,
bi ol ogi cal buﬂh@m@mﬂahboﬁnmsﬂh¢ﬁ@h@mmﬁqM@@h@m@*mn¢nﬂ¢nmﬂﬁSa gl ycol s, and
det er gent i i red
aquoots. soiea Rt RS RN o RGP URAR Hb O ellit il
<0. 1% sodalkenybalkgayl, amldarm ﬂ%ﬁrgxﬂps nf B2@Cb¢nRadms @nydf Mhad cambasubstiiited
conmer ci al | fron1Be odi ments, an
saueous <8l PReRer SR L el rabhS oo CRe 9T e |
mat ri x0 | sSQD gruivb, I%HfEOs?%rBEsAglyméngrlSupM 4 PO O gitip Pr OBD 2@0@30@&10@%“%1 ac
mat ri xes ﬁgused fo&g but not limted to sanpl.e | ution, calibrator
sol uti ons OB RS CERYR: PR LYPS 6’5”58‘1"“{%%“8% ““E é’f?é‘P% PLSITIH | ed sbp
sol uti OnSphho@pld)nﬁlﬂCgrbﬁIfﬁ]l;Whéraﬁgﬁ:@tsaect&hﬁiorfli €110 | 1?5515 ryl, @fatity$ gtolﬂpsl, hl&ylkh‘&t'}%mary
sense to osphat e ere , as kng term " BSA"
refers in aE‘FPé‘%%I%‘HH e Er@wslef(}% Ny icalst Qkﬂgﬂvﬁgr% KSBUAUR the art .
WO 2011/ 1%@&@@%@@@52@@94 DRRAANSSAN: mwﬁss(easgm GhERIR LRART 48 2

[

speC|f|c Inding action to nediate the rOX|n1t¥ tween the

cheni funi ‘rﬁ‘é%éﬁ’ﬁnﬂ}’ sgeteddron feCe ARk FRRPHBE ciRtanf aptybgoupsptrighy!stine
sensi ti zegroRbskalPhetn@iSRNNkA1ing @5t @A6AL FnSBRum and trialkylphosphonium cations,

wherein Z is selected from O and S atoms, wherein R is selected from substituted or

unsubstituted C;-Cj alkyl, phenyl, benzyl, alkoxyalkyl and carboxyalkyl groups, wherein R™'*

are each hydrogen or 1 or 2 substituents are selected from alkyl, alkoxy, hydroxy, and halogen

20  and the remaining of R are hydrogen

R14 R7
R13 | R8
R12 O l}l O RQ
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5 n anot her enbodi ment an anal og of the analyte is used conprising a
sensitizer-anal yte anal og conjugate. In another enbodi nent a | abel ed
anal yt e iwousad4s@®apri sing a sensitizeranal yte conj ugat @CT/$2011/036509
sensitizer-anal yte anal og conjugate or sensitizer-anal yte conjugate and
analyte will conpetitively bind with the specific binding partner for the
analyte. It will be apparent that in this type of assay nethod a negative

correlation betweep th noun f anal Oln t he .sa and the intensity
o oo | on b a5 R fmR gy HontRit Gn Qo bt 4 R BORRERE of

chem | um étﬁ%&iri]ll off fahlla Vb@og Kvhartn EblCiﬁiis@@:tefdQ'fonbalﬁyil #1GenaN hikgeylSargl at her

pr otelns or_other a es via an | noa resent rret can
Use cheri PRIV HESwSAE 1 I 35@ SRR P RS P ybété‘fl@gt“i“il?d ~hefeprsisele ateé? ds
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DETECTI ON 15Light emtted by the present nmethod can be detected by any

sui tabl e known neans such as a lum noneter, x-ray film high speed

phot ogr aphDcofi/i4e606a CCD canera, a scintillation count ePCTaSehanBESad
actinoneter or visually. Each detection neans has a different spectral
sensitivity. The human eye is optimally sensitive to green light, CCD
caneras display maxi num sensitivity to red light, X-ray filns with nmaxi num
response to either UV to blue light or green 20light are avail able. Choice
of the detection device will be governed by the application and

consi derations of Sty conveni ence, and whether creation of a pernmanent
record is req;%pqgsplgﬂiyqig'enbodinents where the tine course of |ight
em ssion is rapid\ it is advantageous to performthe signal generating
reaction to produge—FRe cheni |l un nescence in the presence of the detection
device. As an le the detection reaction may be perforned in a test
tube or 25 mcro I plaﬁé housed in a | um noneter or placed in front of a

CCD canera in a housing adapted to receive test tubes or mcrowell plates.
USES The present assay nmethods find applicability in nany types of
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accordance with the methods of the present disclosure.
will be employed for linking these materials to an sbp member or a particle such as a lipophilic

component of a liposome or oil droplet, latex particle, silicon particle, metal sol, or dye
crystallite. The linking group used in the present disclosure can be a bond, an atom, divalent

15  groups and polyvalent groups, or a straight, or branched chain of atoms some of which can be
part of a ring structure. The substituent usually contains from 1 to about 50 non-hydrogen atoms,
more usually from 1 to about 30 non-hydrogen atoms. In another embodiment atoms comprising
the chain are selected from C, O, N, S, P, Si, B, and Se atoms. In another embodiment atoms
comprising the chain are selected from C, O, N, P and S atoms. The number of atoms other than

20  carbon in the chain is normally from 0-10. Halogen atoms can be present as substituents on the
chain or ring. Typical functional groups comprising the linking substituent include alkylene,
arylene, alkenylene, ether, peroxide, carbonyl as a ketone, ester, carbonate ester, thioester, or
amide group, amine, amidine, carbamate, urea, imine, imide, imidate, carbodiimide, hydrazino,
diazo, phosphodiester, phosphotriester, phosphonate ester, thiocther, disulfide, sulfoxide,

25  sulfone, sulfonate ester, sulfate ester, and thiourea groups. In another embodiment the group is
an alkylene chain of 1-20 atoms terminating in a -CHj-, -O-, -S-, -NH-, -NR-, -SiO-, -C(=0)-,
-OC(=0)-, -C(=0)0-, -SC(=0)-, -C(=0)S-, -NRC(=0)-, -NRC(=S)-, or -C(=O)NR- group,
wherein R is C;_g alkyl. In another embodiment the linking group is a poly(alkylene-oxy) chain
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I n anot her enbodi nent of the present disclosure a kit is provided

contai ning assay materials including chem |um nescent-1| abel ed sbp,

sensi ti zewolabel4a@6sbp, noi se nodul ati on agent, and anciPCrarsgomaagents. | n
sone enbodi nents, these assay materials are provided in 15aqueous sol ution.
I n sone enbodi nents, one or nore of the assay materials are provided in
concentrated aqueous solution. Concentrated aqueous sol utions of the assay
material s rovided to.a r ctlonm v h the
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aqueous solutions. In other enbodi ments, one or nore assay materials are 20
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at the time and place of signal generation. Preferably, the"detection
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30 -NHNHg;; and f) Other reactive groups, e.g., R-N3, R-C=CH.
In one embodiment reactive groups include OH, NH,, ONH,, NHNH,, COOH,

SO,CH,CF3;, N-hydroxysuccinimide ester, N-hydroxysuccinimide ether and maleimide groups.
Bifunctional coupling reagents can also be used to couple labels to organic and

biological molecules with moderately reactive groups (see L. J. Kricka, Ligand-Binder Assays,
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concert with the detection systemto neasure the chem | um nescent signal
rel eases at and following irradiation. W 2011/143606PCT/ US2011/ 036509
EXAVPLES wRanmle3de Thi s exanpl e denonstrates anPCEUsa@a®3&@y9 f or an
anal yte using a nethod described in 5the present disclosure. The effect of
addi ng a noi se nodul ati on agent on the signal strength and signal
sensitivity of an assay for an analyte is denonstrated. Sanmpl e

solutions containing O or 10 L L inJ|x L, | Mmynoassay
Buf fer ( {?Fﬁ%krlfﬁrr %Cmél%& %‘?rg’p]ggg’d’pf f%?‘r&ﬁ%‘le 2L2 W?c&ﬁobﬁﬁ%%f PSA from
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to each wall} to @uPBhwivbRcalapial ! SA acceptor beads (PerkinEl nmer) at a
concentration of 1000 p.g/nlL. The m xture was incubated for one hour at

roomtenp y five p.L of streptavidin-coated donor beads
(PerkiﬁEI %é?@éﬁv\ﬁoed}a ed to each well, followed by incubation for 30
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modul at i oghvagenént ifquédéls RblutibrSagianthigXxilyalsoRiBiliay) thaBaifink kdaSREQORbility,

integration, sodiumazide is an effective singlet oxygen quencher (SOQ,
with si gndldReprifgedee Qhﬁwlkb@lnﬁwmare%cflawg%raceg%gﬁwﬁ%&g&féﬁw PeMdpRRPIE eased

by as|4mchoras, a_'é&%_b, d_Ml%h@t@,%riﬂﬁﬁﬁBQj—ﬁletﬂ?l!aﬁi Shhade ({rf@ﬁ cB2INe, tﬁ&ﬁ@,@fﬁrﬁiﬁéhﬂ ns
did not show significant increase in signal-to-noise. The increase in

non- speci PFEYisl-Bivarnod digghegopingd@P atHIgH oMt Saang éhediksn iy picdly agpeai ngl et

oxygen i SqJi@HHCRA utRBordRAG kI BALGR disSoRAIGH haDEE BH S th e T ARugipNChes
the singlet oxygen and thereby significantly reduces the non-specific

si gnal i nabgnt Hssay. 30Tabl e 3 shows data for the same i munoassay, with the
Pntograti o AL ademIlThh ARG A A B R D RO
si gnalO t ocamepiogents: stsobieldgioyl asfermdéphals, iBFing FTABLOE nethanol, glycols, and

detergents. In some embodiments, aqueous solutions include Tris buffered aqueous solutions,

such as Buffer 8 (TRIS buffered saline, surfactant, <0.1% sodium azide, and 0.1% ProClin ®

300 (Rohm and Haas) available commercially from Beckman Coulter, Inc., Brea CA,).

In some embodiments, an aqueous solution emulating human serum is utilized. One
25  such synthetic matrix is 20 mM PBS, 7% BSA, pH 7.5 with 0.1% ProClin® 300. Synthetic
matrixes can be used for, but not limited to sample dilution, calibrator solutions,
chemiluminescent-labeled sbp solutions, sensitizer-labeled sbp solutions, and ancillary reagents.

The term “PBS” refers in the customary sense to phosphate buffered saline, as known in the art.

The term “BSA” refers in the customary sense to bovine serum albumin, as known in the art.
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Plate were read initially using 40nsec excitation time / 80nsec integration
time foll owed by a another readi ng using 180nsec excitation tinme / 550nsec
i nt egrat iwo 20ivm3ebOnNsec excitati on 80nsec integrati on P8A¥USapoE@Enent in
Final Conc in Rxnn /nL nmean RFUCVS/ NS/ N Di H20 Control 0O 100 6, 158 569, 102
7% 8% 92. 4 16. 7mM Ascorbic Acid 0 1,068 24% 100 17,691 2.4%

ASSAY FORMATS

Assay formats require a specific binding action to mediate the proximity between the
chemiluminescent label of the chemiluminescent-labeled sbp and the sensitizer label of the
sensitizer-labeled sbp.

5 In another embodiment an analog of the analyte is used comprising a sensitizer-analyte
analog conjugate. In another embodiment a labeled analyte is used comprising a sensitizer-
analyte conjugate. The sensitizer-analyte analog conjugate or sensitizer-analyte conjugate and
analyte will competitively bind with the specific binding partner for the analyte. It will be
apparent that in this type of assay method a negative correlation between the amount of analyte

10 in the sample and the intensity of chemiluminescence will result.

In addition to attachment of chemiluminescent label through antibodies for binding
antigens or other proteins or other antibodies via an immunoassay, the present methods can use
chemiluminescent-labeled nucleic acids for detecting nucleic acids through binding of
complementary nucleic acids. The use in this regard is not particularly limited with regard to the

15  size of the nucleic acid, the only criterion being that the complementary partners be of sufficient
length to permit stable hybridization. Nucleic acids as used herein include gene length nucleic
acids, shorter fragments of nucleic acids, polynucleotides and oligonucleotides, any of which
can be single or double stranded. In the practice of the disclosure using nucleic acids as specific
binding partners, a nucleic acid is covalently attached or physically immobilized on a surface of

20 asolid support to capture an analyte nucleic acid. The chemiluminescent label can be attached
to the capture nucleic acid, or the label can be connected with an auxiliary substance, also
attached to the capture nucleic acid as explained above. The capture nucleic acid will have full
or substantially full sequence complementarity to a sequence region of the analyte nucleic acid.
When substantially complementary, the capture nucleic acid may possess a terminal

25  overhanging portion, a terminal loop portion or an internal loop portion that is not
complementary to the analyte provided that it does not interfere with or prevent hybridization
with the analyte. The reverse situation may also occur where the overhang or loop resides within
the analyte nucleic acid. Capture nucleic acid, analyte nucleic acid, a conjugate of a sensitizer,
and a third nucleic acid are allowed to hybridize. The third nucleic acid is substantially

30 complementary to a sequence region of the analyte nucleic acid different from the region
complementary to the capture nucleic acid. The hybridization of the capture nucleic acid and
sensitizer conjugate nucleic acid with the analyte can be performed consecutively in either order

or simultaneously. As a result of this process, the chemiluminescent label is brought into a
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reactive configuration with the sensitizer by virtue of specific hybridization reactions bringing
the sensitizer near the chemiluminescent label attached to the surface of the support.
Chemiluminescence is generated and detected as described above.

Another embodiment comprises a variation wherein a conjugate of the analyte with the
sensitizer is used. The analyte nucleic acid-sensitizer conjugate and analyte nucleic acid will
competitively bind with the specific binding partner for the analyte nucleic acid. It will be
apparent that in this type of assay method a negative correlation between the amount of analyte
in the sample and the intensity of chemiluminescence will result.

In addition to antibody-based and nucleic acid-based systems, other specific binding
pairs as are generally known to one of ordinary skill in the art of binding assays can serve as the
basis for test methods according to the present disclosure. Antibody-hapten pairs can also be
used. Fluorescein/anti-fluorescein, digoxigenin/anti-digoxigenin, and nitrophenyl/anti-

nitrophenyl pairs are exemplary.

DETECTION

Light emitted by the present method can be detected by any suitable known means such
as a luminometer, x-ray film, high speed photographic film, a CCD camera, a scintillation
counter, a chemical actinometer or visually. Each detection means has a different spectral
sensitivity. The human eye is optimally sensitive to green light, CCD cameras display maximum
sensitivity to red light, X-ray films with maximum response to either UV to blue light or green
light are available. Choice of the detection device will be governed by the application and
considerations of cost, convenience, and whether creation of a permanent record is required. In
those embodiments where the time course of light emission is rapid, it is advantageous to
perform the signal generating reaction to produce the chemiluminescence in the presence of the
detection device. As an example the detection reaction may be performed in a test tube or
microwell plate housed in a luminometer or placed in front of a CCD camera in a housing

adapted to receive test tubes or microwell plates.

USES

The present assay methods find applicability in many types of specific binding pair
assays. Foremost among these are chemiluminescent enzyme linked immunoassays, such as an
ELISA. Various assay formats and the protocols for performing the immunochemical steps are
well known in the art and include both competitive assays and sandwich assays. Types of

substances that can be assayed by immunoassay according to the present disclosure include
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proteins, peptides, antibodies, haptens, drugs, steroids and other substances that are generally
known in the art of immunoassay.
The methods of the present disclosure are also useful for the detection of nucleic acids.
In one embodiment a method makes use of enzyme-labeled nucleic acid probes. Exemplary
5 methods include solution hybridization assays, DNA detection in Southern blotting, RNA by
Northern blotting, DNA sequencing, DNA fingerprinting, colony hybridizations and plaque lifts,

the conduct of which is well known to those of skill in the art.

KiTs
10 The present disclosure also contemplates providing kits for performing assays in
accordance with the methods of the present disclosure.

In another embodiment of the present disclosure a kit is provided containing assay
materials including chemiluminescent-labeled sbp, sensitizer-labeled sbp, noise modulation
agent, and ancillary reagents. In some embodiments, these assay materials are provided in

15  aqueous solution. In some embodiments, one or more of the assay materials are provided in
concentrated aqueous solution. Concentrated aqueous solutions of the assay materials are
provided to a reaction mixture in volumes to reach the desired final concentration of each assay
material. In some embodiments, additional aqueous solution is provided for dilution of
concentrated aqueous solutions. In other embodiments, one or more assay materials are

20  provided in a lyophilized or solid form. In such embodiments, additional aqueous solution may
be provided to convert the lyophilized or solid assay material into aqueous solution or aqueous
solution concentrate.

In some kit embodiments, each assay material is provided in a separate container. In
other kit embodiments, one or more assay materials are provided in a common container. In still

25  other kit embodiments, one or more assay materials are provided in a common container divided
in wells wherein each well holds an assay material.

Kits may comprise, in packaged combination, noise modulation agent, chemiluminescent
labels as either the free labeling compounds, chemiluminescent labeled specific binding
partners, or chemiluminescent labeled auxiliary substances such as blocking proteins, along with

30  any required ancillary reagents and instructions for use. Kits may optionally also contain
sensitizer conjugates, analyte calibrators and controls, diluents and reaction buffers if

chemiluminescent labeling is to be performed by the user.
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INSTRUMENT

The assay methods described in the present disclosure may be automated for rapid
performance by employing a system. A system for performing assays of the present disclosure
requires the fluid handling capabilities for aliquoting and delivering reagents to a reaction vessel

5 containing the sample and reading the resulting chemiluminescent signal. In embodiments
wherein a photosensitizer is used to generate singlet oxygen, a light source, preferably a laser is
employed. Optical filter elements may be provided for wavelength discrimination of the
irradiating and emitted chemiluminescent light. Representative instruments for performing the
present assay include the Dimension Vista 500 (Siemens Healthcare Diagnostics, Deerfield, IL)

10 or the Paradigm® platform (Beckman Coulter, Brea, CA). In embodiments of such a system, a
luminometer is positioned proximal to the reaction vessel at the time and place of signal
generation. Preferably, the detection system including luminometer or other detection device
acts in concert with the fluid handling system. Additionally, an automated system for
performing assays of the present disclosure has fluid handling capabilities for aliquoting and

15  delivering the other reactants and sample to a reaction vessel. In an embodiment, a system for
performing the assay method of the present invention includes a fluid handling system for
delivery of sample into the reaction mixture, a fluid handling system for delivery of a
chemiluminescent-labeled specific binding partner, a sensitizer-labeled specific binding partner,
noise modulation agent into the reaction mixture, and a light source; and a detection system to

20 detect the chemiluminescent signal, wherein the a fluid handling system and light source act in
concert with the detection system to measure the chemiluminescent signal releases at and

following irradiation.
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EXAMPLES

Example 1
This example demonstrates an immunoassay for an analyte using a method described in
5 the present disclosure. The effect of adding a noise modulation agent on the signal strength and
signal sensitivity of an assay for an analyte is demonstrated.

Sample solutions containing 0 or 100 ng/mL of PSA in 1X AlphaLISA Immunoassay
Buffer (PerkinElmer) were prepared from Img/mL stock solution of PSA from seminal fluid.
Five uL aliquots of the sample were added to wells of a 96-well microtiter plate (Greiner Bio-

10 One, Monroe NC). Twenty uL of biotinylated anti-PSA antibody at a concentration of 30 ug/mL
were added to each well, along with AlphaLISA acceptor beads (PerkinElmer) at a
concentration of 1000 pg/mL. The mixture was incubated for one hour at room temperature.
Twenty five uL of streptavidin-coated donor beads (PerkinElmer) were added to each well,
followed by incubation for 30 minutes at room temperature and in the dark. After incubation, 10

15  pL of sodium azide solution , the singlet oxygen quencher (SOQ), prepared at concentrations of
0.01, 0.1, 1, 10 and 100mM in water, were added to each well and mixed, with water used as a
control. Chemiluminescence was generated by excitation at 680 nm for 40 milliseconds. The
chemiluminescent flash was integrated 80 milliseconds and read using the Paradigm platform
(Beckman-Coulter) at a wavelength of 570 nm. The microtiter plate was re-read with longer

20 cycle time, i.e. excitation for 180 milliseconds and 550 millisecond integration.

The data provided in Table 2 shows signal-to-noise ratios for a standard immunoassay
for PSA, using different concentrations of either ascorbic acid or sodium azide as the noise
modulation agent. At 40 millisecond excitation and 80 millisecond integration, sodium azide is
an effective singlet oxygen quencher (SOQ), with signal-to-noise ratios for a standard

25  immunoassay for PSA increased by as much as 20%, whereas ascorbic acid used at the same
concentrations did not show significant increase in signal-to-noise. The increase in non-specific
signal caused by generation of large quantities of singlet oxygen is reduced when sodium azide
is added, because the azide quenches the singlet oxygen and thereby significantly reduces the
non-specific signal in an assay.

30 Table 3 shows data for the same immunoassay, with the plate re-read at 180 millisecond
excitation and 550 millisecond integration. As seen in the table, use of a SOQ improved the

signal-to-noise improved by as much as 37%.
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TABLE 1

Plate were read initially using 40msec excitation time / 80msec integration time followed by a
another reading using 180msec excitation time / 550msec integration time

40msec excitation
80msec integration

PSA % improvement in
Final Conc in Rxn (ng/mL) mean RFU CV S/N S/N
DiH20 Control 0 6,158 7%
100 569,102 8% 92.4
16.7mM Ascorbic Acid 0 1,068 24%
100 17,691 2.4% 16.6
1.67mM Ascorbic Acid 0 2,650 4%
100 258,099 34% 97.4
0.167mM Ascorbic Acid 0 5,034 9%
100 448,097 9.8% 89.0
16.7mM (0.11%)NaN3 0 682 3%
100 3,185 10% 4.7
1.67mM (0.011%)NaN3 0 1,301 0%
100 144,827 14.5% 111.4 20%
0.167mM (0.0011%)NaN3 0 4,349 3%
100 407,238 8% 93.6
0.0167mM (0.00011%)NaN3 0 5,911 12%
100 468,783 2.6% 79.3
180msec excitation
550msec integration
PSA % improvement in
Final Conc in Rxn (ng/mL) mean RFU CcV S/N S/N
DiH20 Control 0 114,353 2%
100 6,577,428 7% 57.5
16.7mM Ascorbic Acid 0 26,323 7%
100 141,201 9.7% 5.4
1.67mM Ascorbic Acid 0 36,052 2%
100 2,112,440 16% 58.6
0.167mM Ascorbic Acid 0 86,834 3%
100 5,085,068 9.1% 58.6
16.7mM (0.11%)NaN3 0 4,811 6%
100 38,340 1% 8.0
1.67mM (0.011%)NaN3 0 23,950 0%
100 1,884,116 6.8% 78.7 37%
0.167mM (0.0011%)NaN3 0 82,314 1%
100 4,899,798 4% 59.5
0.0167mM (0.00011%)NaN3 0 101,999 5%
100 6,102,933 5.0% 59.8

TABLE 2
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CLAIMS
L. An improved homogeneous assay kit for the detection an analyte in a sample, wherein

the homogeneous assay kit is for creation of a reaction mixture including an analyte-mediated
singlet oxygen activation reaction with a chemiluminescent compound subsequently resulting in
a detectable signal proportional to the analyte presence or concentration in the sample, the
improved homogeneous assay kit additionally comprising a noise modulation agent, wherein the
noise modulation agent is present in the reaction mixture with the analyte-mediated singlet

oxygen activation reaction with a chemiluminescent compound.

2. The improved assay kit of claim 1 wherein the noise modulation agent quenches singlet
oxygen that is not related to the analyte-mediated singlet oxygen activation reaction and thereby

reduces non-specific signal.

3. The improved assay kit of claims 1 and 2, wherein the Noise Modulation Agent is a

singlet oxygen quencher at a concentration between 0.1 to 0.001 % of the reaction mixture.

4. The improved assay kit of claims 1-3, wherein the noise modulation agent is selected
from the group of azides, manganese (I1) chloride, copper (II) chloride, platinum (IT) colloids,
tertiary amines, dienes, conjugated polyenes, electron-rich alkenes, guanine, TEMP, proline, or

mixtures thereof.

5. The improved assay kit of claims 1-4, wherein the Noise Modulation Agent is a halide
azide.
6. The improved assay kit of claims 1-5, wherein the homogeneous assay kit comprises

a first substance comprising a photosensitizer compound and a first specific binding pair
member; and

a second substance comprising the chemiluminescent compound and a second specific
binding pair member;

wherein the first substance and the second substance participate in the analyte-mediated

singlet oxygen activation reaction.
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4% 59.5 0.0167mM (0. 00011c/0) NaN3 0 101,999 5% 100 6,102,933 5.0% 59. 8
TABLE 2 CLAIMS 1. An inproved honbgeneous assay kit for the detection an
anal yt e iwoaoszepioe, wherei n the honmogeneous assay kit iP€Tiuseo1a/08ED9 on of a
reaction m xture including an anal yte-nedi ated si ngl et oxygen activation
reaction with a chem | um nescent conpound subsequently resulting in a

det ect abl e si gnal proportional to the analyte presence or concentration in

the sanple, t i.pr ov eneou a. it.additionally .conprising a
01 6. modil at | B HBEHH SNPGRS ot S e SR O e &nt i n

t he react ﬁl@ﬂsu@@ﬁﬂib[@mfﬂcﬂd’hnﬂhl& setuld s higtdiedis atociagd Rath atsecy g@Perdichlé vat i on
reaction WAtg a chem | um nescent conpound. 2. The inproved assay kit of
claim1l WYEfn the noi se nodul ation agent quenches singlet oxygen that is
not related to the anal yte-nedi ated singlet oxygen activation reaction and
t her eby reduces non-specific, signal 3. The inproved assay kit of clains 1

and 2, whérei m @Om&@éwmw@&ﬁ REFCRgeEn P@lﬁeﬁwp@ie S@w@féﬁom)@ﬁe%% at a

concentrati on hptyeeR u@lhilingt; QleQm %ec%d?ﬁogteﬁb%usr LIGHOF c[ﬁ'niﬁ WF€the nfithod NE
i nproved assay kit of cl ai ns , Wwherein the noise nodul ation agent is

sel ect ed from@R®rigAgup of a2|des manganese (I11) chloride, copper (I1)
chloride, platinum (ll) colloids, tertiary am nes, dienes, conjugated
pol yenes, electron-rich al kenes, guani ne, TEMP, proline, or m xtures
thereof 5. Trie formprecvieertias suxtuieicompfisieg thi nample, 4 firyityebstanpe thhtecanpioglace

Wodul at o0, AJel SIS Al oot 105 TRLONBS S RRcal Lyl 21 ™

1-5, wherein g€neous assay nprises a s ance
conprising a r.slrngﬂeoswn td preduce e ptoctalge agnhlmyfqombtnn&rmdnaitlthe daimplti mgsepai r

menber;  and modulation agent, and the first and second substances;

b) treating the reaction mixture with energy or a reactive compound to cause the first

substance to form singlet oxygen,

wherein the analyte, if present, either 1) brings the second substance into close proximity
to the site of formation of the singlet oxygen, or ii) blocks the second substance from

coming into close proximity of the site of formation of the singlet oxygen;

c¢) determining whether the singlet oxygen has reacted with the second substance by
detecting a signal produced by the second substance as a result of activation of the
second substance by the singlet oxygen, the presence or amount of the signal indicating

the presence of analyte in the sample; and

wherein the noise modulation agent interferes with the reaction of singlet oxygen not in

close proximity to the second substance.

9. The method of claim 8, wherein the reaction of the singlet oxygen with the second

substance results in chemiluminescence.

10. The method of claims 8-9, further comprising determining the amount or concentration

of the analyte in the sample.
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a second substance conprising the chem | um nescent conpound and a second
specific binding pair nmenber; wherein the first substance and the second
subst ancewpanti/@s@at e i n t he anal yt e- medi at ed si ngl et oPygars2@aisesat i on
reaction. WD 2011/ 143606PCT/ US2011/ 036509 7. The inproved assay kit of
clains 1-6, wherein the first substance is associated with a first
suspendi bl e particle and the second substance is associated with a second
suspendi bl e particle. 8 A ne d for determni t he pr nce of. anal yte
Dol b SullsetyEd SPREd ARG st Yo e tinra PORRERR Rt ifPoved
honogeneotéactidg sdytukd ihcrodsecth@bipial o nbisetritg dratshoe] okl somghred @) sfa@llm ng a
reaction m xture conprising the sanple, a first substance that can produce
si ngl et o%3pgard T 5 Shm @RI eE ot gtjélﬁts? MR AROASERRESE bt ance that can
react with singlet oxygen to produce a detectable signal, by conbining at

| east the sanple, noise nodul ati on agent, and the first and second
substances; b) treating the reaction mxture with energy or a reactive
conmpound to cause the first substance to form singlet oxygen, wherein the
anal yte, if present, either i) brings the second substance into close
proximty to the site of formation of the singlet oxygen, or ii) blocks the
second substance fromcomng into close proximty of the site of formation
of the singlet oxygen; <c¢) determ ning whether the singlet oxygen has
reacted with the second substance by detecting a signal produced by the
second substance as a result of activation of the second substance by the
singl et oxygen, the presence or anount of the signal indicating the
presence of analyte in the sanple; and wherein the noise nodul ati on agent
interferes with the reaction of singlet oxygen not in close proximty to

t he second substance. 9. The nethod of claim8, wherein the reaction of the
singlet oxygen with the second substance results in chem | um nescence.

10. The nethod of clainms 8-9, further conprising determ ning the anmnount or
concentration of the analyte in the sanple. WO

2011/ 143606PCT/ US2011/ 036509 11. The nethod of clains 8-10, wherein the
presence of the noise nodul ation agent in the reaction m xture increases
the signal to noise ratio of a signal generated conpared to a signa
generated in the sanme manner w thout the noi se nodul ati on agent present.
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