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METHODS FOR ELECTROCHEMILUMINESCENCE DETECTION

CROSS-REFERENCE TO RELATED APPLICATIONS
[081]  This apphication claims the benefit of priority of U.S. Provisional Patent Application No.
63/295 476 filed December 30, 2021, which is hereby expressly mcorporated by reference in its

cutirety.

REFERENCE TO SEQUENCE LISTING, TABLE, OR COMPUTER PROGRAM
LISTING
{302] The present application is being filed along with a Sequence Listing in electronic format.
The Sequence Listing is provided as a file entitled MSD 002WO2 Sequence Listing.xmi, last
saved December 22, 2022, which is 8.61 kb in size. The mformation contained therein is

mcorporated hercin by reference in its entirety.

BACKGROUND
{B83] A number of commercially available instruments use electrochemilumimescence (ECL)
for analytical measarements. Compounds that interact with the ECL label and generate ECL are
referred to as HCL coreactants. Commonly used coreactants include tertiary anunes {see, c.g.,
US 5,846,485}, oxalate, and persulfate for ECL from Ru(Bpy)s ™, and hydrogen peroxide for
ECL from luminol {see, e.g., US 5,240,863}, The hght generated by ECL labels can be used as a
reporter signal in diagnostic procedures {see, e.g., US 5.238,808). For instance, an ECL label
can be covalently coupled to a detection reagent, and the participation of the detection reagent in
a binding interaction can be montiored by measuring ECL emitted from the ECL label.
Alternatively, the ECL signal from an ECL-active compouand may be indicative of the chemical
environment {see, ¢.g., US 5,641,623 which describes ECL assays that monttor the formation or
destruction of ECL coreactants). ECL-based assays are further described in US Patent Nos.
5.003.268; 5.147.806; 5.324.457: 5,591,581; 5.597.010, 5,641.623: 5,643,713: 5.679.519;
5.705.402; 5.846 485, 5866434 5.786,141. 5,731,147, 6,066, 448; 6,136,268: 5.776,672;
5,308,734, 5,240,863; 6,207.369; 5,589,136; and 6,919,173, and Intemational Publication Nos.
W(906/63347; WO00/03233; WOD9/58962;, W9/32662; W(S/14599, W(05/12539;
W(987/36931 and WO98/57154, cach of which are herein incorporated by reference n its

entirety.
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{064 Commercaially available ECL mstruments have become widely used because of their
sensitivity, dynamic range, precision, and tolerance of complex sample matrices, among others.
Several types of commercial instrumentation are available for performing ECL-based
measurements {see, ¢.g., Debad, J. D, et al,, 2004, Clinical and Biological Applications of ECL,
m: Electrogenerated Chemituminescence. Marcel Dekker, pp. 43-78). ECL instruments are
further desenibed, e.g., in US Patent Nos. 5,935,779 and 5,993,740 {bead-based ECL assays};, US
Patent Nos. 6,140,043; 6,066,448; 6,000,545, 6,207 369 and International Publication No.
WOO8/12539 (ECL assays using tmmobilized binding reagents); US Patent Nos. 6,977,722 and
7,842,246 (multi-well plates having integrated electrodes for ECL assays); and US Publication
Nos. 2012/0190589 and US 2012/0178091 (cartridge-based ECL assays}, each of which are
herein incorporated by reference in ifs entircty.
{8857 The ECL corcactant tripropylamine {TPA) is typically used m ECL-based assays.
{306} A molecular beacon i1s a molecular probe that is an oligonncleotide, which includes a
stem and a loop, a quenching moiety, and a fluorescent moiety that imteract in such a way that, in
the absence of a target sequence, the guenching moiety reduces the fluorescent signal from the
fluorescent moiety when the latter 1s approximaie to the latter. Under ideal conditions, this
molecular probe is able to generate a 200-fold increase in fluorescence on hybndization.
However, molecular beacons of this type are typieally imited to a single analvte (or in the above
case, target sequence) that can be assayed at a given time. Furthermore, such molecular beacons
with their fluorescent moieties are not eastly controlied and have himited lifetimes due to
photobleaching. Additionally, these types of molecular beacons require nultiple eycles of
mcubation and washes, which may prolong the duration of the assay, and thus, lower efficiency.
Examples of a molecular beacon probes having an ECL label are disclosed in Chem. Commun.
28:2710-2711 (2003) and Sensors & Actuators: B. Chemical 336:129261 (2021).
SUMMARY

{3671 Embodiments of the disclosure inchude, an electrochemiluminescence (ECL) detection
method comprising:

a) providing a substrate comprising an electrode and having a binding reagent

umnobilized on a surface of the substrate;

b} contacting the substrate with a composition, the composition coroprising:
1} a binding partner and/or binding complex compnsing an ohgonucleotide,

wherein the binding reagent binds the binding partner and/or binding complex;
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i) a plurality of ECL-labeled oligonucleotide probes comprising an
oligonucleotide sequence that 1s complementary 1o an oligonucleotide sequence
of the oligonucleotide of the binding partner and/or binding complex,; and
i) an ECL co-reactant that is not TPA;
c) allowmng a portion of the plurality of ECL-labeled oligonucleotide probes to
hybridize to the oligonucleotide of the binding partner and/or binding complex, wherein
the binding partner and/or binding complex is bound by the binding reagent. and wherein
another portion of the plurality of ECL-labeled oligonucieotide probes 1s not hybudized
to the oligonucleotide of the binding pariner and/or binding complex bound by the
binding reagent;
d) selectively dequenching the portion of the plurality of ECL-labeled probes
bybrdized to the oligonucieotide of the binding partner and/or binding complex;
&) applying a voltage to the electrode to generate ECL; and
£ measuring the ECL whercin the portion of the plurality of ECEL-labeled
ohigonucleotide probes that is not hybridized to the oligonucleotide of the binding partoer
and/or binding complex is not rernoved from the composition prior to applying the
voltage and measunng the ECL.
in cmbodiments, b} contacting the substrate with the composition comprises:
b’} contacting the substrate with a composition comprising the binding partner and/or
binding complex;
b’} contacting the substrate with a composition comprising the plurality of ECL-~labeled
oligonucleotide probes; and
b’} contacting the substrate with a composition comprising the ECL co-reactant.
In embodiments, each of steps b™), b7} and b7 are carried out sequentially. In embodiments,
at feast two of steps b™), b™") and b7’} are carried out simultaneously. In embodiments, the
method comprises:
b’} contacting the substrate with a first composition comprising the binding partner
and/or binding complex, and allowing the binding partner and/or binding complex to
iamobilize on the surface by binding to the binding reagent; and
b7} contacting the substrate comprising the immobilized binding partner and/or binding
complex with a second composition comprising the plurality of ECL-labeled
oligonucicotide probes and the ECL co-reactant; or
b’} contacting the substrate with a first composition comprising the binding partoer
and/or binding complex and the plurality of ECL-labeled oligonucleotide probes,

wherein a portion of the plurality of ECL-labeled oligonucleotide probes are hybridized
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to the oligonucleotide of the binding partner and/or binding complex, and allowing the

binding partner and/or bmding complex to mmmobilize on the surface by binding to the

binding reagent; and

b""} contacting the substrate comprising the immobilized binding parttner and/or binding

complex with a second composttion comprising the ECL co-reactant; or

b’} contacting the substrate with a first composition comprising the binding partner

and/or binding complex and allowing the binding partner and/or binding complex to

immobilize on the surface by binding to the bindmg reagent; and

b7} contacting the substrate comprising the immobilized binding partner and/or binding

complex with a second composition comprising the plurality of ECL-labeled

oligonucieotide probes and allowing a portion of the plurality of ECL-labeled

oligonucicotide probes to hybridize to the oligonucleotide of the immobilized binding

partner and/or binding complex; and

b>7") contacting the substrate with a third composition comprising the ECL co-reactant.
In erabodiments, further comprising washing the substrate following the contacting the substrate
with the binding partner and/or binding complex to remove binding partner and/or binding
compiex not bound by the binding reagent, wherein the washing is prior to contacting the
substrate with the composttion comprising the plurality of ECL-labeled scligonucleotide probes.
{608} Embodiments of the disclosure include an electrochemiluminescence (ECL) detection
method comprising:

a) providing a substrate comprising an clectrode and having a binding partner and/or

binding complex comprising an oligonucleotide imumobilized on a surface of the

substrate;
b} contacting the substrate with a composition, the composition comprising:
1) a plurality of ECL-labeled oligonucleotide probes comprising an

oligonucleotide sequence that 1s complementary to an oligonucleotide sequence

of the oligonucleotide of the binding partner and/or binding complex; and

it} an ECL co-reactant that is not TPA;
c) allowing a portion of the plurality of ECL-labeled oligonucleotide probes to
hybridize to the ohgonucleotide of the immobilized binding partner and/or binding
complex, and wherein another portion of the plurality of ECL-labeled oligonacieotide
probes is not hybridized to the oligonucleotide of the munobilized binding partner and/or
binding complex;
d) selectively dequenching the portion of the plurality of ECL-labeled probes

hybridized to the oligonucieotide of the binding partner and/or binding complex;
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) applving a voltage to the electrode to generate ECL; and
£ measuring the ECL wherein the portion of the plurality of ECL-labeled

oligonucicotide probes that is not hybridized to the oligonucleotide of the binding partner

and/or binding complex is not removed from the composition prior to applying the

voltage and measuring the ECL.
In embodiments, b) contacting the substrate with the composition comprises:

b’} contacting the substrate with a composition comprising the plurality of ECL-{abeled

oligonucleotide probes; and

b’} contacting the substrate with a composition comprising the ECL co-reactant.
In embodiments, cach of steps b’} and b™’) are carried out sequentially. In embodiments, cach of
steps b'} and b’} are carried out simultaneously. optionally wherein the plurality of ECL-labeled
oligonucleotide probes and the ECL co-reactant are in a single composttion.
{369 Embodiments of the disclosure, mclading those in the preceding paragraphs, include
embodiments whercein the binding parter and/or binding complex comprises an analyte. In
embodiments, the analyte comprises a peptide. In cmmbodiments, the analyte comprises an
ohgonucleotide. In embodiments, the analyte 1s the oligonucleotide of the binding partner and/or
binding complex. In embodiments, the analvte is labeled with the oligonucleotide. In
embodiments, the analyte is labeled with the oligonucicotide by binding the analyte with a
detection reagent comprising the oligonucleotide. In embodiments, the oligonucleotide of the
binding partner and/or binding complex comprises multiple copies of the sequence
complementary to the oligonucleotide sequence of the plurality of the ECL-labeled
oligonucleotide probes. In embodiments, prior to contacting the substrate with the plurality of
the ECL-labeled oligomicleotide probes, performing an amphfication reaction to generate the
muldtiple copies of the sequence complementary to the oligonucleotide sequence of the plurality
of the ECL-labeled oligonucleotide probes. In embodiments, the analyte is labeled with the
oligonucieotide by binding the analyte with a detection reagent comprising an oligonucleotide
primer, and wherein the oligonucleotide primer is extended by a polymerase o generate the
cligonucieotide that comprises the multiple copics of the sequence complementary to the
oligonucleotide sequence of the ECL-labeled oligonucleotide probes. In embodiments, the
amplification reaction or primer extension is a rolling circle amplification reaction. In
embodiments, the ECL-labeled oligonucleotide probes inclade a stem-loop or hairpin structure,
an BCL label, and a quenching moiety, wherein the quenching moicty is in proximity to the ECL
label and quenches the ECL label when the oligonuclestide probe 15 in a stem-loop or haurpin
configuration, but does not guench the ECL label when the stem-loop or hairpin structure 1s

an open configuration, and wherein the selectively dequenching comprises hvbridizing the

w
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portion of the plurality of ECL-labeled chigonucleotide probes to the to the oligonucleotide of
the binding partner and/or binding complex in the open configuration. In embodiments, the
ECE-{abeled oligonucicotide probes comprise an ECL label and a quenching moiety, wherein
the quenching moiety is in proximity to the ECL label and quenches the ECL label when the
oligonucleotide probe is in a hinear confirmation, wherein the selectively dequenching comprises
selectively cleaving the gquenching moiety from only the portion of the phurality of ECL-labeled
probes hybridized to the oligonuclestide of the binding partner and/or binding complex such that
the quenching moicty is released into solution and s no longer m proximity to the ECL label of
the hybridized ECL-labeled probe which remains hybnidized to the oligonucleotide of the
binding partner and/or binding complex after cleavage of the quenching moiety. In
embodiments, the cleaving is performed by an enzyvme. In embodiments the enzyme is selected
from the group consisting of a nicking restriction endonuckcase, an RNaseH?Z, and a polymerase
having 5 exonuclease activity. In embodiments, the enzvme cleaves only the ECL-labeled
oligonucleotide probe leaving the oligonucleotide of the binding partoer and/or binding complex
mtact. In embodiments, the enzyme 1s a nicking restriction endonuclease that recognizes a
sequence in the hybridized ECL-labeled probe, or an RNaseH2 which recognizes an RNA base
in the hybridized ECL-labeled probe. In embodiments, the enzyme is a polymerase having 5'
exonuclease activity, and wherein the method further comprises: hybndizing a primer to the
oligonucleotide of the binding partner and/or binding complex at a position 5° of the hybridized
ECL-labeled probe, allowing the polymerase having 5' exonuclease activity to extend the primer
to the hybridized ECL-labeled probe, wherein the 5' exonuclease activity cleaves the quenching
moiety of the hybridized ECL-labeled probe, and wherem the ECL-labeled probe comprises a
portion that is resistant to the 5" exonuclease activity. In embodiments, the ECL co-reactant i3
selected from the group consisting of 3-(di-n-propylamine)-propanesulfonic acid; 4-{di-n-
propylamino)-butanesulfonic acid; 4-{bis-(2-hydroxyethanc)-aminol-butanesulfonic acid;
piperidine-N-{3-propanesulfonic acid); azepane-N-(3-propancsulfomic acid); piperidine-N-(3-
propionic acid) (PPA); 3-morpholino-2-hydroxypropancsulfonic acid {MOPSQO); 3-
morpholinepropanesutfonic acid (MOPS); N-(2-hydroxyethylpiperazine-N’ -3-
propanesulfonic acid (EPPS); N-(2-hydroxyethyl)piperazine-N' -3-ethanesulfonic acid (BES),
piperazine-N,N' -bis(2-ethanesulfonic acid) (PIPES); tricthanclamine (TEA); N-2-
hydroxypiperazine-N-Z-cthanesulfonic acid (HEPES); piperazine-N,N’ -bis-4-butanesulfonic
acid; homopiperiding-N-3-propancsulfonic acid; piperazine-N,N’ -bis-3-propanesuifonic acid;
piperidine-N-3-propanesulfonic acid; piperazine-N-2-hydroxvethane-N' -3-methylpropanocate;

piperazing-N.N’ -bis-3-methyipropancate; 1,6-diaminchexane-N, NN’ N’ -tetraacetic acid;
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MNN-bis propyl-N-4-aminobutasesulforic acid; N-tris(bydroxymethyvDmethyl-2-aminoethane
sulfonic acid (TES); 1,3-bisfinisthyvdroxymethvDmethylaminofpropane (bis-Tris propane}; 3-
dimethvlamino-1-propanol; 3-dimethylamino-2-propanol; N.N,N' N’ -tetrapropylpropane-

1, 3-diamine (TPA dimer); piperazine-NN' -bis(2-hydroxypropaneisutfonic acid (POPSO) and
2-hydroxy-3-[4-(2-hydroxvethylpiperazin-1-vlpropane- 1 -sulfonic acid (HEPPS(O), N-
butyldiethanclamine (BDEA} 2-dibutylaminoethanol (BDBAE), tert-butyldiethanolamine
({BDEA), methyldicthanolamine (MDEA), 3-{Bis-(2-hydroxy-ethyiy-amino|-propane-1-sulfonic
acid (DEA-PS), and combinations thereof. In cmbodiments, the ECL co-reactant is TEA, oris
selected from: the group consisting of TEA, {BDEA, BDEA, MBEA, DEA-PS, and
combinations thereof, the group consisting of TEA, tBDEA, MDEA, DEA-PS, and
combinations thereof; or the the group consisting of TEA, {(BDEA, MDEA, DEA-PS, and
combinations thereof. In embodiments, the quenching mowety 1s selected from the group
consisting of ATTO 5403, ATTO 5750, ATTO 5380Q, ATTQ 612G, Iowa Black FQ, fowa
Back R, QSY 21, IRDve QC-1, BHQO, BHQL, BHG-2, BHQ-3, Dabeyvl, QSY 7, 9SY 9, 3SY
21, QSY 35, QXL 490, QXL 520, QXL 570, QXL 670, ferrocene, wron bipyriding, and
combinations thereof. In embodiments, the ECL label is an organometallic complex comprising
ruthenim, osmiom, iridivm, rhentim, and/or lanthanide metal. the ECL label comprises
tris{bipyridine jrathenium or a modified tris(bipyndine)rutheniom. the ECL label comprises the

chemical structure shown inFormula I

RUEYN

{ID}. In embodiments, the co-reactant isin a
composition of any one of the embodiments above and herein. In embodiments, the co-reactant
is in a comaposition of any one of mumbered ttems 1-69. Inembodiments, the co-reactant

comprises TEA.
BRIEF DESCRIPTION OF THE DRAWINGS
{610} The following drawings form part of the present specification and are included to further

demonstrate exemplary embodiments of certain aspects of the present disclosure,
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{611} FIGS. 1A and 1B relate to Example | and show the results of an embodiment of an ECL-
based assay. A panel of ECL coreactants combined with one of two surfactants was tested for
ECL generation and ability to discrinunate between surface-bound ("BTI") and free (in solution;
"FT"y ECL labels in a solid-surface ECL assay. FIG. 1A shows the ECL signal measured with
BTL FT. and  background signal ("D 100"} with ECL read buffer only {(no label}. FIG. 1B
showws the ratio of ECL signal from bound label to ECL signal from free label ("BTUFT"), and
the signal-to-background ratio ("S/B").

{312] FIGS. 2A-2C relate to Example 2 and show the results of an embodiment of an ECL-
based assay. FIG. 2A shows a plot of the ECL generated from BTI and FT, and the BTUVFT ratio
with varving concentration of TEA. FIG. 2B shows the measured ECL signals from BT FT,
and background (100) with varying concentrations of TEA. FIG. 2C shows the BTUFT ratio,
S/B ratio, and percent ECL generation compared with PIPES ECL read buffer.

{313} FIGS. 3A and 3B relate to Example 3 and show the results of an embodiment of an ECL-
based assay. FIG. 3A shows the change in ECL signal as a function of PIPES concentration.
FIG. 3B shows the change in ECL signal as a function of PIPES or TEA concentration.

{614] FIGS. 4A-4H illustrate embodiments of ECEL-based assays described herein and are
further described in Example 4.

{#15] FIG. 4A illustrates a "standard” 2-step washed assay, wherein a capture antibody ("cAb";
binding reagent) immobilized on a surface is contacted with a mixture of analytes, one of which
binds specifically to the capture antibody, and the surface is then washed, resulting i the analyte
captured on the surface. A mixtare of detection antibodies ("dAb"; detection reagent), each
containing an ECL label and one of which binds specifically to the analvie, is then added to the
surface, and the surface is then washed, resulting 1o a binding complex comprising the cAb,
analvte, and dAb. ECL read buffer is then added to the surface, and the generated ECL. s then
read by an ECL reader instrument.

{616} FIG. 4B illustrates a "I-step™ assay, wherein a capture antibody on a surface is contacted
with an analyvte mix, and the surface 1s then washed as in FIG. 4A. The detection antibody mix is
then added, followed by the ECL read buffer without washing in between adding the detection
antibody mix and the ECL read buffer. The generated ECL is then read by an ECL reader
wstonent.

{17 FIG. 4C fllustrates a " 1-step non-wash” assay, wherein a capture antibody on a surface 1s
contacted with: an analvie mix and detection antibody mix, followed by the ECL read boffer
without washing in between any of the steps. The generated ECL is then read by an ECL reader

instrument.
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{618} FIG. 4D illustrates a "mock ECL label" assay, wherein a capture antibody on a surface is
contacted with an analvie mix, the surface 1s washed, and a detection antibody mux 1s added, the
surface is optionally washed again, resulting i a binding complex as in FIG. 4A. The ECL read
butter is then added to the surface along with a detection antibody that comprises an ECL label
and that does not bind to any component of the binding complex on the surface, which serves as
a proxy for "free” ECL label in solution. The generated ECL is then read by an ECL reader
nstriment.

{319] FIG. 4F lustrates a multiplexed version of the "standard” 2-step washed assay, wherein
one or more surfaces comprises a phurality of binding domains, each binding domain comprising
a capture antibody that can bind to an analvie in the analvte mix. The surface(s) compnising the
binding domains is washed afier adding the analvie mix, resulting in a plurality of analvies
captured on the binding domains. A mixture of detection antibodies, each containing an ECL
label and capable of binding to an analvie in the analyte mix, is then added to the surface(s), and
the surface is then washed, resulting in a plurality of binding complexes, each binding complex
comprising a cAb, analvte, and dAb. ECL read buffer 1s then added to the surface, and the
gencrated ECL is read by an ECL instrument.

{628} FIG. 4F illustrates a multiplexed version of the "1-step” assay, wherein one or more
surfaces comprises a plurahity of binding domaius, cach binding domain comprising a capture
antibody that can bind to an analvte 1n the analvie mix. The surface(s) comprising the binding
domains is washed afier adding the analyte mix as in FIG. 4E. The detection antibody mix ig
added to form a plurality of binding complexes, and ECL read buffer is then added without
washing in between adding the detection antibody mix and the ECL read buffer. The generated
ECL is then read by an ECL reader instrument.

{621} FIG. 4G llustrates a multiplexed version of the "I ~-step non-wash” assay, wherein one or
more surfaces comprises a plurality of binding domains, cach binding domain comprising a
capture antibody that can bind to an analvte 1n the analyte mix. The surface{s) comprising the
binding domains is contacted with an analyte mix and detection antibody mix to form a phurality
of binding complexes, then ECL read buffer is added without washing in between any of the
steps. The generated ECL is then read by an ECL reader instrument.

{622} FIG. 4H dlustrates a multiplexed version of the "mock ECL label” assay, wherein one or
more surfaces comprises a plurality of binding domains, cach binding domain comprising a
capture antibody that can bind {0 an analvie i the analyte mix. The surface(s) comprising the
binding reagents is contacted with an analvie mix, the surface 1s washed, a detection antibody

mix is added, and the surtace is optionally washed again, resulting in a plurality of binding
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complexes as in FIG. 4E. The ECL read buffer ts then added to the surface along with a
detection antibody that comprises an HCL label and that does not bind to any component of the
binding complex on the surface, which serves as a proxy for "free” ECL label in solution. The
generated ECL 1s theo read by an ECL reader mstrument.

{623} FIGS. 5A-3D relate to Example SA and show the results of an embodiment of an ECL~-
based assay. FIG. 5A shows the results of specific ECL signal and non-specific binding (NSB)
from three ditferent multiplexed assay formats (shown in FIGS. 4E, 4F, and 4H) with BDEA,
PIPES, and TEA read buffers. FIG. 5B shows the lowest Bmit of detection (LLOD) of the assays
m FIG. SA. FIG. 5C shows a relative comparison of the ECL and NSB results from FIG. SA.
FIG. 5D shows the comparison of signal to background (5/B) and signal to notse (5/N}) ratic
across all ECL read buffers and assay formats.

j124] FIGS. 6A-6C relate to Example 5B and show the resolts of an embodiment of an ECL-
based assay. FIG. 6A shows the results of specific ECL signal and non-specific bnding (NSB)
from three different multiplexed assay formats (shown in FIGS. 4K, 4F, and 4G) with BDEA,
PIPES, and TEA read buffers. FIG. 6B shows the fowest hmit of detection (LLOD) of the assays
i FIG. 6A. FIG. 6C shows a relative comparison of the ECL and NSB resalts from FIG. 6A.
{025} FIGS. 7A-11B relate to Example 6 and show the results of an embodiment of an BECL-
based assay.

{626] FIG. 7A shows a list of sample matrices tested with TEA read buffer in a 1-step non-
wash ECL assay. FIG. 78 shows a list of interferents added to the sample matrices in FIG. 7A,
to be tested with TEA read buffer in a 1-step non~wash ECL assay.

{627} FIG. 8A shows the results of ECL signal generated from TEA read buffer with bound
ECL label ("Bound") and free ECL label ("Free™), with different sample matrices nmuxed with
dituent, "H20" mndicates signal from a control with water instead of a sample matnx prior to
TEA read buffer. The column headers with "Free" indicates 6 nM of free ECL label in diluent.
Fi(5. 8B shows the results of FIG. 8A normalized to ECL signal generated from an assay in
which sample matrices were not added.

{828} FIG. 9A shows the results of ECL signal generated from TEA read buffer with bound
and trec ECL label with different interforents in different sample matrices. FIG. 9B shows the
resubts of FIG. 9A nomalized to ECL signal generated from an assay in which sample matrices
and interforents were not added.

{628} FIG. 10A shows the results of ECL signal generated from TEA read buffer with free

ECL label ("D3+8TAG") in different samople matrices. The column headers with "Free"

10
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mdicates 240 nM of free ECL label in dduent. FIG. 10B shows the results of FIG. 10A
normalized to ECL signal generated from an assay in which sample matrices were not added.
{636] FIG. 1A shows results of ECL signal generated from TEA read buffer with 240 nM of
free ECL with different interferents m different sample matrices. FIG. 1B shows the results of
FIG. 11A normalized to ECL signal generated from an assay m which sample matrices and
mterferents were not added.

{631} FIG. 12 relates to Example 7 and shows the results of an embodiment of an ECL-based
assay. Combinations of ECL coreactants described in Example | were tested v an ECL-based
assay. The top-right side of the chart in FIG. 12 shows the ECL signal generated from BT,
while the bottom-left side of the chart in FIG, 12 shows the ECL signal ratio of the mixed ECL
coreactants to the sum of signal generated by the individual ECL coreactants,

{632} FIGS. 13A and 13B relate to Example 8 and show the results of an embodiment of an
ECEL-based assay. The ECL coreactants described in Example 1 were tested for sensitivity to the
presence of TRITON™ X-100. FIG. 13A shows the ECL signal from BT and FT for ecach ECL
reactant in TRITON™ X-100 (TX 100} and PEG(18) tndecyl ether (PEGIRTDE). FIG. 138
shows the ratio of ECL generated in TRITON™ X-100 vs. PEG(18) tridecyl ether.

{333} FIG. 14 is an iHustration of an embodiment of a method for detecting target
cligonucieotide analyte(s) uttizing an ECL-labeled molecudar beacon oligonucleotide probe and
a co-reactant (co-reactant not shown}.

{334] FIG. 15 is an iHustration of an embodiment of a method for detecting target
cligonucieotide analyte(s) utthizing an ECL-labeled molecudar beacon oligonucleotide probe and
a TEA co-reactant {co-reactant not shown) as described in Examples 10-12.

{635 FIG. 16 is an iHustration of erabodiments of ECL-labeled molecular beacon probes
prepared in Example 9 and used n the expeniments described in Examples 10-12.

{836] FiGs. 17A-17D arc graphical representations of the results of an embodiment of a wash-
free experiment described in Example 10 using the ECL-labeled molecular beacon probes of
Example 9. FIG. 17A depicts the ECL signals in the presence of increasing coneentration of
target oligonucleotide that is free in solution using a read buffer containing TPA. FIG. 178
depicts the ECL signals in the presence of mmcreasing concentration of target oligonucleotide that
is immobilized on the surface of a substrate using a read buffer contaming TPA. FIG. 17C
depicts the ECL signals in the presence of increasing concentration of target oligonucieotide that
is free in solution using a read buffer contaming TEA. FIG. 17D depicts the ECL signals in the
presence of increasing concentration of target oligonucieotide that 15 vumoebilized on the surface

of a substrate using a read buffer containing TEA.
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{6377 FlGs. 18A-18B roport the resulis of an embodiment a wash-free broad concentration
range experiment described in Example 11 using the ECL-labeled molecular beacon probes of
Example 9. FIG. 18A depicts the ECL signals in the presence of increasing concentration of
target oligonucleotide that is immobilized on the surface of a substrate using a read buffer
containing TEA. FIG. 18B 1s a chart listing the ECL signal intensities depicted in FIG. 18A for
each MB probe with decreasing concentrations of target oligonucleotide.

{038] FIGs. 19A-19B report the results of an erobodiment of a Z-step wash-free experiment
described in Example 12 using the ECL-labeled molecular beacon probes of Example 9. FIG.
19A depicts the ECL signals in the presence of increasing conecentration of farget
oligonucleotide that is immobilized on the surface of a substrate using a read buffer containing
THA FIG. 198 15 a chart listing the ECL signal intensities depicted in FIG. 18A for cach MB
probe with decreasing concentrations of target ohigonucleotide.

{339} FIG. 20 is an illustration of an embodiment of a method for detecting a peptide analyte
mdirectly labeled with an oligonucleotide primer, wherein the method utilizes an ECL-labeled
molecular beacon oligonucleotide probe that binds to an extended sequence originating from the
primer. No wash step is performed after the addition of the ECL-labeled oligomucleotide probe.
in this embodiment, streptavidin is a binding reagent, and the biotinylated capture antibody,
peptide analvie, and sccond antibody comprising an extended oligonucleotide prumer, together
form a binding complex.

{640} FIG. 21 is an iHustration of an embodiment of a method for detecting target
oligonucleotide analyte(s) utilizing an ECL-labeled oligonucleotide probe where the quenching
moiety is selectively cleaved from the hybridized probe by an enzyme, e.g., a nicking
endonuclease, dequenching the ECL label of the probe while leaving the remainder of the ECL-

labeled probe hybridized to the target oligonucieotide.

DETAILED DESCRIPTIONDISCLOSURE
{041} ECL corcactants of the prosent disclosure provide consistent ECL generation across
different assay formats. It was discovered that the composttions herein, €.g., comprising
tricthanolarine {TEA), are usefid in ECL-based assays that do not requure a wash step. Many
ECL-based assays conducted on solid surfaces involve at least one wash step to remove
unbound ECL labels prior to detecting the ECL labels on the surface (i.¢., a "washed” assay).
The wash step may be eliminated 1f the detection method can effectively discriminate between
an ECL label bound to the surface {e.g., as part of a binding complex to be detected) or an
uanbound, "free" ECL label in solution. A "non-wash” assay format, which chiminates the wash

step, s often advantageous because the washing step can be ditficult or cumbersomnie to perform
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i many circumstances. However, a non-wash assay format is typically difficult to develop due
to high background ECL signal from incomplete diserinunation of free vs. bound ECL labels
present in the reaction mixture.

[642] In ECL-based assavs conducted on solid surfaces, tricthanolanune (TEA) was
surprisingly discovered to discriminate between unbound ("free"} ECL labels in solution, versus
surface-bound ECL labels to high degree. Compositions described herein, comprising TEA,
ncrease the ratio of ECL signatl from bound label to ECL signal from free label relative to
conventional to compositions comprising conventional coreactants such as tripropvlamine
(TPA). Thus, the compositions herein provide improved assay performance, particularly when
measuring low affinity interactions, which require the presence of the ECL label in high
concentrations in the reaction, but would also be expected to suffer from significant sigoal loss
due to binding complex dissociation during wash steps.

{3431 ECL signal generated from the compositions herein, ¢.g., comprising THA, tert-
butyldiethanolamive (BDEA), methyldicthanolamine (MBEA), and/or 3-{Bis-(2-hydroxy-
sthyvl}-amino]-propane- ! -sulforue acid (BEA-PS) provide further advantages such as improved
consistency in performance between compositions that differ based on the presence or absence
or surfactant, or based on the surfactant identity. In particular, the compositions perform
similarty when containing no surfactant, when containing a mild surfactant that does not disrupt
tipid bilayer membranes (such as polyethylene glycol {183 tnidecyl ether), or when contaning a
harsher surtactant {(such ag TRITON™ X-100). Thus, a harsh surfactant {c.g., TRITONT X-
100, which disrupts lipid bilayver membranes that part of cortain analvtes of uerest such as
whole eclls or extracellular vesicles) 1s not required m the composttions comprising the ECL
coreactants described herein, which is in contrast to tripropylamine {TPA), a typical ECL
corcactant that usually requires TRITON™ X100 for optimal ECL gencration. Thus, the
corapositions herein are useful in assays to detect analyies that are sensitive to harsh surfactants.
Moreover, the HCL corcactants ECL signals are not greatly affected by the presence of different
surfactants, and thus, these ECL coreactants are versatile and can be easily incorporated in
different formulations while maintaining their ECL generation capabilities.

{#344] Thus, the compositions herein, e.g., comprising TEA, tBDEA, MDEA, and/or DEA-PS
advantageously expand the types of ECL-based assays that can be performed.

{045] Unless otherwise defined herem, scientific and techoical terms used in the present
disclosure shall have the meanings that are commonly understood by one of ordinary skill in the
art. Further, unless otherwise required by context, singular terms shall inchide phuralities and

plural terms shali include the singular, The articles "a" and "an" are used herein to refer to one or
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1o more than one {i.¢., 1o at least one) of the grammatical object of the article. By way of
example, "an element” means one element or more than one element.

{346} The usc of the term "or" in the claims is used to mean "and/or.” unless explicitly
mdicated to refer only to aliomatives or the alternatives are mutually exclusive, although the
disclosure supports a definition that refers to only alternatives and "and/or.”

{347}  As used herein, the terms "comprising” {and any vanant or form of comprising, such as
"comprise” and "comprises”), "having” {and any variant or form of having, such as "have" and
"has"}, "including” {and any variant or form of including, such as "includes” and "melude™) or
"containing” (and any variant or form of contaimng, such as "contains” and "contain”) are
imchusive or open-ended and do not exclude additional, vureciied, clements or method steps.
{048} The use of the term "for example” and ifs corresponding abbreviation "e.g." (whether
italicized or not) means that the specific terms recited are representative examples and
embodiments of the disclosure that are not intended to be limited to the specific examples
referenced or cited unless expliciily stated otherwise.

{849} As used herein, "between" is a range inclusive of the ends of the range. For example, a
number between x and y explicitly mchides the numbers x and y, and any numbers (including
fractional numbers and whole numbers) that fall within x and y. Moreover, reference hereinto a
range of from "5 to 10" includes whole numbers of 5, 6, 7, 8, 9, and 10, and fractional numbers

~ o4 - - -
2

58,52, 53,54,55,56,57.58,5.9, etc. Reference to any numerical range expressly includes

cach numernical value (including fractional mumbers and whole numbers) enconpassed by that
range. To Hustrate, a range of "at least 50" or "at least about 50" includes whole numbers of 50,
51,52, 33, 54,55, 56, 57, 58, 59, 60, ¢tc., and fractional mumbers 50.1, 50.2 30.3, 50.4, 50.5,
50.6, 507, 50,8, 50.9, etc. In a further iHustration, reference herein to a range of "less than 50"
or “less than about 307 includes whole nunbers 49, 48, 47, 46, 45, 44, 43,42, 41, 40, cte., and
fractional numbers 49.9, 498,497 496,495,494, 493,492,491, 490, etc.

{058] Asuscd herein, the torm "substantially," or "substantial.” is applicable when used ina
negative connotation to refer to the complete or near complete lack of an action, characteristic,
property, state, structure, item, or result. For example, a surface that is "substantially” flat would
be etther completely flat, or so nearly flat that the effect would be the same as if it were
completely flat. In a further example, a composition that s "substantially” free of a cortain
component would not have any amount of that component, or the component would be present
in such a low amount in the composition that the effect would be the same as if the component

was not present.
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{6517 In crobodiments, the disclosure provides a composition comprising: {a} tricthanolamine
(TEA); and (b) an 1onic component; wherein the composition has a pH of about 7.0 to about 8.0,
and wherein the composition is substantially free of an additional pH buffering component.
{652} In cmobodiments, the disclosure provides a composition comprising: {a} tricthanolamine
(TEA); (b} an 1onic component; and {¢) an ECL-labeled component; wherein the composition
has a pH of about 7.0 to about 8.0, and wherein the composition is substantially frec of an
additional pH buffering component.

{853} In embodiments, the disclosure provides a composition comprising: {8} about 1000 mM
to about 6500 mM of triethanclamine (TEA): and (b} about 300 mM to about 2000 mM of an
ionic component; wherein the composition has a pH of about 7.0 to about 8.0

[654] In embodiments, the disclosure provides a composition comprising: {a) triethanolamine
{TEA)}; {b} an ionic component; {¢} an alkyl ether-polvethylene glveol (PEG); wherein the
composition has a pH of about 7.0 to about 8.0.

[655] In embodiments, the disclosure provides a composition comprising (a) TEA, (b) an ionic
component; and (¢} optionally, one or both of an ECL-labeled component and a surfactant,
wherein the composition has a pH of about 7.0 to about 8.0, and optionally wherein the
composition is substantially free of an additional pH buffering component.

[6356] In embodiments, the disclosure provides a composition comprising: {3} an
clectrochemiluminescence (ECL) co-reactant selected from N-tert-butyldicthanolamine
(tBDEA) macthvidiethanolamine (MDEA), 3-{ Bis-(2-hydroxy-cthyl}-amivoj-propanec-1-sulfonic
acid (DEA-PS), and combination thereof, (b} an tonic component; and (¢} a surfactant; wherein
the composition has a pH of abowt 7.0 to about 8.0.

{3871 o embodunents, the disclosure provides composttion that consist of or consist
essentially of the recited components at the recited amounts. In compositions that consist
essentially of the recited components, such compositions specifically exclude components that
materially affect the ECL generating properties of the composition. The ECL generating
properties of a composition can be determined by methods known to one of skall in the art. For
example, the composition can be contacted with a known guantity of an ECL Iabel on an
clectrode, and a voltage is applied to the electrode, thereby generating ECL. In cmbodiments,
"materially unaffocted" ECL generating properties means that a composition "consisting
essentially of " the recited components generate about 80%, about 90%, about 95%, about 98%,
about 99%, about 100%, about 101%, about 102%, about 105%, about 110%, or about 120%

ECL as a composition "consisting of " the recited components. [n embodiments, a composition
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that consists essentially of the recited components specifically excludes additional ECL-
generating compounds, ¢.g., additional ECL co-reactants.

{358] In crobodiments, the disclosure provides a composition consisting essendially of! (a)
tricthanolanune (TEA): (b} an ionic component; and {¢) a surfactant; wherein the composition
has a pH of about 7.0 to about 8.0, and wherein the composition is substantially free of an
additional pH buffering component. In embodiments, the disclosure provides a composition
consisting of’ (a) tacthanolamine (TEA}); (b} an ionic component; and (¢} a surfactant; wherein
the composition has a pH of about 7.0 to about 8.0, and wherem the composition 1s substantially
free of an additional pH buffering component.

{659] In embodiments, the disclosure provides a composition consisting essentially of: (&)
tricthanolarmnine {TEA); (b} an 1onic component; {¢} a surfactant; and {d) an ECL-labeled
component, wherein the composition has a pH of about 7.0 to about 8.0, and wherein the
composition is substantially free of an additional pH buffering component. In embodiments, the
disclosure provides a composition consisting of: {a) tricthanolamine {(TEA); (b) an ionic
component; {c} a surfactant; and {d) an ECL-labeled component, wherein the composition has a
pH of about 7.0 to about 8.0.

{060} In crobodiments, the disclosure provides a composition consisting essentially of: (a)
about 1000 mM to about 6500 mM of tricthanolamine (TEA); (b} about 300 mM to about 2000
mM of an ionic component; and {¢} a surfactant; wherein the composition has a pH of about 7.0
to about 8.0, In embodiments, the disclosure provides a composition consisting oft {a) about
1000 mM to about 6500 mM of tricthanolamine (TEA); (b) about 500 mM to about 2000 mM of
an ionic component; and {c¢) a surfactant; wherein the composition has a pH of about 7.0 to
about 8.0.

{061} In emboduments, the disclosure provides a composition consisting essentially of: (a)
about 1000 mM to about 6300 mM of triethanolamine (TEA)Y, (b} about 500 mM to about 2000
mM of an ionic component; (¢) a surfactant; and (d} an ECL-labeled component, wherein the
composition has a pH of about 7.0 to about 8.0, In embodiments, the disclosure provides a
composition consisting of: {a} about 1000 mM to about 6500 mM of tricthanolamine {TEA); (b)
about 5300 mM to about 2000 mM of an ionic component; {¢} a surfactant; and {d} an ECL-
labeled component, wherein the composition has a pH of about 7.0 to about 3.0.

{862 In embodiments, the disclosure provides a composition consisting essenfially of: {a)
tricthanolamine (TEA): (b} an ionic component; {¢} an alkyl cther-polyethviene glycol (PEGY);
wherein the composition has a pH of about 7.0 to about 8.0, In embodiments, the disclosure

provides a compostiion consisting of {a) tricthanolamine (TEA); (b) an 1onic component; {¢) an
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atkyvl ether-polyethvlene glycol (PEG); wherein the composttion has a pH of about 7.0 to about
8.0.

{363} In crobodiments, the disclosure provides a composition consisting essendially of! (a)
tricthanolanune {(TEA): (b} an ionic component; {c¢) an alkvl ether-PEG; and {d) an ECL-labeled
component, wherein the composition has a pH of about 7.0 to about 8.0, In embodiments, the
disclosure provides a composition consisting of. (a) tricthanolamine {(TEA}, (b} an ionic
coraponent; (¢} an alkyl ether-PEG; and {(d} an ECL-labeled component, wherein the
composition has a pH of about 7.0 to about 8.0

{664] In embodiments, the disclosure provides a composition consisting essentially of? (a) an
clectrochenmiluminescence {ECL) co-reactant selected from N-tert-butyldicthanolamine
({BDEA), methyidiethanolamme (MDEA), 3-[Bis-(2-hydroxy-ethyl-amino]-propane-1-sulfonic
acid (DEA-PS), and combination thereof; (b} an tonic component: (¢} a surfactant; and (d) a pH
buffering component, wherein the composition has a pH of about 7.0 to about 8.0. In
embodiments, the disclosure provides a composition consisting of {(a) an
electrochemiluminescence (ECL) co-reactant selected from N-tert-butyldicthanolamine
({BDEA), methyldicthanclamine (MDEA), 3-{Bis-(2-hydroxy-cthy-amino-propane-1-sulfonic
acid (DEA-PS}. and combination thereof: (b} an ionic component; (¢} a surfactant; and (d) a pH
butfering component, wherein the composition has a pH of about 7.0 to about 8.0,

{865] In embodiments, the disclosure provides a composition consisting essentially of: (a) an
ECL co-reactant selected from tBDEA, MDEA, DEA-PS, and combination thereof, (b) an ionic
comaponent; (¢} a surfactant; {d} a pH buffering component, and {¢} an ECL-labeled component,
wherein the composition has a pH of about 7.0 o about 8.0, In embodiments, the disclosure
provides a composition consisting of: {a) an ECL co-reactant selected from tBDEA, MDEA,
DEA-PS, and combination thercof, (b) an 1onic component; (¢} a surfactant; (d} a pH buffering
component, and {¢} an ECL-labeled component, wheremn the composition has a pH of about 7.0
to about 8.0

[066] As discussed hercin, the ECL coreactants hercin advantageously provide consistent ECL
generation across different assay formats {¢.g., washed and non-wash assays) and m
combination with different classes of surfactants (e.g., mild surfactants that do not disrapt lipid
bilayer membranes and harsher surfactants that can disrupt lipid bilaver membranes). Thus,
corapositions comprising the ECL corcactants herein {also referred to as "ECL read buffers™) are
useful in a wide range of ECL~based binding assays.

{667 In embodiments, the ECL coreactant comprises a tertiary aming. In embodiments, the

ECL corcactant comprises a tertiary alkyvlamine. In embodiments, the ECL corcactant comprises
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a tertiary hydroxvalkviamine. In cobodiments, the ECL corcactant comprises a zwiticrionic
tertiary amine. In embodiments, the ECL coreactant comprises a secondary amine. In
embodiments, the ECL corgactant is tributylamine (TBA), (dibatyljaminoethanol (DBAE},
{dicthyljaminocthano! (DEAE), tricthanolamine (TEA), butyldicthanolanune (BDEA),
propyldicthanolamine (PDEA), ethyldicthanolamine (EDEA), methvldicthanolamine (MDEA}),
tert-butvidiethanolamine (IBDEA), dibutvlamine {DBA}, butylethanolamineg (BEA},
dicthanolamine {DEA). dibutvlamine propylsulfonate (DBA-PS). dibutviamine butylsulfonate
(DBA-BS), butylethanolarine propyisultonate (BEA-PS), butylethanolamine butyisulfonate
(BEA-BS), dicthanolamine propylsulfonate {also known as 3-{Bis-{2-hvdroxy-cthyl}-amino]-
propane-I-sulfonic acid; DEA-PS), or dicthanolamine batvisalfonate (DEA-BS}. Structures of
exemplary ECL coreactants described herein are shown below.
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Triethanolamine ECL Coreactant

{068]

The present disclosure provides compositions comprising an ECL coreactant. In

cmbodiments, the ECL coreactant 1s tricthanolamine (TEA). As discussed herein, it was

discovered that TEA provides advantageous ECL generating properties in noun-wash binding

assays. In assays where the species of interest {(e.g., analyte or binding complex as described

herein} is captured and detected on a solid surface, TEA 1s capable of discriminating between

"free” ECL. labels that are not part of the species to be detected {¢.g., analyte or binding

complex) and "bound™ ECL labels that are part of the species {e.g., analyte or binding complex)

bound to the surface. Non-wash binding assays that utilize TEA as ECL coreactant have

decreased non-specific ECL from the ECL label to the species to be detected, thereby decreasmg

18



WO 2023/129884 PCT/US2022/082313

the background ECL and increasing the signal-to-background ratio of the assay. In
embodiments, a non-wash assay using THA as ECL coreactant has a 2-fold higher, 3-fold
higher, 4-fold higher, 5-fold higher, or 10-fold higher signal-to-background ratic as compared
with an assay using trpropylanune {(TPA) or piperazine-N, N'-bis{2-c¢thanesulfonic acid) (PIPES)
as ECL coreactant. In embodiments, a non-wash assay using TEA as ECL coreactant has a 2~
fold lower, 3-fold lower, 4-fold lower, S-fold lower, 10-fold lower, 20-fold lower, or 40-fold
lower limit of detection as compared with an assay using TPA or PIPES as ECL corcactant.
{369] A further advantage of TEA as an ECL corcactant is the msensitivity of TEA to sample
matrices and/or interferents. This is particularly beneficial in the context of non-wash assays, in
which the reaction mixture may contain matrices from homan or animal sources {e.g., containing
proteins, cellular components and debris, culture media, and the like), which can also contain
metabolite and/or drug interferents such as, e.g., acetaminophen, ibuprofen, naproxen, salicylic
acid, and/or tolbutamine. In embodiments, TEA generates substantially the same ECL signal in a
reaction mixture comprising one or more sample matrices and/or one or more interferents, as in
a reaction mixture that does not comprise a sample matrix and/or an interferent.

{870 It was further discovered that TEA provides the benefit of generating consistent ECL
signal when used in the absence of surfactants or when combined with different types of
surfactants, ¢.g., harsh and mild surfactants described herein. As used herein, a "barsh”
surfactant 1s capable of disrupting, lvsing and/or dissolving a lipid bilayer membrane {e.g., a
membrane of a cell or an extracellular vesicle (EVY). In contrast, a "mild” surfactant does not
disrupt, lyse or dissolve a lipid biaver membrane. In embodiments, a composition comprising
TEA and a harsh surfactant generates substantially stmtlar ECL signal as a composition
comprising identical components except that a mild surfactant 1s present instead of a harsh
surfactant, when subjected to the same ECL-generating conditions {¢.g., voltage wavetorm, type
of ¢lectrode, amount of the composition, amount of ECL label, etc ). Tn embodiments, the harsh
surfactant 1s TRITON™ X- 160, TRITON™ X114, NP-40, IGEPAL® CA-630, 3-[{(3~
cholamidopropyhdimethyvlammonic-1-propancsulfonate (CHAPS), or sodium dodecyisulfate
(SDS). In embodiments, the nuld surfactant s a BRU®, TWEEN®, PLURONIC®, or
KOLLIPHOR® surfactant, or an alkyl ether-PEG surfactant such as PEG(18) tridecy! ether.
{#71] TEA has a pKa of about 7.7 and is capable maintaining the pH of a composition within
about 7.0 to about 8.0, which is the typical desired pH range for biological assays. Moreover,
TEA compositions baving a pH of about 7.0 to about 8.0 preferentially generated ECL signal
from an electrode-bound ECL label versus an unbound ECL label as described herein. Thus,
compositions herein comprising TEA have the additional advantage of pH compatibility with

binlogical assays and not requiring an additional pH buffering component, thereby simplifving
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the production process and lowering costs of the compositions. fn embodunents, the
composition comprising TEA 1 substantially free of an additional pH buffering component.
Materials that can act as pH buffering components to maintain solations within a specific pH
range are known to one of skill in the art. For example, buffers that are capable of maintaining a
pH of about 7.0 to about 8.0 inclade, but are not himited to, piperazine-N,N'-bis{2-ethancsulfonic
acid} (PIPES), cholamine chioride, 3-(N-morpholino}propancsutfonic acid (MOPS), N-
fteis(hydroxymethylimethyli-2-aminocthanesulfonic acid (TES), 3-(N.N-bis{2-
hvdroxyethyljaroino)-2-hydroxypropanesulfonic acid (DIPS0O), 4-(N-morpbolinojbutanesulionic
acid (MOBS}, acctamidoglyeine, N-finisthvdroxymethylDmethyli-3-amino-2-
hydroxypropanesuifonic acid (TAPSO), piperazine-1,4-bis(2-hydroxypropanesulfonic acid)
dihvdrate {(POPSQ), N-thyvdroxyethylipiperazine-N'-2-hydroxypropancsulfonic acid (HEPPSO),
3-[4~(2-hvdroxyethylpiperazin- L ~ylipropane- L-sulfonic acid (HEPPS), tricine, glycinanude, N-
(2-hydroxvethyiypiperazine-N'-(4-butanesulfonic acidy (HEPBS), and bicine. Further non-
fimiting examples of pH buffering components include tristhydroxymethyljaminomethane
("Tnis"), phosphate, HEPES, glveviglyemne ("GlvGly"), borate, acetate, and citrate. In
embodiments, the composition comprising TEA does not comprise any of Tris, phosphate,
HEPES, glycylglycine, borate, acetate, and citrate. In embodiments, the composition comprising
TEA is substantially free of an additional component having a pKa of about 7.0 to about 8.0,
{672} Moreover, many common pH buffening components have a tertiary amine in their
strichure and are capable of gencrating ECL. Exemplary pH buffering components that can act
as an ECL corgactant are provided in US 6,919,173 and include, but are not [imited to, HEPES,
POPSQO, HEPPSO, and PIPES. In embodiments, the composition comprising TEA is
substantially free of an additional ECL coreactant. In embodiments, the composition comprising
TEA does not comprise any of HEPES, POPSO, HEPPSO, and PIPES. In embodiments, the
composition comprising TEA docs not comprise any of Tris, phosphate, HEPES, giveviglveine,
borate, acetate, citrate, POPSG, HEPPSQ, and PIPES.

{#73] In embodiments, the concentration of TEA in the composition is about 500 mM to about
7000 oM, about 800 ;M to about 6800 mM, about 1000 mM to about 6500 mM, about 1000
mM to about 6400 mM, about 1000 mM to about 6000 mM, about 1000 mM o about 3500 mM,
about 1100 mM to about 5000 mM, about 1160 mM to about 4800 mM, about 1100 mM to
about 4000 mM, about 1106 mM to about 3500 mM, about 1100 mM to about 3200 mM, about
1100 mM to about 30060 mM, about 1100 ;M to about 2500 mM, about 1200 maM to about 2400
mM, or about 1200 mM to about 1600 mM. In embodiments, the concentration of TEA in the
composition is about 1000 mM, about 1100 mM, about 1200 mM, about 1300 mM, about 1400
mM, about 1500 mM, about 1600 mM, about 1700 mM, about 1800 mM, about 1900 mM,
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about 2000 mM, about 2100 mM, about 2200 mM, about 2300 mM, about 2400 mM, about
2500 M, about 2600 mM, about 2700 mM, about 2800 mM, about 2900 mM, about 3000 mM,
about 3100 mM, about 3200 mM, about 3300 mM, about 3400 mM, about 3500 mM, about
3600 ;M about 3700 mM, about 3800 mM, about 3900 mM, about 4000 mM, about 41060 mM,
about 4200 mM, about 4300 mM, about 4400 mM, about 4500 mM, about 4600 mM, about
4700 mM, about 4800 mM, about 4900 mM, about 5000 mM, about 5100 mM, about 3200 mM,
about 5300 mM, about 3400 mM, about 3300 mM, about 3600 mM, about 3700 mM, about
5800 mM, about 3900 mM, about 6000 mM, about 6100 mM, about 6200 mM, about 5300 mM,
about 6400 mM, about 6300 mM, about 6600 mM, about 6700 mM, about 6300 mM, about
6900 mM, or about 7000 mM. In embodiments, the concentration of TEA in the composition is
at feast about 1000 mM, at least about 1200 mM, at least about 1600 mM, at least about 1800
mM, at teast about 2000 mM, at least about 2500 mM, at least sbout 3000 mM, at least about
3500 mM, at least about 4000 mM, at least about 4500 mM, at least about 5000 mM, at least
about 3500 mM, or at least about 6000 mM. Surpasingly, TEA concentration in the composition
showed a positive corrclation with strength of the gencrated ECL signal, which was unexpected
as other ECL coreactants such as PIPES (which was expected to behave similarly to TEA, as
PIPES and TEA both have the ability to confine ECL near the electrode as described herein)
have shown decrease in ECL gencration with increasing ECL coreactant concentration (see, €.,
Figs. 3A and 3B). Thus, the TEA compositions provided herein are capable of prefercntially and
consistently generating ECL signal from an electrode-bound ECL label versus an unbound ECL
label as described herein, over a broad concentration range, ¢.g., from about 1600 mM to about
6500 M. The consistency of electrode-bound ECL generation decreases variability in ECL
generation i ECL-based assays, ¢.g., in washed or non-washed assay formats. An ECL
coreactant that can be used at a high concentration, ¢.g., TEA, provides advantages in non-wash
assays by minimizing difution of the sample and/or agsay mixture, avoiding perturbation of the
binding equilibrium and kinetics of the assay components, and therefore maxinizing ECL
signal. An ECL coreactant that can be used at high concentrations, e.g., TEA, are also useful in
assays with lower affinity binding and/or detection reagents, providing improved sensitivity as
compared with ECL coreactants that cannot be used at high concentrations {e.g., PIPES).

Alkyl Diethanolamine / Zwitterionic Tertiary Amine ECL Coreactant

{674} The present disclosure further provides compositions comprising an atkyl
dicthanolamine ECL coreactant and/or a zwitterionic tertiary amine ECL corcactant. In
embodiments, the alkyl diethanolamine is butyldiethanolamine (BDEA), propyldicthanolamine
{(PDEA), ethyldicthanolamine (EDEA)}. methyldicthanolamine (MBEA), or tert-

butyldicthanolamine (IBDEA). In embodiments, the alkyl diethanolamaine 1s N-tert-
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butyldicthanolamine (BDEA) or methyldiethanolamine (MDEA). In embodiments, the
zZwitterionic tertiary amine ECL coreactant is dibutvlamine propvisalfonate (DBA-PS),
dibutylamine butylsulfonate (DBA-BS), butylethanclamine propylsulfonate (BEA-PS),
butylethanolamine butylsulfonate (BEA-BS), dicthanolamine propvisulionate (also known as 3~
{Bis-(2-hvdroxy-ethyvi}-aminof-propane- L -sulfonic acid; DEA-PS), or dicthanolanune
butyisulfonate (DEA-BS). In embodiments, the zwitierionic tertiary amine ECL corcactant 18
DEA-PS It was discovered that tBDEA, MDEA_ and DEA-PS advantageously show consistent
ECL generating propertics when used 1o the absence of surfactant or when combined with
different types of surfactants, ¢.g., harsh and mild surfactants described herein. In embodiments,
a composition comprising tBDEA, MDEA, and/or DEA-PS and a harsh surfactant generates
substantially similar ECL signal as a composition comprising identical components cxeept that a
wmild surfactant is present instead of a harsh surfactant, when subjected to the same ECL-
generating conditions {e.g., voltage waveform, type of clectrode, amount of the composition,
amount of ECL label, etc.}. In embodiments, the harsh surfactant is TRITONT X100,
TRITON™ X-114, NP-40, IGEPAL®R CA-630, 3-[(3-cholanudopropylidimethylammonio]-1-
propanesulfonate (CHAPS), or sodium dodecylsulfate (SDS). In embodiments, the nuld
surfactant s a BRU®, TWEEN®, PLURONIC®, or KOLLIPHOR® surfactant, or an alkyl
cther-PEG surfactant such as PEG(18) tridecyl ether.

{875} In embodiments, the concentration of the alkyl dicthanolanmuine or the zwittenionic
tertiary amine in the composition is about 10 mM to about SO0 mM, about 20 mM to about 400
mM, about 50 mM to about 250 mM, or about 100 mM to about 200 mM. In embodiments, the
concentration of the alkyl dicthanolanune the zwitterionic tertiary arnine in the composition is
about 10 mM, about 20 mM, about 30 mM, about 40 mM, about 50 mM, about 60 mM, about 70
mM, about 80 mM, about 90 mM, about 100 mM, about 110 mM, about 120 mM, about 130
mM, about 140 mM, about 150 mM, about 160 mM, about 170 mM, about 180 mM, about 190
mM, about 200 mM, about 250 mM, about 300 mM, about 350 mM, about 400 mM, about 450
mM, or about S00 mM. In embodiments, the alkyvl disthanolamine is tBDEA . In embodiments,
the alkyl dicthanolamine is MDEA . In embodiments, the alkyl diethanolamine is a combination
of tBDEA and MDEA. fn emboduments, the zwiticrionic tertiary amine is DEA-PS. In
embodiments, the composition comprises a combination of two or more of tBDEA, MDEA, and
DEA-PS.

{676] 1o combodunents, the composition comprising the alkyl dicthanolamine and/or
zwitierionic fertiary amine {¢.g., tBDEA, MDEA, and/or DEA-PS), further comprises a pH
buffering component. In embodiments, the pH buffering component has a pKa of about 7.0 to

about 8.0. In emabodiments, the pH buffering component is capable of maintaining pH of the

b2
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composition at about 7.0 to about 8.5, about 7.2 to about 8.0, or about 7.4 to about 7.9. Tn
embodiments, the pH buffering component comprises Trs, phosphate, HEPES, glveviglycine,
borate, acetate, citrate, PIPES, MOPS, TES, DIPSO, MOBS, TAPSO, POPSO, HEPPSO,
HEPPS, tricine, glveinamide, HEPBS, bicine, or a combination thercof. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glveylglveine, borate, acetate, citrate, or a
combination thereof. In embodiments, the pH buffering component comprises Tris. In
embodiments, the pH buffering component comprises phosphate.

{0777 Tn embodiments, the concentration of the pH buffering component 1 the composition is
about 10 mM to about 8060 mM, about 20 mM {0 about 600 mM, about 50 mM to aboat 400
mM, about 100 mM to about 300 mM, about 120 mM to about 280 mM, or about 130 mM to
about 250 mM. In embodiments, the concentration of the pH buffering component 1o the
composition is about 50 mM, about 100 mM, about 150 mM, about 200 mM, about 250 mM,
about 360 mM, about 350 mM, about 400 mM, about 450 mM, or about 300 mM.

founic Component

{678} In embodiments, the compositions herein comprise an ionic component. lonic
components, such as salts, dissociate into ions in solution. It was discovered that high on
concentrations can advantageously reduce non-specific binding of an ECL label with the ECL
coreactant. Non-limiting examples of ionic components include salts comprising the cations Li”,
Na”", K7, Rb™, Cs™, Mg™, Ca™, and NH4", and/or salts comprising the anions ¥, CI~, Br™, I~
phosphate, sulfate, and borate. In embodiments, the ionic component comprises Li*, Na®, or K*.
In embodiments, the tomic component comprises C17. In embodiments, the ionic component
comprises lithwum chlonide (LiCh, sodium chloride (NaCl), potassium chioride (K(C1), ora
combination thereof. In embodiments, the iomce component comprises Nall. In embodiments,
the tonie component comprises KCL

{0791 In crobodiments, the concentration of the ionic component in the composition 1s about
100 mM to about 2000 mM, about 200 mM to about 1800 mM, about 300 mM to about 1700
mM, about 400 mM to about 1600 mM, aboat 500 mM to about 1500 mM, about 600 mM o
about 1200 mM, about 700 mM to about 1000 mM, or about 800 mM to about 900 mM. In
craobodiments, the concendration of the ionic coraponent in the composition s about 500 mM,
about 550 mM, about 600 mM, about 630 mM, about 700 mM, about 750 mM, about 800 mM,
about 850 mM, about 960 mM, about 950 mM, about 1000 mM, about 1100 mM, about 1200

mM, about 1300 mM, about 1400 mM, or about 1500 mM.

{380] In embodiments, the composition comprises about 100 mM to about 2000 mM, about

2{30 mM to about 1800 mM, about 300 mM to about 1700 mM, about 400 mM o about 1600

e}
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mM, about 500 mM to about 1500 mM, about 600 mM io about 1200 mM, about 700 mM to
about 1600 mM, or about 300 mM to about 900 mM NaCl. In embodiments, the composition
comprises about 100 mM to about 2000 mM, about 200 mM to about 1800 mM, about 300 mM
to about 1700 mM, about 400 mM to about 1660 mM, about 300 mM to about 1500 mM, about
600 mM to about 1200 mM, about 700 mM to about 1000 mM, or about 800 mM to about 900
mM KCL In embodiments, the composition comprises about 100 mM to about 2000 mM, about
200 mM to about 1800 mM. about 300 mM to about 1700 mM, about 400 mM to about 1600
mM, about 500 mM to about 1500 mM, about 600 mM to about 1200 mM, about 700 mM to
about 1000 mM, or about 300 mM to about 900 mM LiCL

{381} In emobodiments, the composition has an ionic strength of about 0.2 M to about 2 M,
about 0.5 M to about 1.5 M, about 0.75 M to about 1.25 M, or about 0.8 M to about 1L.OM . In
embodiments, the composition has an 1onic strength of greater than or about 0.3 M, greater than
or about 0.5 M, greater than or about 0.8 M, or greater than or about 1.0 M. In embodiments, the
composition comprises chloride 1on and the concentration of the chloride ion is greater than or
about 0.3 M, greater than or about 0.5 M, greater than or about .8 M, or greater than or about
1.0M.

{082} In embodiments, non~specific binding (NSB} in an tmmunoassay with ECL as the assay
readout is lower with the composttion containing the 1onic component as compared to an
otherwise identical composition containing no lonic component.

Surfactant

{383] It was unexpectedly discovered that when using compositions provided herein, e.g.,
comprising TEA. tBDEA, MDEA and/or DEA-PS as ECL coreactant, the ECL generating
properties of the composition are substantially unaffected by the presence, concentration, or
structure of surfactants in the composition. In contrast, TPA-bascd compositions gencrally
require the presence of surfactants for optimal signal generation. In particolar, TPA provides
optinal ECL generation in the presence of surfactants comprising aromatic moietics, such as the
phenolic cther moiety in TRITONTM X100,

{884] In embodiments, the compositions hergin are substantially free of a surfactant. In
embodiments, the compositions herein comprise a surfactant. In embodiments, the compositions
herein comprise a surfactant at a concentration below the critical micellar concentration (CMC)
of the surfactant. The CMC is the concentration of surfactants above which micelies form, and
any additional amount of surfactant added {o the composition above the CMC are incorporated

into the micelles. The CMC of a surfactant can be determined by one of skill in the art, o.g.,

el
e,
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using a titration method as described in Wu et al, Anal Chem 92(6):4259-4265 (2020}, and/or
using devices such as a dyvnamic contact angle measuring device and/or a tensiometer,

{385} In emobodiments, the compositions herein comprise a non-ionic surfactant. In
embodiments, the compositions herein comprise an ionic surfactant. Non-ionic surfactanis
melude the surfactant classes known by the trade names of NONIDET™
{octylphenoxypolyethoxyethanol), BRU® (polyoxyethylene fatty ether), TRITONT (2-{4-

(2.4 4-trimethylpentan-2-yUphenoxylethanol ), TWEEN® (polysorbate), KOLLIPHOR®
{polyoxyl castor o1}, THESIT® {polyethvlene glycol dodecyl ether}, LUBROL®
(polvoxyethylene alkyl ether), GENAPOL® (iso-tridecyl alcohol polvelycol ether),
PLURONIC® {poloxamer block copolvmers of poly{cthylene oxide) (PEQ) and poly{propylene
oxide) (PPO) arranged as PEO-PPO-PEO), TETRONIC® (poloxamine block copolymers of
PEG-PPO), SYNPERONIC® (block copolvmer of polv{cthylene glveol} (PEG) and
polvipropylene glycoly (PPG) arranged as PEG-PPG-PEG), and SPAN® (sorbitany. Specifie
examples of non-ionic surfactants include, e.g., KOLLIPHOR® P-407 (PEG161-PPGs6-PEG101;
also known as Poloxamer 407}, PLURONIC® P-123 (PEQ1e-PPO7»-PEQG1s), PLURONIC® L~
121 (PEGs-PPGes-PEGs), PLURONIC® 31R1 (PPO2%-PEQs-PPOs), TETRONIC® 701
{ethylencdiaming tetrakis{propoxylate-block-cthoxyiate} tetrol), BRU® L4 (polyethyiene glycol
dodecyl ethery, BRU® 38 (polyethylene glycol hexadecyl other), TWEEN® 20 {polysorbate 20},
2,4,7 9-tetramethvi-d-decvne-4,7-diol ethoxvlate, and alkvl ether-polyethylene glycols (PEG)
such as PEG{10) tridecyl ether, PEG{12) tridecyl ether, and PEG(18) tridecy] ether}.

[686] In ciobodiments, the surfactant comprises a phenol ether. In crobodiments, the surfactant
is 2-[4-(2 4 4-mmethyipentan-2-yhphenoxyiethanol (TRITON™ X100}, In the context of
surfactants described herein, TRITON™ X100 is a "harsh” surfactant that is capable of
disrupting, lysing and/or dissolving a lipid bilayer membrane, ¢.g., a membrane of a cell or an
extracellular vesicle (EV).

{687] In embodiments, the surfactant does not comprise an aromatic moiety. In embodiments,
the surfactant does not comprise a phenol ether. In embodiments, the surfactant does not disrupt,
tvse or dissolve a lipid bilaver membrane, ¢.g., a membrane of a cell or an extracellular vesicle
(EV). Such swrfactants can be referred to as "mild" surfactants. Examples of mild surfactants
melade the surfactant classes known by the trade names BRIJ®, TWEEN®, PLURONIC®, or
KOLLIPHOR®. fn embodiments, the surfactant does not comprise an oster linkage. In
embodiments, the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEC1e-PPOR-PEO1x
(PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121), PPO6-PEOGs-PPOns
{(PLURCNIC®3 IR}, cthylenediamine tetrakis{propoxylate-block-cthoxylate) tetrol
{TETRONIC® 701), polvethylene glveol dodecyl ether (BRU® L4), polyethylene glyeol
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hexadecyl cther (BRU® 58), polysorbate 20 (TWEEN® 203, 2,4,7, 9-tetramethvl-d-decyne-4,7-
diol ethoxvlate, an alkyl ether-polvethyviene ghveol (PEG), or a combination thereof. In
embodiments, the surfactant is an alkyl cther-polvethviene glycol (PEG). In embodiments, the
alkyl ether-polyethylene glyeol (PEG) 15 PEG(10) tridecyl ether, PEG(12) tridecyl ether,
PEG(18} tridecyl ether, or a combination thereof. In embodiments, the surfactant is PEG(18)
tridecyl ether.

{088} As described herein, the compositions herein advantageously provide consistent ECL
signal generation in the presence of different types of surfactants, ¢.g., harsh and nuld
surfactants described herein. In embodiments, a composition comprising TEA, tEDEA, MDEA,
DEA-PS, or a combination thereof and a harsh surfactant generates substantially similar ECL
signal as a composition comprising identical components except that a mild surfactant is present
nstead of a harsh surfactant, when subjected to the same ECL-generating conditions e g,
voltage wavetorm, type of electrode, amount of the composition, amount of ECL Iabel, etc.}. In
embodiments, a composition comprising TEA, BDEA tBDEA, MDEA, DEA-PS ora
combination thereof and a harsh surfactant gencrates substantially similar ECL signal as a
composition comprising identical components except that a mild sorfactant is present instead of
a harsh surfactant, when subjected to the same ECEL~gencrating conditions (¢.g., voltage
waveform, type of electrode, amount of the composition, amount of ECL label, etc ). In
embodiments, the harsh surfactant 1s TRITON™ X-100. In embodiments, the mild surfactant is
a BRIJ®, TWEEN®, PLURONIC®, or KOLLIPHOR® surfactant, or an alky! ether-PEG
surfactant such as PEG(18) tridecy! cther.

{089] In embodiments, the concentration of the surfactant in the composition 1s such that the
composition has an air-liguid surface tension of less than or about 50 dyne/cm, less than or about
49 dyne/crm or fess than or about 35 dyne/cm. In crubodiments, the surfactant is presend in the
coraposition at its cmc, greater than or about two times 1ts crac, or greater than or about five
times its cme.

{8%0] In embodiments, the surfactant is about 0.1% (v}, about 0.5% {v/v), about 1% (v/v}),
about 2% (v/v), about 5% (v/v}, about 7% {v/v}, or about 10% (v/v) of the composition. In
embodiments, the concentration of the surfactant 1 the composition is about 0.1 mM to about 20
mM, about 0.1 mM to about 10 mM, about 0.5 mM to about 8 mM, about 0.75 mM to about 6
mM, or about I mM to about 5 mM. In embodiments, the concentration of the surfactant in the
composition is about 0.1 mM, about 0.2 maM, about 0.3 mM, about 0.4 mM, about 0.5 mM,
about 0.6 mM, about 0.7 mM, about 0.8 mM, about .9 mM, about 1 mM, about 2 mM, about 3
mM, about 4 mM, about 3 mM, about 6 mM, about 7 mM, about 8 mM, about 9 mM, or about
10 mM,
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{691} In cmobodiments, the composition comprises about 0.1 ;M to about 20 mM, about 0.1
mM to about 10 mM, about 0.5 mM to about 8 mM, about 8.75 mM to about 6 mM, or about |
mM to about § mM 2-{4-(2 4 4-trimethvipentan-2-yhphenoxyiethanol (TRITON™ X-100). In
crobodiments, the composition comprises about 0.1 ;M to about 20 mM, about 0.1 mM to about
13 mM, about 0.5 mM to about 8 mM, about .75 mM to about 6 mM, or about 1 mM to about 3
mM Poloxamer 407 (KOLLIFHOR® P-407). In embodiments, the composition comprises about
(.1 mM to about 20 mM. about 0.1 mM to about 10 mM, about 0.3 mM to about 8 mM, about
0.75 mM to about 6 mM, or about | mM to about 5 oM PEO1s-PPO#-PEQ i (PLURONIC® P-
123). In embodiments, the composition comprises about 0.1 mM to about 20 mM, about 0.1 mM
to about 10 mM, about 6.5 mM to about & mM, about .75 mM to about 6 mM, or about 1 mM
to about 5 mM PEGs-PPGes-PEGs (PLURONIC®R L-121}. In embodiments, the composition
coraprises about 0.1 mM to about 20 M, about 0.1 mM to about 10 mM, about 0.5 mM o
about 8 mM, about (.75 mM to about 6 mM, or about 1 mM o about 5 mM PPQG26-PEGs-PP(s
(PLURONIC®31R 1), In embodiments, the composition comprises about 0.1 mM to about 20
mM, about 0.1 mM to about 10 mM, about 0.5 mM to about 8 mM, about 0.75 mM to about 6
M, or about | mM to about 5 mM ethylenediamine tetrakis{propoxylate-block-cthoxylate)
tetrol (TETRONIC® 701). In embodiments, the composition comprises about 0.1 mM to about
20 mM, about 0.1 mM to about 10 mM, about 0.5 mM to about 8 mM, about 0.75 mM to about
& mM, or about 1 mM to about 5 mM polyethylene glycol dodecyl ether (BRIJR L4). In
embodiments, the composition comprises about 6.1 mM to about 20 mM, about 0.1 mM to about
10 mM, about 0.5 mM to about 8 mM, about .75 mM to about 6 mM, or about 1| mM to about 3
mM polyethyvlene glyeol hexadecyl ether (BRIIR 58). In embodiments, the composition
comprises about 0.1 mM to about 20 mM, about 0.1 mM to about 10 mM, about 0.5 mM to
about 8 mM, about §.75 mM to about 6 mM, or about 1 mM to about 5 mM polysorbate 20
{TWEEN® 20). In embodiments, the composition comprises about 0.1 mM to about 20 mM,
about 0.1 mM to about 10 mM, about 8.3 mM to about 8 mM, about 0.75 mM to about 6 mM, or
about I mM to about 5 mM 2,4,7 9-tetramethvi-d-decvne-4,7-diol ethoxylate. In embodiments,
the composition comprises about .1 mM to about 20 mM, about 8.1 mM to about 10 mM, about
0.5 mM to about 8 mM, about 0.75 mM to about 6 mM, or about 1 mM to about 5 mM alkyl
cther-PEG. In embodiments, the alkyl ether-PEG 18 PEG(18) tridecyl ether.

pH

{692} In cmbodiments, the compositions herein have a pH of about 6.0 to about 9.0, pH of
about 7.0 to about 8.0, pH of about 7.2 to about 7.6, pH of about 7.5 to about 7.8, pH of about

7.4 to about 7.9, pH of about 7.0, about 7.1, about 7.2, about 7.3, about 7 4, about 7.3, about 7.6,
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about 7.7, about 7.8, about 7.9, or about 8.0, In embodiments, the pH of the composition is about

7.5, In embodiments, the pH of the composition is about 7.8.

{093} In crobodiments, the composition comprising TEA has a pH of about 7.0 to about 8.0,
about 7.4 to about 7.9, or about 7.5 to about 7.8, and 15 substantially free of an additional pH
buffering component. In embodiments, the composition comprising TEA has a pH of about 7.0
to about 8.0, about 7.4 to about 7.9, or about 7.5 to about 7 .8, and is substantially free of an
additional component having a pKa of about 7.0 to about 8.0. In emboduments, the composition
comprising TEA does not comprise any of Tris, phosphate, HEPES, glveviglyeine, borate,
acetate, and citrate. In embodiments, the composition comprising TEA does not comprise any of
HEPES, POPSQO, HEPPSQO, and PIPES. In embodiments, the composition comprising TEA does
not comprise any of Tris, phosphate, HEPES, glveviglveine, borate, acetate, citrate, POPSO,
HEPPSO, and PIPES.

ECL-Labeled Component

{694} In embodiments, the compositions herein comprise an ECL-labeled component. In
embodiments, the ECL coreactant composition provided heren, ¢.g., comprnising TEA (BDEA,
MDEA and/or DEA-PS and the ECL-labeled component, is capable of generating ECL. In
embodiments, the ECL-labeled component comprises an ECL label. To embodunents, the ECL-
labeled component comprises a defoection reagent. In embodiments, the ECL-labeled component
comprises a binding partner of a detection reagent.

{095] 1o coboduments, ECL-labeled component is a detection reagent that comprises an ECL
fabel. In embodiments, the detection reagent comprises an antibody or antigen-detection
fragment thercof, antigen, ligand, receptor, oligonucleotide, hapten, epitope, mimotope, or
aptamer. In crubodiments, the detection reagent 1s an antibody or a variant thercof, including an
antigen/epitope-detection portion thereof, an antibody fragment or derivative, an antibody
analogue, an engincered antibody, or a substance that binds to antigens i a similar manner {o
antibodics. In embodiments, the detection reagent compriscs at feast one heavy or light chain
coraplementanty determining region {CDR) of an antibody. In embodiments, the detection
reagent comprises at least two CDRs from one or more antibodies. In embodiments, the
detection reagent is an antibody or antigen-detection fragment thereof. In embodiments, the
detection reagent 1s covalently linked to the ECL label] via a conjugation linker. Methods of
conjugating labels, e.g., ECL labels, to detection reagents are known to one of ordmary skill in
the art.

{696] In cmabodiments, the ECL-labeled component 1s a binding partner of a detection reagent.

In embodiments, the ECL-labeled component and the detection reagent form a complex that is
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capable of being detected by ECL. Tn embodiments, the ECL-labeled component and the
detection reagent comprise a receptor-ligand pair, an antigen-antibody pair, a hapten-antibody
pair, an epitope-antibody pair, a mimotope-antibody pair, an aptamer-target molecule pair, or an
mtercalator-target raclecule pair. In embodiments, the ECL-labeled component and the detection
reagent comprise complementary ohigonucleotides. In emboduments, the ECL-labeled
component and the detection reagent comprise a biotin-avidin or biotin-streptavidin pair.

{0971 o emboduments, the ECL-labeled component is an oligonucleotide. In embodiments, the
ECL-labeled ohigonucleotide and the detection reagent compnse complementary
oligonucleotides, and in other embodiments the ECL-labeled oligonucieotide is the detection
reagent. In embodiments, the binding reagent comprises an oligonucleotide, and the ECL-
labeled oligonucicotide is complementary to that oligonucieotide. In embodiments, the binding
partner comprises an ohigomucleotide, and the ECL-labeled ohigonucleotide is complementary to
that binding partner oligonucleotide. In embodiments, the binding partner is an analyte
oligonucieotide, and the ECL-labeled ohigonucleotide is complementary to the analyte
oligonucleotide. In embodiments, the binding partner of the ECL-labeled oligonucleotide 15 an
analyte oligonacleotide, the ECL-labeled oligonucleotide is complementary to a portion of the
the analvie oligonucleotide and the binding reagent is a capture oligonucleotide that is
complementary to a different portion of the analyie oligonucleotide. In crabodiments, the ECL-
labeled component is an oligonueleotide probe that is complementary to an extended primer that
is attached to a detection reagent {e.g., a detection antibody) that binds to a target analyte such as
a peptide or protein. In embodiments, the binding reagent is streptavidin the binding complex
coraprising an oligonucleotide is a complex of biotinylated capture antibody, peptide, and
second antibody comprising an oligonucleotide primer (see, for example but not limited to, FIG.
20).

{098] In cmbodiments, the ECEL-labeled oligonucleotide is a probe. In embodiments, the ECL-
labeled oligonucleotide is a probe that 1s 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26,27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, or more nucleotides long, or a range defined
bv any two of the preceding values. In an crabodiment, the ECL-labeled oligonucieotide probe
comprises a stem-loop or hatrpin structure, an ECL label, and a quenching moiety, wherein said
quenching motety is in proximity to the ECL label and quenches the ECL label when the ECL-
labeled oligomucleotide probe is in a stem-loop or hairpin configuration, but does not quench the
ECL label when the sters-loop or hatrpin structure is i an open configuration. o embodunents,
the ECL-labeled oligonucleotide probe with the stem-loop or hairpin structure is an ECL-labeled
molecudar beacon probe. In embodiments; the binding partner of the ECL-labeled hairpin or

molecular beacon oligonucleotide probe is an analyvte oligonucleotide, the ECL-labeled



WO 2023/129884 PCT/US2022/082313

oligonucleotide probe is complementary to a portion of the the analyte oligonucleotide and the
binding reagent 1s a capture oligonucleotide that 1s complementary to a different portion of the
analyte oligomucleotide (see, for example but not limited to, FIG. 14). In embodiments, the
ECL-labeled molecular beacon probe is complementary 1o an extended primer that 1s attached to
a detection reagent {(¢.g., a detection antibody) that binds to a target analvie such as a peptide or
protein (see, for example but not Himited to, FIG. 20).

{099} ECL-labeled molecular beacon probes can be made using conventional methods know m
the art for conventional molecular beacon probes. In embodiments, probes can have a 10, 11,
12,13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 base long probe sequence,
or a range defined by any two of the preceding values, for example a 1010 30, 1010 15, 0or i3 t0
30-base probe sequence and a 5, 6,7, 8,9, 10, 11, 12, 13 base long 5 and 3° stem complement
sequences, or a range defined by any two of the preceding values, for example a § to 8-base 57
and 37 stem complement sequences. In embodiments, the stems are 5-8 basepairs long and have
avery high GC content (75 to 100 percent). In embodiments, the ECL-labeled molecular beacon
probes are labeled at the 5” and 37 ends, with a ECL label and a quenching moiety, for example a
57 ECL label and a 37 quenching motety, or vice versa. Design tools for conventional molecular
beacon probes can be found at www molecular-beacons.org/MB_SC design. In erabodiments,
the use of short probe sequences can reduce the need for the use of a stem-loop structure,
allowing more effective static quenching via contact. To achieve these goals molecular beacons
based on LNA sequences have proved valuable. Examples are found in Eboighodin KE, et al.
Rapid and sensifive real-time assay Jor the defection of respiratory syncviial virus using R1-
SiB4, BMC Infoct Dis. 2017, which ts incorporated hercin by reference 1n s entuety. An
example of such a probe 18 /56-ROXN/ACA + A+TA+T+T+GA+ GA + TABIABKFY . In
embodiments, ECL-labeled oligonucleotide probes may be designed using a duplex stabilizing
technology (Mivor Groove Binder, MGB™), BHOplus® Probes (Biosearch Technology), to
allow shorter probe designs. Minor Groove Binders are available as phosphoranmudites, and CPG
allowing their inclusion into the oligonucleotide synthetic process during probe synthesis (IDT).
An embodiment is to use the MGB-CPG support, add a guencher molecule followed by the
sequence and a final 57 ammo group for labeling with an ECL moicty. Alicmatively, they may
be added post synthesis via the use of the NHS-ester based labeling of amino groups introduce
during oligonucleotide synthesis. Minor Groove Binders inclade those described in US-
9,334,495, which incorporated berein by reference in its entirety.

{3108} In embodiments the ECL-labeled ohigonucleotide probes comprise an ECL label and a
guencher that are sufficiently close to each other on the probe when the probe is in a lingar

configuration {e.g., not in a stem-loop or hairpin contiguration) that the quenching moiety
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guenches the ECL signal whether the probe is hybridized to a complementary chgonucleotide or
not {¢.g., as tHustrated in FIG. 21}, Such ECL-Iabeled probes can be made using conventional
methods know in the art, for example those used to design TagMan® probes. In embodiments,
the ECL-labeled oligonucleotide probe that 1s 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25,26,27, 28,29, 30, 31, 32,33, 34, 35, 36, 37, 38, or more nucleotides long, or a range
defined by any two of the preceding values. In embodiments, the ECL-labeled probes are
labeled at the 5” and 37 ends, with a ECL label and a quenching moiety, for example a 57 ECL
fabel and a 3° quenching moicty, or vice versa. fn embodiments, one or both of the ECL label
and quenching moiety are attached at a position other than the 57 or 37 end of the
oligonucleotide. In embodiments, the quenching moiety is at the 57 end of the oligonuclestide.
{6161} In crobodiments, the ECL-labeled ohigonucleotide probe ts DNA, RNA | a mixture of
both, and/or comprises one or more modified nucleic acids. In embodiments, the ECL-labeled
ohigonucleotide comprises one or more nucleotides that are resistant to enzymatic cleavage, for
example by an exonuclease or an endonuclease. In embodiments, the resistant nucleotide(s) are
peptide mucleic acids, or other resistant nucleie acid mumic known inthe art. In embodiments,
only a portion of the ECL-labeled oligo nuclectide probe is resistant, and the quenching motety
is on a portion {e.g. a 5” portion) that is not resistant, while the ECL label ison a portion {e g, a
central and/or 37 portion) that is resistand, so that when an enzyme {0.g., a 5 exonuclease)
cleaves the ECL-labeled oligonucleotide, the guenching moiety 1s released into the solution and
the resistant portion of the ECL-labeled probe comprising the ECL label remains hybridized to
the complementary oligonuclestide {¢.g., the oligonucleotide of the binding partner and/or
binding complex). In embodiments, the ECL-labeled oligonucleotide probe comprises a feature,
for example but not hmited to, a sequence and/or type of nucleotide {e.g., RNA}, that is
recognized by an enzyme which cleaves the ECL-labeled oligonucleotide probe only when it is
hybridized to a complementary oligonuclentide {¢.g. the oligonucieotide of the binding partner
and/or binding complex) {e.g., as illustrated in FIG. 21). In embodiments, the enzyme 1s a
restriction endonuclease, optionally a nicking endonuclease, and the feature 1s a sequence
recognized by the restriction endonuclease, or the enzyme is an RNasH2 enzyme, and the
feature 1s one or more RNA nucleotides. In embodiments, the BECIL-labeled oligonucleotide
probe comprises the feature near to the quenching moiety so that when the enzyme cleaves the
ECL-labeled oligonucleotide probe, the quenching moiety is released into the solution and the
ECH-labeled probe comprising the ECL label remains hybnidized to the complementary
ohgonucleotide {¢.g., the oligonucleotide of the binding partner and/or binding complex).
{1102} In cnbodiments, a plurality of ECL-labeled oligonucleotide probes can be used. In

embodiments, multiple ECL-labeled oligonuclestide probes, each having different sequences
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complementary to sequences of different target oligonucleotides (.2, the oligonucleotides on
binding reagents, detection reagents, binding pariners, and/or oligonucleotide analytes), allowing
specific hybridization of ECL-labeled oligonucleotide probes to their respective target
cligonucleotides. Iu some ernbodiments, the target oligonucleotides are locahized to known
positions on a substrate, such that the presence of an ECL signal at the known position can be
correlated to the presence of the target cligonucleotide {¢.g., the oligonmucleotides on binding
reagents, detection reagents, binding partners, and/or oligomucleotide analytes). In some
embodiments, multiple different target oligonucleotides are localized to nwhtiple spots onthe
bottom surface of a culture plate well, wherein each target oligonuclestide having a specific
sequences 1s localized to a specific, predefined spot. In some embodiments, each spot contains a
specifie, immobilized binding reagent {for example, a capture oligonucleotide) that is different
from the binding reagents munobilized to the other spots on the substrate surface (c.g., a plate
well bottom}. Each spot may be coated with an electrode laver on which the binding reagent is
mmmobilized. In this way, a nudtiplexing reaction can be performed using the multiple ECL-
labeled oligonucicotide probes. In some embodiments, the multiplex reaction vtilizes 2, 3, 4, 5,
6,7,8,9, 10, 11, 12, 13, 14, 15 or more different ECL-labeled ohgonucleotide probes, cach
having a different ohigonucleotide sequence complementary to a different target oligonucleotide.
In embodimenis, the ECL label is a label described herein, for example m the paragraph below.
in cmbodiments, the quencher motety is selected from the group consisting of ATTO 5400,
ATTQ 375G, ATTO 5803, ATTO 61242, fowa Black F(3, Iowa Back RQ, QSY 21, IRDye QC-
1, BHQO, BHQ1, BHQ-2, BHO-3, Dabeyl, OSY 7, QSY 9. QSY 21, QSY 35, QXL 490, QXL
520, QXL 570, and QXL 670. In embodiments, the gquencher moietyis an anti-ECL label
antibody, or binding fragment thereof. In embodiments, the quenching moiety is ferrocene or
fron tris-bipyridine. In embodiments, the ECL label has Formula I below. In embodiments, the
ECL label has Formula H below, and the quencher moicty is BHQZ. In embodiments, the ECL
label has Formula I below, and the guencher moiety is lowa Black. In embodiments, the ECL

label has Formula II below, and the quencher moiety is Dabevl.

{6103} In embodiments, the ECL label comprises an electrochemiluminescent organometallic
complex, In embodiments, the clectrochentlununescent organometallic complex comprises
ruthenium, osmium, indivm, rhenium, and/or a lanthamde metal. Tn embodiments, the ECL label
comprises ruthenium. In embodiments, the electrochemiluminescent organometallic complex
comprises a substituted or unsubstituted bipyndine or a substituted or unsubstituted
phenanthroline. In embodiments, the ECL label comprises a substituted bipyvridine. In
embodiments, the ECL label compnises ruthennam (11) tris-bipynidine. In embodiments, the ECL

label comprises an organometallic complex comprising at least one substituted bipyridine
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ligand, wherein the substituted bipynidine ligand comprises at least one sulfonate group. fn
embodiments, the ECL label comprises an organometallic complex comprismg at least two
substituted bipyridine ligands, wherein each substituted bipyridine ligand comprises at least one
sulfonate group. In embodiments, the substituted bipynidine ligand comprising at least one

sulfonate group 18 a compound of Formula T

1.

{6104} In crobodiments, the ECL label comprises three Higands, wherein a first higand 5 a
compound of Formula 1, and wherein a second higand comprises a bipyndine having at least one
substituent that is covalently linked to the detection reagent. In embodiments, the ECL label
cornaprises an organometallic complex that comprises three ligands, wherein two of the ligands
are cach a compound of Formula I, and wherein the third ligand comprises a bipyndine having
at least one substitwent that is covalently linked to the detection reagent.

{3105} Tv embodiments, the first detectable label is a compound of Formula 1T
o=

HO,S™ (.

{3106} Further exemplary ECL labels can be found 1o US 5,714,089, US 6,136,268 US
6,316,607, US 6,468,741, US 6,479,233, US 6,808,939; and US 9,499,573, cach of which are
herein incorporated by reference in 1ts entirety.

TEA Compositions

{8107} In embodiments, the disclosure provides a composition comprising about 1000 mM o
about 6500 mM TEA and about 500 mM to about 1500 mM tonic component, wherein the
coraposition has a pH of about 7.0 to about 8.0; and wherein the ionic component is NaCl, KCL

or LiCl In embodiments, the composition is substantially free of an additional pH buffering
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component. In crubodiments, the corapostiion is substantially free of an addttional component
having a pKa of about 7.0 to about 8.0. In embodiments, the composition does not comprise any
of Tns, phosphate, HEPES, glyeviglveine, borate, acetate, citrate, POPSO, HEPPSO, and
PIPES. In cmobodiments, the composition further comprises an ECL-labeled component. fn
embodiments, the ECL-labeled component is a detection reagent comprising an ECL label.
{6108} In embodiments, the disclosure provides a composition comprising about 1100 mM to
about 3500 M TEA and about 600 mM to about 1200 mM tonic component, wherem the
composition has a pH of about 7.0 to about 8.0; and wherein the ionic component 1s Na(ll, KCL
or LiClL In embodiments, the composition is substantially free of an additional pH butfering
component. In crmbodiments, the composition is substantially free of an additional component
having a pKa of about 7.0 to about 8.0, In embodiments, the composition does not comprise any
of Tris, phosphate, HEPES, glveviglveine, borate, acetate, citrate, POPSO, HEPPS(, and
PIPES. In embodiments, the composition further comprises an ECL-labeled component. In
embodiments, the ECL-labeled component is a detection reagent comprising an ECL label.
{8105} In embodiments, the disclosure provides a composition comprising about 1200 mM to
about 1600 mM TEA and about 700 mM to about 900 mM ionic component, wherein the
composition has a pH of about 7.0 to about 8.0; and wherein the ionic component is NaCl, KCL
or Li(1 In embodiments, the composition is substantially free of an additional pH buffering
component. In embodiments, the composition is substantially free of an additional component
having a pKa of about 7.0 to about 8.0, In embodiments, the composition does not comprise any
of Tris, phosphate, HEPES, glvevlglyeine, borate, acetate, citrate, POPSQO, HEPPSO, and
PIPES. In embodiments, the composition further comprises an ECL-labeled component. In
embodiments, the ECL-labeled component is a detection reagent comprising an ECL label. In
cembodiments, the composition comprises about 1200 mM TEA and about 850 mM Na(l In
embodiments, the composition comprises about 1600 mM TEA and about 850 mM Na(l In
embodiments, the composition comprises about 1200 mM TEA and about 850 mM KCL In
embodiments, the composition comprises about 1600 mM TEA and about 850 mM KCL In
embodiments, the composition comprises about 1200 mM TEA and about 850 mM LiClL In
embodiments, the composition comprises about 1600 mM TEA and about 850 mM LiClL In
embodiments, the composition has a pH of about 7.5. In embodiments, the composition has a pH

of about 7.8.

g about 1000 mM to

{6118} In crobodiments, the disclosure provides a composition comprising

about 6500 mMM TEA, about 500 miM to about 1500 mM ionic component, and about 0.1 mM to
about 10 mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0; whersin

the 1onic component s NaCl, KCl, or LiCl; and wherein the surfactant is 2-[4-(2.4.4-
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trimethylpentan~2-yliphenoxylethanol (TRITON™ X100}, Poloxamer 407 (KOLLIPHOR® P-
407y, PEO1s-PPO-PEO12 (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121},
PPO26-PEOs-PPO2s (PLURONICR3 IR 1), cthylenediamine tetrakis{propoxylate-block-
cthoxylate} tetrof (TEHTRONIC® 701), polyethylene glveol dodecyt ether (BRU® L4},
polyethylene glyveol hexadecy] ether (BRII® 58), polysorbate 20 (TWEEN® 20), 2,4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethviene glycol (PEG), ora
combimation thereof. In embodiments, the surfactant s PEG(18) tridecyi ether. In embodiments,
the composition is substantially free of an additional pH buffering coraponent. In embodiments,
the composition is substantially frec of an additional component having a pKa of about 7.0 to
about 8.0. In embodiments, the composition does not comprise any of Tris, phosphate, HEPES,
glveylelycine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the
coraposiiion further comprises an ECL-labeled component. To embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{6111} In embodiments, the disclosure provides a composition comprising about 1100 mM to
about 3500 mM TEA, about 600 mM to about 1200 mM 1omie component, and about 0.5 mM to
about 8 mM surfactant, whersin the composition has a pH of about 7.0 to about 8.0; wherein the
tonic component is Nal'l, KCl, or LiCl; and wherein the surfactant is 2-{4-(2.4 4~
trimethylpentan~2-yliphenoxylethanol (TRITON™ X100}, Poloxamer 407 (KOLLIPHOR® P-
407y, PEO1s-PPOn-PEO1s (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121),
PP(n6-PEOs-PPO2 (PLURONICR3 IR 1), ethylenediamine tetrakis(propoxylate-block-
cthoxylate} tetrol (TETRONIC® 701), polyethylene glveol dodecyl ether (BRU® L4},
polyethylene glveol hexadecyl cther (BRU® 58), polysorbate 20 (TWEEN® 20}, 2,4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethviene glyeol {(PEG), or a
combination thereof. In embodiments, the surfactant ts PEG(18) tridecyi ether. In embodiments,
the composition is substantially free of an additional pH buffering component. In embodiments,
the composition is substantially free of an additional component having a pKa of about 7.0 to
about 8.0. In embodiments, the composition does not comprise any of Tris, phosphate, HEPES,
glveylelycine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the
coraposiiton further comprises an ECL-labeled component. To embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{6112} In embodiments, the disclosure provides a composition comprising about 1200 mM to
about 1600 mM TEA, about 700 ;M to about 900 mM tonic component, and about 1 mMto
about 5 mM surfactant, wherein the composition has a pH of about 7.4 to about 7.9; wherein the
tonie component is Na(l, KCL, or Li’l; and wherein the surfactant is 2-[4-(2. 4 4~

trimethylpentan-2-ylphenoxyjethano! (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-
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407}, PEO1-PPO1-PEO (PLURONIC®R P-123), PEGs-PPGes-PEGs (PLURONIC® L-121),
PP(ne-PEOs-PPOs (PLURONICR3 TR 1), ethylenediamine tetrakis{propoxylate-block-
cthoxylate) tetrol (TETRONIC® 701), polyethylene glveol dodecyl ether (BRUI® L4},
polyethylene glveol hexadecy! ether (BRU® 58), polysorbate 20 (TWEEN®R 20}, 2,4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethyviene glycol (PEG), ora
combination thereof. In embodiments, the surfactant s PEG(18) tridecyl cther. In embodiments,
the composition is substantially free of an additional pH buffering component. In embodiments,
the composition is substantially free of an additional component having a pKa of about 7.0 10
about 8.0, In embodiments, the composition does not comprise any of Tris, phosphate, HEPES,
glveylglycine, borate, acetate, citrate, POPSQ, HEPPSQ, and PIPES. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
cormaponent is a detection reagent comprising an ECL label.

{6113} In embodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 850 mM ionic component, and about 1 mM surfactant, wherein the composition has
apH of about 7.4 1o about 7.9; wherem the ionic component 18 NaCl, KCl, or LiCl and wherein
the surfactant is 2-[4-(2 4, 4-trimethyipentan-2-yhphenoxy fethanol (TRITON™ X-100},
Poloxamer 407 (KOLLIPHOR® P-407), PEO12-PPO7n-PEG: (PLURONIC® P-123), PEGs-
PPGox-PEGs (PLURONIC® L-121}), PPO26-PEGs-PPO (PLURONIC®3 IR 1), ethylencdianine
tetrakis{propoxylate-block-ethoxyiate) tetrol (TETRONIC® 701), polyethylene glveol dodecyl
ether {BRII® L4}, polyethviene glycol hexadecyl ether (BRII® 58), polysorbate 26 (TWEEN®
203, 2,4,7 9-tetraracthyl-d-decyne-4,7-diol ethoxylate, an alky! ether-polyethylene glyeoh (PEG),
or a combination thercof. In embodiments, the surfactant is PEG{18) tridecy! ether. In
embodiments, the composition is substantially free of an additional pH buffering component. In
embodiments, the composition is substantially free of an additional component having a pKa of
about 7.0 to about 8.0, In embodiments, the composition does not comprise any of Tris,
phosphate, HEPES, glycviglveine, borate, acetate, citrate, POPSQ, HEPPSO, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{8114} In embodiments, the disclosure provides a composition comprising about 1600 mM
TEA, about 850 mM tonic component, and about 1 mM surfactant, wherein the composition has
a pH of about 7.4 to about 7.9; wherein the ionic component is NaCl, KCI, or LiCl and wherein
the surfactant 1s 2-[4-(2.4.4-trimethyipentan-2-vlphenoxy jethanol (TRITONTM X100},
Poloxamer 407 (KOLLIPHOR® P-407), PEG1e-PPO7-PEG1 (PLURONIC® P-123), PEGs-
PPGes-PEGs (PLURONIC® L-121), PPO26-PECs-PPOe (PLURONIC®31R1), ethyvlenediaming
tetrakis{propoxylate-block-cthoxylate} tetrol (TETRONIC® 701), polvethylene glveol dodecyl
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ether (BRII® L4), polyethylene glycol hexadecyl ether (BRU® 58), polysorbate 20 (TWEEN®
23y, 2.4,7 Y-etramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polvethyvlene glveol (PEG),
or a combination thereof. In embodiments, the surfactant is PEG(18) tridecyl ether. In
cmbodiments, the composition is substantially free of an additional pH buffering comaponent. In
embodiments, the composition is substantially free of an additional component baving a pKa of
about 7.0 to about 8.0, In embodiments, the composition does not comprise any of Tris,
phosphate, HEPES, glveviglycine, borate, acetate, citrate, POPSO, HEPPSQ, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{3115} In emmbodiments, the disclosure provides a composition comprising about 3200 mM
THA, about 850 mM itovic component, and abouwt 1 mM surfactant, wherein the composition has
a pH of about 7.4 to about 7.9, wheren the jonic component 1s Nall, KCl, or La(l; and wherein
the surfactant 1s 2-[4-(2 4 4-trimethylpentan-2-yhphenoxy fethanol (TRITONT X100},
Poloxamer 407 (KOLLIPHOR® P-407), PEG1e-PPO7-PEOC1s (PLURONIC® P-123), PEGs-
PPGes-PEG: (PLURONIC® L-121), PPO26-PEOs-PPO2 (PLURONIC®3 IR, ethyvlenediamine
tetrakis{propoxylate-block-cthoxylate} tetrol (TETRONIC® 701}, polvethylene glveol dodecyi
ether (BRIJ® L4), polyethylene glycol hexadecyl ether (BRU® 58), polysorbate 26 (TWEEN®
23}, 2.4,7 Y-etramethyl-d-decyne-~4,7-diol ethoxvlate, an alkyl cther-polvethylene glycol (PEG),
or a combmation thereof. In embodiments, the surfactant 1s PEG(18) tnidecyvl ether. In
embodiments, the composition is substantially free of an additional pH buffering component. In
embodiments, the composition is substantially free of an additional component having a pKa of
about 7.0 to about 8.0. In cmbodiments, the composition does not comprise any of Tris,
phosphate, HEPES, glveylglveine, borate, acetate, citrate, POPSQO, HEPPS(, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-~labeled component is a detection reagent comprising an ECL label.

{0116} Tn embodiments, the disclosure provides a composition comprising about 6400 mM
TEA, about 850 mM tontc component, and about 1 mM surfactant, wherein the composition has
apH of about 7.4 to about 7.9; wheremn the ionic component s NaCl, KCL, or LiCl and wherein
the surfactant 1s 2-[4-(2 4, 4-trimethylpentan-2-yhiphenoxylethanol (TRITON™ X-1003},
Poloxamer 407 (KOLLIPHOR® P-407), PEO-PPO7-PEC s (PLURONIC® P-123), PEGs-
PPGos-PEGs (PLURONIC® L-121), PPO26-PEQOs-PPO2 (PLURONICR3I IR, ethylenediamine
tetrakis(propoxylate-block-ethoxylate) tetrol (TETROMNIC® 701), polyethyiene glyeol dodecyl
other {BRIJ® L4), polvethvlene glveol hexadecyl ether (BRII® 58), polysorbate 20 (TWEEN®
23}, 2,4,7 S-tetramethyl-d-decyne-4,7-diol cthoxvlate, an alkyl cther-polyethylene glycol (PEGS,

or a combination thereof. In embodiments, the surfactant is PEG{18) tndecyl ether. fn
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embodiments, the composition is substantially free of an additional pH buffering component. In
embodiments, the composition is sabstantially free of an additional component having a pKa of
about 7.0 to about 8.0. In embodiments, the composition does not comprise any of Tris,
phosphate, HEPES, elyeylglycine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{6117} In embodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 700 mM to about 900 mM 1onic component, and about 1 M to about 5 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the ionic
component is Nall, KCL or Li(l; and wherein the surfactant is 2-[4~(2.4 4-trimethylpentan-2-
vhphenoxylethanol (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-407), PECG15-PPO-
72-PECis (PLURONIC® P-123), PEGs-PPGas-PEGs (PLURONIC® 1-121), PPO2-PEG:s-PPO2s
(PLURONIC®31R1}, cthylenediamine tetrakis{propoxylate-block-cthoxyvlate) tetrol
{TETRONIC® 701}, polyethvlene glycol dodecyl ether (BRII® L4), polyethylene glveol
hexadecyl ether (BRII® 58}, polysorbate 20 (TWEEN® 203, 2,4.7 9-tetramethvi-d-decvne-4,7-
diol ethoxylate, an atkyl ether-polyethylene glycol (PEG}, or a combination thergof In
embodiments, the surfactant is PEG(18) tridecyl cther. In embodiments, the composition is
substantially free of an additional pH buffering component. In embodiments, the composttion is
substantially free of an additional component having a pKa of about 7.0 to about 8.0. In
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glveyiglycine,
borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the composition further
comprises an ECL-labeled component. In embodiments, the ECL-labeled component isa
detection reagent comprising an ECL label.

{6118} In embodiments, the disclosure provides a composition comprising about 1600 mM
TEA, about 700 mM to about 900 mM tonic component, and about 1 mM fo about 5 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the 1onie
component is Na{l, KCL or Li{’l; and wherein the surfactant 1s 2-[4-(2,4 4-trimethylpentan-2-
vhphenoxylethanol {TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-407), PEO1.-PPO-
72-PECis (PLURONIC® P-123), PEGs-PPGas-PEGs (PLURONIC® 1-121), PPO2%-PEGs-PPO2s
(PLURONIC®R3 IR}, ethylenediamine tetrakis{propoxylate-block-cthoxylate) tetrol
{TETRONIC® 701}, polyethviene glyeol dodecyl ether (BRII® L4), polyethylene glveo!
bexadecyl cther (BRIJ® 58), polysorbate 20 (TWEEN® 20}, 2,4.7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG}, or a combination thereof. In
embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments, the composition is

substantially free of an additional pH butfering component. In embodiments, the composition is
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substantially free of an additional component having a pKa of about 7.0 to about 8.0, 1o
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glvevyiglyeine,
borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the composition further
comaprises an ECL-labeled component. Inn embodiments, the ECL-labeled componentisa
detection reagent comprising an ECL label.

{6119} In embodiments, the disclosure provides a composition comprising about 3200 mM
TEA, about 700 mM to about 900 oM tonic component, and about | M to about 5 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8 0 wherein the tonic
component is Nal{ll, KCL or Li{’l; and wherein the surfactant is 2-[4-(2,4 4-trimethylpentan-2-
yhphenoxylethanol (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-407), PEG1-PPO-
72-PEOQ 1 (PLURONIC® P-123), PEGs-PPGas-PEGs (PLURONIC® 1-121), PPO26-PFEGs-PPO:s
(PLURONIC®31R 1), cthvilencdiamine tetrakis{propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701}, polyethviene glycol dodecyl ether (BREII® L4), polyethylene glveol
hexadecyl! ether (BRII® 383, polysorbate 20 (TWEEN® 20), 2.4,7, 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof. In
embodiments, the surfactant 1s PEG{18) tridecyl ether. In embodiments, the composition is
substantially free of an additional pH butfering component. In crobodiments, the composition is
substantially free of an additional component having a pKa of about 7.0 to about 8.0. 1o
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glveviglyeine,
borate, acetate, citrate, POPSO, HEPPS(O, and PIPES. In embodiments, the composition further
comprises an ECL-labeled component. In embodiments, the ECL-labeled component is a
detection reagent comprising an ECL label.

{8128} In embodiments, the disclosure provides a composition comprising about 6400 mM
TEA, about 700 mM to about 900 mM tonic component, and about 1 mM to about 5 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the onic
component is Nall, KCL or Li(l; and wherein the surfactant 1s 2-[4-(2,4 4-tnmethylpentan-2-
yhphenoxylethanol (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-407}, PECH1-PPO-
72-PEOQ 1 (PLURONIC® P-123), PEGs-PPGas-PEGs (PLURONIC® 1-121), PPO26-PFEGs-PPO:s
(PLURONIC®3 1R 1), cthyvlencdiamine tetrakis{propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701}, polyethviene glycol dodecyl ether (BRII® L4), polyethylene glveol
hexadecy! ether (BRIJ® 38}, polysorbate 20 (TWEEN® 20), 2.4.7 9-tetramethyl-d-decyne-4,7-
dio} cthoxylate, an alkyl ether-polyethylenc glveol (PEG), or a combination thereof. In
embodiments, the surfactant 1s PEG(18) tridecvl ether. In embodiments, the composition 1s
substantially free of an additional pH buffering component. In embodiments, the composition is

substantially free of an additional component having a pKa of about 7.0 tc about 8.0. In
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embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glyveviglveine,
borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the composition further
comprises an ECL-labeled component. In embodiments, the ECL-labeled componentis a
detection reagent comprising an ECL label.

{8121} In embodiments, the disclosure provides a composition comprising about 1000 mMto
about 6500 mM TEA, about 850 mM NaCl, and about 1 mM to about 3 mM surfactant, wherein
the composition has a pH of about 7.0 to about 8.0; wherein the surfactant 5 2-[4~(2,4,4~
trimethvipentan-2-viphenoxyiethanol (TRITON™ X100}, Poloxamer 407 (KOLLIPHOR® P-
4073, PEGs-PPQ72-PECHs (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121),
PPO2-PECs-PPO2 (PLURONIC®3 IR 1), ethylenediamine tetrakis(propoxylate-block-
cthoxylate) tetrot (TETRONIC® 701}, polyethylene glveol dodecyl ether (BRIIR 1.4,
polvethylene glveol hexadecyl ether (BRIJ® 58), polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxyvlate, an alkyl ether-polyethylene glycol (PEG), ora
combination thereof. In embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments,
the composition is substantially free of an additional pH buffering component. In embodiments,
the composition is substantially free of an additional component having a pKa of about 7.0 to
about 8.0, In erabodiments, the compaosition does not conprise any of Tris, phosphate, HEPES,
glveylglyeine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

g about 1000 M to

{6122} In crobodiments, the disclosure provides a composition comprising

about 6500 mM TEA, about 850 mM K1, and about 1 mM to about 3 mM surfactant, wherein
the composition has a pH of about 7.0 to about 8.0; wherein the sarfactant is 2-{4-(2,4.4-
trimethylpentan-2-yDphenoxyiethanol {TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-
407}, PEO1s-PPO72-PEO s (PLURONIC® P-123), PEGs-PPGes-PEG: (PLURONIC® L-121},
PPO26-PEOs-PPO6 (PLURONICR3 IR 1), ethylenediamine tetrakis(propoxylate-block-
ethoxylate) tetrol (TETRONIC® 7013, polyethylene glycol dodeeyl ether (BRII® L4),
polyethylene glyeol hexadecyl ether (BRI® 58}, polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polvethvlene glycol (PEG), ora
combination thercof. In embodiments, the surfactant 1s PEG(18) tridecyl ether. In embodiments,
the composition is substantially free of an additional pH buffering component. In embodiments,
the composition is substantially trec of an additional component having a pKa of about 7.0 to
about 8.0. In embodiments, the composition does not comprise any of Tris, phosphate, HEPES,

glyeyviglyeine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the
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composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3123} In erobodiments, the disclosure provides a composition comprising about 1400 mM to
about 6500 mM TEA, about 850 mM Li(l, and about | ;M to about 5 mM surfactant, wherein
the composition has a pH of about 7.0 to about §.0; wherein the surfactant 1 2-[4-(2,4.4-
trimethylpentan-2-yDphenoxviethanol (TRITON™ X-100}, Poloxamer 407 (KOLLIPHOR® P-
407}, PEO1s-PPO72-PEO (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121},
PPO2s-PEOs-PPO26 (PLURONIC®3 [R 1}, ethylenediamine tetrakis(propoxylate-block-
ethoxylate) tetrol (TETRONIC® 7013, polyethylene glycol dodeeyl ether (BRII® L4),
polyethyiene glveol hexadeovl ether (BRI® 38), polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl cther-polyvethvlene glyeol (PEG), or a
combination thercof. In embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments,
the composition is substantially free of an additional pH buffering component. In embodiments,
the composition is substantially free of an additional component having a pKa of about 7.0 to
about 8.0, In embodiments, the composition does not comprise any of Tris, phosphate, HEPES,
glyeviglyeine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3124} In embodiments, the disclosure provides a composition comprising about 1400 mM to
about 6500 mM TEA, about 700 mM to about 500 mM ionic component, and about 1 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the surfactant is
2-14-(2,4 A-trimethyipentan-2-vhphenoxylethanol (TRITONT X-100). In embodiments, the
composition is substantially free of an additional pH buffering component. In embodiments, the
composition is substantially free of an additional component having a pKa of about 7.0 to about
8.0. Tn embodiments, the composition does not comprise any of Tris, phosphate, HEPES,
glyeviglvene, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is g detection reagent comprising an ECL label.

{3125} In embodiments, the disclosure provides a compostiion comprising about 1000 mM to
about 6500 mM TEA, about 700 mM to about 900 mM ionic component, and about | mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the ionic
component is NaCl, KCl, or LiCl; and wherein the surfactant is Poloxamer 407 (KOLLIPHOR®R
P-407), PEO1s-PPOn-PEOG1z (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L1213,
PPO26-PEOs-PPOs (PLURONICR3 IR 1), cthylenediamine tetrakis{propoxylate-block-
cthoxylate} tetrof (TEHTRONIC® 701), polyethylene glveol dodecyl ether (BRU® L4},
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palyvethylene glveol hexadecy! ether (BRIJ® 58), polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), ora
comabination thereof. In embodiments, the composition is substantially free of an additional pH
butfering component. In ecmbodiments, the composition is substantially free of an additional
component having a pKa of about 7.0 to about 8.0, In embodiments, the composition does not
comprise any of Tris, phosphate, HEPES, elyeviglycine, borate, acetate, citrate, POPSQ,
HEPPSO, and PIPES. In embodiments, the composition further comprises an ECL-labeled
component. In crubodiments, the ECL-labeled component s a detection reagent conprising an
ECL label.

{3126} In emabodiments, the disclosure provides a composition comprising about 1000 mM to
about 6500 mM TEA, about 700 mM to about 900 mM ionic component, and about 1 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the ionic
component 1s NaCl, KCL, or LiCl; and wherein the surfactant 1s PEG{18} tridecyl cther. In
embodiments, the composition is substantially free of an additional pH buffering component. In
embodiments, the composition 15 substantially free of an additional component having a pKa of
about 7.0 to about £.0. In embodiments, the composition does not comprise any of Tris,
phosphate, HEPES, glveyiglycine, borate, acetate, citrate, POPSO, HEPPSQ, and PIPES. In
embaodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{3127} In erobodiments, the disclosure provides a composition comprising about 1400 mM 1o
about 6500 mM TEA, about 700 mM to about 900 1uM 1onic component, and about 1 mM to
about 5 mM surfactant, wherem the composition has a pH of about 7.5; wherem the ionic
component is NaCl, KCL, or LiCl and wherein the surfactant 1s 2-[4-(2.4 4-trimethyipentan-2-
yhphenoxy fethanol {TRITONT™ X-1003, Poloxamer 407 (KOLLIPHOR® P-407), PEQ-FPO-
72-PEQ1 (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPOuw-PEOs-FPO2e
(PLURONIC®3IR1}, cthylenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethylene glveol dodecyl ether (BRII® L4}, polyethyviene glycol
hexadecyl cther (BRU® 58), polysorbate 20 (TWEEN® 20}, 7 4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxvlate, an alkyl! ether-polyethyviene glyveol (PEG), or a combination thereof. In
embodiments, the surfactant is PEG(18) tndecyl ether. In embodiments, the composition is
substantially free of an additional pH buffering component. In embodiments, the composition is
substantially free of an additional component having a pKa ot about 7.0 to about 8.0. In
embodiments, the composition does not comprise any of Tnis, phosphate, HEPES, glveviglveine,

borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In cbodiments, the composition further
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comprises an ECL-labeled component. In cmbodiments, the ECL-labeled componentisa
detection reagent comprising an ECL label.

{3128} In erobodiments, the disclosure provides a composition comprising about 1400 mM 1o
about 6500 mM TEA, about 700 mM to about 900 oM 1onic component, and about 1 mM to
about 5 mM surfactant, wherem the composition has a pH of about 7.8; wherein the ionic
component is NaCl, KCL or LiCl; and wherein the surfactant is 2-{4-(2.4 4-trimethvyipentan-2-
vhphenoxylethanol (TRITONT™ X-100), Poloxamer 407 (KOLLIFHOR® P-407), PEO1=-PPO-
7~PEOs (PLURONIC® P-123), PEGs-PPGss-PEG: (PLURONIC® L-121), PPO2-PEQs-PPO26
(PLURONIC®31R1}, ethvienediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethvlene glyeol dodecyl ether (BRU® L4}, polyethylene glycol
hexadecyl cthor (BRU® 58), polysorbate 20 (TWEEN® 20}, 7 4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxvlate, an alkyl! ether-polyethyiene glveol (PEG), or 3 combination thereof. In
embodiments, the surfactant is PEG(18) tnidecyl ether. In embodiments, the composition is
substantially free of an additional pH buffering component. In embodiments, the composition is
substantially free of an additional component having a pKa of about 7.0 to about 8.0. In
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glveviglveine,
borate, acetate, citrate, POPSO, HEFPSO, and PIPES. In crubodiments, the composition further
comprises an ECL-labeled component. In cmbodiments, the ECL-labeled componentisa
detection reagent comprising an ECL label.

{3129} In cmbodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 850 mM NaCl, and about 1 mM 2-[4-(2 4 4-trimethylpentan-2-yhiphenoxy fethanol
(TRITON™ X-100), wherein the composition has a pH of about 7.5 In embodiments, the
disclosure provides a composition comprising about 1200 mM TEA about 850 mM Na(l, and
about 1 mM 2-{4-(2 4 4-tamethviperdan-2-yhphenoxyiethanol (TRITON™ X100}, wherein the
comaposition has a pH of about 7.8, In embodiments, the disclosure provides a composition
corprising about 1600 mM TEA, about 850 mM Na(l, and about 1 maM 2-[4-(2,4 4~
trimethylpentan-2-viiphenoxylethanol (TRITON™ X-100), wherein the composition has a pH
of about 7.3, In cmabodiments, the disclosure provides a composition comprising about 1600 mM
TEA, about 850 mM Na(l, and about | mM 2-[4-(2.4 4-trimethyipentan-2-yphenoxy jethano!
(TRITON™ X-100), wherein the composition has a pH of about 7.8, In embodiments, the
disclosure provides a composition comprising about 3200 mM TEA, about 850 mM Na(’l, and
about 1 oM 2-{4-(2,4 4-trmethylpendan-2-vhphenoxy fethanol {TRITON™ X-100), wherein the
composition has a pH of about 7.5, In embodiments, the disclosure provides a composition
comprising about 3200 mM TEA, about 850 mM Na{}, and about I mM 2-{4-(2 4 4~

trimethylpentan-2-viiphenoxyjethanol (TRITON™ X-100), wherein the composition has a pH
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of about 7.8. In embodiments, the disclosure provides a composition comprising about 6400 mM
TEA, about 850 mM Na(l, and about 1 mM 2-[4-(2 4 4-trimethvipentan-2-ylphenoxyjethanol
{TRITON™ X-100}), wherein the composition has a pH of about 7.5, In embodiments, the
disclosure provides a composition comprising about 6400 mM TEA  about 850 M NaCl, and
about 1 mM 2-[4-(2,4 4-trimethvipentan-2-viiphenoxyiethanol (TRITON™ X-100}, wherein the
composition has a pH of about 7.8. In embodiments, the composition is substantially free of an
additional pH beffering component. In embodiments, the composition is substantially free of an
additional component having a pKa of about 7.0 to about 8.0, In embodiments, the composition
does not comprise any of Tris, phosphate, HEPES, glycviglyveine, borate, acetate, citrate,
POPSO, HEPPSO, and PIPES. In embodiments, the composition further comprises an ECL~
labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{6136} In embodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 850 mM KCL and about 1 mM 2-{4-(2. 4 4-trimethylpentan-2-vjphenoxy jethanol
(TRITON™ X-100), wherein the composition has a pH of about 7.5, In embodiments, the
disclosure provides a composition comprising about 1200 mM TEA, about 850 mM K1, and
about | ;M 2-{4-(2, 4 4-trimethvipentan-2-viiphenoxyiethanol (TRITON™ X100}, wherein the
composition has a pH of about 7 8. To embodiments, the disclosure provides a composition
comprising about 1600 mM TEA, about 850 mM KL, and about 1 mM 2-[4-(2,4,4-
trimethylpentan-2-yphenoxylethanol {TRITON™ X-100}, whercin the composition has a pH
of about 7.5, In embodiments, the disclosure provides a composition comprising about 1600 mM
TEA, about 850 mM KCl, and about | mM 2-[4-(2.4 4-tamethylpentan-2-yphenoxyethano]
(TRITON™ X-100), wherein the composition has a pH of about 7.8, In embodiments, the
disclosure provides a composition comprising about 3200 mM TEA, about 850 mM K1, and
about | mM 2-[4-(2 4, 4-tnimethylpentan-2-viphevoxyjethanol (TRITON™ X-100), wherewn the
composition has a pH of about 7.5. Tn embodiments, the disclosure provides a composition
comprising about 3200 mM TEA, about 850 mM KL, and abowt 1 mM 2-[4-(2.4 4-
trimethylpentan-2-yDphenoxylethanol {TRITON™ X-100}, wherein the composition has a pH
of about 7.8 In ecmbodiments, the disclosure provides a composition comaprising about 5400 mM
TEA, about 850 mM KCl, and about T mM 2-[4-(2,4 4-trimethyvipentan-2-vi)phenoxyethanol
(TRITON™ X100}, wherein the composition has a pH of about 7.5, In embodiments, the
disclosure provides a composition comprising about 6400 mM TEA, about 850 mM KCl, and
about | mM 2-[4-(2 4, 4-tnimethvipentan-2-yphenoxviethanol {TRITON™ X-100}, wheren the
composition has a pH of about 7.8. In embodiments, the composition is substantially free of an

additional pH buffening component. In embodiments, the composition is substantially free of an
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additional component having a pKa of about 7.0 to about 8.0, In embodiments, the composition
does not comprise any of Tris, phosphate, HEPES, glycviglveine, borate, acetate, citrate,
POPSO, HEPPSO, and PIPES. In embodiments, the composition further comprises an ECL-
labeled coraponent. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{6131} In embodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 850 mM LiCl, and about 1 oM 2-{4-(2.4 4-tamethylpentan-2-ylphenoxy fothanol
{(TRITONT™ X-100), wherein the composition has a pH of about 7.5, Tn emboduments, the
disclosure provides a composition comprising about 1200 mM THA | about 850 mM Li’l, and
about I ;M 2-{4-(2,4 4-trimethvylpentan-2-vijphenoxylethanol (TRITON™ X100}, wherein the
composition has a pH of about 7 8. Tn emboduments, the disclosure provides a composition
comprising about 1600 mM TEA, about 850 mM Li{l], and about | mM 2-[4-{2,4 4~
trimethylpentan-2-yliphenoxyiethanol (TRITON™ X-100), wherein the composition has a pH
of about 7.5 In embodiments, the disclosure provides a composition comprising about 1600 mM
TEA, about 850 mM LiCl, and about 1 mM 2-{4-(2,4 4-tumethylpentan-2-vhphenoxyjethanol
(TRITON™ X-100), wherein the composition has a pH of about 7.8, In embodiments, the
disclosure provides a composition comprising about 3200 mM TEA | about 850 mM Li(’l, and
about | mM 2-{4-(2 4, 4-trimethylpentan-2-viphenoxyiethanol (TRITON™ X-100), wherein the
composition has a pH of about 7.5, Tn embodiments, the disclosure provides a composition
comprising about 3200 mM TEA, about 850 mM Li(lL, and about | mM 2-{4-(2,4 4~
trmethylpentan-2-yDphenoxyjethanol {TRITON™ X-100), wherein the composition has a pH
of about 7.8 In embodiments, the disclosure provides a composition comprising about 6400 mM
TEA, about 850 mM LiCl, and about 1 mM 2-{4-(2 4 4-trimethylpentan-2-viiphenoxy jethanol
(TRITON™ X-100), wherein the composition has a pH of about 7.5, In embodiments, the
disclosure provides a composition comprising about 6400 mM TEA, about 850 mM LiCl, and
about | mM 2-{4-(2 4, 4-tnmethvipentan-2-yhphenoxyiethanol {TRITON™ X100}, wherein the
composition has a pH of about 7.8. In embodiments, the composition is substantially free of an
additional pH buffering component. In embodiments, the composition is sebstantially free of an
additional component having a pKa of about 7.0 to about 8.0. In embodiments, the composition
does not comprise any of Tris, phosphate, HEPES, glveylglveine, borate, acetate, citrate,
POPSO, HEPPSO, and PIPES. In embodiments, the composition further comprises an ECL-
labeled component. In erabodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{0132} In embodiments, the disclosure provides a composition comprising about 1200 mM

TEA, about 850 mM NaCl, and about | mM surfactant, wherein the composition has a pH of
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about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PECis-PPO1-
PEGi (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURGONIC® L-121), PPO-PEOs-PPO26
{(PLURONIC®31R1), ethyvlenediamine tetrakis{propoxylate-block-ethoxylate) tetrol
{TETRONIC® 701}, polyethviene glyeol dodecyl ether (BRII® L4), polyethylene glycol
hexadecyl ether (BRII® 38), polysorbate 20 (TWEEN® 20), 2,4,7 9-tetramethvi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composition comprising about 1200 mM TEA, about
850 oM NaCl, and about 1 oM surfactant, wherein the composition has a pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG:1s-PPO7-PEG:
(PLURONIC® P-123}, PEGs-PPGee-PEGs (PLURONIC® L-121), PPOre-PEOs-PPOs
{(PLURONIC®31R1), cthylenediamine tetrakis{propoxylate-block-ethoxylate) tetrol
{(TETRONIC® 701}, polyethviene glyeol dodecyl ether (BRII® L4), polyethyvlene glyeol
hexadecyi ether (BRII® 58), polysorbate 20 (TWEEN® 20), 2,47 9-tetramethyi-d-decyne-4,7-
diol cthoxylate, an alkyl cther-polyethyiene glycol (PEG), or a combination thereof. In
embodiments, the composition is substantially free of an additional pH buffering component. In
embodiments, the composition is substantially free of an additional component having a pKa of
about 7.0 to about 8.0. In embodiments, the composition does not comprise any of Tris,
phosphate, HEPES, elycviglycine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES In
cmbodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{0133} In embodiments, the disclosure provides a composition comprising about 1600 mM
TEA, about 850 mM NaC(l, and about surfactant, wherein the composition has a pH of about 7.5,
and wherein the surfactant 18 Poloxamer 407 (KOLLIPHOR® P-407), PEQ5s-PPO72-PECGs
(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121}, PPO2s-PECGs-PPOs
(PLURONIC®R3 IR 1), cthvlencdianmine tetrakis{propoxylate-block-~cthoxylate) tetrol
(TETRONIC® 701), polyethviene glycol dodecyl ether (BRII® L4), polyethyvlene glveol
hexadecyl ether (BRIJ® 58}, polysorbate 20 (TWEEN® 20}, 2.4,7 S-tetramethyl-d-decyne-4,7-
diod ethoxylate, an alkyl ether-polyethylene glveol (PEG), or a combination thereof in
embodiments, the disclosure provides a composition comprising about 1600 M TEA, about
850 mM Na(l, and about | surfactant, wherein the composition has a pH of about 7.8, wherein
the sorfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG1s-PPG7-PECs (PLURONIC®
P-123), PEGs-PPGax-PEGs (PLURONIC® L-121}, PPO26-PECs-PPO (PLURONIC®3 IR,
cthvlenediamine tetrakis{propoxvlate-block-cthoxyvlate) tetrol (TETRONIC® 701}, polyethylene
glveol dodecy] ether (BRU® L4}, polyethylene glycol hexadecyt ether (BRU® 38}, polysorbate
20 (TWEEN® 203, 2.4,7 9-tetramethyl-d-decyne-4, 7-diol ethoxylate, an alkyl ether-
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polyethylene glveol (PEG), or a combivation thereof. In embodiments, the composition 15
substantially free of an additional pH buffering component. In embodiments, the composition i3
substantially froe of an additional component having a pKa of about 7.0 to about 8.0. In
cmbodiments, the composition does not conmprise any of Tris, phosphate, HEPES, glveviglveine,
borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the composition further
comprises an ECL-labeled component. In embodiments, the ECL-labeled componentis a
detection reagent comprising an ECL label.

{3134] Tn embodiments, the disclosure provides a composition comprising about 3200 mM
TEA, about 850 mM Na(l, and about I mM surfactant, wherein the composition has a pH of
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PECis-PPO7-
PEGis (PLURONIC®R P-123), PEGs-PPGes-PEGs (PLURONICR L-121), PPO2e-PEOs-PPO2s
(PLURONIC®31R 1), cthvilencdiamine tetrakis{propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701}, polyethviene glycol dodecyl ether (BREII® L4), polyethylene glveol
hexadecy! ether (BRIJ® 38}, polysorbate 20 (TWEEN® 20), 24,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composition comprising about 3200 mM TEA, about
850 mM Na(’l, and about 1 mM surfactant, wherein the composition has a pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG:s-PPO7:-PEO1s
(PLURGNIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPG2e-PEOs-PPO2s
(PLURONIC®31R1), cthylenediamine tetrakis{propoxylate-block-ethoxyviate) tetrol
{(TETRONICR 701), polyethviene glycol dodecy! ether (BRU® L4), polyethylene glycol
hexadecy! cther (BRII® 58}, polysorbate 20 (TWEEN® 20), 2.4.7 9-tctramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof. In
embodiments, the composition is substantially free of an additional pH buffering component. In
combodiments, the composition is substantially free of an additional component having a pKa of
about 7.0 to about 8.0. In embodiments, the composition does not comprise any of Trig,
phosphate, HEPES, glycviglveine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{6135} In embodiments, the disclosure provides a composition comprising about 6400 mM
TEA, about 850 mM NaCl, and about surfactant, wherein the composition has a pH of about 7.5,
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ15-PPO-PECs
(PLURONIC® P-123), PEGs-PPGes-PEG: (PLURONIC® L-121), PPO2-PEG:-PPO2s
(PLURONIC®31R1)}, ethylenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethvlene glyeol dodecyl ether (BRU® L4}, polyethylene glycol
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hexadecyl cther (BRU® 58), polysorbate 20 (TWEEN® 203, 2,4,7, 9-tetramethvl-d-decyne-4,7-
diol ethoxvlate, an alkyl ether-polvethyviene ghveol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composition comprising about 6400 mM TEA, about
850 mM NaCl, and about | surfactant, wherein the composition has a pH ot about 7.8, wherein
the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEC-PPG7-PEOQ K (PFLURONIC®
P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPC2e-PECs-PPO2 (PLURONIC®31R1),
ethylenediamine tetrakis(propoxylate-block-cthoxylate) tetrol {TETRONIC®R 701), polyethyiene
glyeol dodecyl ether (BRIJ® L4), polyethylene glycol hexadecyl ether (BRU® 38}, polysorbate
20 (TWEEN® 20}, 2,4.7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-
polyethylene glveol (PEG), or a combination thereof. In embodiments, the composition is
substantially free of an additional pH buffering component. In embodiments, the composition is
substantially free of an additional component having a pKa of about 7.0 10 about 8.0, In
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glveviglveine,
borate, acctate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the composition further
comprises an ECL-labeled component. In cmbodiments, the ECL-labeled componentisa
detection reagent comprising an ECL label.

{3136} In cmbodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 850 mM KCl, and about | ;M surfactant, whercin the composition has a pH of
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG1s-PPO72-
PEQ:e (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURCNIC® L-121), PPO-PEO;s-PP(ae
{(PLURONIC®3IR]1), cthylenediamine tetrakis{propoxylate-block-cthoxvlate) tetrol
{(TETRONIC® 701}, polvethviene glycol dodecyl ether (BRII® L4), polyethylene glycol
hexadecyl cther (BRU® 58), polysorbate 20 (TWEEN® 20), 2,4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG). or a combination thereof In
embodiments, the disclosure provides a composition coraprising about 1200 mM TEA, about
850 mM K1, and about 1 mM surfactant, wherein the composition has a pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ1g-FPO72-PEGs
{(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPC26-PEGs-PPOs
(PLURONIC®3 IR1), cthylenediamine tetrakis(propoxylate-block-cthoxvlate) tetrol
(TETRONIC® 701}, polyethylene glveol dodecyl ether (BRII® L4), polyethviene glycol
hexadecyl ether (BRIU® 58), polysorbate 20 (TWEEN® 20), 2,47 9-tetramethyi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethviene glycol {(PEG), or a combination thereof. In
embodiments, the composition 1s substantially free of an additional pH buffering component. In
embodiments, the composition is substantially free of an additional component having a pKa of

about 7.0 to about 8 0. In embodiments, the composition does not comprise any of Tris,
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phosphate, HEPES, glyeviglyemne, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. Tn
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{6137} In emobodiments, the disclosure provides a composition comprising about 1600 mM
TEA, about 850 mM K1, and about surfactant, wherem the composition has a pH of about 7.5,
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEO12-PPO72-PEO s
(PLURONIC® P-123), PEGs-PPGes-PEG: (PLURONIC® L-121), PPCos-PEOs-PP0s6
(PLURONIC®31R1}, cthylenediamine tetrakis{propoxylate-block-ethoxylate} tetrol
(TETRONIC® 701), polyethylene glveol dodecyl ether (BRU® L4}, polyethylene glycol
hexadecyi cther (BRU® 58), polysorbate 20 (TWEEN® 203, 2.4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethyviene glycol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composition comprising about 1600 mM TEA, about
850 mM K1, and about 1 surfactant, wherein the composition has a pH of about 7.8, wherein
the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEO1s-PPO72-PEO 1 (PLURONIC®
P-123), PEGs-PPGese-PEGs (PLURONIC® L-121), PPO2e-PEOs-PPC2e (PLUROMNIC®3 IR 1),
ethylenediamine tetrakis(propoxylate-block-ethoxylate) tetrol {TETRONIC® 701), polyethyviene
glycol dodecyl ether (BRIJ® L4}, polvethvlene glycol hexadecyl ether (BRU® 38), polysorbate
20 (TWEEN® 203, 2.4.7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-
polvethylene glveol (PEG), or a combination thereof. In embodiments, the composttion 15
substantially free of an additional pH baffering component. In embodiments, the composition is
substantially free of an additional component having a pKa of about 7.0 to about 8.0. In
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, elveviglveine,
borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In embodiments, the composition further
comprises an ECL-labeled component. In embodiments, the ECL-labeled component is a
detection reagent comprising an ECL label.

{3138} In embodiments, the disclosure provides a composttion comprising about 3200 mM
TEA, about 850 mM KCi,
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEC1s-PPO72-
PEG1 (PLURONIC® P-123), PEG:-PPGee-PEGs (PLURCONIC® L-121), PPO-PEDs-PPO2s
(PLURONIC®31R1}, cthylencdiamine tetrakis{propoxylate-block-cthoxyvlate) tetrol
{TETRONIC® 701}, polyethvlene glycol dodecyl ether (BRII® L4), poiyethylene glveo!
bexadecyl cther (BRIJ® 58), polysorbate 20 (TWEEN® 20), 2.4.7 9-tetramethyl-d-decyne-4,7-

and about | mM surfactant, whercin the composttion has a pH of

diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof In
embodiments, the disclosure provides a composition comprnsing about 3200 mM TEA, about

850 mM KCI, and about I mM surfactant, wherein the composition has a pH of about 7.8,
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wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEOC1-PPO7:-PEO15
(PLURGNIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121), PPG-PEOs-PPO2e
{(PLURONIC®31R1), ethyvlenediamine tetrakis{propoxylate-block-ethoxylate) tetrol
{TETRONIC® 701}, polyethviene glyeol dodecyl ether (BRII® L4), polyethylene glycol
hexadecyl ether (BRII® 38), polysorbate 20 (TWEEN® 20), 2,4,7 9-tetramethvi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof. In
embodiments, the composition is substantially free of an additional pH buffering component. In
embodiments, the composition is substantially free of an additional component having a pKa of
about 7.0 to about 8.0. In embodiments, the composition does not comprise any of Trig,
phosphate, HEPES, glycviglveine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{6139} In embodiments, the disclosure provides a composition comprising about 6400 mM
TEA, about 850 mM KL and about surfactant, wherein the composition has a pH of about 7.5,
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ15-PPO-PEG e
(PLURONIC® P-123), PEGs-PPGss-PEGs (PLURONIC® L-121}, PPO2s-PEG-PPOs
(PLURONIC®31R 1}, ethylencdiamine tetrakis{propoxylate-block-cthoxylate) tetrol
(TETRONIC® 701), polyethvlene glycol dodecyl ether (BRII® L4}, polyethyviene glyeol
hexadecy! ether (BRII® 58), polysorbate 20 (TWEEN® 20), 2,4,7, 9-tetramethvi-d-decyne-4,7-
diol ethoxvlate, an alkyl ether-polyethylene glveol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composition comprising about 6400 mM TEA, about
850 mM KL, and about 1 surfactant, wherein the composition has a pH of about 7.8, wherein
the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEGhs-PPO7:-PEO s (PLURONIC®
P-123), PEGs-PPGas-PEGs (PLURONIC® L-121), PPC6e-PEGs-PPO (PLURONIC®3 IR,
cthylenedianune tetrakis{propoxylate-block-cthoxylate) tetrol (TETRONIC® 701), polyethviene
glveol dodecyl ether (BRIJ® L4}, polvethylene glyeol hexadecy! ether (BRU® 38), polysorbate
20 (TWEEN® 20), 2.4,7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-
polvethylene glveol (PEG), or a combination thereof. In embodiments, the composition is
substantially free of an additional pH buffering component. In embodiments, the composition is
substantially free of an additional component having a pKa of about 7.0 to about 8.0, In
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glveviglveine,
borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In erobodiments, the composition further
comprises an ECL-labeled component. In embodiments, the ECL-labeled component is a

detection reagent comprising an ECL label.
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g about 1200 M

{6148} In crobodiments, the disclosure provides a composition comprising

TEA, about 850 mM Li’L, and about | mM surfactant, wherein the composition has a pH of
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ1-PPOn-
PEQ s (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPOw-PEOs-PPOs
(PLURONIC®3 IR 1}, ethvlenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
{(TETRONIC® 701}, polyethylene glveol dodecyl ether (BRII® L4), polyethviene glycol
hexadecyi cther (BRIU® 58), polysorbate 20 (TWEEN® 20}, 2,4,7 9-tetramethyi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethyiene glycol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composttion comprising about 1200 mM TEA, about
850 mM Li{’l, and about 1 mM swrfactant, wherein the composition has a pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ1-PPO»-PEO:
(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPO2s-PEOs-PPO2s
(PLURONIC®3IR1}, ethylenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethylene glyeol dodecyl cther (BRU® L4), polyethylene glycol
hexadecyl cthor (BRU® 58), polysorbate 20 (TWEEN® 20}, 24,7 9-tetramethyl-d-decyne-4,7-
diol ethoxvlate, an alkyl ether-polyethyvlene glveol (PEG), or a combination thereof. In
embodiments, the composition is sebstantially free of an additional pH buffering component. In
embodiments, the composition is substantially free of an additional component having a pKa of
about 7.0 to about 8.0, In erabodiments, the composition does not comprise any of Tris,
phosphate, HEPES, glveyiglyeime, borate, acetate, citrate, POPSO, HEPPSQ, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL~labeled component is a detection reagent comprising an ECL label.

{3141} In embodiments, the disclosure provides a composition comprising about 1600 mM

-
/

TEA, about 850 mM LiCl, and about surfactant, wherein the composition has a pH of about 7.5,
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG1s-PPO72-PEQ 2
(PLURONIC® P-123}, PEGs-PPGes-PEGs (PLURONIC® L-121), PPO6-PEOs-PPOs
(PLURONIC®31R1), ethylencdiamine tetrakis{propoxylate-block-cthoxviate) tetrol
{TETRONIC®R 701), polyethylene glycol dodecy! ether (BRU® L4), polyethylene glveol
hexadecyl cther (BRIJ® 58}, polysorbate 20 (TWEEN® 20), 2.4,7 9-tctramethyl-d-decyoe-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof In
embodiments, the disclosure provides a composition comprising about 1600 mM TEA, about
850 mM Lill, and about | surfactant, wherein the composition has a pH of about 7.8, wherein
the surfactant 1s Poloxamer 407 (KOLLIPHOR® P-407), PEQ 15-PPO»-PEG1 (PLURONIC®
P-123}, PEGs-PPGes-PEGs (PLURONICR L-121), PPO26-PEGs-PPO (PLURONICR3 IR,

cthylenediamine tetrakis{propoxylate-block-cthoxviate) tetrol (TETRONIC® 701}, polyethylene
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glveol dodecyl ether (BRIJI® L4), polvethyiene glycol hexadecy! ether (BRU® 38), polysorbate
20 (TWEEN® 20}, 2,47 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-
polvethylene glveol (PEG), or a combination thereof. fn embodiments, the composition is
substantially free of an additional pH buffering component. In embodiments, the composition is
substantially free of an additional component having a pKa of about 7.0 to about 8.0, In
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glveviglveine,
borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In cmbodiments, the composition further
comprises an ECL-labeled component. In cmbodiments, the ECL-labeled componentisa
detection reagent comprising an ECL label.

{63142} In emmbodiments, the disclosure provides a composition comprising about 3200 mM
THA, about 850 mM LiClL and about | mM surfactant, wherein the composition has a pHof
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEC1-PPO7-
PEQGe (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURGNIC® L-121), PPO-PEOs-PP(s
{(PLURONIC®31R1), ethylenediamine tetrakis{propoxylate-block-ethoxyvlate) tetrol
(TETRONIC® 701}, polyethylene glveol dodecyl ether (BRII® L4), polyethviene glycol
hexadecyi ether (BRIU® 58), polysorbate 20 {TWEEN® 20), 2,47 9-tetramethyvi-d-decyne-4,7-
diol ethoxylate, an atkyl cther-polyethylene glycol (PEG). or a combination thereof In
embaodiments, the disclosure provides a composttion compnsing about 3200 mM TEA, about
850 mM Lal’l, and about 1 mM surfactant, wherein the composition has a pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEGQ:12-FPO-PEG:
{(PLURONIC® P-123), PEGs-PPGee-PEG: (PLURONIC® L-121), PPC26-PEOs-PPOoe6
(PLURONIC®3 IR 1), cthylenediamine tetrakis{propoxylate-block-cthoxylate} tetrol
{TETRONIC® 701}, polyethylene glveol dodecyl ether (BRII® L4), polyethviene glycol
hexadecyl ether (BRU® 58), polysorbate 20 {TWEEN® 20), 2,47 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glveol (PEG), or a combivation thereof. In
embodiments, the composition 1s sabstantially free of an additional pH buffening component. In
embodiments, the composition is substantially free of an additional component having a pKa of
about 7.0 to about 8.0. In embodiments, the composition does not comprise any of Tris,
phosphate, HEPES, glveyiglveine, borate, acetate, citrate, POPSO, HEPPSO, and PIPES. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-fabeled component is a detection reagent comprising an ECL label.

{3143} o combodunents, the disclosure provides a composition comprising about 6400 oM
TEA, about 850 mM LiCl, and about surfactant, wherein the composition has a pH of about 7.3,
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ5-PPO7-PEQ 18
(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121}, PPO2s-PECs-PPGs
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(PLURONIC®3 IR 1), cthylencdiamine tetrakis{propoxylate-block-cthoxylate) tetrol
(TETRONIC® 701), polyethvlene glycol dodecyl ether (BRII® L4), polyethyvlene giveol
hexadecy! ether (BRIJ® 38}, polysorbate 20 (TWEEN® 20), 24,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polycthylenc glycol (PEG), or a combination thercof In
embodiments, the disclosure provides a composition compnsing about 6400 mM TEA, about
850 mM Lil, and about 1 surfactant, wheren the composition has a pH of about 7.8, wherein
the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PECG1e-PPO7-PECs (PLURONIC®
P-123), PEGs-PPGa-PEGs (PLURONIC® L-121), PPO26e-PEOs-PPO (PLURONIC®3IRT),
cthvlenediamine tetrakis{propoxvlate-block-ethoxylate) tetrol (TETRONIC® 701}, polyvethyiene
glveol dodecyl ether (BRU® L4}, polyethylene glyeol hexadecyl cther (BRE® 58}, polysorbate
20 (TWEEN® 20}, 2.4.7 9-tetramethyl-d-decyne-4,7-diol cthoxyliate, an alkyl ether-
polyethylene glveol (PEG), or a combination thercof. In embodiments, the composition is
substantially free of an additional pH buffering component. In embodiments, the composition is
substantially free of an additional component having a pKa of about 7.0 to about 8.0, In
embodiments, the composition does not comprise any of Tris, phosphate, HEPES, glyeviglveine,
borate, acetate, curate, POPSQ, HEPPSG, and PIPES. In embodiments, the composition further
comprises an ECL-labeled component. In embodiments, the ECL-labeled component is a
detection reagent comprising an ECL label.

{6144} In embodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 850 mM NaCl, and about | mM PEG(18) tridecy! ether, wherein the composition
has a pH of about 7.5, In crabodiments, the disclosure provides a composition comprising about
1200 mM TEA, about 850 oM NaCl, and about | oM PEG(IR) tnidecyl ether, wherein the
composition has a pH of abouat 7.8. In embodiments, the disclosare provides a composition
comprising about 1600 mM TEA, about 850 mM NaCl, and about 1 mM PEG(18) tridecy] cther,
wherein the composition has a pH of about 7.5. fn embodunents, the disclosure provides a
composition comprising about 1600 mM TEA, about 850 mM Na(l, and about | mM PEG{1§)
tridecyl ether, wherein the composition has a pH of about 7.8. In embodiments, the disclosare
provides a composition comprising about 3200 mM TEA, about 850 mM NaCl, and about 1 mM
PEG(18) tndecyl ether, wherein the composttion has a pH of about 7.5, In embodiments, the
disclosure provides a composition comprising about 3200 mM TEA, about 850 mM NaCl, and
about 1 mM PEG(18) tridecyl ether, wherein the composition has a pH of about 7.8. In
embodiments, the disclosure provides a composttion comprising about 6400 mM TEA, about
850 mM NaCl, and about I mM PEG(18) tridecyl ether, wherein the composition has a pH of
about 7.5. In embodiments, the disclosure provides a composition comprising about 6400 mM

TEA, about 850 mM NaCl, and about | mM PEG(18) tridecyl ether, wherein the composition
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has a pH of about 7.8, In embodiments, the composition is substantially free of an additional pH
buffering component. In embodiments, the composition is substantially free of an additional
component having a pKa of about 7.0 1o about 8.0, In embodiments. the composition does not
coraprise any of Tuas, phosphate, HEPES, glycviglyveine, borate, acctate, citrate, POPSO,
HEPPSQO, and PIPES. In embodiments, the composition further comprises an ECL-labeled
component. In embodinents, the ECL-labeled component 15 a detection reagent comprising an
ECL label.

[3145] Tn embodiments, the disclosure provides a composition comprising about 1200 mM
TEA, about 850 mM KL, and about 1 mM PEG{18) tndecyi ether, wherein the composition has
a pH of about 7.5, In embodiments, the disclosure provides a composition comprising about
1200 oM TEA, about 850 mM KCl, and about | mM PEG(18) tridecyl ether, wherein the
composition has a pH of about 7.8. Tn embodiments, the disclosure provides a composition
comprising about 1600 mM TEA, about 850 mM KL, and about 1 mM PEG(18) tridecyl ether,
wherein the composition has a pH of about 7.5, In embodiments, the disclosure provides a
composifion comprising about 1600 mM TEA, about 850 mM K, and about 1 mM PEG({18)
tridecyl ether, wherein the composition has a pH of abog 7.8, In embodiments, the disclosure
provides a composition comprising about 3200 mM TEA, about 850 mM K, and about 1 mM
PEG{18) tridecy! cther, wherein the composition has a pH of about 7.5. In embodumenis, the
disclosure provides a composition comprising about 3200 mM TEA, about 850 mM K, and
about 1 mM PEG(18) tridecyi ether, wherein the composition has a pH of about 7.8. In
embodiments, the disclosure provides a composition comprising about 6400 mM TEA, about
850 mM KL, and about | mM PEG(18) tudecyl ether, wherein the composition has a pH of
about 7.5. In embodiments, the disclosure provides a composition comprising about 6400 mM
TEA, about 850 mM KCI, and about | mM PEG{18) tridecyi ether, wherein the composition has
apH of about 7.8, In embodiments, the composition is substantially free of an additional pH
buffering component. In embodiments, the composition is substantially free of an additional
component having a pKa of about 7.0 to about 8.0, In embodiments, the composition does not
comprise any of Tus, phosphate, HEPES, glveviglveine, borate, acetate, citrate, POPSO,
HEPPSO, and PIPES. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component 15 a detection rcagent comprising an
ECL label.

{03146} o conbodunents, the disclosure provides a composition comprising about 1200 oM
TEA, about 850 mM LiCl, and about | mM PEG(18) tridecy! ether, wherein the composition
has a pH of about 7.5, In embodiments, the disclosure provides a composition comprising about
1200 M TEA, about 830 mM LiCl, and about 1 mM PEG(18) tridecy! ether, whercin the
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composition has a pH of about 7 8. To embodiments, the disclosure provides a composition
comprising about 16060 mM TEA, about 850 mM LiCl, and about | mM PEG(18) tndecyi ether,
wherem the composition has a pH of about 7.5, In embodiments, the disclosure provides a
comaposition comprising about 1600 mM TEA. about 850 mM LiCL, and about 1 raM PEG(18)
tridecyl ether, wherein the composition has a pH of about 7.8. In embodiments, the disclosure
provides a composition comprising about 3200 mM TEA, about 850 mM Li(l, and about 1 mM
PEG(18) tridecyl cther, wherein the composition has a pH of about 7.5. In embodimends, the
disclosure provides a composition comprising about 3200 mM TEA, about 850 mM LiCl, and
about | mM PEG(18) tndecyl ether, wherein the composition has a pH of about 7.8 In
embodiments, the disclosure provides a composition comprising about 6400 mM TEA, about
850 mM LiCl, and about 1 mM PEG(18) tridecyl ether, wherein the composition has a pH of
about 7.5. fo emboduuents, the disclosure provides a composition comprising about 6400 mM
TEA, about 850 mM LiCl, and about I mM PEG(18) tridecy! ether, wherein the composition
has a pH of about 7.8, In embodiments, the composition is substanttally frec of an additional pH
buffering component. In embodiments, the composition is substantially free of an additional
component having a pKa of about 7.0 to about 8.0, In embodiments, the composition does not
comprise any of Tris, phosphate, HEPES, glyeviglveine, borate, acetate, citrate, POPSO,
HEPPSO, and PIPES. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

{6147} In embodiments, the disclosurce provides a composition comprising: TEA, an ionic
coraponent, and optionally, one or both of an ECL-labeled component and a surfactant; wherein
the composition has a pH of abowt 7.0 t¢ about 8.0, and optionally, wherein the composition 1s
substantially free of an additional pH buffering component. In embodiments, the composition
comprises about 1000 ;M to about 6500 oM of the TEA, and about 500 oM to about 2000
mM of the tonie component. In embodiments, the sarfactant comprises an alkyl ether-PEG. In
embodiments, the composition is sebstantially free of an additional pH buffering component. In
embodiments, the composition consists essentially of or consists of the recited components.
{8148} In embodiments, the disclosure provides a composition comprising: TEA, an ionic
component, and one or both of an ECL-labeled component and a surfactant; wherem the
composition has a pH of about 7.0 to about 8.0, and optionally, wherein the composition is
substantially free of an additional pH buffering coraponent. fn embodiments, the composition
comprises about 1000 mM to about 6500 mMM of the TEA, and about 500 mM o about 2000

mM of the tonic component. In embodiments, the surfactant comprises an alkyl ether-PEG. In
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embodiments, the composition is substantially free of an additional pH buffering component. In
embodiments, the composition consists essentially of or consists of the recited components.
{3149} In erobodiments, the disclosure provides a composition comprising: TEA, an ionic
component, and optionally, one or both of an ECL-~labeled component and a swfactant; wherein
the composition has a pH of about 7.0 to about 8.0, and wherein the composifion is substantially
free of an additional pH buffering component. In embodiments, the composition comprises
about 1600 mM to about 6500 mM of the TEA, and about 560 mM to about 2000 mM of the
wnic component. In embodiments, the surfactant comprises an alkyl ether-PEG. In
embodiments, the composition consists essentially of or consists of the recited components.
{8158} In embodiments, the disclosure provides a composition comprising: TEA, an ionic
component, and an ECL-labeled component: wheremn the composttion has a pH of abowt 7.0 to
about 8.0. In embodiments, the disclosure provides a composition comprising: TEA, an tonic
component, and a surfactant; wherein the composition has a pH of about 7.0 to about 8.0, In
embodiments, the disclosure provides a composttion comprising: TEA, an ionic conponent, an
ECL-labeled component, and a surfactant; wherein the composition has a pH of about 7.0 to
about 8.0 In embodiments, the composition comprises about 1000 mM to about 6500 mM of the
TEA, and about 300 mM to about 2000 mM of the ionic component. In embodiments, the
surfactant comprises an atkyl ether-PEG. In embodiments, the composition is substantally free
of an additional pH beffering component. In embodiments, the composition consists essentially
of or consists of the recited components.

{3151} Tn cmboduments, the composition provided herein is in dry forrn. In erabodiments, the
composition provided herein 1s in the form of a dry powder. In embodiments, the composition
provided herein is a lyophilized powder. Throughout the present disclosure, when a composition
comprises a certain concentration of its recited components {c.g., about 1000 mM to about 6500
mbM of TEA: about 500 mM to about 2000 mM of womie component; and/or about 0.1 mM to
about 10 mM of surfactant} and/or a certain pH of its recited components (e.g., a pH of abowt 7.0
to about 8.0), it will be understood by one of ordinary skill in the art that the recited
concentrations of the components and pH of the composition are in reference to the composttion
m hiquid form, e.g., a dry composition reconstituted with a hqud diluent {e.g., water or aqueous
assay buffer). In embodiments, the composition is in dry form and comprises the recited
components at the recited concentrations when reconstituted with a liquid diluent. In
embodiments, the composition 1s in dry form and comprises the recited pH when constituted

with a ligund diluent.
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Alky! Diethanolamine / Zwitterionic Tertiary Amine Compaositions

{3152} In embodiments, the disclosure provides a composition comprising about 50 mM to
about 250 mM tBDEA, about 500 mM to about 1500 mM ionic component, and about 0.1 mM
1o about 10 mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0, wherein
the 1onic component is Nall, KCl, or Lil; and wherein the surfactant is 2-[4-(2 4,4~
trimethylpentan-2-yDphenoxviethanol (TRITON™ X-100}, Poloxamer 407 (KOLLIPHOR® P-
407}, PEO1s-PPO72-PEO (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121},
PPO2s-PEOs-PPO26 (PLURONIC®3 [R 1}, ethylenediamine tetrakis(propoxylate-block-
ethoxylate) tetrol (TETRONIC® 7013, polyethylene glycol dodeeyl ether (BRII® L4),
polyethyiene glveol hexadeovl ether (BRI® 38), polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl cther-polyethylene glveol (PEG), or a
combination thercof. In embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments,
the composition further comprises about 100 mM to about 200 mM pH beffering component. In
embodiments, the pH buffering component is Trs, phosphate, HEPES, glycviglycine, borate,
acetate, citrate, or a combination thereof. In embodiments, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{3153} fo emboduments, the disclosure provides a composition comprising about 50 mM to
about 250 mM MDEA about 500 mM to abowt 1500 mM iomc component, and about 0.1 mM
to about 10 mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0, wherein
the tonic component is NaCl, KCl, or Lill; and wherein the surfactant 5 2-[4~(2 4,4~
trimethvipentan-2-ylphenoxylethanol (TRITON™ X100}, Poloxamer 407 (KOLLIPHOR® P-
407y, PEO15-PPO7-PEC 12 (PLURCGNIC® P-123), PEGs-PPGese-PEGs (PLURONIC® L-121),
PPO26-PEOs-PPO (PLURONIC®3 1RY), cthylenediamine tetrakis{propoxylate-block-
cthoxyvlate} tetrof (TETRONIC® 701), polyethylene glveol dodecyl ether (BRU® L4},
polyethylene glyeol hexadecy] ether (BRU® 58), polysorbate 20 (TWEEN® 20), 2,4,7.9-
tetramethyi-d-decyne-4,7-diol ethoxylate, an alkyl cther-polyethviene glycol {(PEG), ora
combination thercof. In embodiments, the surfactant ts PEG(18) tridecvl cther. In embodiments,
the composition further comprnises about 100 mM to about 200 mM pH buffering component. In
embodiments, the pH buffering component is Tris, phosphate, HEPES, glveylglyveine, borate,
acetate, citrate, or a combination thereof. In embodiments, the composition further comprises an
ECL-abeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{6154} In embodiments, the disclosure provides a composition comprising about 50 mM to

about 250 mM DEA-PS, about 500 mM to about 1500 oM tonic component, and about 0.1 mM
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to about 10 mM surfactant, wherein the composition bas a pH of about 7.0 to about 8.0; wherein
the 1onic component i3 Nall, KCl, or Lil; and wherein the surfactant is 2-{4-(2 4,4~
trimethylpentan-2-yDphenoxyiethanol {TRITON™ X-100}, Poloxamer 407 (KOLLIPHOR® P-
44073, PEO1s-PPO72-PEQ iz (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121},
PPO2s-PEOs-PPO26 (PLURONIC®3 [R 1}, ethylenediamine tetrakis(propoxylate-block-
ethoxylate) tetrol (TETRONIC® 7013, polyethylene glycol dodeeyl ether (BRII® L4),
polyethyiene glveol hexadeovl ether (BRU® 538), polysorbate 20 (TWEEN® 20), 24,7 9-
tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl cther-polyethylene glveol (PEG), or a
combination thercof. In embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments,
the composition further comprises about 100 mM to about 200 mM pH buffering component. In
embodiments, the pH buffering component is Tris, phosphate, HEPES, glycyiglycine, borate,
acetate, citrate, or a combination thereof. fn cmboduments, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{3155] In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM tBDEA, about 700 mM to about 900 mM ionic component, and about 1 mM to
about 5 mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0, wherein the
tonic component is NaCl, K1, or LiCl; and wherem the surfactant is 2-[4-(2,4 4~
trimethyipentan-2-ylphenoxylethanol (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-
407), PEO15-PPOn-PEO12 (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121},
PPO26-PEOs-PPO2 (PLURONIC®3 IR 1), cthylenediamine tetrakis{propoxylate-block-
cthoxylate} tetrof (TETRONIC® 701), polyethylene glveol dodecyl ether (BRU® L4},
polyethylene glycol hexadecyl ether (BRII® 58), polysorbate 20 (TWEEN® 20), 2,4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl cther-polyethylene glycol {(PEG), or a
combination thereof, In embodiments, the surfactant s PEG(18) tridecyl cther. Tn cmbodiments,
the composition further comprises about 100 mM to about 200 mM pH buffering component. In
embodiments, the pH buffering component is Tris, phosphate, HEPES, glveylglveine, borate,
acetate, citrate, or a combination thereof. In embodiments, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{6156} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM MDEA, about 700 vuM to about 900 oM omic component, and about | mM to
about 5 mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the
tonie component is Na(l, KCL, or Li’l; and wherein the surfactant is 2-[4-{2,4 4~
trimethylpentan-2-ylphenoxyjethano! (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-
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407}, PEO1-PPO1-PEO (PLURONIC®R P-123), PEGs-PPGes-PEGs (PLURONIC® L-121),
PP(ne-PEOs-PPOs (PLURONICR3 TR 1), ethylenediamine tetrakis{propoxylate-block-
cthoxylate) tetrol (TETRONIC® 701), polyethylene glveol dodecyl ether (BRUI® L4},
polyethylene glveol hexadecy! ether (BRU® 58), polysorbate 20 (TWEEN®R 20}, 2,4,7.9-
tetramethyl-d-decyne-4, 7-diol ethoxylate, an alkyl cther-polyethviene glycol (PEG), ora
combination thereof. In embodiments, the surfactant s PEG(18) tridecyl cther. In embodiments,
the composition further comprises about 100 M to about 200 mM pH buffering component. In
embodiments, the pH butfering component is Tris, phosphate, HEPES, glyeylglveine, borate,
acetate, citrate, or a combination thereof. In embodiments, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{8157} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM DEA-PS, about 700 mM o about 300 mM tonic component, and about 1 mMto
about 5 mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the
ionic component is NaCl, KCL or Lai(Cl and wherein the surfactant 1s 2-[4-(2,4,4~
trimethylpentan-2-viiphenoxyiethanol (TRITON™ X.-100), Poloxamer 407 (KOLLIPHOR® P-
407), PEO1e-PPO72-PEO s (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121),
PPO26-PEOs-PPO26 (PLURONICR3 IR 1), ethylenediamine tetrakis(propoxylate-block-
cthoxylate) tetrol (TETRONIC® 701}, polvethylene glveol dodecyl ether (BRII® 1.4},
polyethyiene glveol hexadecyl ether (BRIJ® 538), polysorbate 20 (TWEEN® 203, 2.4,7 9-
tetramethyl-d-decyne-4,7-diol cthoxylate, an alky! ether-polvethylene glycol (PEG), ora
corabination thereof. In embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments,
the composition further comprises about 100 mM to about 200 mM pH buffering component. In
embodiments, the pH buffering component is Tris, phosphate, HEPES, glycylglycine, borate,
acetaie, citrate, o7 a combination thereof. In embodiments, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component 1s a detection reagent
comprising an ECL label.

{0158} In crobodiments, the disclosure provides a composition comprising about 150 mM
tBDEA, about 850 mM ionic component, and about | mM surfactant, wherein the composition
has a pH of about 7.0 to about 8.0, wherein the ionic component is NaCl, KCl, or LiClL; and
wherein the surfactant is 2-{4-(2 4, 4-trimethylpentan-2-ylphenoxyjethanol (TRITON™ X-1003,
Poloxamer 407 (KOLLIPHOR® P-407), PEG:1s-PPO7-PEO (PLURONIC® P-123), PEGs-
PPGes-PEG: (PLURONIC® L-121), PPO26-PEOs-PPO2 (PLURONIC®3 IR1), ethvilenediamine
tetrakis(propoxylate-block-cthoxylate} tetrol (TETRONIC® 701), polvethylene glveol dodecyi
ether (BRIJ® L4), polyethylene glveol hexadecyl ether (BRU® 58), polysorbate 26 (TWEEN®
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23y, 2.4,7 Y-etramethyl-d-decyne-~4,7~diol ethoxvlate, an alkyl cther-polvethylene glycol (PEG),
or a combimation thereof. In embodiments, the surfactant 1s PEG{18) tnidecyl ether. In
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
comaponent. In embodiments, the pH buffering component is Tris, phosphate, HEPES,
glyevlglveine, borate, acetate, citrate, or a combination thereof. In embodiments, the
composition farther comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3159] Tn embodiments, the disclosure provides a composition comprising about 150 mM
MDEA, about 850 mM ionic component, and about 1 mM surfactant, wherein the composition
has a pH of about 7.0 to about 8.0; wherein the ionic component is NaCl, KC1, or LiCl; and
wherein the surtactant is 2-[4-(2 4 4-trimethyipentan-2-yliphenoxylethanol (TRITON™ X-100),
Poloxamer 407 (KOLLIPHOR® P-407), PEOx-PPOn-PEO s (PLURONIC® P-123), PEGs-
PPGes-PEGs (PLURONIC®R L-121), PPO26-PEOs-PPO2s (PLURONICR3 IR}, ethylencdiamine
tetrakis{propoxylate-block-ethoxylate) tetrol (TETRONIC® 701), polyethylene glycol dodeeyl
ether {BRIJ® L4), polvethvlene glveol hexadecyl ether (BRI® 38), polysorbate 20 (TWEEN®
28, 2.4,7 S-tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl ether-polyethylene glycol (PEG),
or a combination thereof. In embodiments, the surfactant is PEG{18) tridecyl ether. fn
embaodiments, the composition further comprises about 100 mM to about 200 ;M pH buffering
component. In embodiments, the pH buffering component 1s Tris, phosphate, HEPES,
glveylglycine, borate, acetate, citrate, or a combination thereof. In embodiments, the
composition further comprises an ECL-labeled component. In emboduments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{81640} In embodiments, the disclosure provides a composition comprising about 150 mM DEA-
PS, about 850 mM ionic component, and about 1 mM surfactant, wherein the composition has a
pH of about 7.0 to about 8.0; wherein the tomc component is NaCl, KCI, or LiCl; and wherein
the surfactant is 2-{4-(2,4 4-trimethylpentan-2-yhphenoxyjethanol (TRITONT™ X-1003,
Poloxamer 407 (KOLLIPHOR® P-407), PEQ13-PPOn-PEC 1 (PLURONIC® P-123}, PEGs-
PPGex-PEGs (PLURONIC® L-121), PPO26-PEO;-PPO2 (PLURONICR3 IR}, ethylencdiamine
tetrakis{propoxyiate-block-ethoxylate) tetrol (TETRONIC® 701), polyethylene glveol dodecyl
cther {BRII® L4), polyethviene glycol hexadecyl ether (BRII® 58}, polysorbate 20 (TWEEN®
203, 2.4.7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alky! ether-polyethylene glyeol (PEG),
ot a combination thercof. fn emboduments, the surfactant is PEG(18) tridecy! cther. In
embodiments, the composition farther comprises about 100 mM to about 200 mM pH buffering
component. In embodiments, the pH buffering component is Tris, phosphate, HEPES,

glyevlglveine, borate, acetate, citrate, or a combination thereof. In embodiments, the
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composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

#4161} In cmbodiments, the disclosure provides a composition comprising about 150 mM
tBDEA, about 7060 mM to about 900 mM ionic component, and about { mM to about 5 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the ionic
component is NaCl, KCL or LiCl; and wherein the surfactant is 2-[4-(2.4 4-trimethvipentan-2-
vhphenoxylethanol (TRITONT™ X-100), Poloxamer 407 (KOLLIFHOR® P-407), PEO1=-PPO-
7~PEOs (PLURONIC® P-123), PEGs-PPGss-PEG: (PLURONIC® L-121), PPO2-PEQs-PPO26
(PLURONIC®31R1}, ethvienediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethvlene glyeol dodecyl ether (BRU® L4}, polyethylene glycol
hexadecyl cthor (BRU® 58), polysorbate 20 (TWEEN® 20}, 7 4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxvlate, an alkyl! ether-polyethyiene glveol (PEG), or a combination thereof. In
embodiments, the surfactant is PEG(18) tnidecyl ether. In embodiments, the composition forther
comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glveviglveime, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

{3162} In embodiments, the disclosure provides a composition comprising about 150 mM
MUDEA, about 700 mM to about 906 mM ionic component, and about 1 mM to about 5 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the tonic
component 18 Nall, KL, or LiCl; and wherein the surfactant 15 2-[4~(2.4,4-trimethvipentan-2-
yhphenoxylethanol (TRITON™ X100}, Poloxamer 407 (KOLLIPHOR® P-407), PEG15-PPO-
72-PEGis (PLURONIC® P-123), PEGs-PPGos-PEGs (PLURONIC® L-121), PPO6-PECs-PPO2s
(PLURONIC®3 IR1), cthylenediamine tetrakis{propoxylate-block-ethoxylate} tetrol
(TETRONIC® 701}, polyethylene glyeol dodecy! ether (BRII®R L4), polyethviene glycol
hexadecyi ether (BRIUR 58), polysorbate 20 (TWEEN® 20), 2,47 9-tetramethyi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethyviene glycol (PEG), or a combination thereof. In
embodiments, the surfactant is PEGE8) tndecyl ether. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH boffering component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glvevlglvcine, borate, acetate, citrate, or a
combination thereof. In emboduvents, the composition further coraprises an ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an

ECL label.
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{6163} In cmmbodiments, the disclosure provides a composition comprising about 150 M DEA-
PS, about 700 mM to about 900 mM ionic component, and about 1 mM to about 5 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8 .0; wherein the tonic
coraponent is NaCl, KCL, or LiCl; and wherein the surfactant is 2-[4-(2,4.4-trimethylpentan-2-
yhphenoxylethanol (TRITON™ X-100}, Poloxamer 407 (KOLLIPHOR® P-407), PEO1=-PPO-
72-PEOs (PLURONIC® P-123), PEGs-PPGss-PEGs (PLURONIC® L-1213, PPO26-PEOs-PPOz6
(PLURONIC®R3 IR}, othylencdiamine tetrakis(propoxylate-block-cthoxylate) tetrol
(TETRONIC® 701), polyethylene glycol dodecyl ether (BRU® L4), polyethylene glyeol
hexadecy! ether (BRII® 38), polysorbate 20 (TWEEN® 20}, 2,4,7, 9-tetramethvi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glyeol (PEG), or a combination thereof. In
embodiments, the surfactant is PEG{18) tridecyl ether. In embodiments, the composition further
coraprises about 100 ;M to about 200 mM pH buffering component. To embodunents, the pH
buffering component is Tris, phosphate, HEPES, glvevlglveine, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In crobodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

{3164} In crobodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM tBDEA, about 830 mM Na(l, and about 1 mM to about 5 ;M surfactant,
wherein the composition has a pH of about 7.0 1o about 8.0; wherein the surfactant 1g 2-{4-

(2.4, 4-trimethyipentan-2-yhphenoxylethanol (TRITON™ X100}, Poloxamer 407
{(KOLUIPHOR® P-407), PECis-PPUO7-PEO s (PLURONIC® P-123), PEGs-PPGss-PEGs
(PLURONIC® L~-121), PPO2s-PEOs-PPO (PLURONIC®3 IR, ethylenediamine
tetrakis(propoxylate-block-ethoxylate} tetrol (TETRONIC® 701}, polvethylene glveol dodecyl
ether (BRIJ® L4), polyethylene glveol hexadecyi ether (BRU® 58), polysorbate 20 (TWEEN®
20y, 2,4,7 -tetramethyl-d-decyne-4,7~diol ethoxylate, an alkyl ether-polyethylene glycol (PEG),
or a combimation thereof. In embodiments, the surfactant is PEG{18) tridecyl ether. In
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
component. in embodiments, the pH buffering component is Tris, phosphate, HEPES,
elveviglveine, borate, acetate, citrate, or a combination thercof. In embodiments, the
composition farther comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3165} Tn combodiments, the disclosure provides a compostiton comprising about 100 mM to
about 200 mM MDEA, about 830 mM Na(l, and about | ;M to about 5 mM surfactant,
wherein the composition has a pH of about 7.0 to about 8.0; wherein the surfactant is 2-{4-

(2,4 4-trimethylipentan-2-yl)phenoxylethanol (TRITON™ X-100), Poloxamer 407
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(KOLLIPHOR® P-407), PEQ13-PPOn-PEOs (PLURONIC® P-123}, PEGs-PPGes-PEGs
(PLURGONIC® L-121), PPO2%-PEOs-PPO2 (PLURONICR3 IR}, cthylenediamine
tetrakis{propoxylate-block-ethoxylate) tetrol (TETRONIC® 701}, polyethylene glycol dodecyl
cther {BRU® L4}, polyethylene glycol bexadecyl ether (BRII® 38}, polysorbate 20 (TWEHEEN®
20, 2,4,7 S-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethvlene glycol (PEG),
or a combination thereof. In embodiments, the surfactant 1s PEG{18) tnidecyl ether. In
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
component. In crubodiments, the pH buffering component 1s Tris, phosphate, HEPES,
glveylglycine, borate, acetate, citrate, or a combimation thereof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{8166} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM DEA-PS, about 850 mM NaCl, and about 1 mM to about 5 mM swrfactant,
wherein the composition has a pH of about 7.0 to about 8.0, wherein the surfactant is 2-{4-

(2,4 A-trimethylpentan-2-yUphenoxylethanol (TRITON™ X-100), Poloxamer 407
(KOLLIPHOR® P-407), PEG2-PPO7-PE(: (PLURONIC® P-123), PEGs-PPGes-PEGs
(PLURONIC® L-121}, PPOw-PEOs-PPO (PLURONICR31R1)}, ethylenediamine
tetrakis{propoxyiate-block-cthoxylate) tetrol (TETRONIC® 701), polyethylene glyeol dodecyl
cther (BRII® L4), polyethyiene glycol hexadecyl ether (BRI® 58), polysorbate 20 (TWEEN®
283, 2,4,7 S-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polvethylene glycol (PEG),
or a combination thercof. In embodiments, the surfactant is PEG(18) tridecy] cther. In
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
component. In embodiments, the pH buffering component is Tris, phosphate, HEPES,
glyeviglveine, borate, acetate, citrate, or a combination thereof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3167} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM tBDEA, about 830 mM KCl, and about 1 mM to about 5 mM surfactant, wherein
the composition has a pH of about 7.0 to about 8.0; wherein the surfactant 1 2-[4-(2,4,4-
trimethylpentan-2-yphenoxyjethanol (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-
407}, PEO1s-PPOn-PEO: (PLURONIC® P-123), PEGs-PPGee-PEG: (PLURONIC® L-121},
PPO26-PEOs-PPO26 (PLURONICR3I IR 1), cthylenediamine tetrakis(propoxylate-block-
ethoxylate) tetrol (TETRONIC® 701}, polyethylene glycol dodecyl ether (BRII® L4),
polyethylene glycol hexadecy! ether (BRIUI® 58}, polysorbate 20 (TWEEN® 20), 2.4,7.9-

tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl cther-polyethylene glycol {(PEG), or a
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combination thereof. In embodiments, the surfactant s PEG(I8) tridecyl ether. Tn embodiments,
the composition further comprises about 100 mM to about 200 maM plH buffering component. In
embodiments, the pH buffering component is Trs, phosphate, HEPES, glycylglycine, borate,
acetate, citrate, or a combination thereof. fn embodunents, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{3168} Tn emboduments, the disclosure provides a composition comprising about 100 mM to
about 200 mM MDEA, about 830 mM K, and about 1 mM to about 5 mM surfactant, wherein
the composition has a pH of abowt 7.0 t¢ about 8.0; wherein the surfactant 13 2-{4-(2,4,4~
trimethyipentan-2-yliphenoxyjethano! (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-
4073, PEO1-PPO2-PEO1s (PLURONICR P-123), PEGs-PPGoe-PEGs (PLURONIC® L-121),
PPO26-PEOs-PPO2s (PLURONICR3 TR 1), ethylenediamine tetrakis{propoxylate~block-
cthoxylate} tetrol (TETRONIC® 701}, polvethylene glveol dodecyl ether (BRII® L4},
polvethylene glveol hexadecyl ether (BRU® 58), polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl ether-polyethvlene glyeol (PEG), ora
combination thereof. In embodiments, the surfactant s PEG(18) tridecyl ether. In embodiments,
the composition further comprises about 100 mM to about 200 mM pH buffering component. In
embodiments, the pH buftering component is Tris, phosphate, HEPES, glveylglyeine, borate,
acetate, citrate, or a combination thereof. In embodiments, the composition further comprnises an
ECL-iabeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{6165} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM DEA-PS, about 850 mM K1, and about 1 mM to about 5 mM surfactant,
wherein the composition has a pH of about 7.0 to about 8.0, wherein the surfactant is 2-{4-

(2,4 4-trumethylpentan-2-yUphenoxylethano! (TRITONTM X-100), Poloxamer 407
(KOLLIPHOR® P-407), PEG1g-PPO72-PEQ 1 (PLURONIC® P-123), PEGs-PPGes-PEUs
(PLURONIC® L-121), PPO26-PEO:-PPO2 (PLURONIC®3 1R, ethylenediamine
tetrakis(propoxviate-block-cthoxylate) tetrol (TETRONIC® 701), polyethylene glycol dodecyl
cther {BRII® L4), polyethyviene glycol hexadecyl ether (BRII® 58), polysorbate 20 (TWEEN®
203, 2,4,7 Stetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl ether-polyethylene glveol (PEG),
or a combination thercof. In embodiments, the surfactant is PEG(18) tridecyi ether. In
erubodiments, the composition further comprises about 100 1wM to about 200 roM pH buffering
component. In embodiments, the pH buffering component is Tnis, phosphate, HEPES,

glyeviglveine, borate, acetate, citrate, or a combination thereof. In embodiments, the

64



WO 2023/129884 PCT/US2022/082313

composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3178} In erobodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM tBDEA, about 830 mM LiCl, and about 1 mM to about 3 M surfactant, wheremn
the composition has a pH of about 7.0 to about §.0; wherein the surfactant 1 2-[4-(2,4.4-
trimethylpentan-2-yDphenoxviethanol (TRITON™ X-100}, Poloxamer 407 (KOLLIPHOR® P-
407}, PEO1s-PPO72-PEO (PLURONIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121},
PPO2s-PEOs-PPO26 (PLURONIC®3 [R 1}, ethylenediamine tetrakis(propoxylate-block-
ethoxylate) tetrol (TETRONIC® 7013, polyethylene glycol dodeeyl ether (BRII® L4),
polyethyiene glveol hexadeovl ether (BRI® 38), polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl cther-polyethylene glveol (PEG), or a
combination thercof. In embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments,
the composition further comprises about 100 mM to about 200 mM pH beffering component. In
embodiments, the pH buffering component is Trs, phosphate, HEPES, glycviglycine, borate,
acetate, citrate, or a combination thereof. In embodiments, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{3171} fo cmboduments, the disclosure provides a composition comprising about 100 mM to
about 200 mM MDEA, about 830 mM LiCl, and about 1 mM to about § mM surfactant, wherein
the composition has a pH of about 7.0 to about 8.0; wherein the surfactant is 2-{4-(2.4.4-
trimethylpentan~2-yliphenoxylethanol (TRITON™ X100}, Poloxamer 407 (KOLLIPHOR® P-
407y, PEQ15-PPO»-PEC1s (PLURGNIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121),
PPO6-PEOs-PPO2 {(PLURONICR3 IR 1), ethylenediamine tetrakis(propoxylate-block-
cthoxylate} tetrol (TETRONIC® 701), polvethylene glyeol dodecyl ether (BRU® L4},
polyethylene glveol hexadecyl ether (BRU® 58), polysorbate 20 (TWEEN® 20}, 2,4,7.9-
tetramethvl-d-decyne-4,7-diol ethoxvlate, an alkyl ether-polyethyiene glyeol (PEG), ora
combination thereof. In embodiments, the surfactant s PEG(18) tridecyl ether. In embodiments,
the composition turther comprises about 100 M to about 260 raM pH buffering component. In
embodiments, the pH buffering component is Tris, phosphate, HEPES, glveylglveine, borate,
acetate, citrate, or a combination thereof. In embodiments, the composition further comprises an
ECL-labeled component. In embodiments, the ECL-labeled component is a detection reagent
comprising an ECL label.

{8172} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM DEA-PS, about 850 mM LiCl, and about 1 mM to about 5 mM surfactant,

wherein the composition has a pH of about 7.0 to about 8.0; wherein the surfactant s 2-{4-
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(2,4, 4-trimethylpentan-2-vlphenoxylethanol (TRITON™ X-100), Poloxamer 407
(KOLLIPHOR® P-407), PEOs-PPO7n-PEO (PLURCNIC® P-123), PEGs-PPGss-PEGs
{(PLURONIC® L-121), PPU6-PEOs-PPO (PLURONIC®3 1R]), ethylencdiamine
tetrakis{propoxvlate-block-cthoxylate) tetrol (TETRONIC® 701}, polyethylene glyeol dodecyl
other {BRIJ® L4), polvethvlene glveol hexadecyl ether (BRU® 358), polysorbate 20 (TWEEN®
24y, 2,47 9tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethylene glycol (PEG),
or a combination thereof. In embodiments, the surfactant is PEG{18) tridecyl ether. fn
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
component. In embodiments, the pH buffering component 1s Tris, phosphate, HEPES,
glveyighyeine, borate, acetate, citrate, or a combination thercof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
cormaponent is a detection reagent comprising an ECL label.

{8173} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 260 mM (BDEA, about 700 mM to about 900 mM ionic component, and about 1 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the surfactant is
2-{4-(2 4 A-tnimethylpentan-2-yhphenoxyjethanol (TRITON™ X-100}). In embodiments, the
disclosure provides a composition comprising about 100 mM to about 200 mM MBEA  about
700 mM to about 900 mM ionic component, and about 1 mM surfactant, wherein the
composition has a pH of about 7.0 to about 8.0; wherein the surfactant 1s 2-[4-(2,4,4~
trimethylpentan-2-yphenoxyiethanol {TRITON™ X-100}. In embodiments, the disclosure
provides a composition comprising about 100 mM to about 200 mM DEA-PS, about 700 mM to
about 900 mM 1onic component, and about 1 M surfactant, wherein the composition has a pH
of about 7.0 to about 8.0, wheretn the sarfactant 1 2-{4-(2,4 4-trimethylpentan-2-
yhphenoxylethanol (TRITON™ X-100).In embodiments, the composition further comprises
about 100 mM to about 200 mM pH buffering component. fo embodiments, the pH buffering
component is Tns, phosphate, HEPES, glveviglyeine, borate, acetate, citrate, or a combination
thercof. In embodiments, the composition further comprises an ECL-labeled component. In
embodiments, the ECL-labeled component is a detection reagent comprising an ECL label.
{8174} In embodiments, the disclosure provides a composition comprising about 100 mM 1o
about 200 mMBDEA, about 700 mM to about 900 mM ionic component, and about 1 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the ionic
component is NaCl, KCl, or LaCl; and wherein the surfactant is Poloxamer 407 (KOLLIPHOR®
P-407), PEG18-PPO72-PEQs (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121},
PPO2s-PEQs-PPO2e (PLURONIC®3 1R 1), ethylenediamine tetrakis(propoxylate-block-
ethoxylate) tetrol (TETRONIC®R 701}, polyethylene glycol dodecyi ether (BRIJ® L4),
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palyvethylene glveol hexadecy! ether (BRIJ® 58), polysorbate 20 (TWEEN® 20), 2.4,7.9-
tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), ora
combination thereof. In embodiments, the disclosure provides a composition comprising about
100 mM to about 200 mM MDEA, about 700 mM to about 900 mM ionic component, and about
1 mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the jonic
component is Nalll, KCL, or La(’L and wherein the surfactant 1s Poloxamer 407 (KOLLIPHOR®
P-407), PEQ1a-PPO7-PEO1s (PLURONIC®R P-123), PEGs-PPGes-PEGs (PLURONIC® L-121),
PPO26-PEOs-PPO2 (PLURONICR3 IR 1), ethylenediamine tetrakis(propoxylate-block-
cthoxylate} tetrol (TETRONIC® 701}, polvethylene glveol dodecyl ether (BRII® 1.4},
polyethylene glveol hexadecyl ether (BRU® 58), polysorbate 20 (TWEEN® 203, 2.4,79-
tetramethyl-d-decyne-4,7-diol ethoxvlate, an alkyl ether-polyethylene glycol (PEG), ora
combination thereof. In emboduments, the disclosure provides a composition comprising about
100 mM to about 200 mM DEA-PS, about 700 mM to about 900 mM tonic component, and
about | mM surfactant, wherein the composition has a pH of about 7.0 to about 8.0; whercin the
ionic component 1s NaCl, KC1, or LiCl; and wherem the surfactant is Poloxamer 407
(KOLLIPHOR® P-407), PEO5-PPO7n-PEO1s (PLURCONIC® P-123), PEGs-PPGss-PEGs
(PLURONIC® L-121), PPhs-PEOs-PPO (PLURONICR®3 1R, cthylencdiamine
tetrakis{propoxylate-block-ethoxylate) tetrol (TETRONIC® 701}, polyethylene glycol dodecyl
cther {BRII® L4}, polyethylene glycol bexadecyl ether (BRII® 58}, polysorbate 20 (TWEEN®
2{, 2,4,7 S-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-polyethylene glycol (PEG),
or a combination thereof. In embodiments, the composition further comprises abowt 100 mM to
about 200 mM pH buffering component. o embodiments, the pH buffering compounent 1s Tris,
phosphate, HEPES, glycviglveine, borate, acetate, citrate, or a combination thereof. Tn
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{8178} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 260 mM (BDEA, about 700 mM to about 900 mM ionic component, and about 1 mM
surfactant, wherein the composition has a pH of about 7.0 to about 8.0; wherein the ionic
component is NaClh, KCL, or LiCl; and wherein the surfactant s PEG(i8) tridecyl cther. In
embodiments, the disclosure provides a composition comprising about 100 mM to about 200
mM MDEA, about 706 mM to about 900 mM ionic component, and about 1 mM surfactant,
wherein the compaosition has a pH of about 7.0 to about 8.0; wherein the ionic component is
NaCl, K1, or LiCl and wherein the surfactant is PEG{18) tndecyl cther. In embodiments, the
disclosare provides a composition comprising about 100 mM to about 200 mM DEA-PS, about

700 mM to about 900 mM ionic component, and about 1 M surfactant, wherein the
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composition has a pH of about 7.0 to about 8.0; wherein the tonic component 1s NaCl, KCL, or
LaCl; and wherein the surfactant 1s PEG(18) tridecy] ether. In embodiments, the composition
further comprises about 100 mM to about 200 mM pH buffering component. In embodiments,
the pH buffering compounent is Tris, phosphate, HEPES, glveviglyveine, borate, acetate, citrate, ot
a combination thereof. Tn embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component 15 a detection reagent comprising an
ECL label.

{3176] Tn embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM tBDEA, about 700 mM to about 900 mM ionic component, and about 1 mM to
about 5 mM surfactant, wherem the composition has a pH of about 7.3; wherem the ionic
component 1s NaCl, KCl, or LiCl; and wherein the surfactant is 2-[4-(2.4 4-trimethyipentan-2-
vhphenoxylethanol (TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-407), PEG1s-PPO-
72-PEChs (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPO2-PEGs-PPO2s
{(PLURONIC®31R1), ethylenediamine tetrakis{propoxylate-block-ethoxyvlate) tetrol
(TETRONIC® 701}, polyethylene glveol dodecyl ether (BRII® L4), polyethviene glycol
hexadecyi ether (BRIU® 58), polysorbate 20 {TWEEN® 20), 2,47 9-tetramethyvi-d-decyne-4,7-
diol ethoxylate, an atkyl cther-polyethylene glycol (PEG). or a combination thereof In
embodiments, the surfactant is PEG(18) tnidecyl ether. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glveviglycine, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

{8177} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM tBDEA, about 700 mM to about 900 mM ionic component, and about 1 oM to
about 5 mM surfactant, wherein the composition has a pH of about 7.8; wherem the ome
component is Na{l, KCL or Li{’l; and wherein the surfactant 1s 2-[4-(2,4 4-trimethylpentan-2-
vhphenoxylethanol {TRITON™ X-100), Poloxamer 407 (KOLLIPHOR® P-407), PEO1.-PPO-
72-PECis (PLURONIC® P-123), PEGs-PPGas-PEGs (PLURONIC® 1-121), PPO2%-PEGs-PPO2s
(PLURONIC®R3 IR}, ethylenediamine tetrakis{propoxylate-block-cthoxylate) tetrol
{TETRONIC® 701}, polyethvlene glycol dodecyl ether (BRII® L4), poiyethylene glveo!
bexadecyl cther (BRIJ® 58), polysorbate 20 (TWEEN® 20), 2.4.7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG}, or a combination thereof In
embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments, the composition further

comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
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buffering component is Tris, phosphate, HEPES, glveviglycine, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. in embodmments, the ECL-labeled component s a detection reagent comprising an
ECL label.

{8178} In embodiments, the disclosure provides a composition comprising about 100 mMto
about 200 mM MDEA, about 700 ;M to about 900 mM tonic component, and about | mM to
about 3 mM surfactant, wherein the composition has a pH of about 7.5; wherein the tonic
component is Nalll, KCL or Li{ll; and wherein the swrfactant 1s 2-[4-(2,4 4-trimethylpentan-2-
yhphenoxylethanol (TRITON™ X-100}, Poloxamer 407 (KOLLIPHOR® P-407), PEO1=-PPO-
72-PEO 1 (PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-1213, PPO2-PEOs-PPO2s
(PLURONICR3IR 1), ethyvilencdiamine tetrakis{propoxylate-block-cthoxylate) tetrol
(TETRONIC® 701), polyethvlene glycol dodecyl ether (BRII® L4), polyethyvlene glveol
hexadecyl! ether (BRII® 583, polysorbate 20 (TWEEN® 20), 2.4,7, 9-tetramethvl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylenc glveol (PEG), or a combination thercof. In
embodiments, the swrfactant is PEG{ ) tridecyl ether. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH buffening component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glveylglveine, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-~labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

g about 100 mM o

{6175} In crobodiments, the disclosure provides a composition comprising

about 200 mM MDEA, about 700 mM to about 900 mM ionic component, and about I mMto
about 5 mM surfactant, wherein the composition has a pH of about 7.8, wherein the tonic
component is NaCl, KL or LiCl; and wherein the surfactant is 2-[4-(2.4 4-trimethylpentan-2-
vlphenoxylethanol (TRITONT™ X-100), Poloxamer 407 (KOLLIFHOR® P-407), PEO1=-PPO-
72~PEG1s (PLURONIC® P-123), PEGs-PPGss-PEGs (PLURONIC® L-121), PPO2s-PEQs-PPOz6
(PLURONIC®3IR1}, ethvlenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethylene glycol dodecyl ether (BRU® L4), polyethylene glyeol
hexadecyl ether (BRII® 38), polysorbate 20 (TWEEN® 20}, 2,4,7, 9-tetramethvi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glveol (PEG), or a combination thereof. In
embodiments, the surfactant is PEG(18) tridecyl ether. In embodiments, the composition further
corprises about 100 1M to about 200 mM pH buffering component. To embodunents, the pH
buffering component is Tris, phosphate, HEPES, glveyvlglveine, borate, acetate, citrate, or a

combination thereof. In embodiments, the composition further comprises an ECL-labeled
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component. In crobodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

{3188} In erobodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM DEA-PS, about 700 mM 1o about 900 mM ionic component, and about 1 mM 1o
about 5 mM surfactant, wherem the composition has a pH of about 7.5; wherein the ionic
component is NaCl, KCL or LiCl; and wherein the surfactant is 2-[4-(2.4 4-trimethvipentan-2-
vhphenoxylethanol (TRITONT™ X-100), Poloxamer 407 (KOLLIFHOR® P-407), PEO1=-PPO-
7~PEOs (PLURONIC® P-123), PEGs-PPGss-PEG: (PLURONIC® L-121), PPO2-PEQs-PPO26
(PLURONIC®31R1}, ethvienediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethvlene glyeol dodecyl ether (BRU® L4}, polyethylene glycol
hexadecyl cthor (BRU® 58), polysorbate 20 (TWEEN® 20}, 7 4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxvlate, an alkyl! ether-polyethyiene glveol (PEG), or a combination thereof. In
embodiments, the surfactant is PEG(18) tnidecyl ether. In embodiments, the composition forther
comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glveviglveime, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

{3181} In embodiments, the disclosure provides a composition comprising about 100 mM to
about 200 mM DEA-PS, about 700 mM 1o about 500 mM ionic component, and about 1 mM 1o
about 3 mM surfactant, wheremn the composition has a pH of about 7.8; wheren the jonic
component 18 Nall, KL, or LiCl; and wherein the surfactant 15 2-[4~(2.4,4-trimethvipentan-2-
yhphenoxylethanol (TRITON™ X100}, Poloxamer 407 (KOLLIPHOR® P-407), PEG15-PPO-
72-PEGis (PLURONIC® P-123), PEGs-PPGos-PEGs (PLURONIC® L-121), PPO6-PECs-PPO2s
(PLURONIC®3 IR1), cthylenediamine tetrakis{propoxylate-block-ethoxylate} tetrol
(TETRONIC® 701}, polyethylene glyeol dodecy! ether (BRII®R L4), polyethviene glycol
hexadecyi ether (BRIUR 58), polysorbate 20 (TWEEN® 20), 2,47 9-tetramethyi-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethyviene glycol (PEG), or a combination thereof. In
embodiments, the surfactant is PEGE8) tndecyl ether. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH boffering component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glvevlglvcine, borate, acetate, citrate, or a
combination thereof. In emboduvents, the composition further coraprises an ECL-labeled
component. In embodiments, the ECL-labeled component 15 a detection scagent comprising an

ECL label.
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{6182} In ciobodiments, the disclosure provides a composition comprising about 150 mM
tBDEA, about 850 mM NaCl, and about 1 mM 2-[4-(2 4. 4-trimethyipentan-2-
vlphenoxylethanol (TRITON™ X-100}, wherein the composition has a pH ofabout 7.5 In
cmbodiments, the disclosure provides a composition comprising about 150 mM tBDEA, about
850 mM Nadl, and about | mM 2-[4-(2 4 4-trimethylpentan-2-yiphenoxylethanol (TRITON™
X-100), wherein the composition has a pH of about 7.8, In embodiments, the disclosure provides
a composition comprising about 130 mM MDEA, about 850 mM NaCl, and about I mM 2-{4-
(2,4 4-trimethylpentan-2-ylphenoxylethanol (TRITON™ X-100), wherein the composition has
a pH of about 7.5, In embodiments, the disclosure provides a composition comprising about 150
mM MDEA, about 850 mM Na(l, and about 1 mM 2-{4-(2 4 4-trimethylpentan-2-
ylphenoxylethanol (TRITONT™ X100}, wherein the composition has a pH ofabout 7.8 In
embodiments, the disclosure provides a composition comprising about 150 mM DEA-PS, about
850 mM Naf’l, and about 1 mM 2-{4-(2 4 4-trimethylpentan-2-yDphenoxyjethanol (TRITON™
X-100), wherein the composition has a pH of about 7.5, In embodiments, the disclosure provides
a composition comprising about 130 M DEA-PS, about 850 aM NaCl, and about 1 mM 2-{4-
(2.4, 4-trimethylpentan-2-yDphenoxyjethanol (TRITON™ X-100), wherein the composition has
apH of about 7.8. Iln embodiments, the composition further comprises abowt 100 mM {o about
200 mM pH buffering component. In embodiments, the pH buffering component is Tris,
phosphate, HEPES, glveylglyeine, borate, acetate, citrate, or a combination thereof. In
embodiments, the composition further comprises an ECL-labeled component. In embodiments,
the ECL-labeled component is a detection reagent comprising an ECL label.

{3183} In cmbodiments, the disclosure provides a composttion comprising about 150 mM
BDEA, about 350 mM K, and about T mM 2-{4-(2 4, 4-trimethylpentan-2-yhphenoxy lethanol
(TRITON™ X-100), wherein the composition has a pH of about 7.5, In embodiments, the
disclosure provides a composition comprising about 150 mM(BDEA, about 850 mM K, and
about | mM 2-{4-(2 4, 4-tnmethvipentan-2-yhphenoxyiethanol {TRITON™ X100}, wherein the
composition has a pH of about 7.8. In embodiments, the disclosure provides a composition
comprising about 150 mM MDEA, about 850 mM K1, and about I mM 2-{4-(2,4,4-
trimethylpentan-2-vhphenoxyiethanol (TRITON™ X-100), wherein the composition has a pH
of about 7.5, In embodiments, the disclosure provides a composttion comprising about 156 mM
MDEA, about 850 mM K1, and about 1 mM 2-[4-(2 4 d-trimethyipentan-2-yliphenoxyiethanci
(TRITON™ X-100), wherein the composition has a pH of about 7.8, In embodiments, the
disclosure provides a composition comprising about 150 mM DEA-PS, about 850 mM KCi, and
about 1 mM 2-{4-(2 4 4-tnmethyipentan-2-yDphenoxyiethanol {TRITON™ X100}, wherein the

composition has a pH of about 7.5 In embodiments, the disclosure provides a composition
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comprising about 130 mM DEA-PS, about 850 mM KCl, and about | mM 2-{4-(2,4.4-
trimethyipentan-2-yiphenoxyiethanol (TRITON™ X-100), wherein the composition has a pH
of about 7.8, In embodiments, the composition further comprises about 100 mM to about 200
mM pH buffering coraponent. In embodunents, the pH butfering component is Tris, phosphate,
HEPES, glveylghveine, borate, acetate, citrate, or a combination thercof. In embodiments, the
composition farther comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3184] Tn embodiments, the disclosure provides a composition comprising about 150 mM
BDEA, about 350 mM LiCl, and about 1 mM 2-{4-(2 4 4-trimethyipentan-2-yhphenoxy jethanol
(TRITON™ X-100), wherein the composition has a pH of about 7.5, In embodiments, the
disclosure provides a composition comprising about 150 mM tBDEA, about 850 mM La(l, and
about | mM 2-{4-(2 4 4-tnmethvipentan-2-yhphenoxyiethanol {TRITON™ X100}, wherein the
composition has a pH of about 7.8. In embodiments, the disclosure provides a composition
comprising about 150 mM MDEA, about 850 mM LiCl, and about 1 mM 2-{4-(2.4 4-
trimethylpentan-2-vhiphenoxyethanol (TRITON™ X-100), wherein the composition has a pH
of about 7.5. In embodiments, the disclosure provides a composition comprising about 150 mM
MUDEA, about 50 oM La{l, and about I mM 2-[4-(2,4,4-trimethyipentan-2-yhphenoxyjethanol
{(TRITON™ X-100), wherein the composition has a pH of about 7.8. In embodiments, the
disclosure provides a composition comprising about 150 mM DEA-PS, about 850 mM Li(l, and
about 1 mM 2-{4-(2 4 4-tnmethyipentan-2-yYphenoxyiethanol {TRITON™ X-1003, wherein the
composition has a pH of about 7.5, In embodiments, the disclosure provides a composition
coraprising about 130 mM DEA-PS, about 856 maM LiCl, and about 1 mM 2-[4-(2.4.4-
trimethylpentan-2-vhphenoxyjethanol (TRITON™ X-100), wherein the composition has a pH
of about 7 8. In embodiments, the composition further comprises about 100 mM to about 200
oM pH butfering component. In erobodiments, the pH buffering component s Tus, phosphate,
HEPES, glycylglveine, borate, acetate, citrate, or a combination thereof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{6188} In embodiments, the disclosure provides a composition comprising about 150 mM
tBDEA, about 850 mM NaCl, and about I mM surfactant, wherein the composition has a pH of
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ1-PPO7n-
PEQ 1 (PLURONIC® P-123), PEGs-PPGes-PEG: (PLURONIC® L-121), PPO2%-PEG:-PP01s
(PLURONIC®3 IR1}, ethvlenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethylene glyeol dodecyl ether (BRII® L4), polyethyiene glycol
hexadecyl ether (BRU® 5&), polysorbate 20 {TWEEN® 20), 2,4,7 9-tetramethyl-d-decyne-4,7-
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diol ethoxylate, an alkyl ether-polyethviene glyveol (PEG), or a combination thereof. In
embodiments, the disclosure provides a compostiion comprising about 150 mM tBDEA| about
830 mM NaCl, and about I mM surfactant, wherein the composition has a pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ-PPO2-PEQe
(PLURONIC® P-123), PEGs-PPUss-PEG: (PLURONIC® L-121), PPOs-PEGs-PPOs
(PLURONIC®31IR1}, ethvienediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethvlene glyeol dodecyl ether (BRU® L4}, polyethylene glycol
hexadecyl cther (BRU® 58), polysorbate 20 (TWEEN® 20}, 2,4,7 9-tctramethvi-d-decyne-4,7-
diol ethoxvlate, an alkyl ether-polyethyviene glveol (PEG), or a combination thereof. In
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
component. in embodiments, the pH buffering component is Tris, phosphate, HEPES,
elveviglveine, borate, acetate, citrate, or a combination thercof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3186} In embodiments, the disclosure provides a composition comprising about 150 mM
MDEA, about 850 mM NaCl, and about surfactant, wherein the composttion has a pH of about
7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG1s-PPU7»-PEC:2
(PLURONIC® P-123}), PEGs-PPGes-PEGs (PLURONIC® L~12 1), PPO26-PEGs-PPO2s
(PLURONIC®3IR1), cthylencdiamine tetrakis{propoxylate-block-cthoxylate) tetrol
{(TETRONIC® 701}, polyethvlene glycol dodecyl ether (BRII® L4), polyethylene giveol
hexadecy! ether (BRIU® 38}, polysorbate 20 (TWEEN® 20), 2.4,7, 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glveol (PEG), or a combination thercof In
embodiments, the disclosure provides a composition comprising about 150 mM MDBEA, about
850 mM Na('l, and about 1 surfactant, wherein the composition has a pH of about 7.8, wherein
the surfactant 15 Poloxamer 407 (KOLLIPHOR® P-407), PEO 15-PPO72-PEG1s (PLURONICR
P-123), PEGs-PPGex-PEGs (PLURONIC® L-121}, PPO26-PEQs-PPO, (PLURONICRI IR,
cthylenediamine tetrakis{propoxylate-block-cthoxyvlate) tetrol (TETRONIC® 701}, polyethylens
glveol dodecyl ether (BRII® L4}, polyethylene glycol hexadecyl ether (BREI® 58). polysorbate
20 (TWEEN® 203}, 2,4,7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkvi ether-
polvethylene glycol (PEG), or a combination thereof. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH buffenng component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glveviglyeine, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an

ECL label.
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o about 150 mM DEA-

{6187} In crobodiments, the disclosure provides a composition comprising

PS, about 850 mM Nad{ll, and about surfactant, wheremn the composition has a pH of about 7.5,
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ1e-PPG7-PEC1s
(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPOw%-PEG:-PPO
(PLURONIC®3 IR 1}, ethvlenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
{(TETRONIC® 701}, polyethylene glycol dodecyt ether (BRII® L4), polyethviene glycol
hexadecyl ether (BRU® 58), polysorbate 20 {(TWEEN® 20}, 2,4,7 9-tetramethvl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethyviene glycol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composition comprising about 150 mM DEA-PS, about
850 mM NaCl, and about 1 surfactant, whercin the composition has a pH of about 7.8, wherein
the surfactant is Poloxamer 407 (KOLLIPHOR® P-4073, PEO1s-PPOR-PEQ:z (PLURONIC®
P-123), PEGs-PPGse-PEGs (PLURONIC® L-121), PPO26-PEQs-PPG2e (PLUROMNIC®3I IR,
ethyvlenediamine tetrakis(propoxylate-block-ethoxylate) totrol {TETRONIC® 701), polyethyiene
glyveol dodecyi ether (BRII® L4), polyethylene glveol hexadecyl ether (BRU® 38), polysorbate
20 (TWEEN® 20), 2.4,7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl cther-
polvethylene glveol (PEG), or a combimation thereof. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
buftering component is Tris, phosphate, HEPES, glvevlglveine, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-Iabeled component is a detection reagent comprising an
ECL label.

{3188} In cmbodiments, the disclosure provides a composttion comprising about 150 mM
(BDEA, about 350 mM K, and about 1 mM surfactant, wherein the composition has a pH of
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEGis-PPO7»-
PEGis (PLURONIC®R P-123), PEGs-PPGes-PEGs (PLURONICR L-121), PPO2-PEOs-PPO2s
(PLURONIC®3 1R 1), cthyvlencdiamine tetrakis{propoxylate-block-ethoxylate) tetrol
{(TETRONIC® 701), polyethviene glycol dodecyl ether (BRII® L4), polyethylene glveol
hexadecyl ether (BRIJ® 58}, polysorbate 20 (TWEEN® 20}, 2.4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polycthyvlene glyeol (PEG), or a combination thereof In
embodiments, the disclosure provides a composition comprising about 130 mM tBDEA, about
850 mM KCl, and about 1 mM serfactant, wherein the composition has 2 pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG:s-PPO7:-PEO1s
(PLURGONIC® P-123}), PEGs-PPGes-PEGs (PLURONIC® L-121), PPG2e-PEOs-PPO2s
(PLURONIC®31R1), cthylenediamine tetrakis{propoxylate-block-ethoxyvlate) tetrol
{TETRONIC® 701}, polyethviene glycol dodecyl ether (BRUII® L4), polyethylenc glveot
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hexadecyl cther (BRU® 58), polysorbate 20 (TWEEN® 203, 2,4,7, 9-tetramethvl-d-decyne-4,7-
diol ethoxvlate, an alkyl ether-polvethyviene ghveol (PEG), or a combination thereof. In
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
comaponent. In embodiments, the pH bufforing component is Tris, phosphate, HEPES,
glyevlglveine, borate, acetate, citrate, or a combination thereof. In embodiments, the
composition farther comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3189] In embodiments, the disclosure provides a composition comprising about 150 mM
MDEA, about 850 mM KL, and about surfactant, wherein the composition has a pH of about
7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEO1s-PPO7»-PEQ:2
(PLURONIC® P-123), PEGs-PPGos-PEGs (PLURONICR L-121), PPO26-PEOs-PPO2s
(PLURONIC®31R 1), cthvilencdiamine tetrakis{propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701}, polyethviene glycol dodecyl ether (BREII® L4), polyethylene glveol
hexadecy! ether (BRIJ® 38}, polysorbate 20 (TWEEN® 20), 24,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composition comprising about 150 mM MBEA, about
850 mM KCl, and about | surfactant, wherein the composttion has a pH of about 7.8, wherein
the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ 15-PPO-PEC1s (PLURONIC®
P-123), PEGs-PPGex-PEGs (PLURONIC® L-121), PPO2-PEOs-PPO2s (PLURONIC®3 IR,
cthylenediamine tetrakis{propoxyiate-block-ethoxyiate) tetred (TETRONIC® 701}, polyvethyiens
glveol dodecyi ether (BRU® L4}, polyethylene glycol hexadecyl ether (BRE® 58), polysorbate
20 (TWEEN® 20}, 2,47 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl cther-
polyethylene glycol (PEG), or a combination thereof. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glveviglyveine, borate, acctate, citrate, or a
combination thercof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

10194} In embodiments, the disclosure provides a composition comprising about 150 mM DEA-
PS, about 850 mM K1, and about surfactant, wherein the composition has a pH of about 7.5
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEQ1e-PPO-PECs
(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPO2%-PEG:-PPO6
(PLURONIC®3 IR1}, ethvlenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
(FETRONIC® 701}, polyethylene glyeol dodecyl ether (BRII® L4), polyethviene glycol
hexadecyl ether (BRU® 5&), polysorbate 20 {TWEEN® 20), 2,4,7 9-tetramethyl-d-decyne-4,7-
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diol ethoxylate, an alkyl ether-polyethviene glyeol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composttion comprising about 150 mM DEA-PS, about
830 mM K1, and about 1 surfactant, wherein the composition has a pH of about 7.8, wherein
the surfactant is Poloxarser 407 (ROLLIFHOR® P-407), PEO15-PPO72-PEO 1z (PLURONIC®
P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPGze-PEOs-PPC2e (PLUROMNIC®3 IR 1Y,
ethvlenediamine tetrakis(propoxylate-block-ethoxylate) tetrol {TETRONIC® 701}, polyethyiene
glveol dodecyl ether (BRII® L4), polvethvlene glyeol hexadecyl ether (BRU® 58), polysorbate
20 (TWEEN® 203, 2.4,7 9-ctramethyl-d-decyne-4,7-diol ethoxylate, an alkyl cther-
polvethylene glveol (PEG), or a combination thereof. In embodiments, the composition farther
comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
buffering component is Tris, phosphate, HEPES, glvevlglveine, borate, acetate, citrate, or a
combination thereof. In emboduvents, the composition further comprises ap ECL-labeled
component. In embodiments, the ECL-labeled component is a detection reagent comprising an
ECL label.

{3191} In embodiments, the disclosure provides a composifion comprising about 150 mM
tBDEA, about 850 mM Li(l, and about I mM surfactant, wherein the composition has a pH of
about 7.5, and wherein the surfactant is Poloxamer 407 (KOLLUIPHOR® P-407), PECis-PPO7n-
PEG1s (PLURONIC® P-123), PEG:-PPGes-PEGs (PLURONIC®R L-121), PPO2-PEOs-PPO2e
(PLURONIC®3IR1), cthylencdiamine tetrakis{propoxylate-block-cthoxylate) tetrol
{(TETRONIC® 701}, polyethvlene glycol dodecyl ether (BRII® L4), polyethylene giveol
hexadecy! ether (BRIU® 38}, polysorbate 20 (TWEEN® 20), 2.4,7, 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polycthylene glveol (PEG), or a combination thercof In
embodiments, the disclosure provides a composition compnsing about 150 mMBDEA, about
850 mM LiCl, and about | mM surfactant, wherein the composition has a pH of about 7.8,
wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PECws-PPO72-PEO1s
(PLURGNIC® P-123), PEGs-PPGee-PEGs (PLURONIC® L-121), PPC2-PEOs-PPO2s
(PLURONIC®31R1), ethylencdiamine tetrakis{propoxylate-block-cthoxviate) tetrol
{TETRONIC®R 701}, polvethylene glycol dodecy! ether (BRU® L4}, polyethylene glveol
hexadecyl ether (BRIJ® 58), polysorbate 20 (TWEEN® 20}, 2.4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethylene glycol (PEG), or a combination thereof In
embodiments, the composition further comprises abouat 100 mM to about 200 mM pH buffering
component. In crubodiments, the pH buffering component is Tris, phosphate, HEPES,
glveylglyeine, borate, acetate, citrate, or a combination thereof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled

component is a detection reagent comprising an ECL label.
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g about 150 mM

{6192} In crobodiments, the disclosure provides a composition comprising

MDEA, about 850 mM Li{’l, and about surfactant, wherein the composition has a pH of about
7.5, and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEO1-PPO7-PEO s
(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONIC® L-121), PPOw%-PEG:-PPO
(PLURONIC®3 IR 1}, ethvlenediamine tetrakis(propoxylate-block-ethoxylate) tetrol
{(TETRONIC® 701}, polyethylene glveol dodecyl ether (BRII® L4), polyethviene glycol
hexadecyl ether (BRU® 58), polysorbate 20 {TWEEN® 20), 2,47 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polyethyiene glycol (PEG), or a combination thereof. In
embodiments, the disclosure provides a composttion comprising about 150 mM MDEA, about
850 mM Li(l, and about 1 surfactant, wherein the composition has a pH of about 7.8, wherein
the surfactant is Poloxamer 407 (KOLLIPHOR® P-4073, PEO1s-PPOR-PEQ:z (PLURONIC®
P-123), PEGs-PPGse-PEGs (PLURONIC® L-121), PPO26-PEQs-PPG2e (PLUROMNIC®3I IR,
ethyvlenediamine tetrakis(propoxylate-block-ethoxylate) totrol {TETRONIC® 701), polyethyiene
glyveol dodecyi ether (BRII® L4), polyethylene glveol hexadecyl ether (BRU® 38), polysorbate
20 (TWEEN® 20), 2.4,7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl cther-
polvethylene glveol (PEG), or a combimation thereof. In embodiments, the composition further
comprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
buftering component is Tris, phosphate, HEPES, glvevlglveine, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-Iabeled component is a detection reagent comprising an
ECL label.

{3193} In embodiments, the disclosure provides a composition comprising about 150 mM DEA-
PS5, about 850 mM LiCl, and about surfactant, wherein the composition has a pH of about 7.3,
and wherein the surfactant is Poloxamer 407 (KOLLIPHOR® P-407), PEG1s-PPO7-PEQ2
(PLURONIC® P-123), PEGs-PPGes-PEGs (PLURONICR L-121), PPO2-PEOs-PPO2s
(PLURONIC®3 1R 1), cthyvlencdiamine tetrakis{propoxylate-block-ethoxylate) tetrol
(TETRONIC® 701), polyethyvlene glycol dodecyl ether (BRII® L4), polyethylene glveol
hexadecyl ether (BRIJ® 58}, polysorbate 20 (TWEEN® 20}, 2.4,7 9-tetramethyl-d-decyne-4,7-
diol ethoxylate, an alkyl ether-polycthyvlene glyeol (PEG), or a combination thereof In
embodiments, the disclosure provides a composition comprising about 130 mM DEA-PS, about
850 mM LiCl, and about 1 surfactant, wherein the composition has a pH of about 7.8, wherein
the surfactant s Poloxamer 407 (KOLLIPHOR® P-407), PEQ15-PPO-PEC1s (PLURONIC®
P-123), PEGs-PPGex-PEGs (PLURONIC® L-121}, PPO2-PEOs-PPO2s (PLURONICR3 IR L,
cthylenediamine tetrakis{propoxylate-block-cthoxylate) tetrol (TETRONIC® 701}, polyethylens
glyveol dodecyl cther (BRU® L4}, polvethylene glycol hexadecyl ether (BREI® 38), polysorbate
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20 (TWEEN® 203, 2.4.7 9~tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-
polvethyiene glveol (PEG), or a combination thereof. In embodiments, the composition further
comaprises about 100 mM to about 200 mM pH buffering component. In embodiments, the pH
butfering component is Tris, phosphate, HEPES, glyvevlglyveme, borate, acetate, citrate, or a
combination thereof. In embodiments, the composition further comprises an ECL-labeled
component. In embodiments, the ECL-labeled component 15 a detection reagent comprising an
ECL label.

{3194] Tn embodiments, the disclosure provides a composition comprising about 150 mM
{BDEA, about 850 mM Na(’l, and about I mM PEG(18) tridecy] ether, wherein the composition
has a pH of about 7.5, In embodiments, the disclosure provides a composition comprising about
150 mMBDEA, about 850 mM NaCl, and about 1 mM PEG(18) tridecy! ether, wherein the
composition has a pH of about 7.8. Tn embodiments, the disclosure provides a composition
comprising about 130 mM MBEA, abouot 850 mM NaCl, and about I mM PEG{138) tndecyl
cther, wherein the composition has a pH of about 7.5, In embodiments, the disclosure provides a
composition comprising about 150 mM MDEA, about 850 mM NaCl, and about 1 mM PEG(18)
tridecyl ether, wherein the composition has a pH of about 7.8, In embodiments, the disclosure
provides a composition comprising about 150 mM DEA-PS| about 850 mM Na{'l, and about 1
mM PEG{18) tridecyl ether, wherein the composition has a pH of about 7.5, In embodiments,
the disclosure provides a composition comprising about 150 mM DEA-PS, about 850 mM Na(Cl,
and about | mM PEG{18} tridecyi ether, wherein the composition has a pH of about 7.8. In
embodiments, the composition further comprises about 100 mM to about 200 mM pH buffering
comaponent. In embodiments, the pH bufforing component is Tris, phosphate, HEPES,
glyevlglveine, borate, acetate, citrate, or a combmation thereof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
compounent is a detection reagent comprising an ECL Jabel.

{3195] In embodiments, the disclosure provides a composition comprising about 150 mM
tBDEA, about 850 mM KCi, and about 1 mM PEG{18} tridecy! ether, wherein the composition
has a pH of about 7.5. In embodiments, the disclosure provides a composition comprising about
150 mM{BDEA, about 850 mM K1, and about | mM PEG(18} tridecy] ether, wheremn the
composition has a pH of about 7.8. In embodiments, the disclosure provides a composition
comprising about 130 mM MDEA, about 850 mM K1, and about I mM PEG(18} tridecyi
cther, wherein the composition has a pH of about 7.5, Tn cmbodiments, the disclosure provides a
composition comprising about 150 mM MDEA, about 830 mM KL, and about 1 mM PEG(I8)
tridecyl ether, wherein the composition has a pH of about 7.8, In embodiments, the disclosure

provides a composition comprising about 150 mM DEA-PS, about 850 mM KCI, and about |
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mM PEG{18) tridecyl cther, wherein the composition has a pH of about 7.5, Tn embodiments,
the disclosure provides a composition comprising about 150 mM DEA-PS, about 850 mM K,
and about | mM PEG{18} tridecyi ether, wheremn the composition has a pH of about 7.8. In
cmbodiments, the composition further comprises about 100 raM to about 200 raM pH buffering
component. In embodiments, the pH buffering component is Tnis, phosphate, HEPES,
glyevlglveine, borate, acetate, eifrate, or a combmation thereof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component 1s 3 detection reagent comprising an ECL label.

{3196} In embodiments, the disclosure provides a composition comprising about 150 mM
tBDEA, about 850 mM LiCl, and about | mM PEG(18) tridecy! ether, wherein the composition
has a pH of about 7.5. In embodiments, the disclosure provides a composition comprising about
150 mM{BDEA, about 850 mM L1l and about | mM PEG(18} tnidecyl ether, wherein the
composition has a pH of about 7.8. In embodiments, the disclosure provides a composition
comprising about 130 mM MDEA, about 850 mM LiClL and about 1 mM PEG(18) tridecyl
ether, wherein the composition has a pH of about 7.5, Tn embodiments, the disclosure provides a
composition comprising abowt 150 mM MDEA, about 850 mM L], and about 1 mM PEG(1R)
tridecyl ether, wherein the composition has a pH of about 7.8, In embodiments, the disclosure
provides a composition comprising about 150 mM DEA-PS, about 850 mM L], and about |
mM PEG{18) tridecyl ether, wherein the composition has a pH of about 7.5, Tn embodiments,
the disclosure provides a composition comprising about 150 mM DEA-PS, about 850 mM LiCl,
and about | mM PEG{I8) tridecyl ether, wherem the composition has a pH of about 7.8, In
embodiments, the composition further comprises about 100 mM to about 200 M pH buffering
component. In embodiments, the pH buffering component is Tris, phosphate, HEPES,
glyeviglveine, borate, acetate, citrate, or a combination thereof. In embodiments, the
composition further comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

{3197} In embodiments, the disclosure provides a composition comprising an ECL coreactant,
an ionic component, and a surfactant. In embodiments, the ECL corcactant is tubutylamine
{TBA), (dibutyDaminoethanol (DBAE), {dicthylamnocthanol (DEAE), tricthanolamine (TEA),
butvldicthanclamine (BDEA), propyidicthanolamine (PDEA), cthyldicthanolamine (EDEA),
methvldiethanolamine (MDEA), tert-butyldiethanolamine ({BDEA), dibutylamine (DBA),
butylethanolamine (BEA), dicthanolanune (DEA), dibutylanune propylsulfonate (DBA-PS),
dibutylanune butylsulfonate (DBA-BS), butvlethanolamine propvisulfonate (BEA-PS),
butylethanclamine butylsulfonate (BEA-BS), dicthanolamine propyisulfonate (also known as 3~

{Bis-(2-hydroxy-ethyl}-amino-propane-t-sulfonic acid; DEA-PS), dicthanolamine
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butylsulfonate (DEA-BS), or a combination thercof. In emboduments, the composition has a pH
of about 7.0 to about 8.0, In embodiments, the composition further comprises a pH buffering
component. Suitable ionic components {e.g., Nall, K{1, and LiCl), surfactants (¢.g., TRITON
X-100 or mild surfactants described herein), pH buftering components {(e.g., Tris or phosphate},
and their concentrations in the compositions are provided herein. In embodiments, the
composition farther comprises an ECL-labeled component. In embodiments, the ECL-labeled
component is a detection reagent comprising an ECL label.

Methods

{3198} In embodiments, the disclosure provides a method of generating
clectrochemiluminescence (ECL), comprising: (a) contacting an electrode with an ECL
coreactant composition provided herein, (b) applving a voltage {o the electrode; and (c)
generating ECL. In embodiments, the ECL coreactant composition comprises TEA, tBDEA
BDEA, MDEA, DEA-PS, or combination thercof. In embodiments, the ECL coreactant
coraposition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL corcactant composition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thereof. In embodiments, the disclosure provides a method of gencrating
electrochemiluminescence (ECL), comprising: (a) contacting an electrode with a TEA
composition comprising THA; an jonic component; and optionally a surfactant; (b} applyving a
voltage to the electrode; and (¢} generating ECL. In embodiments, the method further comprises
detecting the gencrated ECL. In embodiments, the method further comprises measuring the
generated ECL. In embodiments, the electrode s present on a surface.

{8199} In embodiments, the disclosure provides a method of generating
clectrochemiluminescence (ECL), comprising: (8} contacting an clectrode with: (1) an ECL
coreactant composition provided herein and (1) an ECL label; (b) applymg a voltage to the
electrode; and (¢} generating ECL. In embodiments, the ECL coreactant composition comprises
TEA {BDEA, BDEA, MDEA, DEA-PS, or combination thereof. In cmbodiments, the ECL
corcactant composition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL coreactant composition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thercof. In embodiments, the disclosure provides a method of gencrating
clectrochemiluminescence (ECL), comprising: (a) contacting an clectrode with: (i) a TEA
comaposition comprising TEA, an lonic component, and optionally a surfactant; and (1) an ECL
label; (b) applving a voltage to the electrode; and (¢} generating ECL. In embodiments, the

method further comprises detecting the generated ECL. In embodiments, the method further
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comprises measuring the gencrated ECL, therehy quantifying the amount of the ECL label. In
embodiments, the electrode ts present on a surface.

{6260} In cmbodiments, the disclosure provides a method of guantifying the amount of an ECL
fabel in a sample, comprising: (a) contacting an electrode with (i) an ECL coreactant
composition provided herein or a TEA composition provided herein; and (1) the sample
comprising the ECL label; (b} applving a voltage to the clecirode; {¢} gencrating ECL; {d}
measuring the ECL: and (¢} quantifying the amount of the ECL label from the measured ECL. fo
embodiments, the ECL coreactant composition comprises TEA, 1BDEA, BDBEA, MDEA, DEA-
P5, or combination thercof. In embodiments, the ECL coreactant composition comprises TEA,
tBDEA, MDEA, DEA-PS, or a combination thercof. In embodiments, the ECL corcactant
composition comprises TEA, BDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the TEA composition comprises TEA, an jonic component, and optionally a
surfactant.

{0201} In crobodiments, the ECL is generated from the reaction between the ECL coreactant
{c.g., TEA (BDEA, MDEA, and/or DEA-PS} in the compositions herein and the ECL label. In
embodiments, the ECL label is present on an ECL-labeled component. In embodiments, the
ECL label is present in a sample. In embodiments, the sample comprises the ECL-fabeled
comaponent. fn embodiments, the ECL-labeled component comprises a detection reagent. In
embodiments, the sample comprises a binding partner of the ECL-labeled component. In
embodiments, the ECL-labeled component comprises a binding partner of a detection reagent. In
embodiments, the detection reagent is part of a binding complex that comprises the detection
reagent, an analyie, and a capture reagent wherein the capture reagent comprises a binding
partner to a binding reagent that is immbolized on a surface. In embodiments, the ECL-labelad
component is an oligonucleotide probe that is complementary to an extended primer that is
attached 1o a detection reagent {¢.g., a detection antibody) that binds to a target analyte such as a
peptide or protein. Detection reagents and binding partners thereof are further described herein.
In embodiments, the ECL-labeled component is present in a binding complex, and the method
further comprises detecting the binding complex by detecting the generated ECL. o
embodiments, the method comprises contacting the clectrode with the sample that comprises a
binding pariner of the ECL-labeled component, wherein the ECL-labeled component and the
binding partner form a binding complex, and the method further comprises detecting the binding
complex by detecting the generated ECL. In embodiments, the method comprises measuring the
generated ECL, thereby quantifving the amount of the ECL-labeled component and/or the

binding complex.
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{6262} In cmobodiments, cach of the sample, the ECL coreactant composition or the TEA
composition provided herein, and the ECL-labeled component 15 dry. In embodiments, In
embodiments, cach of the sample, the ECL corcactant compasition or the TEA composition
provided herein, and the ECL-labeled component 1s liquid. In embodiments, one or more of the
sampie, the ECL coreactant composition or the TEA composition provided herein, and the ECL-
labeled component is dry, and the remaining component(s) is hquid. For example, the sample is
fipd, and onc or both of the ECL corcactant composition or the TEA composition provided
herein and the ECL-1abeled component are drv. In erobodiments comprising a liguid component
and a drv component, the liguid component reconstitutes the drv component. In embodiments,
the method further comprises contacting the electrode with a liguid diluent, thereby
reconstituting the dried component{(s) in the liquid. In embodiments, the dried component(s} are
present on the surface. In embodiments, the ECL corcactant composition ts drv and present on
the surface. In embodiments, the TEA composition is dry and present on the surface. In
embodiments, the ECL-labeled component is dry and present on the surface. Compositions in
dry form are described hercin. In emboduments, the ECL-labeled component 15 a detection
reagent that comprises an ECL label. In embodiments, the ECL corcactant composition
compnses TEA, tBDEA, BDEA, MDEA, BEA-PS, or combination thereof. In embodiments, the
ECL coreactant composition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination
thereof. In embodunents, the ECL coreactant composition comprises TEA, BDEA, MDEA,
DEA-PS, or a combination thereof. In embodiments, the TEA composition comprises TEA, an
ionic component, and optionally a surfactant.

{0203} Tn embodiments, the ECL-labeled component in the binding complex is a first copy of a
detection reagent comprising the ECL label. In embodiments, the binding complex comprises
the first copy of the detection reagent and a binding reagent immobilized on the surface. Binding
reagents are further described hercin, In embodiments, the method further comprises forming the
binding complex. In embodiments, the binding complex 1s formed prior to or during step (8} of
the method.

{0204} In crobodiments, the binding complex is formed by incubating an assay mixture
comprising the binding reagent, the first copy of the detection reagent, and a second copy of the
detection reagent that comprises an ECL label, under conditions wherein the binding complex is
formed on the surface, and the second copy of the detection reagent remains in solution. In
erobodiments, the ECL corcactant composttion comprises TEA, BDEA tBDEA, MDEA, DEA-
P8, or combination thereof. In embodiments, the ECL coreactant composition comprises TEA,
tBDEA, MDEA, DEA-PS, or a combination thereof. In embodiments, the ECL coreactant
composition compriscs TEA, BDEA, MDEA, DEA-PS, or a combination thereof. In
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embaodiments, the ECL corcactant composition comprises TEA. To embodiments, the TEA
composition comprises TEA, an ionic component, and optionally a surfactant.

{3205} In erabodiments, the binding complex is formed by incubating an assay mixtare
comprising the binding reagent, the first copy of the detection reagent, a second copy of the
detection reagent that comprises an ECL label, and an ECL coveactant composition or a TEA
composition provided herein, under conditions wherein the binding complex is formed on the
surface, and the second copy of the detection reagent remains 1n solution. In embodiments, the
ECL corcactant composttion comprises TEA, 1BDEA, BDEA, MDEA, DEA-PS, or combination
thereof. In embodiments, the composition comprises TEA. In embodiments, the ECL corcactant
composition comprises TEA tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL corcactant compaosition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thereof. In embodiments, the TEA composition comprises TEA, an ionic
component, and optionally a surfactant.

{0206} In erbodiments, the binding complex is formed by combining a sample with the first
copy of the detection reagent, a second copy of the detection reagent that comprises an ECL
label, and an ECL coreactant composttion or a TEA composition provided herein, thereby
forming an assay mixture; and contacting the assay mixture with the binding reagent, under
conditions wherein the binding complex is forred on the surface, and the second detection
reagent remains in solution. In embodiments, the ECL coreactant composition comprises TEA,
BDEA (BDEA, MDEA, DEA-PS, or combination thereof. In embodiments, the ECL coreactant
composition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL coreactant composition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thercof. In embodiments, the composition comprises TEA. In embodiments, the
TEA composition comprises TEA, an ionic component, and optionally a surfactant.

{6267} In embodiments, the bindmg complex further comprises an analyie. Analvies are further
described hergin. In embodiments, the binding reagent and the detection reagent sach
specifically binds to the analyie. In embodiments, the method comprises detecting the analvte by
detecting the generated ECL. In emboduments, the method comprises measuring the generated
ECL, thereby quantifying the amount of the analyte.

{6208} In embodiments, the ECL label comprises an electrochemiluminescent organometallic
conaplex. In embodiments, the clectrochemiluminescent organometallic complex comprises
ruthenium, osmium, indivm, rhenium, and/or 4 lanthamde metal. In embodiments, the ECL label
comprises ruthenium. In embodiments, the ECL label comprises rathenium (I} tns-bipyrnidine.

In embodiments, the electrochemilununescent organometallic complex comprises a substituted
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or unsubstituted bipyndine or a substituted or unsubstituted phenanthroline. fo emboduments, the
ECL label comprises a substituted bipyndine. In embodiments, the ECL label comprises an
organometaliic complex comprising at least one substituted bipyridine ligand, wherein the
substituted bipyridine Hgand comprises at least one sulfonate group. fn cobodiments, the ECL
tabel comprises an organometallic complex comprising at least two substituted bipvridine
ligands, wherein each sabstituted bipyridine higand comprises at least one sulfonate group. In
embodiments, the substituted bipyridine ligand comprising at least one sulfonate group is a
compound of Formula {. In embodiments, the ECL label comprises a compound of Formula IE
{3202] In emmbodiments, the compositions herein are used in ECL-based binding assays, e.g., {0
detect and/or quantify an analyte of interest and/or a binding complex comprising an analyte. In
embodiments, a binding complex is formed, ¢.3., on a surface comprising an electrode, and the
binding complex comprises an ECL label capable of generating ECL when contacted with an
ECL coreactant described herein. Binding assay formats include, but are not limited to: (1)
direct binding assays, in which the analvte of interest is labeled with an ECU label, and a binding
reagent, which is a binding partner of the analvie, is immobilized to the surface, and a binding
complex is formed by direct binding of the binding reagent and the labeled analyte; (2} sandwich
binding assays, in which an mumobilized binding reagent and a detection reagent comprising an
ECL label are both binding partoers of the analyte, and the analyte binds the two binding
partners to form the binding complex; (3} competitive binding assays, in which an immobilized
binding reagent is a binding partner of the analyte, and a labeled detection reagent is a
competitor {¢.g., the analyte or a structural analogue of the analvte) that competes with the
mnmobilized binding reagent for binding to the analyte, or, alternatively, the labeled detection
reagent is a binding partner of the analyte, and the immobilized binding reagent is a competitor
that competes with the detection reagent for binding to the analyte. In competitive binding
assays, the labeled binding complex, formed by direct binding of the tomobtlized binding
reagent and labeled detection reagent, decreases in gquantity with increasing quantity of analyte.
Binding assays are further described, e.g., in W 2014/165061; WO 2014/160192; WO
2015/175856; US 9,618,310, US 10,114,015, US 10,408,823, US 2017/0168047; and US
2019/001 1441, cach of which are hercin incorporated by reference in its entirety,

{6218} In embodiments, the disclosure provides a method for detecting a binding complex,
comprising: (a) contacting a liquid sample with a surface comprising an ECL coreactant
composition or a TEA composition provided berein, wherein the figuid sample comprises an
ECL-labeled component; or wherein the hiquid sample comprises a binding partner of an ECL-
fabeled component, and the method further comprises contacting the surface with the ECL-

fabeled component, thereby forming a binding complex on the surface that comprises the ECL-
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labeled component; (b} applving a voltage to the surface to generate ECL; and (¢} detecting the
generated ECL, thereby detecting the binding complex. In embodiments, the ECL coreactant
composition comprises TEA, {BDEA, BDEA, MDEA, DEA-PS, or combination thereof. In
crobodiments, the ECL coreactant composition comprises TEA, tBDEA, MDEA, DEA-PS, ora
combination thereof. In embodiments, the ECL coreactant composition comprises TEA, BDEA|
MDEA, DEA-PS, or 3 combination thereof. In embodiments, the ECL coreactant composttion
comprises TEA. In embodiments, the TEA composition comprises TEA, an ionic component,
and optionally a surfactant. fo embodunents, the surface comprises an electrode. In
embodiments, the ECL-labeled component comprises a detection reagent that comprises an ECL
label. In embodiments, the ECL-labeled component comprises a detection reagent that
comprises an ECL label, and the binding complex comprises a binding reagent and the detection
reagent. In erabodiments, the ECL-labeled component comprises a bindmng partner of a detection
reagent, wherein the binding partner comprises an ECL label. In embodiments, the ECL-labeled
component comprises a binding partaer of a detection reagent, and the binding complex
comprises a binding reagent, the detection reagent, and the binding partner. Detection reagents
and binding partners are further described herein. In embodiments, the detection reagent and the
ECL-iabeled component comprise complementary oligonucleotides. In embodiments, the
binding complex further comprises an analyte. In embodiments, the binding reagent and the
detection reagent cach specifically binds to the analyte.

{8211} In embodiments, the disclosure provides a method for detecting a binding complex,
comprising: (a) contacting a liquid sample with a surface comprising an ECL-labeled component
and an ECL corcactant composition or a TEA composition provided herein, wherein the liguid
sample comprises a binding parmer of an ECL-labeled component, thereby forming a binding
complex on the surface that comprises the ECL-labeled component; (b} applying a voltage to the
surface to generate ECL; and (¢) detecting the generated ECL, thereby detecting the binding
complex. In embodiments, the ECL coreactant composition compriscs TEA, tBDEA, BDEA,
MDEA, DEA-PS, or combination thereof. In embodiments, the ECL coreactant composition
comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof In embodiments, the ECL
coreactant composition comprises TEA, BDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL coreactant composttion comprises TEA. In embodiments, the TEA
composition comprises TEA, an ionic component, and optionally a surfactant. In embodiments,
the surface comprises an electrode. To embodiments, the ECL-labeled component comprises a
detection reagent that comprises an ECL label. In embodiments, the ECL~labeled component
comprises a detection reagent that comprises an ECL label, and the binding complex comprises

a binding reagent and the detoction reagent. In embodiments, the ECL-labeled component
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comprises a binding partoer of a detection reagent, wherein the binding partoer comprises an
ECL label. In embodiments, the ECL-labeled component comprises a binding partner of a
detection reagent, and the binding complex comprises a binding reagent, the detection reagent,
and the binding partoer. Detection reagents and binding partners are further described herein, In
embodiments, the detection reagent and the ECL-labeled component comprise complementary
oligonucleotides. In embodiments, the binding complex further comprises an analvte. In
embodiments, the binding reagent and the detection reagent each specifically binds to the
analyte.

{3212} In embodiments, the disclosure provides a method for detecting a binding complex,
comprising: {(a} forming a binding complex on a surface, and wherein the binding complex
comprises an ECL-labeled component; (b} contacting the binding complex with an ECL
coreactant composition or a TEA composition provided herein; (¢} applying a voltage to the
surface to generate ECL; and (d} detecting the generated ECL, thereby deiecting the binding
complex. In embodiments, the ECL coreactant composition comprises TEA, BDEA, tBDEA,
MDEA, DEA-PS, or combination thereof. In embodiments, the ECL coreactant composition
comprises TEA {BDEA, MDEA, DEA-PS, or a combination thereof. In embodiments, the ECL
coreactant composition comprises TEA, BDEA, MDEA, DEA-PS, or a combination thereof. In
embaodiments, the ECL corcactant composition comprises TEA. To embodiments, the TEA
composition comprises TEA, an ionic component, and optionally a surfactant. In embodiments,
the surface comprises an electrode. In embodiments, the ECL-labeled component comprises a
detection reagent that comprises an ECL label. In embodiments, the ECL-labeled component
comaprises a detection reagent that comprises an ECL label, and the binding complex comprises
a binding reagent and the detection reagent. In embodiments, the ECL-labeled component
comprises a binding partaer of a detection reagent, wherein the binding partner comprises an
ECL label. In crobodiments, the ECL-labeled component comprises a binding partner of a
detection reagent, and the binding complex comprises a binding reagent, the detection reagent,
and the binding partner. Detection reagents and binding pariners are further described herein. In
embodiments, the detection reagent and the ECL-labeled component comprise complementary
oligonucleotides. In crabodiments, the bindmg complex further comprises an analyte. In
embodiments, the binding reagent and the detection reagent each specifically binds to the
analyte.

{3213} 1o embodiments, the disclosure provides a method for detecting a binding cornaplex,
comprising: {a} forming a binding complex on a surface, wherein the surface comprises an
electrode, and wherein the binding complex comprises a binding reagent immobilized on the

surface and a detection reagent comprising an electrochemiluminescence (ECL) label; (b}
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contacting the binding complex with an ECL coreactant composition or a TEA composttion
provided herein; (¢} applying a voltage to the surface to generate HCL; and {d) detecting the
generated ECL, thereby detecting the binding complex. fn embodiments, the binding complex
further comprises an analvte, and the binding reagent and the detection reagent each specifically
binds to the analyvie. In embodiments, the ECL coreactant composition comprises TEA, BDEA,
tBDEA, MDEA, DEA-PS, or combination thercof. In embodiments, the ECL corecactant
composition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL corcactant compaosition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thereof. In embodiments, the ECL coreactant composition comprises TEA. In
embodiments, the TEA composition comprises TEA, an ionic component, and optionally a
surfactant. In embodiments, the binding complex further comprises an analyte. In embodiments,
the binding reagent and the detection reagent cach specifically binds to the analyte.

{8214} In embodiments, the disclosure provides a method for detecting an analvie of interestin a
sample, comprising: {a) contacting the sample with: {1} a surface comprising a binding reagent,
wherein the binding reagent specifically binds to the analvie; and (i1} a detection reagent that
specifically binds to the analyte, wherein the detection reagent comprises an
electrochenuliminescence (ECL) label, thereby forming a binding complex on the surface
comprising the binding reagent, the analvic, and the detection reagent; (b} contacting the binding
complex on the surface with an ECL coreactant composition or a TEA composition provided
herein; {c} applying a voltage to the surface to generate ECL; and (d) detecting the generated
ECL, thereby detecting the analyte. In embodiments, the ECL corcactant composifion compriscs
TEA, BDEA, {BRDEA, MDEA, DEA-PS, or combination thercof. In embodiments, the ECL
coreactant composition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL corcactant composition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thereof. In embodiments, the ECL coreactant composition comprises TEA. In
embodiments, the TEA composition comprises TEA, an jonic component, and optionally a
surfactant. In embodiments, the surface comprises an clectrode. In embodiments, the analvte of
mterest is an oligonuclestide, and the detection reagent that specifically binds to the analyte is
an oligonucleotide probe that comprises an ECL label and a quenching moicty which quenches
the ECL signal at least when the ECL-labeled oligonucleotide probe is not hybndized io a
complementary oligonucieotide. In emobdiments, the ECL-labeled oligonucleotide probe
comprises a stera-loop or hatrpin structure, an ECL label, and a quenching moicty, wherein said
guenching motety 1s in proximity to the ECL label and quenches the ECL label when the ECL~
labeled oligonucleotide probe is in a stem-loop or hatrpin configuration, but does not quench the

ECL label when the stem-loop or hairpin structure s inn an open configuration {¢.g., as ilustrated
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w FIGS. 14 and 20). In embodiments, the ECL-labeled oligonucieatide probe with the stem-
loop or hairpin structore 1s an ECL-Iabeled molecular beacon probe. In embodiments, the ECL-
labeled oligomucleotide probes comprise an ECL label and a quencher that are sufficiently close
to cach other on the probe when the probe is in a linear configuration {¢.g., not in a stem-~loop or
hairpin configuration} that the guenching moicty quenches the ECL signal whether the probe is
hvbridized to a complementary oligonucleotide or not {e.g., as illustrated 1 FIG. 21).

{0215} Tn emboduments, the disclosure provides a method for detecting an analvie of interestin a
sample, comprising contacting the sample with: (i) a surface comprising a binding reagent,
wherein the binding reagent specifically binds to a binding complex comprising the analvte
{e.g., a peptide); (i1),a capture reagent {¢.g., an antibody} that specifically binds to the analyte,
wherein the capture reagent additionally coraprises a binding pariner to the binding reagent {¢.g..
biotin/streptaviding; {1i)a detection reagent that specifically binds to the analvie, wheremn the
detection reagent comprises an oligomicleotide primer {¢.g., oligonucleotide lableled antibody);
{iv} a template oligonucleotide; and {v} ECL-labeled oligonucleotide probe. In envbodiments,
the capture reagent and the detection reagent bind to the analvte, the primer binds to the template
cligonucieotide, the primer is extended via amplification of the template oligonuclestide, and
the ECL-abeled oligonucicotide probe binds to the extended primer oligonucleotide {e.g., as
iHustrated in FI1G. 20). In erabodiments, the binding complex comprises the capture reagent
comprising the binding partner, the analyvte, and the detection reagent compnsing the extended
oligonucleotide primer. The surface is contacted with an ECL coreactant composition or a TEA
composition provided herein, a voltage is applied to the surface to generate ECL, and the
generated ECL 18 detected, thereby detecting the analyte. In cmbodiments, the ECL corcactant
composition comprises TEA, BDEA {BDEA, MDEA, DEA-PS, or combination thereof. In
embodiments, the ECL corcactant composition comprises TEA, tBDEA, MDEA, DEA-PS ora
combination thereof. In embodiments, the ECL coreactant compostiion comprises TEA, BDEA,
MDEA, DEA-PS, or a combmation thereof. In embodiments, the ECL coreactant composition
comprises TEA. In embodiments, the TEA composition comprises TEA, an 1onic component,
and optionally a swrfactant. In embodiments, the surface comprises an electrode. In
embodiments, the ECL-labeled oligonucieotide probe is a molecular beacon probe.

{8216} As discussed herein, the compositions provided herein can be used 1 an ECL-based
assay that does not require a wash step. A "wash step,” as used in the context of ECEL-based
assays conducted on a surface, refors to adding a wash buffer to the surface to remove undesired
components from the assay reaction mixture, e.g., excess, non-specifically bound, or unbound
reagents {¢.g., detection reagent and/or ECL label) and/or unbound or non-specifically bound

components of the sample. In an example, a biological sample can contain an analvie of interest
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and various other biological materials that are not of interest and do not bind specifically to the
binding reagent, and a wash step can rernove such components from the reaction mixtare. In
embodiments, the composition comprises TEA. In embodiments, the composition comprises
TEA, an 1onic component, and optionally a surfactant. In a "washed" assay, a wash step is
typically used to remove unbound ECL labels prior to detecting the ECL labels on the surface.
The wash step may be eliminated if the detection method can effectively discriminate between
an ECL label bound to the surface {¢.g., as part of a binding complex to be detected) or an

unbound, "free" ECL label i solution. A "non-wash” assay format, which chimmates the wash
step, is often advantageous because the washing step can be difficult or cumbersome to perform
m many circumstances. However, a non-wash assay format is typically difficult to develop due
to high background ECL signal from incomplete discrimination of free vs. bound ECL labels
present in the reaction mixture. Even in assays emaploving a wash step, good discrimination
between bound and free ECL label 1s advantageous because it provides greater robustness o
mefficiencies or variations in the quality of a wash by providing tolerance to low levels of free
label contamination that might be associated with a poor guality wash.

{1217} As discussed herein, the compositions herein surprisingly discriminated free vs. bound
ECL labels in ECL-based assays conducted on solid surfaces {¢.g., a solid electrode surface}. In
embodiments, the compositions herein ncrease the ratio of ECL signal fron bound label to ECL
signal from free label. Thus, the compositions herein provided improved assay performance,
particulasly when measuring low affinity interactions, which require the presence of the ECL
label in high concentrations inx the reaction, but would also be expected to suffer from significant
signal loss due to binding complex dissociation during wash steps. In embodiments, the
composition comprises TEA. In embodiments, the composition comprises TEA, an ionic
component, and optionally a surfactant,

{3218} Without being bound by theory, it is belicved that the compositions and ECY. corecactants
herein (e.g., TEA) decrease the distance from the solid electrode surface where ECL 18 generated
from an ECL label. This, i turn, increases the signal of bound label {which 1s held in close
proxuuity to the electrode) relative 1o free label (which is distributed throughout the solution
above an clectrode). The increased signal from bound label can also be charactenzed n terms of
"effective excitation length," which is the maximum distance at which a free ECL label 15 able to
be excited. The "effective excitation length" is impacted by: (1) the distance short-lived
mtermediates mvolved in the gencration of ECL (¢.g., oxidation product of the ECL corcactant)
can diffuse from the electrode before they are depleted in a side reactions (a function of the
fifetimes and diffusion constants for these intermediates); and (2} the rate at which free labels or

unbound labeled reagents diffise into the region close enocugh to the clectrode to participate in a
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reaction with these reactive intermediates (a function of the diffusion constant for the unbound
ECL labels or labeled reagents). In methods using the compositions herein, the effective
excitation length is reduced by more than 2-fold, more than 3-fold, more than 4-fold, more than
S-fold, more than 9-fold, more than 7-fold, more than 8-fold, more than 9-fold, or more than 10-
fold compared with a composition comprising TPA . In embodiments, the composition comprises
TEA. In embodiments, the composttion comprises TEA, an tonic component, and optionally a
surfactant.

{3219] In embodiments, the method herein does not comprise a wash step. In embodiments
where the method detects a binding complex, the method does not comprise a wash step prior to,
during, or after forming a binding complex on a surface. In emmbodiments where the method
detects an analyte of interest in a sanple, the method does not comprise a wash step prior to,
duning, or after contacting the sample with {3) a swrface comprising a binding reagent, wherein
the binding reagent specifically binds to the analvte; and (31} a detection reagent that specifically
binds to the analyte. In embodiments, the method does not comprise a wash step prior to, durning,
or after contacting the binding complex with the composition. In embodiments, the method does
not comprise a wash step prior to, daring, or after a voltage to the surface to generate ECL. In
embodiments, the method does not comprise a wash step prior to or during detecting the
generated ECL. In crobodiments, the composttion comprises TEA. In embodiments, the
composition comprises TEA, an iomc component, and optionally a surfactant.

{3228} In crobodiments, the method herein comprises a wash step. In cmbodiments where the
method detects a binding complex, the method comprises a wash step prior o, duting, or after
forming a binding complex on a surface. In embodiments where the method detects an analyte
of interest m a sample, the method comprises a wash step prior to, during, or after contacting the
sample with (i} a surface comprising a binding reagent, wherein the binding reagent specifically
binds to the analyte; and (31} a detection reagent that specifically binds to the analyte. In
embodiments, the method comprises a wash step prior to, during, or after contacting the binding
complex with the composition. In embodiments, the method comprises a wash step prior to,
during, or after a voltage to the surface to generate ECL. {n embodiments, the method comprises
a wash step prior to or during detecting the generated ECL. In embodiments, the composition
compnses TEA, BDEA (BDEA, MDEA, BEA-PS or a combination thereof. In embodiments,
the composition comprises TEA, tBDEA, MDEA, DEA-PS or a combination thereof. In
embodiments, the ECL corcactant composition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thereof. In embodiments, the ECL corcactant composition comprises TEA,

{6221} In embodiments, the disclosure provides a method for detecting a binding complex,

coraprising: (a) forming an assay nuxture by combining a sample with: (i) an ECL corecactant
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composition or a TEA composition provided herein; and (1) a detection mixture comprising at
least two copies of a detection reagent, wherein cach copy of the detection reagent comprises an
ECL label; (b) contacting the assay mixture with a binding reagent immobilized on a surface,
wherein the surface optionally comprises an clectrode, under conditions wherein (1) a binding
complex i1s formed on the surface, the binding complex comprising the binding reagent and a
first copy of the detection reagent; and (I} a second copy of the detection reagent remains in
sclution; {c} applying a voltage to the surtace to generate ECL,; and (d) detecting the generated
ECL, therchy detecting the binding complex. In embodiments, the surface comprises an
electrode. In embodiments, the second copy of the detection reagent is not removed prior o any
of steps (b} to {d}. In embodiments, the second copy of the detection reagent is not removed
prior to step {b}. In embodiments, the ECL coreactant composition comprises TEA, tBDEA
MDEA, DEA-PS, or combination thereof. In embodiments, the ECL corcactant composition
comprises TEA, BDEA, MDEA, DEA-PS, or a combination thereof. In embodiments, the ECL
corcactant composition comprises TEA. In embodiments, the ECL coreactant composition
comprises TEA, BDEA, tBDEA, MDEA, DEA-PS or a combination thereof. In embodiments,
the TEA composition comprises TEA, an ionic component, and optionally a surfactant.

{6222} In cmbodiments, the disclosure provides a method for detecting a binding complex,
comprising: {(a} incubating an assay mixture comprising (i) a binding reagent inunobilized on a
surface, wherein the surface optionally comprises an electrode; and (11} a detection mixture
comprising at least two copies of a detection reagent, wherein sach copy of the detection reagent
comprises an electrochemiluminescence (ECL) label; under conditions wherein (1) a binding
comapiex is formed on the surface, the binding complex comprising the binding reagent and a
first copy of the detection reagent; and (11} a second copy of the detection reagent remains in
solution; (b} contacting the binding complex with an ECL coreactant composition ora TEA
composition provided herein; {c} applving a voltage to the surface to generate ECL: and {(d)
detecting the generated ECL, thercby detecting the binding complex. In embodiments, the
surface comprises an electrode. In embodiments, the method further comprises washing the
surface prior to any of steps (b} to {d}, thereby removing the second copy of the detection
reagent. In erabodiments, the sccond copy of the detection reagent is not reraoved prior to any of
asteps (b} to (d). In embodiments, the second copy of the detection reagent is not removed prior
to step (b} In embodiments, the ECL coreactant composition comprises TEA, (BDEA, BDEA,
MDEA, DEA-PS, or combination thercof. In embodiments, the ECL coreactant compaosition
comprises TEA, tBDEA, MDEA, DEA-PS or a combination therecof. In embodiments, the ECL

coreactant composition comprises TEA, BDEA, MDEA, DEA-PS, or a combination thereof. In
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embaodiments, the ECL corcactant composition comprises TEA. To embodiments, the TEA
composition comprises TEA, an ionic component, and optionally a surfactant.

{68223} In cmmbodiments, the disclosure provides a method for detecting a binding complex,
comprising: {a} mcubating an assay mixture comprising (i) a binding reagent immobilized on a
surface, wherein the surface optionally comprises an electrode; (1) a detection nuxture
comprising at least two copies of a detection reagent, wherein cach copy of the detection reagent
coraprises an electrochenuluminescence (ECL) label; and (1) an ECL coreactant composition or
a TEA composition provided herein; under conditions wherein (1) a binding complex is formed
on the surface, the binding complex comprising the binding reagent and a first copy of the
detection reagent; and (it} a second copy of the detection reagent remains in solution; (b}
applying a voltage to the surface to generate ECL; and (¢} detecting the generated ECL, thereby
detecting the binding complex. In embodiments, the surface comprises an electrode. In
embodiments, the method further comprises washing the surface prior to any of steps (b} or (¢},
thereby removing the second copy of the detection reagent. In embodiments, the second copy of
the detection reagent 1s not removed prior to any of steps (b) or (d). In embodiments, the second
copy of the detection reagent is not removed prior to step (b). In embodiments, the ECL
coreactant composition comprises TEA, tBDEA, BDEA, MBEA, DEA-PS, or combination
thereof. In embodiments, the ECL coreactant composition comprises TEA, tBDEA, MDEA,
DEA-PS or a combination thereof. In embodiments, the ECL corcactant composition comprises
TEA, BDEA, MDEA, DEA-PS, or a combination thereof. In embodiments, the ECL corcactant
composition comprises TEA. In embodiments, the TEA composition comprises TEA, an ionic
coraponent, and optionally a surfactant.

{8224} In embodiments, the binding complex further comprises an analyte, and the binding
reagent and the first copy of the detection reagent each specifically binds to the analvte.

{8225} In emobodiments, at least two copies of the binding reagent are immobilized on the
surface, and wherein a first copy of the binding reagent forms a complex with the first copy of
the detection reagent, and a second copy of the binding reagent binds to a competitor such that
the second copy of the binding reagent does not form a complex with the second copy of the
detection reagent. In embodiments, at least two copies of the binding reagent are immobilized on
the surface, and wherein a first copy of the binding reagent forms a complex with the first copy
of the detection reagent, and the second copy of the detection reagent binds to a competitor such
that the second copy of the binding reagent does not form a complex with the second copy of

detection reagent. Competitors and competitive assay formats are further deseribed herein.

92



WO 2023/129884 PCT/US2022/082313

{6226} In crobodiments, the binding reagent binds to the first copy of the detection reagent to
form the binding complex.

{0227} In erobodiments, the binding reagent comprises an antibody or antigen-binding fragment
thereof, antigen, ligand, receptor, oligonucleotide, hapten, eptiope, mimotope, or aptamer. In
embodiments, the binding reagent is an antibody or a varant thereof, including an
antigen/epitope-binding portion thereof, an antibody fragment or derivative, an antibody
analogue, an engineered antibody, or a substance that binds to antigens 1 3 similar manner to
antibodies. In embodiments, the binding reagent comprises at least one heavy or light chain
complementarity determining region (CDR) of an antibody. In embodiments, the binding
reagent comprises at least two CDRs from one or more antibodies. In emboduments, the binding
reagent 15 an antibody or antigen-binding fragment thercof. fn embodiments, the binding reagent
specifically binds to the analvie. As used herein, "specifically binds" means that a reagent e .g.,
the binding reagent) preferentially binds to its binding partner (e.g., an epitope of the analyte}
relative to a random, unrelated substance. In embodiments, the binding reagent is an antibody or
antigen-binding fragment thereof, comprising a binding domain that specifically binds to an
epitope of the analyte.

{6228} In embodiments, the hinding reagent 1s immobilized to a surface. In embodiments, the
bindmg reagent is directly inunobilized 1o the surface. In embodiments, the binding reagent is
mdirectly immobilized on the surface via secondary binding partners on the binding reagent and
the surface. Exemplary secondary binding partners inchude, but are not limited to,
complersentary oligonucleotides, a receptor-ligand patr, an antigen-antibody pair, a hapten-
antibody pair, an epitope-antibody pair, a mimotope-antibody pair, an aptamer-target molecule
pair, hybridization partners, an intercalator-target molecale pair, cross-reactive moieties {such
as, e.g., thiol and maleimide or 1odoacetamide; aldehyde and hydrazide; or azide and alkyne or
cyveloatkyne).

{8229} In embodiments, the detection reagent comprises an antibody or antigen-detection
fragment thereof, antigen, ligand, receptor, oligonucieotide, hapten, epitope, mimotope, or
aptamer. In emboduments, the detection reagent is an antibody or a variant thereof] including an
antigen/epitope-detection portion thereof, an antibody fragment or derivative, an antibody
analogue, an enginecred antibody, or a substance that binds to antigens in a similar manner to
antibodies. In embodiments, the detection reagent comprises at least one heavy or light chain
complementarity determining region {CDR) of an antibody. In embodiments, the detection
reagent comprises at least two CBDRs from one or more antibodies. In embodiments, the
detection reagent is an antibody or antigen-detection fragment thereof. In embodiments, the

detection reagent specifically binds to the analyte. In embodiments, the detection reagent is an
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antibody or antigen-binding fragment thereof, comprising a binding domain that specifically
binds to an epitope of the analyte. In embodiments, the detection reagent binds to a different
epttope of the analyvte than the binding reagent. In cmbodiments, both the binding reagent and
the detection reagent are antibodics or antigen-binding fragrents thercof.

{8234} In embodiments, the detection reagent comprises an HCL label. In embodiments, the
ECL label comprises an clectrochemiluminescent organometallic complex. In embodimends, the
organometatlic complex comprises ruthenium, osouum, indium, rhenur, and/or a lanthanide
metal. In embodiments, the organometallic complex comprises a substituted or unsubstituted
bipyridine or a substituted or unsubstituted phenanthroling. In embodiments, the ECL label
comprises ruthenium. In embodiments, the ECL label comprises ruthenium {I¥} tris-bipyridine.
In embodiments, the ECL label comprises a substituted bipyridine. In embodiments, the ECL
label comprises an organometallic complex comprising at least one substituted bipyndine
hgand, wherein the substituted bipynidine ligand comprises at feast one sulfonate groap. In
embodiments, the ECL label comprises an organometallic complex comprising at least two
substituted bipyridine ligands, wherein each substituted bipyridine higand comprises at least one
sutfonate group. In embodiments, the substituted bipyrnidine ligand comprising at least one
sutfonate group is a compound of Formula [ In embodiments, the ECL label comprises a
compound of Formula 1. Exemplary ECL labels are provided 10 US 5,714,089, US 6,136,268
US 6316,607, US 6,468,741 1S 6,479,233; US 6,808,939; and US 9,499,573, each of which
are herein incorporated by reference in its entirety.

{6231} In crobodiments, the binding reagent and/or the detection reagent bind directly to the
analvte. For example, the binding reagent and the detection reagent are each an antibody or
antigen-binding fragment thereof that binds specifically to an epitope on the analyte. In
cmbodiments, the binding reagent and/or the detection reagent indirectly bind the analyte viaa
secondary wmteraction. In cmbodiments, the analyte is linked to a binding partner of the binding
reagent and/or the detection reagent. For example, the binding reagent and/or the detection
reagent comprise streptavidin, and the analyte is linked to biotin. Further examples of binding
partners that can be recognized through secondary interactions include, e.g., avidin-biotin,
streptavidin-biotin, antibody-hapten, antibody-epitope tag, nucleic acid-complementary nucleic
acid, aptamer-aptamer target, and receptor-ligand.

{3232} In crobodiments, the surface comprises a multi-well plate. In embodiments, the surface
comprises a particle. In emboduuents, the surface comprises an assay cartridge. In erabodiments,
the surface comprises a surface of a slide, a chip, a well, an assay cell or a flow ccll, atube, a
channel, a bead, or a microparticle. In embodiments, the surface comprises a particle. and the

method further comprises collecting the particle on an additional surface, and applyimg the
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valtage to the particle on the additional surface. In embodiments, the particle 1s a bead (such as a
magnetic bead), and the method further comprises collecting the bead(s) on a magnetized plate,
wherein the plate comprises an electrode, and applying the voltage to the plate. In embodiments,
the surface and/or additional surface comprises an clectrode. In embodiments, the clectrode isa
carbon electrode, a platinum clectrode, a gold electrode, or a silver electrode. In embodiments,
the electrode is a carbon ink electrode. In embodiments, the substrate surface comprises an
electrode. Inn embodiments, the substrate comprises an electrode layer coated thereon.

{3233} In embodiments, the method comprises measuring the amount of an analyte of interest or
a binding complex in a sample. Approaches to asing a measured amount of ECL signal to
determine the quantity and/or concentration of an ECL label {or an analyte or binding complex)
i an ECL-based binding assay arc known to one of ordinary skill in the art and inchude, for
exaraple, using a calibration standard and/or calibration curve to establish the relationship
between ECL signal and quantity and/or concentration of the ECL label and/or analyte.
Calibration may be performed at different times, for example, during development of a method,
during qualification of a specific lot of assay materials, and/or at the time of an assay
measurement. Calibration may also be performed using calcolations based on the known
physical and chemical behaviors of the assay components and instrumentation.

{3234} The mcthods herein can be used to test a variety of samples that may contain an analyte
of interest. In embodiments, the sample is a biological sample. In embodiments, the sample is
derived fromy a cell (live or dead), immortalized cell, cell-derived product, cell fragment, cell
fraction, cell lysate (fractionated or unfractionated}, cukarvotic cell, prokaryotic cell, organelle,
cell nucleus and tractions thereof, cell membrane, hybridoma, cell culture supernatant (e g.,
supernatant from an antibody-producing organism such as a hybridoma), cvioskeleton, protein
complexes, structural biological components, skeletal components such as ligaments and
tendons, hair, fur, feathers, hair fractions, skin, dermmus, endodermis, mammalian fhnd, secretion,
excretion, whole blood, plasma, serum, sputum, lachrymal fluid, Iyrophatic flud, synovial thid,
pleural effusion, urine, sweat, cercbrospinal fhad, ascites, milk, stool, bronchial lavage, saliva,
ammniotic fluid, nasal secretions, vaginal scerctions, a surface biopsy, sperm, semen/seminal
flnd, wound secretions and excretions, mucosal swabs, tissue aspirates, tissue homogenates, or
an extraction, purification therefrom, or dilution thereof. In embodiments, the sample 1s dertved
from a plant, plant byproduct, soil, water source, oil, sewage, or environmental sample. In
embodiments, the sample further comprises water, an organic solvent {c.g., acctonitrile,
dimethyi sulfoxide, dimethyl formamide, n-methyl-pyrrohidone, aleohol, or combination
thereofy, EDTA, heparin, citrate, or combination thereof. Samples may be obtained from a single

source described herein, or may contain a mixture from two or more sources.
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{0235} Analytes that can be measured using the methods of the disclosure include, but are not
himited to, whole cells, cell surface antigens, subcellular particles {e.g., organclles or membrane
fragments). exosomes, extracellular vesicles, iposomes, membrane vesicles, virases, prions,
dust mites or fragments thercof, viroids, antibodies, antigens, haptens, fatty acids, nucleic acids
{and svnthetic analogs), proteins (and synthetic analogs), lipoproteins, polysaccharides,
whibitors, cofactors, haptens, cell receptors, receptor higands, lipopolysaccharides,
glycoproteins, peptides, polypeptides, enzyvmes, enzyme substrates, enzyme products, second
messengers, cellular metabolites, hormones, pharmacological agents, synthetic organic
molecules, organometallic molecules, tranquilizers, barbiturates, alkaloids, steroids, vitamins,
amine acids, sugars, lecting, recombinant or dertved proteins, biotin, avidin, streptavidin, or
morganic malecules present in the sample. Activities that may be measured nclude. but are not
himited to, the activitics of phosphorvlases, phosphatases, esterases, trans-glutarsinases, nucleie
acid damaging activities, transferases, oxidases, reductases, dehyvdrogenases, glycosidases,
ribosomes, protoin processing enzvmes {¢.g., proteases, kinases, protein phosphatases, ubiguitin-
protein ligases, etc.), nucleic acid processing enzymes {e.g.. polymerases, nucleases, infegrases,
hgases, hehicases, telomerases, ete ), cellular receptor activation, sccond messenger system
activation, ete.

{6236} Whole cells may be animal, plant, or bactenia, and may be viable or dead. Examples
mclude plant pathogens such as fungi and nematodes. The term "subcellular particles” has s
plain and ordinary meaning as understood in light of the specification, and encompasses, for
example, subcellular organciles, membrane particles as from disrupted cells, fragments of cell
walls, ribosomes, roulti-enzyme complexes, and other particles which can be derived from living
orgamsms. Nacleie acids include, for example, chromosomal DNA, plasmid DNA | viral BNA,
and recombinant DNA derived from multiple sources. Nucleic acids also inclade RNA, for
exarople messenger RMNA, nbosomal RNA and transfer RNA. Polypeptides nclude, for
example, enzymes, transport proteins, receptor proteins, and structural proteins such as viral coat
proteins. In embodiments, the polypeptide is an enzyme or an antibody. In embodiments, the
polypeptide is a monoclonal antibody. Hommones include, for example, msulim and T4 thyroid
hormone. Phamacological agents mchade, for example, cardiac glyveosides. ¥t is within the scope
of this disclosure to include svathetic substances which chemieally resemble biological
materiale, such as synthetic polypeptides, synthetic mucleic acids, and synthetic membranes,
vesicles and liposomes. The foregoing s not intended to be a comprehensive list of the
biological substances suitable for use n this disclosure, but is meant only to illustrate the wide

scope of the disclosare.
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{6237} In ciobodiments, the method herein is a ulitploxed method capable of detecting
multiple binding complexes and/or analytes. In embodiments, the multiplexed method
simuitancously detects multiple binding comploxes and/or analytes. In embodiments, the
multiplexed method comprises repeating one or more mothod stops to measure the multiple
binding complexes and/or analytes. In embodiments, each of the method steps 1s performed for
each binding complex and/or analyte in parallel. In embodiments where the method detects
multiple binding complexes, cach binding complex comprises a different binding and/or
detection reagent. In embodiments where the method detects multiple analvies, cach analvte
binds to different binding and/or detection reagents. In embodiments, the binding of each analyte
o its corresponding binding reagent is performed in parallel by contacting the sarface(s) with a
sample comprising multiple analytes.

{8238} In embodiments, the multiplexed method does not comprise a wash step. Multiplexed
non-wash assays are particularty challenging due to the mereased amount of detection reagent
present in the assay mixture, and therefore increased amount of ECL label in solution,
contributing to a high background ECL signal. The ECL coreactants herein had surprisingly
good discrinunation between bound ECL label and free ECL label in multiplexed assay formats,
including multiplexed non-wash assays, providing high ECL signal and low background. In
embodiments, the ECL coreactant is TEA.

{3232} In embodiments, the sarface comprises a plurality of binding domains, and each binding
complex is formed in a different binding domain. In embodiments, the plurality of binding
domains is on a single surface. o embodiments, the surface comprises a multi-well plate, and
cach binding domam 1s m a different well. In embodiments, the surface comprises a well of a
mudti-well plate, and each binding domain is 10 3 separate portion of the well. In embodiments,
the plurality of binding domains is on one or more surfaces. In embodiments, the surface
coraprises a patticle, and cach binding domain is on a different particle. In embodiments, the
particles are arranged in a particle array. In embodiments, the particles are coded to allow for
wdentification of specific particles and distinguish between each binding domain.

{3240} Tn embodiments, cach binding domain comprises a targeting agent capable of binding 1o
a targeting agent complement, and cach binding reagent comprises a supplemental inking agent
capable of binding to a linking agent. In embodiments, the binding reagent is immobilized in the
binding domain by: {1} binding the binding reagent, via the supplemental linking agent, to a
targeting reagent complement connected to the linking agent; and (2) binding the product of (1}
to the binding domain comprising the targeting agent, wherein (1) cach binding domain

comprises a different targeting agent. and (i1} each targeting reagent complement selectively
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binds to one of the targeting roagents, thercby tnmobilizing cach binding reagent to s
associated binding domam.

{6241} In cmbodiments, an optional bridging agent. which is a binding partner of both the
linking agent and the supplemental linking agent, bridges the inking agent and supplemental
hinking agent, such that the binding reagents, cach bound to s respective targeting agent
complement, are contacted with the binding domains and bind to their respective targeting
agents via the bridging agent, the targeting agent complement on cach of the binding reagents,
and the targeting agent on each of the binding domamns.

{8242} In embodiments, the targeting agent and targeting agent complement are two members of
a binding partner pair sclected from avidin-biotin, streptavidin-biotin, antibody-hapten,
antibody-antigen, antibodv-epttope tag, nucleic acid-complementary nucleic acid, aptamer-
aptamer target, and receptor-ligand. In embodinents, the targeting agent and targeting agent
complement are crosg-reactive moicties, ¢ .g., thiol and maleimide or iodoacetamide; aldehyde
and hydrazide; or azide and alkyne or cyeloatkyne. In embodinents, the targeting agent is biotin,
and the targeting agent complement is avidin or streptavidin,

{6243} In cmmbodiments, the linking agent and supplemental linking agent are two members of a
binding pariner pair selected from avidin-biotin, streptavidin-biotin, antibody-hapten, antibody-
antigen, antibody-epitope tag, nucleic acid-complementary nucleic acid, aptamer-aptamer target,
and receptor-ligand. In embodiments, the linking agent and sapplemental linking agent are
cross-reactive moteties, ¢.g.. thiol and maleimide or indoacetamide; aldehyde and hydrazide; or
azide and alkyne or cyeloalkvne. In embodiments, the linking agent i1s avidin or streptavidin, and
the supplemental linking agent is biotin. In embodiments, the targeting agent and targeting agent
complement are complementary oligonucieotides. In embodiments, the targeting agent
complement is streptavidin, the targeting agent is biotin, and the linking agent and the

supplemnental hinking agent are complementary oligonueleotides.

{3244} In emabodiments comprising a bridging ageunt, the bridging agent is streptavidin or avidin,
and the linking agents and the supplemental linking agents are cach biotin,

{31245} In embodiments, the disclosure provides a method for producing a composition
comprising combining: an ECL coreactant, an ionic component, and a surfactant. In
cmbodiments, the ECL corcactant s tributylamine {TBA}, {dibutvlaminocthanol (DBAE),
{diethyvilaminocthanol (DEAE), tnethanolamine (TEA), butvidiethanolamine (BDEA),
propyldiethanciamine (PBEA), ethyvldicthanclamine (EDEA), methyldiethanolamine (MBEA),
tert-butyldicthanolamine ({BDEA), dibutylamine (DBA), butviethanolamine (BEA),

dicthanolamune (DEA), dibutvianuoe propyisulfonate (DBA-PS), dibutylanune butvisulfonate
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(DBA-BS), butvicthanolamine propylsulfonate (BEA-PS), butylethanolanune butylsulfonate
(BEA-BS), diethanolamine propylsultonate (DEA-PS), or diethanolamine butylsulfonate (DEA-
BS, also known as 3-[Bis-(2-hvdroxy-ethyl-amino|-propane-1-sulfonic acid).

{6246} In crobodiments, the disclosure further provides a method for producing a composition
comprising combining: tricthanolamine (TEA) and an ionic component. In embodiments, the
disclosure further provides a method for producing a composition comprising combining:
tricthanolamine (TEA), an tonic component, and a surfactant, wherein the method does not
comprise adding an additional pH buffering component. In embodiments, one or more of the
components is provided in dry form. fonic components and surfactants suitable for the
composition are provided herein and include, e.g., Nalll, KCl, and LiCl (for the ionic
component), and Poloxamer 407 (KOLLIPHOR® P-407), PEQ-PPO-PEG s (FLURONIC®
P-123), PEGs-PPGex-PEGs (PLURONIC® L-121}, PPO26-PEQs-PPO, (PLURONICRI IR,
cthylenediamine tetrakis{propoxylate-block-ethoxylate) tetrol (TETRONIC® 701}, polyethylens
glveol dodecyl ether (BRU® L4}, polyethylene glycol hexadecyl ether (BREI® 58). polysorbate
20 (TWEEN® 20}, 2,4,7 9-tetramethvl-d-decyne-4,7-diol ethoxylate, and an alkyl ether-
polyethylene glycol {e.g., PEG{18} tridecyl ether) (for the surfactant). The TEA, tonic
component, and surfactant can be included at the concentrations descnibed hercin. In
embaodiments, the composition produced by the method comprises about 1000 mM to about
6500 M TEA, about 700 to about 1000 oM ionic component, and about 0.5 mM to about 10
mM surfactant. In embodiments, the composition produced by the method comprises about 1200
mM to about 1600 ;M TEA, about 700 to about 1000 mM ionic component, and about 1 mM to
about 5 mM surfactant.

{8247} In embodiments, the disclosure further provides a method for producing a composition
comprising combining: tert-butyldicthanolanune (IBDEA), methyldicthanolamine {MDEA), 3-
{Bis~-{2-hydroxy-cthyl}-anuno}-propane-i-suifonic acid (BEA-PS), or a combination thereof, an
ionic component; and a surfactant. In embodiments, one or more of the components is provided
m dry form. lonic components and surfactants suitable for the composition are provided herein
and mclude, e.g., NaCl, KCL, and LiCl {for the ionic component}, and Poloxamer 407
(KOLLIPHOR® P-407), PEQis-PPOn-PEO s (PLURONIC® P-123), PEG:-PPGss-PEGs
(PLURONIC® L-121), PPhe-PEOs-PPO2 (PLURONIC®R3IR1), cthylenediamine
tetrakis(propoxylate-block-ethoxylate} tetrol {TETRONIC® 701), polyethylene glycol dodecyi
cther (BRU® L4}, polvethyvlene glveol bexadecyl ether (BRIJ® 58}, polysorbate 20 (TWEEN®
2, 2,47 S-tetramethyl-d-decyne-4,7-diol ethoxvlate, and an alkyl ether-polvethviene glveol
{e.g., PEG(18) tridecyl cther) {for the surfactant}. The tBDEA and/or MDEA, ionic component,

and surfactant can be included at the concentrations described herein. In embodiments, the
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composition produced by the method comprises about 50 oM to about 250 mMIBDEA, about
50 mM to about 250 mM MDEA, and/or about 50 mM to about 250 mM DEA-PS, about 700 to

about 1000 mM ionic component, and about 0.5 mM to abowt 10 mM surfactant.

Methods utilizing an ECL-labeled sligonucleotide probes
{8248} In some embodiments of the methods disclosed herein, including those deseribed above,
the method is a new type of molecular assay for sensitive and specific detection based on the use
of an ECL-labeled oligonucieotide probe. In embodiments, the probe comprises a quenching
moiety that quenches ECL signal at feast when the probe is not hybridized to a complementary
oligonucleotide. In embodiments, the probe has a molecular beacon-like design. Without being
bound by any theory, it 18 believed that ECL signal is most efficiently gencrated close to the
surface of the electrode. In embodiments, immobihizing the ECL-labeled oligonucleotide probe
on or near the clectrode surface results in a higher signal compared to detection of the ECL-
labeled oligonucleotide probe in solution. When the target oligonucleotide to which the ECL-
labeled oligonucleotide probe hybridizes 1s vomobilized to the surface, the ECL-labeled
oligonucleotide probe will be within optimal excitation distance. In addition, when the probe
comprises a quenching moicty, the method comprises a step to deguench the probes that are
hybridized to a complementary oligonucleotide, while not dequenching the probes which are not
hybridized to a complementary oligonucleotide, referred to as selective dequenching. Both
mnmobilization and dequenching will result in an increase in signal. In embodiments, the
clective dequenching comprises hybridizing an ECL-labeled oligonucleotide having a
molecular beacon-hike design to a complermentary oligonucleotide, such that the quenching
moiety is no longer in proxamity to the ECL label. In embodiments, the selective dequenching
comprises cleaving the guenching moiety only from probes which are hvbridized to a
complersentary oligonucleotide thereby releasing the quenching moiety mio solution, and
leaving the ECL-labeled probe hybridized to the complementary oligonueleotide.
{3249} In embodiments, the ECL-labeled oligonucieotide probe assay can be combined with a
read buffer ECL co-reactant that more selectivelv exertes ECL label closer to the surface of the
electrode to further enhance the signal from specific binding events TEA exemplifies this more
selective co-reactant, bt this group of co-reactants also includes MDEA BDEA, {BDEA, DEA-
PS, or combinations thereof. In embodiments, the group of co-reactants also includes MBEA,
tBDEA, DEA-PS, or combinations thercof Without being bound by any theory, it is behieved
that in this group of co-reactants, exemplified by TEA, the radical has a short lifetime resulting
m ECL gencration only very close to the electrode surface and not s the solution of the well, in

contrast to more long-lived species such as TPA. By immobilizing the ECL-labeled
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oligonucleotide probe to the surface by hybridization to an tnmobilized complementary
oligonucleotide {(for example, as dlustrated m FIGS. 14, 20 and 21), the majonity of the signal
will be generated from specifically bound molecular species. The small fraction of co-reactant
molecules diffusing within excitation distance to activate the ECL label on the ECL-labeled
oligonucleotide probes that are not hybridized to a complementary ohigonucleotide will generate
an HCL signal that 1s quenched, {¢.g., because the molecolar beacon-like probe is not in its open
format {¢.g., as illustrated in FIGS. 14 and 20) or because the quenching moiety is in proximity
to the ECL label {¢.g., as dlustrated i FIG. 21}), and will therefore generate less ECL signal.
{3238} The low background resulting from using ECL-labeled oligonucleotide probe comprising
a quenching motety which is selectively dequenched only when hybridized to a complementary
oligonucleotide cnables a wash-free assay where the probe can be added to the read buffer and
applied to an immobilized target sequence before the plate 1s read. Without bemng bound by any
theory, it is believed that one or more of the following factors, particularly an assay having all
three factors, contribute to increased assay performance and enable an assay that does not
require a wash step to remove ECL-labeled ohigomucleotide probe that 1s not hyvbridized to the
target oligonucleotide prior to detection of ECL signal:

1. Immobilization of the ECL-labeled oligonucieotide probe near the surface of the
clectrode cnables more efficient ECL signal gencration;

2. Selective degquenchung of the ECL-labeled oligonucleotide probe hybrdized to an
mmobilized complementary oligonucieotide selectively increases the ECL signal generated for
specific binding events; and/or

3. A TEA-based read buffer (or co-reactant with a sinutlar short radical lifetime, e.g.
MDEA, BDEA (BDEA, and DEA-PS) further enhances the discrimination in signal generation
between ECL-labeled oligonucieatide probe hybridized to the namobilized complementary
cligonucleotide and gquenched ECL-labeled oligonucieotide probe in solution.

{6251} In embodiments, methods comprise using an ECE-labeled oligonuclestide probe as
described herein to detect the presence of a binding complex, a binding pariner, and/or an
analyte. In embodiments, the method comprises providing a substrate (for example a well,
multi-well plate, shde, ete.} having a surface with a binding reagent and/or binding partner,
and/or binding complex, as disclosed bercin immobilized thereon.  fu emboduuents, the
substrate surface comprises an electrode. In embodiments, the substrate comprises an electrode
layer coated thereon.

{6252} In cmnbodiments, the immobilized binding reagent is exposed to a composition that

contains a binding partner and/or binding complex for the binding reagent. For exaraple, the
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binding partner and/or binding complex s or comprises an analyie of interest. The binding
reagent 15 permitted to bind the binding partner and/or binding complex. Following binding of
the binding partner and/or binding complex, optionally a wash can be performed to wash
unbound binding parner and/or binding complex. In cmbodiments, the binding partner and/or
binding complex comprises an oligonuecleotide. The binding partner and/or binding complex
can comprise the oligonucleotide prior to being exposed to the binding reagent, or the
oligonucleotide can be added to the binding partner and/or binding complex after 1t is bound by
the binding reagent. For exaraple. the binding partner and/or binding complex could be labeled
with the ohgomucleotide prior to being exposed to the binding reagent, or afler the binding
partner and/or binding complex is bound to the binding reagent. In embodiments, the binding
partner is an oligonucleotide analvte of interest, and thus the binding partner and oligonucleotide
arc onc and the same. In embodiments, the binding partner and/or binding complex comprises
an oligonucleotide analyte, but further comprises an additional ohgonucleotide {¢.g. atag
sequence) that is added to or hybridized with the oligomucleotide analyte.

{3253} The binding pariner and/or binding complex comprising the ohigonucleotide is exposed
to ECL-labeled oligomucleotide probes described herein. In embodiments, ECL-fabeled
oligonucieotide probes comprise an oligonucieotide sequence that is complementary to the
oligonucleotide sequence of the binding partner and/or binding complex oligonucleotide. In
embodiments, the binding partner and/or binding complex is imumobilized on a substrate before
exposure to the ECL-labeled oligonucleotide probes, and in other embodiments, the binding
partaer and/or binding complex is immobilized on a substrate after exposure to the ECL-labeled
oligonucleotide probes. In embodiments, the ECL-labeld probes comprise a quenching moiety
that quenched ECL signal at least while the probe is not hyvbridized to a complementary
oligonucleotide. In embodiments, the ECL-labeled oligonucleotide probes include a stem-loop
or hatrpin structure, an ECL label, and a quenching moicty, wherein the quenching moicty 1s in
proxamity to the ECL label and guenches the ECL label when the oligomueleotide probe isma
stem-loop or hairpin configuration but does not guench the ECL label when the stem-loop or
hairpin structure is in an open configuration. In embodiments, the ECL-labled an ECL label and
a quencher that are sufficiently close to cach other on the probe whean the probe s 10 a lincar
configuration {¢.g., not in a stem-loop or hairpin configuration) that the quenching motety
guenches the ECL signal whether the probe is hybridized to a complementary oligonucleotide or
not, In embodunents, the ECL-labeled oligonucleotide probes are present in the composition
that contains a binding partner and/or binding complex for the binding reagent such that the
binding of the binding partner and/or binding complex to the binding reagent immobilized on

the substrate and exposure of the binding partner to the ECL-labeled oligonucleotide probes
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happen simultancously. In embodiments, the ECL-labeled oligonuclentide probe and the
binding pariner and/or binding complex comprising the ohigonucleotide are mixed together first,
and then the composition comprising both is exposed to the substrate comprising the
mnmobilized binding reagent. fnembodiments, the ECL-labeled oligonucieotide probes are
added afier the binding partner and/or binding complex is bound fo the substrate by the binding
reagent, after the optional wash if the wash is performed.

{3254} The ECL-labeled oligonucicotide probes are permitted to hybridize to the
complementary oligonuclestide of the bound binding partner or binding complex. In
embodiments where the ECL-labeled oligonucleotide probes have a stem-loop or hairpin
structure with an ECL label and a quenching moiety, hybridization opens the stem-loop or
hatrpin strocture, separating the ECL label from the guenching roicty such that the quenching
moiety will no longer guench an ECL signal emitted by the ECL label. Conditions for
hybridization of the ECL-labeled oligonucleotide probes to the complementary oligomicleotides
on the binding partner can be conditions known in the art for conventional oligonuclectide
probes (e.g., molecular beacon probes or hydrolysis probes {also referred to as TagMan®
probes}).

{0255} In embodiments, the hybridized ECL-labeled oligomucleotide probes are selectively
deguenched, leaving unbybridized probes quenched. In embodiments, the selective dequenching
comprises hybndizing an ECL-labeled oligonaciestide having a molecular beacon-like design to
a complementary oligonucleotide, such that the quenching moiety is no longer in proximity to
the ECL label. In embodiments, the selective dequenching comprises cleaving the quenching
moiety only from probes which are hybridized to a complementary oligonucleotide therchy
releasing the quenching moiety into solation, and leaving the ECL-labeled probe hybndized to
the complementary oligonucleotide. In embodiments, a portion of the ECL-labeled
oligonucleotide probes do not hybridize to a complementary oligonucleotide and remain 1o the
closed stern-loop or hatrpin structure, or are otherwise configured such that the quenching
moiety is in proximity to the ECL label and guenches ECL signal emitted by the label at least
when th probe is not hybnidized to a complementary oligonucleotide.

{3256} In embodiments, the selective deguenching comprises selectively cleaving the quenching
moiety from only the portion of ECL-labeled probes hybridized to the oligomuclectide of the
binding pariner and/or binding complex such that the quenching moiety is released into solution
and 1s no longer in proxumity to the ECL label of the bybnidized ECL-labeled probe which
rematns hvbridized to the oligonucleotide of the binding partner and/or binding complex after
cleavage of the quenching moiety. In embodiments, the cleaving is performed by an enzyme,

for example, a restriction endonuciease, ¢.g. a nicking endonuclease, an RNaseH2, ora
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polymerase having 57 exonuclease activity. In embodiments, the enzyme cleaves only the ECL
labeled oligonucleotide probe leaving the oligomucleotide of the binding partner and/or binding
complex mtact. In embodiments, the enzyvme is a micking restriction endonuclease that
recognizes a sequence in the hybridized ECL-labeled probe, or an RNaseH2 which recognizes
an RNA base n the hvbridized ECL-labeled probe. Tn embodiments, the enzyme is a
polymerase having 3' exonuclease activity, and the method comprises hybridizing a primerto a
complementary sequence on a portion of the oligonucleotide of the binding partner and/or
binding complex at a position 57 of the hvbrnidized ECL-labeled probe, performing an extension
reaction such that the polvmerase having 5' exonuclease activity {e.g. a TagMan polymerase)
extends the primer until the polymerase encounters the hvbridized ECEL-labeled probe, at which
point the 5' exonuclease activity of the polymerase cleaves the quenching moiety of the
hvbridized ECL-labeled probe. To prevent the digestion of the entire ECL-labeled probe, the
ECL-labeled probe comprises a portion that is resistant to the 5’ exomuclease activity, such that a
sufficient portion of the ECL-labled probe comprising the ECL label remains intact and
hybridized to the oligonucleotide of the binding partoer and/or binding complex.

{3257} The substrated comprising selectively dequenched hybridized ECL-labeled
oligonucieotide probes (as well as quenched vnhybridized probes in solution) are exposed to an
ECL co-reactant as described herein. The ECL co-reactant can be added to the composition
prior to hvbridization or after. In embodiments, the ECL co-reactant is in a compostition {e.g.,
read buffer) as deseribed herein. The ECL co-reactant, the ECL-labeled oligonuclestide probes,
and the binding partocr can all be in separate compositions {¢.g., sohutions}, such that they can
be contacted with the substrate sequentially in any order {¢.g. first binding partver, then ECL-
labeled oligonacleotide, then ECL co-reactant last; or first ECL-labeled oligonacleotide, then
ECL-labeled ohigonucleotide, then binding partner last, ¢te.), or they can be combined in one or
roore compositions (¢.g. binding partoer in a first composition, and the ECL-labeled
oligonucleotide probes and ECL co-reactant in a second solution}, such that they can be
contacted with the substrate all at once, or sequentially.

{0258} The substrate and composition comprising the binding reageut, the binding partner, the
hybridized and un-hybridized portions of the ECL-labeled oligonucieotide probes, and ECL co-
reactant, are subjected to an ECL reaction by application of a voltage to the electrode, and any
generated ECL signal s measured.

{6255} In crobodiments, no wash of the substrate is conducted after the ECL-labeled
oligonucleotide probes are added o the composition contacting the substrate prior to detection
of the signal. This method is advantageous as i simplifies the method by eliminating at least

one wash prior to detection of the ECL signal. In embodiments, no wash of the substrate is
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conducted after the substrate is contacted with the binding partoer and prior to detection of the
ECL signal. In embodiments mvolving no wash, either after the the ECL-labeled
oligonucleotide probes are added, or afier the substrate ts contacted with the binding partner
and/or binding complex, the ECL co-reactant is sclected from the group consisting of TEA,
BDEA (BDEA, MDEA, and DEA-PS, or combinations thereof. In embodiments, the co-
reactant is TEA. In embodiments involving no wagsh, either after the ECL-labeled
oligonucleotide probes are added, or after the substrate is contacted with the binding partner
and/or binding complex, the ECL co-reactant is not TPA. The combination of the use of ECL-
labeled ohgonucleotide probes having a quenching moiety {e.g.. having stem-loop or hairpin
structures, {¢.g., ECL-labeled molecidar beacon probes} , or other structures where the
quenching motety is in proximity to the ECL label), binding partners and/or binding complex
immobilized on the substrate, and ECL co-~reactant compositions comprising TEA, BDEA,
tBDEA, MDEA, and DEA-PS, or combinations thercof, and TEA in particular, vield a superior
ECL signal even when a wash to remove unhybridized ECE-labeled oligonucieotide probes is
not performed.

{1268} In embodiments, the binding partner comprises an analyie and/or binding complex. In
embodiments, the analyte comprises a peptide, and/or analvte comprises an oligonucleotide. In
embodiments, analvie is the oligonucleotide of the binding pariner. In embodiments, the analyte
is labeled with the oligomucieotide. In embodiments, the analvie 1s labeled with the
oligonucleotide by binding the analyte with a detection reagent comprising the oligonucieotide,
optionally to form a binding complex. In cmbodiments, the oligonucicotide of the binding
partoer and/or binding complex comprises multiple coptes of the sequence complementary to the
cligonucieotide sequence of the ECL-labeled ohigonucicotide probes. In cmbodiments, prior to
contacting the substrate with the plurality of the ECL-labeled oligomucleotide probes, an
amplification reaction is perforrued to geverate the multiple copics of the sequence
complementary to the oligonucleotide sequence of the ECL-labeled ohigonucleotde probes. In
embodiments, the amplification reaction is a rolling circle amplification reaction. In
embodiments, the binding partner and/or binding complex comprises an oligonucieotide primer
for the rolling cucle amplification.

{6261} In embodiments, the binding partner and/or binding complex comprises an analyte. In
embodiments, the analyte comprises a peptide, and/or analyte comprises an oligonucleotide. In
erobodiments, analyte is the oligonucieotide of the binding partner. In embodiments, the avalyte
1s labeled indirectly with an oligonucleotide primer or an extended ohigonucleotide primer. In
embodiments, the analyte is a peptide and is labeled with the oligonucleotide primer by binding

the analvie with a detection reagent {such as an antibody) comprising the oligomucleotide
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primer, optionally to forn a binding complex. In embodiments, the oligonucleotide primer that
labels the peptide analyte 15 extended after labeling the analvte. The extended ohgomuclectide
primer comprises multiple copies of the sequence complementary to the oligonucleotide
sequence of the ECL-labeled probes. In erabodiments, prior to contacting the substrate with the
plurality of the ECL-labeled probes, an amplification reaction 1s performed extend the
cligonucieotide primer and generate the multiple copies of the sequence complementary to at
least a portion of the oligonucleotide sequence of the ECL-labeled probes. In embodiments, the
amplification reaction is a rolling circle amplification reaction.  In erabodiments, the binding
complex comprises an analyie labeled with an extended oligonucleotide primer.

{0262} 1o embodiments, the disclosure provides a method for detecting an analyte of mterest in
a sample, comprising: {a) contacting the sample with: (i) a surface comprising a binding reagent,
wherein the binding reagent specifically binds to the analyte; and (31) a detection reagent that
specifically binds to the analvie, wherein the detection reagent comprises an
clectrochemiluminescence (ECL) label, thereby forming a binding complex on the surface
comprising the binding reagent, the analyte, and the detection reagent; (b) contacting the binding
complex on the surface with an ECL corcactant composition or a TEA composition provided
herein; (¢} applving a voltage to the surface to generate ECL; and (d) detecting the generated
ECL, therchy detecting the analyte. In embodiments, the ECL coreactant composition comprises
TEA, BDEA, (BDEA, MDEA, DEA-PS, or combination thereof In embodiments, the ECL
coreactant composition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL coreactant composition comprises TEA, BDEA, MDEA, DEA-PS ora
comabination thereof. In emboduments, the ECL coreactant composition comprises TEA. In
embodiments, the TEA composition comprises TEA, an iontc component, and optionally a
surfactant. In embodiments, the surface comprises an electrode. In embodiments, the analyte of
terest 15 an oligonucleotide, and the detection reagent that specifically binds to the analyie is
an oligonuecleotide probe that comprises an ECL label and a quenching motety which gquenches
the ECL signal at least when the ECL-labeled oligonucieotide probe is not hvbridized to a
complementary oligonucieotide. In emobdiments, the ECL-labeled oligonucleotide probe
comprises a stom-loop ot hairpin structure, an ECL label, and a quenching moiety, wherein said
quenching moiety is in proxinuty to the ECL label and quenches the ECL label when the ECL-
tabeled oligonuclestide probe is in a stem-loop or hatrpin configuration, but does not quench the
ECL label when the stem-loop or bairpin structure s in an open configuration. In embodiments,
the ECL-labeled ohgonucleotide probe with the stern-loop or hairpin structure is an ECL-labeled
molecualar beacon probe. In embodiments, the ECL-labeled ohigonucleotide probes comprise an

ECL label and a quencher that are sufficiently close to cach other on the probe when the probe is
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i a lincar configuration {¢.g., not in a sten-loop or bairpin configuration) that the quenching
moiety guenches the ECL signal whether the probe is hvbridized to a complementary
oligonucleotide or not.

{6263} In cmobodiments, the disclosure provides a method for detecting an analyte of interestina
sample, comprising contacting the sample with: (i) a surface comprising a binding reagent,
wheremn the binding reagent specifically binds to a binding complex comprising the analyte
{c.z., a peptide); (1) a capture reagent {e.g., an antibody) that specifically binds to the analyte,
wherein the capture reagent additionally comprises a binding partner to the binding reagent (e g,
biotin/streptaviding; (1} a detection reagent that specifically binds to the analyte, wherein the
detection reagent comprises an oligonucleotide primer (¢ g., oligonucieotide lableled antibody):
{(iv} a template oligonucleotide; and (v} an ECL-labeled oligonucleotide probe. In embodiments,
the capture reagent and the detection reagent bind to the analvie, the primer binds fo the template
oligonucleotide, and the primer 13 extended via amplification of the template oligonucleotide to
form a binding complex comprising the capture reagent, analyte, detection reagent, and extended
oligonucleotide primer (e.g., as Hlustrated 1 FIG. 20}, Tn embodiments, the ECL-labeled
oligonucleotide probe binds to the extended primer oligonucleotide of the binding complex. The
surface is contacted with an ECL coreactant composition or @ TEA composition provided herein,
a voltage 15 applied to the surface to generate ECL, and the genecrated ECL is detected, thereby
detecting the analyte. In embodiments, the ECL coreactant composition comprises TEA, BDEA,
tBDEA, MDEA, DEA-PS, or combmation thereof. In embodiments, the ECL coreactant
composition comprises TEA, tBDEA, MDEA, DEA-PS, or a combination thereof. In
embodiments, the ECL coreactant composition comprises TEA, BDEA, MDEA, DEA-PS, ora
combination thereof. In embodiments, the ECL coreactant composition comprises TEA. In
embodiments, the TEA composition comprises TEA, an ionic component, and optionally a
surfactant. In embodiments, the surface comprises an clectrode. In embodiments, the ECL-
labeled oligonucleotide probe 1s a molecular beacon probe.

{3264} In embodiments, the binding reagent 18, for example, a capture oligonucleotide, and the
binding pariner is an oligonucleatide of interest {avalyte} that comprises a nucleic acid sequence
that 1s complementary to the sequence of the capture oligonucleotide, as well as a sequence that
is complementary to the ECL-labeled oligonucleotide probe. FIG. 14 illustrates one example of
such an embodiment, wherein the ECL-labeled ohigonucieotide probe comprises a stem-loop
structure and a quenching moicty as described berein. As shown on the left side of FIG. 14,
when the ECL-labeled oligonucleotide probe 1s not hybridized to the target, the ECL label (%)
{e.g., Ru(bpyii-based 5-TAG) is near the quenching moicty (®) {c.g., BHQ2 or lowa Black),
such that ECL signal is quenched. As iflustrated on the right side of FIG. 14, the binding partner
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is a target oligonucieotide (Target) which 1s hybridized to a capture oligonucleotide (binding
reagent) having a complementary sequence. The capture oligonucleotide (binding reagent) is
mmohilized on the surface of the electrode substrate (grey oval}. When the ECL-labeled
oligonucleotide probe hybridizes to the complementary oligonucleotide sequence of the target
oligonucleotide, the stem-loop structure opens, separating the ECL label () from the guenching
moiety (&) such that an ECL signal can be generated when a voltage is applied in the presence
of an ECL co-reactant (TEA not shown).

{3265] Tn embodiments, the principle Hustrated in FIG. 14 13 applied to other binding partoers
or to a binding complex. For example, the capture oligonucleotide may, instead, be an antibody
or other reagent that binds an analyte such as a peptide, immobilizing the analyte on the surtace
of the substrate. In crobodiments, the capture oligonucieotide may, instead, be streptavidin, that
binds to a binding complex comprising the analyte and a capture reagent, thereby immobilizing
the analyte on the surface of the substrate. The binding complex may comprise a biotinviated
capture reagent, the analyte, and a detection reagent comprising an oligomucleotide. The
oligonucleotide of the binding partner and/or binding complex may be an extended
cligonucieotide that originates from an oligonucleotide primer that abels (either directly or
indirectly) the analyte. That extended primer may comprise one or mare copics of a sequence
complementary to the ECL-labeled oligonuclectide probe. See, for example, FIG. 26, To FIG.
20, a peptide analyte is immobilized on the substrate surface via an immobilized streptavidin
bound to botinylated capture antibody. The peptide analyte 15 indirectly labeled {via binding to
a sccond antibody, also reforred fo as a detection antibody) with an oligonucleotide primer. The
oligonucleotide primer binds to a template oligonucleotide, after which the template
cligonucleotide ends are ligated, the primer 1s extended (for example, with a polymerase
enzyme), and the ECL-labeled oligonucleotide probe binds to the extended primer
oligonucleotide. A voltage 1s applied in the prescuce of a corcactant and the ECL signal ts read.
In a sumlar embodiment, the template oligonucleotide is provided mn circular form so that
Ligation is not necessary. In embodiments, a wash step is not performed after the ECL-labeled
oligonucieotide is added to the analyte mixture and before the ECL signal is read.

{8266} In emwbodiments, as described herein, an ECL-labeled ohigonucleotide probe having an
ECL label and a quencher that are sufficiently close to cach other on the probe when the probe 18
i a lincar configuration {e.g.. not in a stem-loop or hairpin configuration) that the guenching
moicty quenches the ECL signal whether the probe is hybnidized to a complementary
oligonucleotide or not can be used. Selective dequenching comprises cleaving the quenching
moiety only from probes which are hybridized to a complementary oligonucicotide therchy

releasing the quenching moicty into sohution, and leaving the ECL-labeled probe hybridized to
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the complementary oligonucleotide. FIG. 21 illustrates an embodiument utilizing such a an ECL-
labeled oligonucleotide probe and method of selective dequenching. As shown on the left side
of FIG. 21, the ECL label { %) (c.g.. Ru{bpy):-based S-TAG) is near the quenching moicty (®)
{c.g., BHQ?2 or lowa Black) such that ECL signal is quenched. As illustrated in the center
portion of FIG. 21, the binding partuer is a target oligonucleotide {Target) which is hyvbridized to
a captore oligonucleotide (binding reagent) having a complementary sequence. The capture
oligonucleotide (hinding reagent) is tmamobilized on the surface of the clectrode substrate {grey
ovaly. When the HECL-labeled ohigonucleotide probe hybridizes to the complementary
ohigonucleotide sequence of the target oligonucleotide, the hyvbndized probe and complementary
oligonucleotide form a double-stranded oligonucleotide that comprises a recognition site fora
cleaving enzymethe, e.g. a sequence recognized by a nicking restriction endonuclease. As
ilustrated on the left side of FIG. 21, the enzyme {0.g. the nicking restriction endonucicase)
cleaves the quenching moiety from the ECL-labeled probe, releasing it into solution, and leaving
the remaining portion of the ECL-labeled oligonucleotide probe intact and hybridized to the
target. The cleaving of the quenching motety separates the ECL label (%) from the quenching
moicty {®) such that an ECL signal can be generated when a voltage s applied in the presence
of an ECL co-reactant {TEA; not shown}. Other methods of selectively cleaving the quenching
maoiety from hybridized ECL-labeled as Hlustrated in FIG. 21 are contemplated and deoscribed
berein, including using an RNAscH?2 enzyme and an RNA portion of the of the ECL-labeled
oligonucleotide probe, and using a primer and polymerase having 57 exonuclease activity with
an ECL-labeled oligonucleotide probe comprising an exonuclease resistant portion.

{0267} Tn embodiments, the ECL-labeled oligonucleotide probes and selective cleaving of the
guenching moiety described herein, for example as llustrated i FIG. 21, can be used in place of
the molecular beacon probes ilustrated in FIG. 20,

{0268} Tn emboduments, the ECL-labeled oligonucieotide probe as described herein 1s utilized

and the non-hvbnidized ECL-Iabeled oligonucleotide probe 1s not removed {(no washing) prior to
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, tert~butyldicthanolamine (BDEA),
methvldiethanolamine (MDEA), 3-[Bis-(2-hydroxy-cthyi}-amino]-propane-1-sulfonic acid
{DEA-PS}, and combinations thereof. In embodiments, the ECL co-reactant 1s selected from the
group consisting of TEA, BDEA, (BDEA, MDEA, DEA-PS, and combinations thereof. In
embodiments, the ECL co-reactant 1s selected from the group consisting of TEA, tBDEA,
MDEA, DEA-PS, and combinations thercof. In embodiments, the ECL co-reactant 18 selected
from the group consisting of TEA, BDEA, MDEA, DEA-PS, and combinations thereof. In
embodiments, the ECL co-reactant is TEA.

{3269} Other embodiments will be apparent to one of skall in the art in view of the present
disclosure, and the knowledge of onc of skill 1 the art.

Assay Module

{32768} In embodiments, the disclosure provides an assay module comprising a TEA
composition in dry form, wherein the TEA composition comprises TEA, an ionic component,
and optionally a surfactant. Tn embodiments, the disclosure provides an assay module
comprising an ECL coreactant composition provided herein in dry form. In embodiments, the
ECL coreactant composition comprises TEA, BDEA (BDEA, MDEA, DEA-PS, or combination
thereof. In embodiments, the BECL coreactant composition comprises TEA, tBDEA, MDEA,
DEA-PS or a combination thereof,

{6271} 1o embodiments, the assay module comprises a multi-welf plate. In embaodiments, the
assay module comprises an assay cartridge. In embodiments, the assay module comprises a
slide, a chip, a well, an assay cell or a flow cell, a tube, a channel, a bead, or a microparticle. In
embodiments, the assay module comprises an electrode. In embodiments, the electrode 15 a
carbon electrode, a platinum clectrode, a gold electrode, or a silver electrode. In embodiments,

the clectrode is a carbon ink clectrode.
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{6272} In crobodiments, the assay module further comprises a binding reagent in dry forn. In
embodiments, the assay module forther comprises a detection reagent in dry form. In
embodiments, the assay modele further comprises a binding reagent and a detoction reagent in
dry form. Binding reagents and detection reagents are further described herein. In erabodiments,
the detection reagent comprises an ECL label.

{6273} In embodiments, the ECL label comprises an electrochemiluminescent organometallic
comapiex. In embodiments, the organometallic complex comprises ruthentum, osnuum, iridium,
rhemium, and/or a lanthanide metal. In embodiments, the organometallic complex comprises a
substituted or unsubstitited bipyridine or a substituted or unsubstituted phenanthrobine. In
embodiments, the ECL label comprises rathenium. In embodiments, the ECL label comprises
rutheraun (I tris-bipyridine. o entboduments, the ECL label coraprises a substituted
bipyridine. In embodiments, the ECL label comprises an organometallic complex comprising at
least one substituted bipyridine ligand, wherein the substituted bipyridine ligand compnses at
least one suifonate group. In embodiments, the ECL label comprises an organometallic complex
comprising at least two substituted bipyvridine higands, wherein each substituted bipyndine
ligand comprises at least one sulfonate group. In embodiments, the substituted bipvridine hgand
comprising at least one sulfonate group is a compound of Fornwida b In embodiments, the ECL
fabel comprises a compound of Formula 1L

Kits

{6274} In crobodiments, the disclosure comprises a kit comprising an ECL corcactant
composition or a TEA composition described berein. In embodiments, the ECL coreactant
composition comprises an ECL coreactant selected from tributylanune {(TBA),
{dibutyhaminoethanol (DBAFE), (dicthvllaminocthanol (DEAK), tricthanolamine {TEA),
butyldicthanclamine (BDEA), propyldicthanolamine (PDEA), ethyldiethanolamine (EDEA),
methyldiethanclamine (MDEA}, tert-butyldiethanclamine ((BDEA), dibutylanune {DBA),
butylethanolamine (BEA), dicthanolamine (BEA), dibutylamine propyisulfonate (DBA-PS),
dibutylamine butylsulfonate (DBA-BS), butylethanolamine propylsulfonate (BEA-PS),
butyiethanolamine butylsulfonate (BEA-BS), dicthanolamine propyisulfonate (DEA-PS, also
known as 3-{Bis-{2-hydroxy-cthyl}-aminoj-propane- 1 -sulfonmc acid), dicthanolamine
butylsulfonate (DEA-BS), and a combination thercof. In embodiments, the composition
coraprises TEA. In embodiments, the composition comprises tBDEA. fn embodumenis, the
composition comprises MDEA. In embodiments, the composttion comprises MDEA. In
embodiments, the composition comprises DEA-PS. In embodiment, the TEA composition

comprises TEA, an ionic component, and optionally a surfactant.
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{6275} In erobodiments, the disclosure provides a kit comprising two or more components that,
when mixed, form a composition as described heremn. In embodiments, the disclosure provides a
kit comprising, in one or more containers, vials, or compartments: (a) tricthanolamine (TEA)
and (b} an ionic component, wherein the kit docs not comprise an additional pH buffering
component. In embodiments, the disclosure provides a kit comprising, in one or more
containers, vials, or compartments: {a) tricthanolamine (TEA): (b) an ionc component; and {c) a
surfactant, wherein the kit does not comprise an additional pH buffering component. fonie
components {¢.g., NaCl, KCl, and/or LaCl), surfactants (¢.g., TRITON X-100, KOLLIPHOR®
P-407, PLURONIC® P-123, PLURONIC® L-121, PLURONIC®31R), TETRONIC® 701,
BRIJ® L4, BRII® 38, TWEEN® 20, 2 4.7 9-tetramethvi-d-decvne-4,7-diol cthoxylate, and/or
alkyl ether-polyethylene glyeol {e.g., PEG(18) tridecyl ether}). and their concentrations are
described herein.

{8276} In embodiments, the kit further compnises an assay reagent, a calibration reagent, a
surface, an ECL label, or combination thereof. In embodiments, the kit comprises an assay
reagent. In embodiments, the assay reagent comprises a binding reagent, a detection reagent, or
both. Binding reagents and detection reagents are further described herein and mclade, e g,
antibody or antigen-binding fragment thereof, antigen, ligand, receptor, oligonucleotide, hapten,
epittope, mimotope, or aptamer. In erobodiments, the binding reagent is an antibody or andigen-~
binding fragment thereotf. In embodiments, the detection reagent is an antibody or antigen-
binding fragment thereof. In embodiments, both the binding reagent and the detection reagent
arc antibodics or antigen-binding fragments thereof.

{6277} In emobodiments, the kit comprises an assay module desceribed herein. In embodiments,
the assay module comprises the ECL coreactant composition or TEA composition described
herein in dry form. In embodiments, the kit comprises a surface. Surfaces suitable for
performing the ECL-based binding assays are described herein. In embodiments, the surface
comprises a multi-well plate. In embodiments, the surface comprises an assay cartridge. In
embodiments, the sarface comprises a particle. In embodiments, the surface comprises a surface
of a slide, a chip, a well, an assay cell or a flow cell, a tube, a bead, or a microparicle. In
embodiments where the surface compnses a particle, bead, or microparticle, the kit further
comprises an additional sarface, e.g., a plate, for collecting the particle, bead, or microparticle.
1n embodiments, the additional surface comprises a maguetically collectable particle, bead, or
wicropatticle. In embodiments, the additional surface further comprises a roagncetic plate. In
embodiments, the surface and/or additional surface comprises an electrode. In embodiments, the
electrode is a carbon clectrode, a platinum electrode, a gold electrode, or a silver electrode. In

embodiments, the electrode is a carbon ink electrode.
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{6278} In ciobodiments, the binding reagent is invnobilized on the surface. In embodiments, the
binding reagent and the surface are provided separately 1 the kit, and the kit further comprises a
reagent for inumobilizing the binding reagent to the surface. Methods of inuncbilizing binding
reagents to surfaces arc provided hercin and mchde, e.g., direct immobilization or indirect
mnmobilization via secondary binding partners on the binding reagent and the surface.

{6279} In embodiments, the kit comprises an ECL label. ECL labels arc further described herein
and include, ¢.g.. ruthenium-containing compounds. In embodiments, the ECL label comprises
an electrochemiluminescent organometallic complex. In embodiments, the organometallic
complex comprises ruthenium, csmium, indivm, rhenium, and/or a lanthanide metal. In
embodiments, the organcmetallic complex comprises a substituted or unsubstituted bipyridine or
a substituted or unsubstituted phenanthroling. Tn embodiments, the ECL label coraprises
ruthemum. In embodiments, the ECL label comprises ratheruum (II) tns-bipyridine. In
embodiments, the ECL label comprises a substituted bipyridine. In embodiments, the ECL label
comprises an organcmetallic complex comprising af least one substituted bipyridine ligand,
wherem the sabstituted bipyridine hgand comprises at least one sulfonate group. In
embodiments, the ECL label comprises an organometallic complex comprising at least two
substituted bipyridine ligands, wherein cach substituted bipyridine ligand comprises at least one
subfonate group. In emboduments, the substituted bipyridine ligand comprising at least one
sulfonate group is a compound of Formula [ In embodiments, the ECL label comprises a
compound of Formala Il In embodiments, the detection reagent comprises an ECL label In
embodiments, the detection reagent and the ECL label are provided separately in the kit. and the
kit further comprises a reagent for conjugating the detection reagent to the ECL label. Methods
of conjugation are known to one of skall in the art.

{6284} In embodiments, the kit comprises a calibration reagent. In embodiments, the calibration
reagent comprises a known quantity of an analvte of interest. In einbodiments, the calibration
reagent comprises a known gquantity of an ECL label. In embodiments, the kit comprises
multiple calibration reagents comprising a range of concentrations of the analyte or the ECL
fabel. In embodiments, the nwltiple calibration reagents comprise concentrations of the analvie
or the ECL label near the upper and lower limits of quantitation for an ECL-based binding assay
described herein. In embodiments, the multiple calibration reagents span the entire dvnamic
range of the binding assay. In embodiments, the calibration reagent is a positive control reagent.
in cmbodiments, the calibration roagent is a negative control reagent. In erabodiments, the
positive or negative control reagent is used to provide a basis of comparison for the sample to be

tested with the methods of the present disclosure.
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{6281} In crobodiments, one or more components of the kit 1s provided indry form, c.g.. asa
Ivophilized reagent. In embodiments, one or more components of the kit is provided in solution.
in embodiments, the binding reagent is lvophilized. In embodiments, the binding reagent is
provided in solution. In embodiments, the detection reageunt 15 lvophilized. In embodiments, the
detection reagent is provided in solution. In embodiments, the calibration reagent 1s Ivophilized.
In embodiments, the calibration reagent 13 provided in solution. In embodiments, the kit further
comprises a Hguid diluent. In embodiments, the liquid diluent reconstitutes a dry reagent. In
embodiments, the liqud dilucunt 1s water. In embodiments, one or more components of the kits 15
provided as a concentrated stock solution, e.g., at 2X, 4X, §X| 10X or 20X the working
concentration of the reagent.

{0282} In crobodiments, the kit comprises an assay instrunment, ¢.g., to detect ECL generated
from the compositions and methods descrnibed herein. In embodiments, the kit further comprises
an assay consumable, ¢.g., an assay module configured to contamn samples and/or reagents
during one or more steps of the method described herein, pipetie tips and other consomables for
transferring ligwd samples and reagents, covers and seals for assay modules and other
consumables used 1 an assay {e.g., tubes, cuveties, wells, multi-well plates, cartridges, lateral
flow devices, flow cells), racks for holding other assay consumables, labels {including buman
readable or machine readable formats such as barcodes, RFIDs, ete.) for identifving samples, or
other assay consumables and media (ncluding paper and electronic media) for providing
mformation about the method and/or mstructions for performing the method.

{6283} All references cited herein, including patents, patent applications, papers, textbooks and
the like, and the references cited therein, to the extent that they are not already, are hereby

mcorporated herein by reference in their entirety.

Numbered ltems
1284} Embodiments of the present disclosure inchide the following numbered items:
1. A composition comprising;
{2} tricthanolamune (TEA);
(b} an 1onic component; and
(¢} an electrochemituminescence (ECL)-labeled component,
wherein the composition has a pH of about 7.0 to about 8.0, and wherein the composition

is substantially free of an additional pH buffering component.

!‘~J

A composition consisting cssentially of!

(2} tricthanolanune (TEA): (b) an ionic component; and (¢} a surfactant, or
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{(a) tricthanolamine {TEA); {(b) an ionic component; (¢} a surfactant; and {d) an ECL-
labeled component,
whergin the composition has a pH of about 7.0 to about 8.0, and wherein the composition
is substantially free of an additional pH buffenng compounent.
A composition consisting of;
(a} tricthanclamine (TEA): (b) an ionic component; and (¢} a surfactant, or
{(a) tricthanolamine {TEA); (b) an ionic component; (¢} a surfactant; and {d) an ECL-
labeled component,

whergin the composition has a pH of about 7.0 to about 8.0,

A composition comprising:
{a) about 1000 mM to about 6500 mM of tricthanclamine {TEA); and
(b} about 500 mM to about 2000 mM of an lonic component;

It

wherein the composition has a pH of about 7.0 to about 8.0

A composttion consisting essentially of)
{2} about 1000 mM to about 6500 mM of tricthanolamine {TEA}; (b} about 500 mM
to about 2000 mM of an tonic component; and (¢} a surfactant, or
{a) about 1000 mM to about 6500 mM of tnethanolamine {TEA); (b} about 500 mM
to about 2000 mM of an ionic component; {c} a surfactant; and {d) an ECL-labeled
component,

wherein the composition has a pH of about 7.0 to about 8.0.

A composition consisting of.
{a) about 1000 oM to about 6500 mM of tricthanolamine (TEA); (b) about 500 mM to

about 2000 mM of an 1onic component; and (¢} a surfactant, or

{a) about 1000 mM to about 6500 mM of tnethanolamine (TEA); (b} about 500 mM {0
about 2000 mM of an ionic component; {¢} a surfactant; and (d) an ECL-labeled
component,
wherein the composition has a pH of about 7.0 to about 8.0
A composition comprising:

{(a} tricthanolamine (TEA);

(b} an ionmic component; and

(¢} an alkyl ether-polyethyviene glycol (PEG);

wherein the composition has a pH of about 7.0 to about 8.0

A composition consisting essenfially of;
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12.

14

16.

(a) tricthanolamine {TEA); {(b) an ionic component; and (¢} an alkyl ether-
polvethylene glveol (PEG), or

(2 tricthanolamine (TEA); (b} an tonic component; {¢} an alkyl ether-polyethylene
glycol (PEG); and (d) an ECL-labeled component,

wherein the composition has a pH of about 7.0 to about 8.0,

A composition consisting of;
{(a) tricthanolamine {TEA); (b) an jonic component; and (¢} an alkvyl ether-
polvethylene glyveol (PEG), or
(a) tricthanolamine {TEA}, (b) an ionic component; {¢} an alkyl ether-polyethylene
glycol (PEG); and {d) an ECL-labeled component,

wherein the composition has a pH of about 7.0 to about 8.0

A compostiion comprising:

(a} triethanclamine (TEA),

(b} an ionic component; and

{c) optionally, one or both of an ECL-labeled component and a surfactant;
wherein the composition has a pH of about 7.0 to about 8.0; and
optionally, wherein the composition is substantially free of an additional pH bufferimg
component.
The composition of item 10, wherein the composition comprises the ECL-labeled
component, the surfactant, or both.
The composition of item 10, wherein the composition 1s substantially free of an
additional pH buffering component.
The composition of any of items 10-12, wherein the composition comprises:

(a) about 1000 mM o about 6300 mM of the TEA, and

(b about 500 mM to about 2000 mM of the ionic component.
The composition of any of items 10-13, wherein the composition comprises the ECL-
iabeled component.
The composition of any of items 10-13, wherein the composition comprises the
surfactant.
The composition of any one of items 10-15, wherein the composition comprises the

ECL-labeled component and the surfactant.

PCT/US2022/082313
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17, The composition of any of tteras 10-16, wherein the surfactant coraprises a polyethviene

aiveol (PEG).

18, The composition of any of items 10~17, wherem the surfactant comprises an alkyl ether-
PEG.
19 The composttion of any of tiems 12-18, wherein the composition consists essenttally of

said components.

28,  The composition of item 19, wherein the composttion consists of said components.

21, A composition comprising:

{(a}) an electrochemiluminescence (ECL) co-reactant selected from Netert~
butyldiethanoclamine (BDEA), methvldicthanolamine (MDEA), 3-[Bis-(2-
hydroxy-ethyli-amino]-propane-1-sulfonic acid (BEA-PS), and combination
thereof}

(b} an ionic coraponent; and

{¢) a surfactant;

wherein the composition has a pH of about 7.0 to about 8.0.

22, A composttion consisting cssentially of!
{a) an electrochemiluminescence (ECL) co-reactant selected from N-tert-
butyldicthanolamine ((BDEA), methyidicthanolanine (MDEA), 3~ Bis~(2-hydroxy-
ethyvh-amino-propane-1-sulfonic acid (DEA-PS), and combination thereof: (b) an
iomic component; and (¢} a surfactant, or
{(a} an clectrochemiluminescence (ECL) co-reactant selocted from N-tert-
butyldicthanolanune EBDEA), mothyidiethanolamine (MDEA), 3-[Bis-(2-hydroxy-
cthyly-ammoj-propane-i-sulfonic acid (DEA-PS), and combination thereof] (b} an
ionic component; {¢} a surfactant, and {d) an ECL-labeled component,

wherein the composition has a pH of about 7.0 to about 8.0,

e
()

A composition consisting of!
{a} an c¢lectrochemiluminescence (ECL) co-reactant selected from N-ert-
butvidicthanolanune EBDEA), methvldiethanolamine (MDEA), 3-{Bis-(2-hydroxy-
ethyl}-aminoi-propane-i-sulfonic acid {DEA-PS}, and combination thereof, (b) an
ionic component; {¢} a sarfactant; and {(d) a pH buffering component, or
(2} an electrochemiluminescence {ECL) co-reactant selected from N-tert-

butvldicthanolamine ((BDEA), methyidicthanolamine (MDEA), 3-{Bis~-(2-hydroxy-
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24

26.

29.

30.

31

(5]
[

34.

53
(4

36.

ethylj-aminoi-propane-i-sulfonic acid (DEA-PS), and combination thereof, (b) an
jonic component; {¢} a surfactant; {d) a pH buffering component, and (¢} an ECL-
labeled component,

wherein the composition has a pH of about 7.0 to about 8.0

The composition of ttem 4, 7, or 21, further comprising an ECL-labeled component.

The composition of item 5, 8, or 22, wherein the composition consists essentially of
components {a), (b), and (c).

The composition of item 5, 8, or 22, wherein the composition consists essentially of
components (a}, (b}, (¢}, and {d).

The composition of item 6 or 9, wherein the composition consists of components {a), (b},
and {c}.

The composition of item 6 or 9, wheren the composition consists of components {a), (b},
{c), and {d}.

The composition of ttem 23, wherein the composition consists of components {a), (b},
{¢), and {d).

The composition of item 23, wherein the composition counsists of components {a), (b},

{c}, {d), and ().

The composition of any of iters 110 3, Tio 9, 10-12, or 24-28, wherein concentration of
the TEA is about 1000 mM to about 6500 mM.

The composition of any of items 1 1o 20, 24-28, or 31, wherein concentration of the TEA
is about 1100 mM to about 3500 mM.

The composition of ttem 32, wherein concentration of the TEA is about 1200 mM to
about 1600 mM.

The composition of any of rtems 21-26, 29, or 30, wherein concentration of the ECL co-
reactant 15 about 50 mM to about 250 mM.

The composition of item 34, wherein concentration of the ECL co-reactant is about 100
mM to about 200 mM.

The composition of any of items 1 to 35, wherein the ionic component comprises

chioride ion.
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42.

46.

47.

48.

49.

50.

(¥4
[

W
)

The composttion of ttem 36, wheren the ionic component comprises NaCl, KCI, LiCL or
combination thereof.

-
i
7

The composition of item 37, wherein the tome component comprises NaCl
The composition of item 37, wherein the ionic component comprises KCIL

The composttion of any of fteras 1 o 39, wherein concentration of the 1onic component
is about 500 mM to about 1500 mM.

The composition of item 40, wherein concentration of the jonic component is about 600
mM to about 1200 mM.

The composition of item 41, wherein concentration of the ionic component is about 700

mM to about {000 M.

The composition of item 42, wherein concentration of the tonic component is about 300
mM o about 900 mM.

The composition of item 1 or 4, further comprising a surfactant.

The coroposition of any of tters 2, 3, 5, 6, or 10-43, wherein the surfactant is a non-ionic
surfactant.

The composition of item 45, wherein the surfactant comprises a phenol ether.

The composition of item 45, wherein the surfactant is 2-[4-(2, 4 4-tnmethylpentan-2-
yhphenoxylethanol.

The composition of item 45, wheren the surfactant does not comprise a phenol ether.
The composition of item 48, wherein the surfactant is Poloxamer 407, block copolymer
of poly{ethviene oxide) (PEO) and poly{propviene oxide} (PPO) PEQ 3-PPOn-PEO s,
block copolymer of poly{ethylene glveol} (PEG) and polvipropylene glveol (PPG)
PEGs-PPGea-PEGs, PPU6-PEOs-PPO2s, cthylenediamine tetrakis{propoxylate-block-
ethoxylate} tetrol, polvethviene glycol dodecyt ether, polyethyviene glveol hexadecyl
ether, polysorbate 20, 2,4,7 9-tetramethyl-d-decyne-4,7-diol ethoxylate, an alkyl ether-
polyvethyiene glycol (PEG), or combination thereof.

The composition of item 49, whercin the surfactant is an alkyl ether-polyethylene glveol
{(PEG).

The composition of any of items 7 to 9 or 50, wherein the alkyl ether-PEG is PEG(10)
tridecyl cther, PEG(12) tndecyl cther, PEG(18) tnidecyl ether, or combination thereof.

The composition of item 51, wherein the alkyl ether PEG is PEG(18) tridecyl ether.
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53. The composition of any of tems 2, 3, 5, 6, or 10 to 32, wherem concentration of the

surfactant 1s about 0.1 mM to about 10 mM.

54, The composition of item 53, wherein concentration of the surfactant 1s about 0.5 aM to

about 8 mM.

55, The composition of item 54, wherein concentration of the surfactant is about 1 mM to
about 5 mM.

36 The composition of any of tems 7 to 9 or 50-52, wherein concentration of the alkyi
cther-PEG is about 0.1 mM to about 10 mM.

57.  The composition of item 56, wherein concentration of the alkyl ether-PEG is about 0.3
mM to about S mM.

58.  The composition of item 57, wherein concentration of the alkyvl ether-PEG is about |
mM to about 5 mM.

59, The composition of any of items 1 o 38, wherein the pH is about 7.4 to about 7.9,

60, The composition of ttem 59, whereimn the pH is about 7.5 to about 7 8.

61. The composition of any of ttems 1, 2,4, 3, 7, 8, 10 t0 19, 24 10 26, or 31 1o 60, wherein

the composition does not comprise any of phosphate, Tns, HEPES, glyeviglveine,
borate, acetate, and citrate.

~
i
7

62. The composition of any of ttems 1, 2,4, 5, 7, §, 10-19, 24-26, or 31-60, wheremn the

o

composition does not comprise an additional component having a pKa of about 7.0 to

about 8.0

o)
(9§

The composition of item 21, wherein the composition further comprises a pH buffering

component.

64.  The composition of item 22, wherein the composition further consists essentially of a pH
buffering component.

65, The composition of item 63 or 64, wherein the pH buffering component is phosphate,

Tns, HEPES, glveviglveine, borate, acetate, citrate, or combination thereof,

66.  The composition of item 65, wherein the pH buffering component is phosphate.
67.  The composition of item 65, wherein the pH buffering component is Tris.

68.  The composition of any of iterns 63-67, wherein concentration of the pH buffening

component is about 100 mM to about 300 mM.
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71

72.

79.

The composition of item 68, whercin concentration of the pH buffering component is

about 130 mM to about 250 mM.

The composition of any one of tems 1-3, §, 6, 8-20, 22, 24, 26, 28, 30, or 31-69, wherein
the ECL-labeled component comprises a detection reagent that comprises an ECL label;
or wherein the ECL-labeled component comprises a binding partner of a detection

reagent, wherein the binding partner comprises an ECL label.

The composition of item 70, wherem the ECL-labeled component is a detection reagent
that comprises an ECL label.

The composition of item 70, wherein the ECL-labeled component and the detection

reagent comprise complementary oligonucleotides.

The composition of any one of items 70-72, wherein the ECL label comprises an

electrochemiluminescent organometallic corplex.

The composition of item 73, wherein the electrochemilununescent organometallic

complex comprises mthenium, osmium, indivm, or thenmun.

The composition of item 74, wherein the electrochemiluminescent organometallic

complex comprises ruthentumn.,

The composition of item 75, wherein the electrochemiluminescent organometallic
complex comprises a substituted or unsubstituted bipyridine or a substituted or

unsubstituted phenanthroline.

The composition of item 76, wherein the electrochemiluminescent organometallic
complex comprises at least one substituted bipvridine ligand, wherein the substituted
bipvridine ligand comprises at least one sulfonate group.

The composition of item 77, wherein the electrochemilununescent organometallic
complex comprises at feast two substituted bipyridine higands, wherein cach substituted
bipyridine ligand comprises at least one sulfonate group.

The composition of ttem 77 or 78, wherein the substituted bipyridine ligand is a
compound of Formula I

058

.
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80.

&1.

32.

83.

84.

85.

36,

87.

The composttion of any one of items 70-79, wherein the ECL label is a compound of

Formula 1L

an.

The composition of any one of items | to 80, wherem the composition s in dry form

A method for generating electrochemiluminescence (ECL), comprising:
{(a} contacting an clectrode with
(1) a TEA composition comprising THEA; an ionic component; and optionally a
surfactant, or
the composition of any of ttems 1-81; and
(11} an ECL label; and
(b} applying a voltage to the electrode, thereby generating ECL.
The method of item 82, further comprising detecting the gencrated ECL.

The method of item 82 or 83, wherein the electrode is present on a surface.

The method of any of items 82-84, wherein the ECL label is present on an ECL-labeled
component.

The method of any of ttems 82-84, wherein the ECL label is present in a sample.

The method of item 85, wherein step {a) further comprises contacting the electrode with
a sample that comprises a binding partoer of the ECL-{abeled component, wherein the
ECL-1abeled component and the binding partner form a binding complex, and wherein
the method comprises detecting the binding complex by detecting the generated ECL.
The method of itom 85, wherein the ECL-labeled component is present in a binding
complex, and wherein the method comprises detecting the binding coraplex by detecting

the generated ECL.
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89,

9.

91

04

The method of ttem 88, wherein the ECL-labeled component in the binding complexisa
first copy of a detection reagent comprising the ECL label, and the binding complex
comprises a binding reagent tnmobilized on the sarcface and the first copy of the

detection reagent.
The method of item &8 or 89, further comprising forming the binding complex.

The method of tem 90, wherein the binding complex is formed prior to or during step (a)

of the method.

The method of any of tems 89-91, wherein the binding complex is formed by
meubating an assay mixture comprising the binding reagent, the first copy of the
detection reagent, and a second copy of the detection reagent that comprises an ECL
iabel, under conditions wherein

the binding complex is formed on the surface, and the second copy of the

detection reagent remains in solution.

The method of any of itoems 89-91, wherein the binding complex is formed by
meubating an assay mixture comprising the binding reagent, the first copy of the
detection reagent, a sccond copy of the detection reagent that comprises an ECL label,
and the TEA composition or the composition of any of items 1-81, under conditions
wherein

the binding complex is formed on the surface, and the second copy of the
detection reagent remains in solution.
The metbod of any of items §9-91, wherein the binding complex is formed by

combining a sample with the first copy of the detection reagent, a second copy of
the detection reagent that comprises an ECL label, and the TEA composition or the
compaosition of any of items 1-81, thereby forming an assay nuxture; and

contacting the assay mixture with the binding reagent, under conditions wherein
the binding complex is formed on the surface, and the second detection reagent remains
in solution.
The method of item 85-94, wherein each of the sample, the TEA composition or the
composition of any of items 1-81, and the ECL-labeled component is dry;

wherein each of the sample, the TEA composition or the composition of any of

iterns 1-81, and the ECL-labeled component is hguid: or
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wherein one or more of the sample, the TEA composition ot the composition of
any of items 1-81, and the ECL-labeled component is dry, and the remaining

component(s) is liguid.

96.  The method of item 93, wherein the TEA composttion or the composition of any of items

1-81 1s dry and present on the surface.

97.  The method of any of iterns 88-96, wherein the binding complex further comprises an

analyte, and wherein the method comprises detecting the analvie,

08,  The method of any of items 82-97, further comprising measuring the generated ECL,
thereby quantifving the amount of the ECL label, the ECL-labeled component, the

binding complex, or the analyte.

99. A method of detecting a binding complex, comprising:
(a) contacting a Hquid sample with a surface comprising
a TEA composition, wherein the TEA composition comprises TEA, an
ionic component, and optionally a surfactant; or
the composition of any one of items 1-81,
wherein the hiquid sample comprises an ECL-labeled component; or wherein the
liquid sample comprises a binding partner of an ECL-labeled component, and the
method further comprises contacting the surface with the ECLAlabeled
component,
thereby forming a binding complex on the surface that comprises the ECL-
labeled component;
(b} applying a voltage to the surface to generate ECL; and

(¢} detecting the generated ECL, thereby detecting the binding complex.

106. A method of detecting a binding complex, comprising:
(a) contacting a liguid sample with a surface comprising an ECL-labeled component

and
a TEA composition, wherein the TEA composition comprises TEA, an
ionic component, and optionally a surfactant; or
the composition of any one of items 1-81,

wherein the hiquid sample comprises a binding partner of an ECL-labeled

component,

thereby forming a binding complex on the surface that comprises the ECL-

labeled component;
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(b} applying a voltage to the surtace to generate ECL; and

(¢} detecting the generated ECL, thereby detecting the binding complex.

101, A method for detecting a binding complex, comprising:

{a} forming a binding complex on a surface, wherein the surface optionally
comprises an electrode, and wherein the binding complex compnses an ECL-
labeled component,

{b) contacting the binding complex with:
a TEA compostition comprising TEA, an ionie component, and optionally a
surfactant; or
the composition of any one of items 1-81;

{c} applying a voltage to the surface to generate ECL; and

(d) detecting the gencrated ECL, thereby detecting the binding complex.

102, A method for detecting an analyie of mterest in a sample, comprising:

{a} contacting the sample with: (1) a surface comprising a binding reagent, wherein
the binding reagent specifically binds to the analvie: and (it} a detection reagent
that specifically binds to the analyte, wherein the detection reagent comprises an
ECL label, thereby fornung a binding complex on the surface comprising the
binding reagent, the analvte, and the detection reagent;

(b} contacting the binding complex on the surface with:
a TEA composition comprising TEA, an ionic component, and optionally a
surfactant; or
the composttion of any of items 1-81;

{(c) applving a voltage to the surface to generate ECL; and

(d) detecting the generated ECL, thereby detecting the analvie.

103, The method of any one of items 99-102, wherein the method does not comprise a wash
step.

104.  The method of any one of items 99-102, wherein step {a} does not comprise a wash step.

105, The method of any one of ttems 99-101, wherein the ECL-labeled component comprises
a detection reagent that comprises an ECL label, or wherein the ECL-labeled component
comprises a binding partner of a detection reagent, wherein the binding partner

comprises an ECL label.
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106, The method of tern 105, wherein the ECL-labeled companent comprises a detection
reagent, and wherein the binding complex comprises a binding reagent and the detection

reagent.

107 The method of item 103, wherein the ECL-labeled component comprises a binding
partner of a detection reagent, and wherein the binding complex comprisces a binding

reagent, the detection reagent, and the binding partner.

108.  The method of ttem 107, wherein the detection reagent and the ECL-labeled component

comprise complementary oligonucleotides.

109, A method for detecting a binding complex, comprising:
(a} forming an assay mixture by combining a sample with:
i. a TEA composition comprising TEA| an ionic component, and optionally
a surfactant, or
the composition of any of items 1-81; and
1. adetection mixture comprising at least two copies of a detection reagent,
wherein cach copy of the detection reagent comprises an ECL label;
(b} contacting the assay muxture with a binding reagent immobilized ou a surface,
wherein the surface optionally comprises an electrode, under conditions wherein
i, a binding complex is formed on the surface, the binding complex
coraprising the binding reagent and a first copy of the detection reageunt;
and
. asecond copy of the detection reagent remains in sohution;
(c) applying a voltage to the surface to generate ECL; and

(d) detecting the generated ECL, thereby detecting the binding complex.

110, A method for detecting a binding complex, comprising:
(a} incubating an assay nuxture comprising:

i. abinding reagent immobilized on a surface, wherem the surface
optionally comprises an electrode; and

i, adetection mixture comprising at least two copies of a detection reagent,
wherein cach copy of the detection reagent comprises an ECL label;

under conditions wherein

i a binding complex is formed on the surface, the binding complex
comprsing the binding reagent and a first copy of the detection reagent;
and

1. asecond copy of the detection reagent remains in sohution;
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(b} contacting the binding complex with:
a TEA composttion comprising TEA, an 1onic component, and optionally a
surfactant; or
the compaosition of any of items 1-81;

{c} applying a voltage to the surface to generate ECL; and

{d) detecting the generated ECL, thereby detecting the binding complex.

111, The method of tem 109 or 110, wherein the second copy of the detection reagent is not

removed prior to any of steps (b} to {d).

112, The method of tem 109 or 110, wherem the second copy of the detection reagent is not

removed prior to step (d}.

113, A method for detecting a binding complex, comprising:
{(a) incubating an assay mixture comprising:
i abinding reagent immobilized on a surface, wherein the surface
optionally comprises an electrode;
i, a detection mixture comprising at least two copies of a detection reagent,
wherein each copy of the detection reagent comprises an ECL label; and
i1 a TEA composition comprising TEA, an iomc component, and optionally
a surfactant; or
the composition of any of ftenis 1-81;
under conditions wherein
i abimnding complex is formed on the surface, the binding complex
comprising the binding reagent and a first copy of the detection reagent;
and
it asecond copy of the detection reagent remains in solution;
(b} applying a voltage to the surface to generate ECL; and

(¢} detecting the generated ECL, thereby detecting the binding complex.
114, The method of item 113, wherein the second copy of the detection reagent 1s not
removed prior to any of steps (b) or{c}.
115, The method of item 113, wherein the second copy of the detection reagent is not
removed prior to step {c}.
116, The method of any of items 106-115, wherein the binding complex further comprises an
analyte, and the binding reagent and the first copy of the detection reagent each

specifically binds to the analyte.

127



WO 2023/129884 PCT/US2022/082313

118,

120.

126.

The method of any of iterms 109-116, wherein at least two copies of the binding reagent
are immobilized on the surface, and wheremn a first copy of the binding reagent forms a
complex with the first copy of the detection reagent, and a second copy of the binding

reagent binds to a competitor such that the second copy of the binding reagent does not

form a complex with the second copy of the detection reagent.

The method of any of iterns 109-116, wherein at least two copies of the binding reagent
are mmobilized on the surface, and wherein a first copy of the binding reagent forms a
complex with the first copy of the detection reagent, and the second copy of the detection
reagent binds o a competitor such that the second copy of the binding reagent does not

form a complex with the second copy of detection reagent.

The method of any of items 109-115, wherein the binding reagent binds to the first copy

of the detection reagent to form the binding complex.

The method of any of items 99-119, wherein the method 1s a multiplexed method capable

of simultancously detecting one or more binding complexes.

The method of any of items 99-119, wherein the method 15 a multiplexed method capable

of simultanecusly detecting one or more analytes.

The method of any one of items 99-121, wherein the TEA composition or the

compaosition of any of items 1-81 15 i drv form.
The method of any one of tteras 109-122, wherein the detection mixture is in dry form.

The method of any one of items 109-123, wherein the TEA composition or the

composition of any of items 1-81 and the detection mixture are in dry form.

The method of any of tems 102-124, wherein the binding reagent and the detection
reagent each comprises an antibody or antigen-binding fragment thereof, antigen, ligand,

receptor, oligonucleotide, hapten, epitope, mimotope, or aptamer.

A method for quantifying the amount of an ECL label in a sample, comprising:
(a3 contacting an clectrode with
(1) a TEA composttion comprising TEA, an ionic component, and optionally a
surfactant, or
the composition of any of items 1-81; and
(11) the sample comprising the ECL label;

(by applying a voltage to the electrode;

{c) gencrating ECL;
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127,

130.

131

132,

140.

{d) measuring the ECL; and

(¢} quantifving the amount of the ECL label from the measured ECL.

A method for producing a composition, comprising combining
{a} tricthanolamine (TEA);
(b} an ionic component;
{c} a surfactant; and
{d) an ECL-labeled component,

wherein the method does not comprise adding an additional pH buffering component.

The method of any of items 82-127, wherein the ECL label comprises an ECL-active

organometallic complex.

The method of itern 128, wherein the ECL-active organometallic complex comprises

ruthenjuni.

The method of item [28 or 129, wherein the ECL-active organometallic complex
comprises at least one substituted bipyvridine higand, wherein the substituted bipyridine

ligand comprises at least one suifonate group.
The method of ttern 130, wherein the ECL label is a compound of Formula 1L

The method of any of iterns 84-131, wherein the surface comprises a well of a mubti-well

plate.

The method of any of tems 8§4-131, wherein the surface comprises an assay cartnidge.
The method of any of ftems 84-131, wherein the surface comprises a particle.

The method of any of items 84-134, wherein the surface comprises an electrode.

The method of ttem 134, further comprising collecting the pasticle on an clectrode, and

applyving the voltage to the particle on the electrode.

The method of any of items 82-98, 135, or 136, wherein the electrode comprises a

carbon electrode, a platinum clectrode, a gold electrode, or a silver electrode.
The method of item 137, wherein the electrode s a carbon ink electrode.

An assay module comprising a TEA composition in dry form, wherein the TEA

composition comprises TEA, an jonic component, and optionally a surfactant.

The assay module of rtem 139, wherein the assay module is a multi-well plate oran

assay cartnidge.
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141, The assay module of itera 139 or 140, wherein the assay module further comprises a

binding reagent and/or a detection reagent in dry form.,

142, The assay module of item 141, wherein the assay module further comprises the detection

reagent.

143, The assay module of ttem 141 or 142, wherein the detection reagent comprises ag ECL

label,

144, The assay module of item 143, wherein the ECL label comprises an ECL-active

organometallic complex.

145, The assay module of item 144, wherein the ECL-active organometaliic complex

comprises ruthenium.

146, The assay module of item 144 or 145, wherein the ECL-active organometalhic complex
comprises at least one substituted bipvridine higand, wherein the substituted bipyridine

ligand comprises at least one sulfonate group.
147, The assay module of ttem 146, wherein the ECL label is a compound of Formula 1L

148. A kit comprising, in one of more containers, vials, or compartments:
(a) a TEA composition comprising TEA, an 1onic component, and optionallv a
surfactant; or
the composition of any of items 1-81; and
(b} optionally a surface comprising an electrode,
wherein the TEA composition does not comprise an additional pH buffering
component.
149, The kit of itemn 148, further comprising an assay instrament, an assay reagent, a
caltbration reagent, an ECL label, or combination thereof.
150, A kit comprising the composition of any of iteras 1 to 81 and:
an assay instrument, an assay reagent, a calibration reagent, a surface, an ECL
label, or combination thercof.
15t The kit of any of items 148-150, wherein one or more components of the kit is provided
in dry form.
152, The kit of tem 148, wherein the kit comprises a surface, and wherein the TEA

composition is provided in dry form.
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153, The kit of item 148, wherein the kit comprises a surface, and wherein the TEA
composition s provided on the surface,

154, The kit of any of tioms [49-153, wherein the assay reagent comprises a binding reagent,
a detection reagent, or both.

155.  The kit of item 154, wherein the binding reagent and the detection reagent each
comprises an antibody or antigen-binding fragment thereof, antigen, ligand, receptor,
oligonucleotide, hapten, epitope, numotope, or aptamer.

186, The kit of itemr 154 or 155, wherein the kit comprises a surface, and wherein the binding
reagent and/or the detection reagent is provided on the surface.

157, The kit of ttem 134 or 153, wherein the kit comprises a surface and a reagent for
wnmobtlizing the binding reagent to the surface.

158,  The kit of any of ttems 154-137, wherein the kit comprises a detection reagent that
comprises an ECL label.

159, The kit of any of ttems 154-157, wherein the kit compnses a detection reagent and a
reagent for conjugating the detection reagent to an ECL label.

160, The kit of any of stems 150-159, wherein the ECL label comprises an ECL-active
organometallic complex.

161, The kit of item 160, wherein the ECL-active organometallic complex comprises
ruthenium.

162, The kit of tem 160 or 161, wherein the ECL-active organometallic complex comprises
at least one substituted bipyndine ligand, wherein the substituted bipyridine hgand
comprises at least one sulfonate group.

163, The assay module of item 162, wheremn the ECL label is a compound of Formula IL

164.  The kit of any of items 148-163, wherein the kit comprises a surface and the surface
comprises a well of a multi-well plate.

165.  The kit of any of items 148-163, wherein the kit comprises a surface and the surface
comprises an assay cartridge.

166. ¢ kit of any of ttems [48~165, wherein the kit comprnises a surface and the surface

comprises a particle.

The composition, method or kit of any of the preceding ttems, wherem the presence of

the binding complex 1s detected using an ECL-labeled oligonucieotide probe compnsing
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170.

17t

175

176.

177

an ECL label and a quenching moiety, wherein said guenching moiety is in proximity to
said ECL label and quenches said ECL label at least when the ECL-labeled
ohigonucieotide probe is not hybridized to a complementary oligonucieitde, for example
wherein the ECL-labeled oligonucleotide probe comprises a stern-loop or haurpin
structure, wheremn said guenching motety s in proximity to said ECL label and quenches
said ECL label when the oligonucleotide probe is in a stem-loop or hairpin configuration,
but does not quench the ECL label when the stem-loop or hairpin structure is in an open

configuration.

The composition, method or kit of item 167, wherein the ECL-labeled oligomuscleotide
probe comprises an oligonucleotide sequence that is complementary to an

oligonucleotide sequence of a binding partner and/or binding complex.

The composition, method or kit of #tem 167, wherein the binding partner and/or binding

complex comprises an analyic,
The composition, method or kit of item 169, wherein the analyte comprises a peptide.

The composition, method or kit of ten 169, wheremn the analyie comprises an

oligonucleotide.

The composition, method or kit of itema 171, wherein the analvie s the oligonucleotide of

the binding partoer.

The composition, method or kit of any one of iteras 169-171, wherein the analyte is

labeled with the oligonucieotide.

The composition, method or kit of tem 173, wherein the analyte is labeled with the
chigonucleotide by binding the analyte with a detection reagent comprising the

oligonucleotide.

The composition, method or kit of any one of ttems 168-174, wherein the
oligonucieotide of the binding partner and/or binding complex comprises multiple copies
of the sequence complementary to the ohigonucleotide sequence of the ECL~-labeled

oligonucleotide probe.

The composition, method or kit of item 173, wherein the multiple copies of the sequence
complementary to the oligonaclectide sequence of the ECL-labeled oligonucleotide
probe are the product of an amplification reaction.

The composition, method or kit of em 173, wherein the analvte 1s labeled with the

oligonucleotide by binding the analyte with a detection reagent comprising an
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179,

180.

181.

182.

oligonucleotide primer, and wherein the oligonucicotide primer is extended by a
polvmerase 1o generate the ohgonucleotide that comprises multiple copies of the
sequence complementary to the oligonucleotide sequence of the ECL-fabeled

oligonucleotide probe.

The composition, method or kit of stems 176 or 177, wherein the amplification reaction

is a roiling circle amplification reaction.

The composition, method or kit of any one of tems 167-178, wherein the ECL-labeled
ohigonucieotide probe is the ECL-labeled component, the binding reagent and/or the
detection reagent.

The composition, method or kit of any one of ttems 167-179, wherein the ECL-labeled
oligonucleotide probe is selectively dequenched when hybridized to a complementary

oligonucleotide.

The composition, method or kit of item 180, wherein the selective dequenching
comprises hybridizing an ECEL-labeled oligonucieotide having a molecular beacon-like
design to a complementary oligonucleotide, such that the quenching moiety is no longer
in proximity to the ECL label, or cleaving the guenching moiety only from probes which
are hybndized to a complementary oligonucleotide thereby releasing the quenching
motety mto solution, and leaving the ECL-~labeled probe hybridized to the

complementary oligonucleotide.

The composition, method or kit of tem 181, wherein cleaving the quenching moiety is
performed by an enzyme, for example, a restriction endonuclease. ¢.g. a nicking

endonuclease, an RNaseH2, or a polymerase having 57 exonuclease activity.

Examples

Example 1, Assessment of Zwitterion and Hydroxyethyl Amine ECL Coreactants

{06288} The following hist of ECL coreactants were tested for their ECL generation and ability to

discriminate between surface-bound and fice (in solution) ECL labels in a solid-surface ECL

assay: tributylamine (TBA), (dibutyhlaminoethanol (BBAE), (diethyhaminoethanol (DEAE),

tricthanolamine {TEA), butyldicthanoclamine (BDEA), propyldicthanolamine (PDEA),

cthyldiethanolamine (EDEA), methvidicthanolanune (MDEA), tert-butvldiethanolamine
({BDEA), dibutylamine (BBA}, butylethanolamine (BEA}, dicthanclamine (BEA)}, dibotvlamine

propylsuffonate {DBA-PS), dibutyiamine butylsulfonate {DBA-BS), butylethanolamine
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propylsulfonate (BEA-PS), butylethanolamine butylsulfonate (BEA-BS), diethanolamine
propylsulfonate (DEA-PS), and dicthanolamine butvisulfonate (DEA-BS). Each ECL read
butfer composition was prepared with 130 mM of a specified ECL coreactant, 200 mM
phosphate, 50 mM NaCl, and erther TRITON™ X100 ("TX 100"} or PEG(18) trdecyl cther
("PEG18 TDE") and adjusted to pH 7.5,

{0286] 2 nM of IgG conjugated with biotin and an ECL label ("BTI") was used as the control for
bound label and contacted with an electrode surface coated with streptavidin, 500 ;M of free
ECL label ("FT") was used as the control for free tabel. Results are shown in FIGS . 1A and 1B,
FIG. 1A shows the ECL signal measured with BT FT, and backgroand signal ("D100") with
ECL read buffer only (no label). FIG. 1B shows the ratio of ECL signal from bound label to
ECL signal from free label ("BTVFT"), and the signai~to-background ratio ("S/B").

{6287} The raw values and ratios in FIGS. 1A and 1B present mformation regarding radical
lifetimes, excited state formation efficiency for both oxidizing and reducing pathways, and ECL
fabel-excited state reductive/oxidative quenching efficiency. The ECL signal sensitivity in
TRITON™ X-100 supports a short-lived amine radical cation or low clectron transfer efficiency
to the ECL fabel in -1 oxidation state {Label™).

{06288} From the results, it can be concluded that DBA-BS is sensitive to TRITON™ X100,
producing significantly more signal from free label than from bound label, which suggests a
long-hived reducing radical was being produced leading to efficient reduction of the free ECL
label. Moreover, the BTI/FT signal ratio of MDEA was higher than PIPES, an ECL corcactant
known to have a short radical cation lifetime, and MDEA has a reasonable signal-to-background
ratio but only in the presence of TRITON™ X100, suggesting that MDEA also has a short
radical cation lifetime. BDEA showed a strong signal from BTI and mtermediate amount of
signal from FT, suggesting a radical cation and reducing radical lifetimes in between those of
TBA and TEA. Notably, TEA displayed a very low FT signal and reasonably high BTI signal,
was insensitive to the presence or absence of TRITON™ X100, and had the highest BTVFT
ratio of ail the tested ECL coreactants.

Example 2. Bound/Free Label Signal Ratios vs, TEA Concentration

{6289} TEA has the ability to serve as both pH buffer and ECL coreactant due to its pKa of 7.7
Varving concentrations of TEA between 50 maM and 1600 oM were tested for thewr ECL
generation properties. Each ECL read buffer composition tested contained TEA at a specified
concentration and 850 mM NaCl, pH 7 8. The compositions were tested with BT and FT labels

i the same manner as for Example 1.
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{6290} Resulis are shown in FIGS. 2A-2C. FIG. 2A shows a plot of the ECL generated from
BTY and FT, and the BTYFT ratio with varying concentration of TEA. The dashed lines at the
top and bottom of the plot indicate the BT signal and BTUFT ratio, respectively, generated with
a PIPES ECL read buffer. Thus, TEA shows a peak BTUFT ratic at around 1200 oM
concentration, and at TEA concentrations greater than 1200 mM, BT signal was within 10 to
25% of PIPES ECL read buffer. The TEA radical cation and reducing radical lifetimes, and
changes in buffer viscosity may have contributed to the general BTYFT behavior and apparent
decling at 1600 mM TEA. FIG. 2B shows the measured ECL signals from BTL FT, and
background (D100} with varying concentrations of TEA, and FIG. 2C shows the BTYFT ratio,
S/B ratio, and percent ECL gencration compared with PIFES ECL read buffer.

Example 3. ECL Signal vs. Coreactant Concentration

{6291} The results of Example 2 suggested that increasing concentration of TEA produces
higher ECL signal, which were contrary to the predictions based on the known behaviors of
other ECL coreactants, such as PIPES. The ECL signal generated with a PYPES ECL read buffer
and TEA ECL read buffer were measured at varving concentrations of the coreactants. The
PIPES compositions contaimed 20 mM, 40 mM, or 8¢ mM PIPES, > 0.1% TRITON™ X100,
and 80 to 320 mM potassinm phosphate buffer pH 7.5, The TEA compositions contained 50
mM, 100 mM, or 200 mM TEA, 850 mM Na(l, and 1 mM PEGI8 TDE. The compositions
were tested with BTI as described for the previous Examples.

{6292} Results are shown in FIGS, 3A (ECL sigonal vs. PIPES concentration) and 3B (relative
ECL signal vs. PIPES concentration and TEA concentration plotted together}. FIG. 3A confirms
that for PIPES ECL read buffer increasing PIPES concentration decreased the ECL signal. FIG.
3B shows the uncxpected contrasting behavior of TEA, which showed a strong increase in ECL
signal with increasing TEA concentration despite having short radical lifetimes.

Example 4. Different Assay Formats

{0293} FIGS. 4A-4D dlustrate four different assay formats, tested with ECL read butfers
containing different ECL coreactants: TPA, BDEA | PIPES, and 1.2 M TEA. The assays were
assessed with a panel of analyvies. FIGS. 4E-4H ilhustrate multiplexed versions of the assays in
FIGS. 4A-4D.

{3294} FIG. 4A Hlustrates a "standard” 2-step washed assay, wherein a capture antibody ("cAb";
binding reagent) immobilized on a binding domain ("BD¥"} on a surface is contacted with a
mixture of analvies. one of which binds specifically to the capture antibody, and the surface is
then washed, resulting n the analvte captured on the surface. A mixture of detection antibodies

{"dAb"; detection reagent), each containing an ECL label and one of which binds specifically to
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the analyte, is then added to the surface, and the surface 1s then washed, resulting in a binding
complex comprnising the cAb, analvte, and dAb. ECL read buffer 1s then added to the swrface,
and the generated ECL is then read by an ECL reader instrument. FIG. 4E illustrates a
multiplexed version of the "standard” 2-step washed assay, wherein one or more surfaces
comprises a plurality of binding domains, each binding domaim comprising a capture antibody
that can bind to an analyte in the analyte mix. The surface(s) comprising the binding domains is
washed after adding the analvte mix, resulting in a plarality of analvtes captured on the binding
domains. A mixture of detection antibodies, cach contaming an ECL label and can bind to an
analvte in the analyte mux, is then added to the surface(s), and the surface is then washed,
resulting in a plurality of binding complexes, each binding complex comprising a cAb, analyvte,
and dAb. ECL read buffer is then added to the surface, and the generated ECL is read by an ECL
mstrument.

{6295} In the Examples herein using the standard 2-step assay format, 5O pL of an analyie mix
was added to plates, shaken for 2 hours at 705 rpm and room temperature. The plates were
washed once with wash buffer, and 25 ul of the detection antibody mix was added to the plates,
shaken for 1.5 hours at 705 rpm and room temperatare. The plates were washed once with wash
buffer, and 150 pl. of ECL read buffer was added to the plates. The plates were then read with
an ECL reader instrument,

{1296} FIG. 4B illustrates a "I-step” assay, wherein a capture antibody on a binding domain on
a surface is contacted with an analvte mix, and the surface is then washed as 1 FIG. 4A. The
detection antitbody mix 1s then added, followed by the ECL read buffer without washing in-
between adding the detection antibody mix and the ECL read buffer. The generated ECL is then
read by an ECL reader instrument. FIG. 4F fllustrates a multiplexed version of the "1-step”
assay, wherein one or more surfaces comprises a plurality of binding domains, each binding
domain comprising a capture antibody that can bind to an analyte in the analyte mix. The
surface(s) comprising the binding domains 1s washed after adding the analvie mix as in FIG. 4E.
The detection antibody mix s added to form a plorality of binding complexes, and ECL read
buffer is then added without washing in between adding the detection anttbody roix and the ECL
read buffer. The generated ECL is then read by an ECL reader mstrument.

{3297} In the Examples herein using the I-step assay format, 50 ul of an analyte mix was added
to plates, shaken for 2 hours at 705 rpm and room temperature. The plates were washed once
with wash buffer, and 235 uL of the detection antibody mix was added to the plates, shaken for
1.5 hours at 705 rpm and room temperature. 125 pb of ECL read buffer was added to the plates.

The plates were then read with an ECL reader instrument.
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{6298} FI1G. 4C dlustrates a " | ~step non-wash” assay, wherein a capture antibody on a binding
domain on a surface 1s contacted with: an analyte mix and detection antibody mix, followed by
the ECL read butfer without washing in between any of the steps. The gencrated ECL is then
read by an ECL reader mstrumaent. FIG. 4G illustrates a multipiexed version of the "{-step non-
wash™ assay, wherein one or more surfaces comprises a plurality of binding domamns, cach
binding domain comprising a caphure antibody that can bind to an analyte in the analyte mix.
The surface(s} comprising the binding domains s contacted with an analyte mix and detection
antibody nux to form a plurality of binding complexes, then ECL read buffer 1s added without
washing in between any of the steps. The gencrated ECL 15 then read by an ECL reader
mstruoment.

{6299} In the Examples herein using the -step non-wash assay format, 25 ull of an analyie mix
was added to plates, followed by 23 L. of the detection antibody mix, then shaken for 2 hours at
705 rpm and room temperature. 100 pL of ECL read butfer was added to the plates. The plates
were then read with an ECL reader instrument.

{6308} FIG. 4D Hustrates 3 "mock ECL label" assay, wherein a capture antibody on a surface 1s
contacted with an analvie mix, the surface is washed, a detection antibody mix is added, and the
surface is optionally washed again, resulting i a binding complex as in FIG. 4A. The ECL read
butter is then added to the surface along with a detection antibody that comprises an ECL label
and that does not bind to any component of the binding complex on the surface, which serves as
a proxy for "trec” ECL label in solution. The generated ECL is then read by an ECL reader
mstrwpent. FIG. 4H ilusteates a multiplexed version of the "mock ECL label” assay, wherein
one or more surfaces comprises a plurality of binding domains, each binding domain comprising
a capture antibody that can bind to an analyte in the analyte mix. The surface(s) comprising the
binding reagents is contacted with an analyte mix, the surface is washed, a detection antibody
nux is added, and the surface 1s optionally washed again, resulting in a plurality of binding
coraplexes as in FIG. 4K, The ECL read buffer is then added to the surface along with a
detection antibody that comprises an ECL label and that does not bind to any component of the
binding complex on the surface, which scrves as a proxy for "free” ECL labe! 10 solution. The
generated ECL is then read by an ECL reader mstrument.

{3301} In the Examples herein using the mock ECL label assay format, 50 pL of an analyte nux
was added to plates, shaken for 2 hours at 703 rpm and room temperature. The plates were
washed once with wash buffer, and 25 ul. of the detection antibody mix was added to the plates,
shaken for 1.5 howurs at 705 rpm and room temperature. The plates were washed once with wash
buffer, and 150 b of ECL read buffer containing exeess detection reagent was added to the

plates. The plates were then read with an ECL reader instrument.
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Example 5A. Assessment of ECL Read Buffers in Different Assay Formats

{3302} In Example SA, the standard 2-step, I-step, and mock ECL label multiplexed assay
formats (shown in FIGS. 4E, 4F, and 4H) were tested. Read buffer was diluted /6" the 1-step
assay. Results of the specific ECL signals and non-specific binding (NSB) for these assays are
shown i FIG. 3A, and the lowest limits of detection (LLODY) are shown in FIG. SB. The
specific ECL signal from TEA read buffer did not change significantly in a 1-step assay as
cormapared with the standard 2-step assay. THA had sigruficantly improved performance over
PIPES read buffer in the t-step assay, due to increased specific signal and decreased NSB. Some
elevation in background was cheerved across all ECL read buffers in the "mock ECL-label”
assay, due to the high concentration of free detection antibody-ECL label in solution. TEA read
buffer showed the best performance among the buffers m this assay format because of s
excellent discrimination of bound vs. free label. Specific ECL signal for bound label from TEA
read buffer was generally within 2x of the BDEA read buffer formulations, and thus the
improved surface seloctivity came with only minimal cost in overall signal generation.

{8303} In the standard 2-step assay, the LLOD of TEA read buffer was within 2- to 3-fold of the
LLOD of a commercially available tripropyviamine (TPA} read buffer. The ordering of average
LLOD for the 1-step assay across different read buffers was as follows: TPA > BDEA > PIPES
>TEA, with TEA providing the best (lowest) LLOD,

{8304} FIG. 5C shows a relative comparison of the signal in the presence of analyte (ECL) and
i the absence of analyte (NSB) presented in FIG. SA, with all ECL read buffers and assay
formats normmalized to the results obtained with a comumercial TPA formulation 1o the standard
2-step assay format. In general, PIPES read buffer showed lower ECL signal than TEA read
buffer across all assay formats, which is the inverse of the ECL generation efficiency data,
suggesting that PIPES performance is possibly negatively affected by the inunobilization of
antibodies on the electrode surface or by exposure of the electrode to the sample matrices or
diluents used during the assay. TEA and PIPES showed the lowest relative change in NSB
signal between the standard 2-step and 1-step assay formats.

{8308} FIG. 5D shows the comparison of signal to background (5/B) and signal to noise (S/N)
ratio across all ECL read buffers and assay formats. On average, TEA showed the smallest
change in 8/B between standard 2-step and 1-step assay formats. The average S/N ratios
changed the least for TEA read buffer between all three assay formats. Thus, TEA read buffer

demonstrated significant potential for use in non-wash assay formats.
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Example 5B. Assessment of ECL Read Buffers in Different Assay Formats

{3306} In Example 5B, the standard 2-step, 1-step, and 1-step non-wash meltiplexed assay
formats (shown in FIGS. 4E, 4F, and 4G) were tested. Read buffer was diluted 5/6" in the I-step
assay, and 2/3% in the |-step non-wash assay. Results of the specific ECL and NSB for these
assavs are shown in FIG. 6A, and the LLOD are shown m FIG. 6B. The specific ECL signal
from TEA read buffer did not change significantly in the I-step non-wash assay across most
analytes, despite the 2/3™ buffer dilution in the 1-step non-wash assay. There was also little to
no NSB change for TEA read buffer in the 1-step non-wash assay vs. 1-step assay, hkely due to
the 2/3 dilution of the TEA read buffer, which causes a ~30% decrease in ECL generation
efftciency. PIPES read buffer performed significantly worse than TEA read buffer in the 1-step
assay (as also observed in Example 4A) due to decreased specific ECL signal and increased
NSB signal. In general, TEA read buffer LLOD was within 5x of TPA read buffer and BDEA
read buffers in the standard 2-step assay format.

{6307} F1G. 6C shows a relative comaparison of ECL and NSB results from FIG. 6A, with all
ECL read buffers and assay formats nommalized to the results obtained with TPA formulation in
the standard 2-step assay format. On average, TEA read buffer showed little change i specific
ECL and NSB between the 1-step assay and 1-step non-wash assay {with the exceptions being
the analytes IL-1B, 1L-8, and TNF-g, which showed a sinular signal loss with the other ECL
read buffers, saggesting that the issue is not related to the ECL coreactant but possibly with the
1-step analvte capture and/or binding complex formation steps). The poor performance of PIPES
read buffer i the 1-step and 1-step non~wash assay formats is hikely due to dilution of
TRITON™ X-100 and possibly sensitivity of ECL generation in the presence of PIPES to
effects of the assay conditions and the condition of the electrode surface.

Example 6, Evaluation of TEA Read Buffer with Common Sample and Diluent Matrices
{8308} TEA read buffer ECL gencration and background were tested with different sample
matrices and metabolite and/or drug interferents. The TEA read buffer composition mnchided 1.2
M TEA and 850 mM Na(l at pH 7.8, Surfaces were contacted with 2 oM BTL The assays were
conducted as shown in FIG. 4C {1-step non~wash assay), with the sample matrices {(with or
without interferents) added just prior to adding the ECL read buffer. FIG. 7A shows the sample
matrices, and FIG. 7B shows the interforents tested.

{3369] FIG. 8A shows the results of ECL signal generated from TEA read buffer with bound
("Bound "} and free ECL label ("Free"}, with different sample matrices. "H20" indicates signal
from a control with water instead of sample matrix added to a well before TEA read buffer. The

coluron headers with "Free® indicates 6 oM of free ECL label in mock dituent. FIG. 88 shows
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the results of FIG. 8A nonmalized to ECL signal generated from ao assay i which sample
matrices were not added. The results indicate that all tested sample matrices {¢.g., human,
animal, and proteinaceous} minimally influenced ECL gencration efficiency of TEA read buffer
from bound ECL label when performed m L-step non-wash assays, with an average signal
change of less than 5%. The 6 nM of free ECL label in diluent was not detectable with the TEA
read buffer, and the shght background signal increase appeared to be matrix dependent.

{6316} The sample matrices were then spiked with titerforents (shown in FIG. 7B) at levels in
excess of those commonly reported in human blood samples (see Lorenz et al., Diabetes
Technology & Therapeatics 20(5):344-352 (2018}) and tested 1 the same manner as deseribed
above. FIG. 9A shows the results of ECL signal generated from TEA read buffer with bouad
and free ECL label with different interferends 1o different sample matrices. FIG. 9B shows the
results of FIG. 9A nommalized to ECL signal generated from an assay in which sample matnces
and interferents were not added. The results indicate that the interferents m spiked FBS or BS
showed muinimal influcnce on the ECL generation efficiency of TEA read buffer from bound or
free ECL label when performed in 1-step non-wash assays. The 6 nM free ECL label was barely
detectable across all assays.

{8311} The sample matrix influcnce was tested on ECL generation from free ECL labelata
bigher concentration of 240 nM. FI1G. 10A shows the results of ECL signal generated from TEA
read buffer with free ECL label ("D3+8TAG"} in different sample matrices. FIG. 10B shows the
resulis of FIG. 10A normalized to ECL signal gencrated from an assay in which sample matrices
were not added. The sarople matrices showed low influence on ECL gencration efficiency of
TEA read buffer from free ECL label when performed in 1-step non-wagsh assays, with an
average change of less than 35%. The ECL signals from DMEM culture media and control fice
ECL label were lower than the human/animal serum or plasmas, which generated ~15 extra
background counts. The higher signal for the proteinaceous human/animal serum or plasmas
compared to the control signal was possibly due electrostatic atiraction of ECL label to electrode
adsorped proteins. The lower ECL signal from DMEM could have been possibly due to phenol
red dve interference. The results further confirm that human, anmmal, diuent, and culture
matrices minimally mfluence TEA read buffer ECL gencration efficiency in 1-step non-wash
assays.

{3312} The higher concentration of free ECL label {240 nM) was tested with interferent-spiked
sarple matrices. FIG. 11 A shows results of ECL signal gencrated from TEA read buffer with
free ECL label with different interferents in different sample matrices. FIG. 11B shows the
results of FIG. 11 A nommalized to ECL signal generated from an assay in which sample matrices

and interferents were not added. The sigonal generation from free label using TEA read buffer
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remained low and consistent 1n the presence of the different interforents, when performed m i~
step non~wash assays. A small elevation in signal was observed 1 the mmterferent conditions
relative to the control condition ("H20" condition with no matrix and no interferent spike},
which was an effect of the ethanol which was added to the matrix as the solvent for the

mierferenis and not due to the interferents themselves.

Example 7. Combinaterial ECL Coreactant Measurements

{3313} Combinations of ECL coreactants described in Example T were tested with a total
concentration of 150 mM coreactant in 200 mM Tris, 50 mM K1, 850 mM Nall, .1%
TRITON™ X-100, pH 7 8. Assays were performed with bound ECL label (BTY) as described in
Exarople 1. Results are shown in FIG. 12, The top-right side of the chart in FIG. 12 shows the
ECL signal generated from BTL while the bottom-left side of the chart in FIG. 12 shows the
ECL signal ratio of the mixed ECL coreactants to the sum of signal generated by the individual
ECL coreactants. As shown in FIG. 12, combmations of TPA with other ECL coreactants
showed possible non-hincar effects.

Example 8. Seansitivity of ECL Coreactants to TRITONT X100 Presence

{3314} The ECL corcactants described 10 Example | were tested for sensitivity to the presence
of TRITONT™ X100, which s required by the commonlyv-used ECL coreactant tripropylamine
(TPA). Assays were performed with bound (BT1) and free (FT) ECL labels as described in
Exarople 1. Results are shown in FIGS. 13A and 13B. FIG. 13A shows the ECL signal from BT
and FT for cach ECL reactant in TRITON™ X-100 (TX100} and PEG(18} tridecyl ether
(PEGI8TDE), 3 non-clectroactive surfactant. FIG. 138 shows the ratic of ECL generated in
TRITON™ X-100 vs. PEG(18) tridecyl ether.

{8315} The compounds that were hughly sensitive fo TRITON™ X-100 were believed to have
short radical cation lifetimes, and lower ECL signals were possibly due to poor electron transfer
between the ECL label and coreactant, and/or rapid side reactions of ECL label/coreactant
mtermediates, Based on the results in FIGS. 13A and 13B, the ECL coreactants most sensitive to
TRITON™ X100 were: PIPES >> DEAFE ~= DBA-BS ~= BEA-BS.

Examples 9. Preparation of ECL-Iabeled oligonuclectide molecular-beacon-like prebes
{3316} Excemplary ECL-labeled oligonuecleotide molecular-beacon-like probes (MB) were
prepared as follows. A gencral MB was designed based on an example from the iterature
(Mhlonga & Malmberg, Methods, 25{4Y.463-712001). A target sequence complementary fo the
loop of the MB was designed and inserted in a randomly generated oligo to form a 60-mer. The

random 60-mer was selected from a pool of randomly generated sequences as the one with the
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lowest self-complementarity and therefore the least likely for form sccondary structures that
could possibly mterfere with binding of the MB. A target sequence longer than the sequence
complementary to the MB was used as this would be a better representation of a real biological
assay where the sequence of interest is likely a region of a larger oligo to which the MB
hyvbridize.

{6317} Two different Target sequences were designed, one 60-mer containing the sequence
comaplementary to the loop of the molecular beacon (T4 .1}, and one 60-mer containing the
sequence complementary to the loop and the top nucleotide of the stem (T4.2; FIG. 15). The
T4.2 sequence was expected to bind the MBs tighter and destabilize the stem. The target
oligonucleotides were biotin labeled to allow for immobilization on streptavidin coated plates.
{3318] The quenching efficiency of three different quenchers on S-TAG ECL signal was
evaluated. Four molecular beacons with 37 quenchers and 57 amines were ordered from IDT and
labeled with S-TAG-NHS (Table 1, FIG. 16). The 37 end was labeled with the following
quenchers: Black Hole Quencher 2 (MB4-1), Iowa Black (MB4-2), Dabeyl (MB4-3). Asa
control MB4-C was not labeled with a quencher. The S-TAG labeled beacons were successfully
punified from oligo production impuritics, hyvdrolvzed 5-TAG-NHS, and additional S-TAG
species using anion exchange chromatography.

Table 11 Sequence of the ECL-labeled Ohigonucleotide Probes and Target Sequences

. MDA 1] BAMMCE/CCAAGLOAGCLLUCCATATTOTAGCTTGLABHG 2/ | SEQ D NGO, 1
% MB47 | SAGMCS/CCAAGLGAGCCCCCCATATTGTAGCTIGGIABROSY | SEQ 1D NG 2
: MB4 3 | SATMCG/CCAAGCGAGCCCCCCATATTGTAGCTIGG/ 3Dab/ SEQ ID NO: 3
= MB4 (| AATMCS/CCAAGLGAGUCCCCCATATTGTAGCTIGG SEQ ID NO: 4

T FABiosg/AAAGATGATAAGCTCCGGCAAGCAATATTG PAL AMTA | SEQ ID NG 5

5, % G YCCGATATAAACAGA

& % T42 [SRiosg/ AAAGATGATAAGETCCGGCAAGCAATATICTATAATA T SEGQIDNG 6
2 3 CGATATAAACAGA

{6315} FIG. 13 is an illustration of the experiments carmied on in Examples 10-12. The target
oligonucieotide {Target 4.2} is immobilized to the surface of an electrode {grey ovaly by a
bictin-streptavin interaction. In some of the experiments the surface of the electrode is
uncoated, and the target oligonucleotide remains in sohution. The ECL-labeled molecudar
beacon probes are permitited to hybridize to the target, separating the quencher (f present} from
the ECL-label, dequenching the ECL label, permitting the detection of the ECL signal upon

application of a voltage 11 the presence of an ECL co-reactant (not shown).
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Example 10, Performance of ECL-labeled oligonucleotide meolecular-beacon-like probes
{3320} Initial experiments suggested that the MBs of Example 9 are more stable than
anticipated, have higher Tm, and the best performance was observed for the T4.2 target
sequence which was designed to shightly destabilize the stema. A teraperature boost during the
mmmobilization of the MB also inecreased the assay signal by melting the MB before allowing 1t
to hybridize to the immobilized target sequence {data not shown}.

{6321} The performance of the MBs were tested in the presence of target oligonucleotide in
solution on un-coated small-spot plates, and in the presence of target oligonucleotide
mmobilized on small-spot streptavidin plates (FIGS 17A-D). In addition, two different ECL co-
reactants were tested. First 50 oL of (-3000 nM T4 2 biotinviated target oligonucicotide was
meubated in the plates (either un~coated or streptavidin coated) at room temperature for 60 min
at 705 RPM to immobilize the target oligonucleotide on the streptavidin coated plates. Second
25 ul of 300 nM MBs were added to the plate and incubated at 705 RPM for 30 min at 55°C
followed by 30 min at room temperature. Finally, 75 ul. of 2x read buffer contaming ECL co-
reactant TPA (TPA Read Buffer) or 75 ul, of 1. 2M TEA (TEA Read Buffer) with 850 mM
NaCL was added to the wells and the plates were read. The final concentration of T4.2 was 0-
1000 oM, the final concentration of MB was 50 nM, and the final concentration of TEA was 600
mhi,

{8322} The ECL signal from the quenched MBs are lower than that of the control (MB4-C)
suggesting efficient quenching (in FIGS. 17A, 178, 17C, and 17D, MB4-C is the top line at the
lowest concentration of target chgonucleotide). BHQ2 and Yowa Black appears to be the most
efficient quenchers of the S-TAG ECL Iabel tested. The deguenching on the MBs, in solution or
when immobilized, can be observed as the ECL signal recovers to the same fevel as the controd
at the highest concentration of target oligonucleotide (FIGS. 17A-D).

6323} Immobilization of the MB to the surface by hybridization to the immobilized target
oligonucleotide dramatically increase assay performance and dynamic range (FIGS. 178 and
1713). The dynamie range can be further inereased by an order of magmitude m read bufter
containing TEA (Figure 17D) compared to read buffer containing TPA (Figure 17B). Without
being bound by any theory, it is believed that this 1s a result of decreasing the background form
species in solution when using a read buffer with decreased radial lifetime.

Example 11. Performance of ECL-labeled oligonuclestide molecular-beacon-hike probes
with TEA co-reactant in a wash-free assay

{3324} The sensitivity of a wash-froe assay over a broad concentration range of target

oligonucleotide was tested on small-spot streptavidin plates using the MB probes described in
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Exarople 9 (FIGS. 1RA-B). Samples were run 1o triplicates with 18x non-specific binding signal
(NSB) for more accurate measurements. First, 40 ull of 0-300 nM T4.2 biotinylated target
oligonucleotide was incubated in the streptavidin coated plates at room temperature for 60 min
at 705 RPM to tmmobilize the target oligonucleotide. Second, 16 uk. of 750 nM MBs were
added to the plate and incubated at 705 RPM for 30 man at 55°C followed by 30 mn at room
temperature. Finally, 100 ul 1.2M TEA with 850 mM NaCL was added to the wells and the
plates were read. The final concentration of T4.2 was 0-100 nM, the final concentration of MB
was 30 oM, and the final concentration of TEA was 800 mM. The lower-limut of detection
(LLOD) for MB4-2 did not compute due to low CV. The sensitivity of the assay without
amplification is around I pM. The quenching of the MBs, and decrease s background ECL
signal, can be observed compared to the control MB (MB4-C, top line at lowest concentration of

target oligonucleotide 1o FIG. 184).

Example 12. Performance of ECL-labeled oligonuclectide molecular-beacon-like probes
with TEA co-reactant in a two-step wash free assay

{3325} The performance of a 2-step wash free MB assay was tested on a small-spot streptavidin
plate. First 40 ul. of 0-300 nM T4.2 biotinylated target oligonucleotide was incubated in the the
streptavidin coated plates at room temperature for 60 nun at 705 RPM to inunobilize the target
oligonucleotide. Second a mix of 10 b of 750 oM MB and 100 ul 1 2M TEA with 850 mM
NaCL was added to the wells and incubated at 55°C, 705 RPM for 15 min followed by 15 min at
room temperature before the plate was read. The final concentration of T4 2 target
oligonucleotide was 0-100 M, the final concentration of MB was 50 oM, and the final
concentration of TEA was 800 mM. The results are depicted in FIGS. 19A-B. The background
signal increased slightly in the 2-step assay as compared to the assay where the MB was added
and mcubated prior to addition of the TEA read buffer (Example 11}, This could be a result of
prolonged mncubation of the MBs in the TEA read buffer. In this assay the LLOD for MB4-3 did

not compuie due to low CV.

{3326] The present disclosure 1s not to be hinuted 1n scope by the specific embodiments
described herein. Vartous modifications of the disclosure in addition to those described hergin
will become apparent to those skilled 1o the art from the foregoing description and
accompanying figures. Such modifications are mtended to fall within the scope of the claims.
Vartous publications are cited herein, the disclosures of which are incorporated by reference in

their entireties.
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16327} The described embodunents and examples of the present disclosure are tdended to be
iHustrative rather than restrictive, and are not intended to represent every embodiment or
example of the present disclosure. While the fundamental novel features of the disclosure as
applied to various specific embodiments thereof have been shown, described and poiunted out, it
will also be understood that various omissions. substitutions and changes in the form and detasls
of the devices illustrated and in their operation, may be made by those skilled i the art without
departing from the spisit of the disclosure. For example, if is expressly intended that all
combinations of those clements and/or method steps which perform substantially the same
function in substantially the same way {o achieve the same results are within the scope of the
disclosure. Moreover, it should be recognized that structures and/or elements and/or method
steps shown and/or described in connection with any disclosed form or embodiment of the
disclosure may be incorporated in any other disclosed or described or suggested form or
embodiment as a general matter of design choice. Further, various modifications and variations
can be made without departing from the spirit or scope of the disclosure as set forth in the

following claims both literally and in equivalents recognized in law,
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WHAT IS CLAIMED IS

An electrochemiluminescence (ECL) detection method comprising:

aj

b)

d)

£)

providing a substrate comprising an ¢lectrode and haviog a binding reagent
mmmobilized on a surface of the substrate;
contacting the substrate with a composition, the composition comprising:

1) a binding partner and/or binding complex comprising an
oligonucleotide, wherem the binding reagent binds the binding
partoner and/or binding complex;

1) a plurality of ECL-labeled oligonucleotide probes comprising an
oligonucleotide  sequence that is  complementary to  an
oligonucleotide sequence of the oligonucieotide of the binding
partner and/or binding complex; and

i1} an ECL co-reactant that is not TPA;

allowing a portion of the plurality of ECL-labeled oligonucieotide probes to
hybridize to the oligonucleotide of the binding partner and/or binding complex,
wherein the binding partner and/or binding complex s bound by the binding
reagent, and wherein another portion of the plurality of ECL-labeled
oligomucleotide probes is not hybridized to the oligonucleotide of the binding
partner and/or binding complex bound by the binding reagent;

selectively dequenching the portion of the plarality of ECL-labeled probes
hybridized to the oligonucleotide of the binding partner and/or binding
complex;

applying a voltage to the electrode to generate ECL; and

measuring the ECL wheremn the portion of the plurality of ECL-labeled
oligomucleotide probes that is not hybridized to the oligonuclectide of the
binding partner and/or binding complex is not removed from the composition

prior o applying the voltage and measuring the ECL.

The method of claim 1, wherein b) contacting the substrate with the composition

b’} contacting the substrate with a composition comprising the binding partner

and/or binding complex;

b7} contacting the substrate with a composition comprising the plurality of ECL-

iabeled oligonucleotide probes; and

b

"} contacting the substrate with a composition comprising the ECL co-reactant.
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3 The method of claim 2, wherein each of steps "), b™7) and b’} are camried out
sequentially.
4. The method of claim 2, wherein at least two of steps b'), b7°) and b)Y are carried

out simultancously.
5. The method of claim 1, wherein the method comprises:

b’} contacting the substrate with a first composition comprising the binding partner
and/or binding complex, and allowing the binding partner and/or binding complex to
immobilize on the surface by binding to the bindmg reagent; and

b7’} contacting the substrate comprising the immobilized binding partner and/or
binding complex with a second composition comprising the plarality of ECL-labeled
oligonucieotide probes and the ECL co-reactant;

or

b’} contacting the subsirate with a first composition comprising the binding partner
and/or binding complex and the plurality of ECL-{abeled oligonucleotide probes, wherein
a portion of the plurality of ECL-labeled oligonucieotide probes are hybridized to the
oligonucleotide of the binding pariner and/or binding cormplex, and allowing the binding
partner and/or binding complex to immobilize on the surface by binding to the binding
rcagent; and

b7} contacting the substrate comprising the immobilized binding partoer and/or
binding complex with a second composition comprising the ECL co-reactant;

or

b’} contacting the substrate with a first composition comprising the binding partoer
and/or binding complex and allowing the binding partner and/or binding complex to
immobihize on the surface by binding to the binding reagent; and

b7} contacting the substrate comprising the tmmobilized binding partner and/or
binding complex with a sccond composition comprising the plurality of ECL-labeled
oligonucleotide probes and allowing a portion of the plurality of ECL-labeled
oligonucleotide probes to hybridize to the oligonucieotide of the immobilized binding
partner and/or binding complex; and

b7’} contacting the substrate with a third composition comprising the ECL co-
reactant.

6. The method of any one of claims 1-5, further comprising washing the substrate
following the contacting the substrate with the binding partner and/or binding complex to remove

binding partner and/or binding complex not bound by the binding reagent, wherein the washing
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is prior to contacting the substrate with the composition comprising the plurality of ECL-labeled
oligonucleotide probes.
7. An electrochemiluminescence (ECL) detection method comprising:

a} providing a substrate comprising an electrode and having a binding partner
and/or binding complex comprising an oligonucleotide immobilized on a
surface of the substrate;

b} contacting the substrate with a composition, the composition comprising:

1 a plurality of ECl-labeled oligonucleotide probes comprising an
oligonucleotide sequence that 15 complementary to  an
cligonucleotide sequence of the oligonucieotide of the binding
partner and/or binding complex; and

i) an ECL co-rcactant that is not TPA;

¢} allowing a portion of the plurality of ECL-labeled oligonucleotide probes to
hybridize to the oligonucieotide of the mmmobilized binding partoer and/or
binding complex, and wherein another portion of the plurality of ECL-labeled
oligonucleotide probes is not hybridized to the ohgonucleotide of the
immobilized binding partner and/or binding complex;

d) sclectively dequenching the portion of the plurality of ECL-labeled probes
hybridized to the oligonucleotide of the binding partner and/or binding
complex;

¢} applying a voltage to the electrode to generate ECL; and

f) measuring the ECL wherein the portion of the plurality of ECL-labeled
oligonucleotide probes that is not hybndized to the oligonuclectide of the
binding partner and/or binding complex s not removed from the composition
prior o applying the voltage and measuring the ECL.

8. The method of clain 7, wherein by contacting the substrate with the composition
COMPTISES:
b’} contacting the substrate with a compoesition comprising the plurality of ECL-

labeled oligonucleonde probes; and
b7} contacting the substrate with a composition comprsing the ECL co-reactant.

9. The method of claim 8, wherein each of steps b7} and b77) are carried out

sequentially.
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0. The method of clamm 8§, wherein cach of steps b’) and b”’) are camried out
simultancously, optionally wherein the plurality of ECL-labeled oligonucleotide probes and the
ECL co-reactant are in a single composition.

t1.  The mecthod of any one of claims 1-10, wheremn the binding partner and/or binding
complex comprises an analvte.

12, The method of claim 11, wherein the analvie comprises a peptide.

13, The method of claim 11, wherein the analvte comprises an oligonucleotide.
14, The method of clatm 13, wherein the analyie is the oligonucleotide of the binding

pariner and/or binding complex.
5

15, The method of any one of claims 11-13, wherein the analyte is labeled with the
oligonucicotide.
16, The method of claim |5, wherem the analvie is labeled with the oligonucleotide by

binding the analvite with a detection reagent compnsing the oligonuclestide.

17, The method of any onc of claims 1 to 16, wherein the oligonucieotide of the
binding partner and/or binding complex comprises multiple copies of the sequence
complementary to the oligonucleotide sequence of the plurality of the ECL-labeled
oligonucleotide probes.

18.  The method of claim 17, further comprising, prior to contacting the substrate with
the plurality of the ECL-labeled oligonucleotide probes, performing an amplification reaction to
generate the muldtiple copies of the sequence complementary to the oligonucleotide sequence of
the plurality of the ECL-labeled oligonucieotide probes.

i9, The method of clavn 16, wherein the analyte is labeled with the oligonucleotide by
binding the analvte with a detection reagent comprising an oligonucleotide primer, and wherein
the oligonucleotide primer is extended by a polymerase to generate the oligonucieotide that
comprises the multiple copies of the sequence complementary to the oligonucleotide sequence of
the ECL-labeled oligonucleotide probes.

26, The method of claim 18 or 19, wherein the amplification reaction or primer
extension is a rolling circle amplification reaction.

AR The method of any one of claims §-20,

wherein the ECL-labeled oligonucleotide probes include a stem-loop or hairpin
stractare, an ECL label, and a quenching moiety, wherein the guenching moiety is in

proximity to the ECL label and quenches the ECL label when the oligonucleotide probe s

m a stem-loop or hairpin configuration, but does not quench the ECL label when the stem-

foop or hairpin structure 1s 1 an open configuration, and
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wherein the selectively dequenching comprises hybridizing the portion of the
plurality of ECL-labeled oligonucleotide probes to the to the ohigonucleotide of the binding
partoer and/or binding complox in the open configuration.
22, The method of any one of claims 1-20,

wherein the ECL-labeled oligonuclestide probes comprise an ECL label and a
guenching motety, wherein the gaenching moiety is in proximily to the ECL label and
guenches the ECL label when the oligonucleotide probe is in a linear confirmation,

wheretn the selectively dequenching comprises selectively cleaving the quenching
motety from only the portion of the plurality of ECL-labeled probes hyvbridized to the
oligonuciecotide of the binding partner and/or bindimg complex such that the quenching
moiety is released mto solution and is no longer in proximity to the ECL label of the
hvbrdized ECL-labeled probe which remains hybridized to the oligonucleotide of the

binding partner and/or binding complex after cleavage of the quenching moiety.

23, 'The method of clamm 22, wherein the cleaving is performed by an enzyme.
24, The method of claim 23, wherein the enzyme ts selected from the group consisting

of a micking restriction endonuclease, an RNaseH?2, and a polymerase having 57 exonuclease
activity.

25, The method of claim 23 or 24, wherein the enzyme cleaves only the ECL-labelad
oligonucleotide probe leaving the oligonucleotide of the binding pariner and/or binding complex
mtact.

26.  The method of claim 25, wherein the enzyme is a nicking restriction endonuclease
that recognizes a sequence in the hybridized ECL-labeled probe, or an RNascH2 which recognizes
an RNA base in the hyvbndized ECL-labeled probe.

27, The method of claim 23, wherein the enzyme is a polvmerase having 5
exonuclease activity, and wherein the method further comprises:

hybridizing a primer to the oligonuclootide of the binding partner and/or binding
complex at a position 37 of the hybrnidized ECL-labeled probe,

allowing the polymerase having 3 exonuclease activity to extend the primer to the
hybridized ECL-labeled probe, wherein the 5' exonuclease activity cleaves the guenching
moicty of the hybridized ECL-labeled probe, and

wherein the ECL-labeled probe comprises a portion that is resistant to the 3
exonuciease activity.

28, The method of any one of clamms 1-27, wherein the ECL co-reactant is selected
from the group consisting of 3-(di-n-propvlanuno)-propanesulfonic acid; 4-(di-n-propylamino)-

butanesalfonic acid; 4-fbis-(2-hvdroxyethane}-aminol-butanesulfonic acid; piperidine-N-(3-
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propanesulfonic acud), azepanc-N-(3-propanesulfonic acid); piperidine-N-(G-propionic acud)
(PPA}; 3-morpholino-2-hyvdroxypropanesulfonic acid (MOPSO); 3-morpholinepropanesulfonic
acid (MOPS), N-(2-hvdroxyethyDpiperazine-N ' -3-propanesulfonic acid (EPPS), N-(2-
hvdroxyethylypiperazine-N ' -3-gthanesulfonic acid (BES). piperazine-NN ' -bis(2-
cthanesulfonic  acid) (PIPES), tnethanolamune (TEA), N-Z-hydroxvpiperazine-N-2-
ethanesulfonic acid (HEPES); piperazine-NN' -bis-4-butanceulfonic acid; homopiperiding-N-3-
propanesulfonic  acid; piperazine-NN ' -bis-3-propanesulfonic  acid; piperidine-N-3-
propancsulfonic acid; piperazing-N-2-hvdroxyethane-N' -3-methyipropanoate; piperazine-N,N
" -big-3-methyipropanoate; 1.6-diaminchexane-N NN’ N’ -tetraacetic acid; N, N-bis propyl-
N-d-aminobutanesolfonic acid; N-tris(hydroxymethylimethyl-Z-amincethane  sulfonic  acid
(TES); 1,3-bisftristhydroxymethyhmethylaminofpropane (bis-Tris propance); 3-dimethylanino-1-
propanol; 3-dimethylamino-2-propanol; NN N' N’ <etrapropylpropane-1,3-diamine (TPA
dimer); piperazine-NN' ~bis(2-hvdroxypropane)suifonic acid (POPSQ) and 2-hydroxy-3-[4-(2-
hvdroxyethylipiperazin-1-yljpropane-I-sulforuc  acid  (HEPPSO), N-butyldiethanolamine
(BDEA) 2-dibutylaminoethanol {(DBAE), tert-butyldiethanolamine {(tBDEA),
methvldiethanolamine  (MDEA}, 3-[Bis-(Z-hydroxy-ethvl}-ammo]-propane-1-sulfonic  acd
{DEA-PS}, and combinations thereof,

29, The method of any one of claims §-27, wherein the ECL co-reactant is TEA, or is
selected from the group counsisting of TEA, BDEA, MDEA, DEA-PS, and combinations thereof.

30, The method of any one of clatms 1-29, wherein the quenching moiety s selected
from the group consisting of ATTO S40Q, ATTO 5750, ATTO 380(, ATTO 612G, Iowa Black
FQ. lowa Back RQ, QSY 21, IRDye QC-1, BHOO, BHQ1, BHQ-2, BHG-3, Dabeyl, QS8Y 7, QSY
9, QSY 21, QSY 35, QX1 490, QXL 520, QXL 570, QXL 670, ferrocene, ron bipyrdine, and
combinations thereof.

31, The method of any one of claims 1-30, wherein the ECL label s an organometallic
coraplex corapursing ruthenium, osmiumn, widium, rhentum, and/or lanthanide metal.

32, The method of any one of claims 1-31, wherein the ECL label comprises
tris{bipyridine)ruthenium or a modified iris(bipyndime jruthentum.

33, 'The method of claim 32, wherein the ECL label comprises the chemical structure

shown niFormula
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34.  The mothod of any one of claims 1-33, wherein the co-reactant is in a composition

of any on¢ of numbered oms 1-69.



