CLAIMS

1. A method for determining a presence of a solubisfatded alpha synucleimug)
protein in a sample comprising a biological fluwidmprising:
contacting the sample with a monomeric, folde®l protein corresponding to the
soluble, misfoldedS protein to form an incubation mixture, the indidramixture comprising
the monomeric, foldedS protein in a concentration range of 100 nM tq&0
providing a buffer in the incubation mixture, theffier comprising one of: Tris-HCL,
MES, PIPES, MOPS, BES, TES, and HEPES;
conducting an incubation cycle two or more timdsative to form an amplified portion
of misfoldedaS protein, each incubation cycle comprising:
incubating the incubation mixture effective to caumisfolding and/or
aggregation of at least a portion of the monoméoidedaS protein in the presence of
the soluble, misfoldedS protein;
physically disrupting the incubation mixture efigetto break up at least a
portion of any protein aggregate present; and
determining the presence of the soluble, misfold®ggbrotein in the sample by
detecting at least a portion of the soluble, maddS protein,
the soluble, misfoldedS protein comprising one or more of: a solublesfaldedaS
monomer and a soluble, misfoldes aggregate; and
the amplified portion of misfoldedS protein comprising one or more of: an amplified
portion of the soluble, misfoldetS monomer, an amplified portion of the soluble,foided

aS aggregate, and an insoluble, misfold&daggregate.

2. The method of claim 1:

56



further comprising contacting an indicator of tleduble, misfoldecS protein to the
incubation mixture, the indicator of the solubldésfoldedaS protein being characterized by
an indicating state in the presence of the solublefoldedaS protein and a non-indicating
state in the absence of the soluble, misfolg®grotein; and

wherein the determining the presence of the solmhigfoldedaS protein in the sample

comprises detecting the indicating state of thécatdr of the soluble, misfoldeds protein.

3. The method of claim 2, the indicator of the solyibhésfoldedaS protein comprising
one or more of: Thioflavin T, Congo Red, m-I-S¢itie, Chrysamine G, luminescent
conjugated polythiophenes, or a fluorescent protein
4, The method of claim 1, the determining the preserficbe soluble, misfoldedS
protein in the sample comprising one or more of:

determining an amount of the soluble, misfold&dprotein in the sample;

detecting the amount of the soluble, misfold&dprotein in the sample at a sensitivity
of at least 80%;

detecting the amount of the soluble, misfold&dprotein in the sample at less than
100 nmol;

detecting the amount of the soluble, misfold€dprotein in the sample in a molar
ratio to monomeric, foldedS protein comprised by the sample, the molar taiag less
than 1:100;

detecting the soluble, misfolde® protein in the sample with a specificity of ade
80%; and

determining an amount of the soluble, misfold&dprotein in the sample compared

to a control sample.
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5. The method of claim 1, the incubating comprisinguimating the incubation mixture
between 12° C and 45° C.
6. The method of claim 1, the detecting the solublisfeidedaS protein comprising
one or more of: a Western Blot assay, a dot [dsay an enzyme-linked immunosorbent
assay (ELISA), a thioflavin T binding assay, a Cofed binding assay, a sedimentation
assay, electron microscopy, atomic force microscepsface plasmon resonance, and
spectroscopy.
7. The method of claim 1, further comprising providihg monomeric, foldedS
protein in labeled form, the detecting the solubiesfoldedaS protein comprising detecting
the monomeric, foldedS protein in labeled form as incorporated intoahmplified portion
of misfoldedaS protein.
8. The method of claim 1, the biological fluid comjmig one or more of: blood;
cerebrospinal fluid; plasma; saliva; and urine.
9. The method of claim 1, further comprising seledsivedncentrating the soluble,
misfoldedaS protein in one or more of the sample and theliattan mixture.
10. The method of claim 9, the selectively concentgathe soluble, misfoldedS protein
comprising one or more of:

pre-treating the sample prior to forming the indidramixture;

pre-treating the incubation mixture prior to inctibg the incubation mixture; and

contacting one or more soluble, misfoldefi protein specific antibodies to the
soluble, misfolded.S protein to form a captured soluble, misfoldedgirg the one or more
soluble, misfoldedS protein specific antibodies comprising one orenaft an antibody
specific for an amino acid sequence of the soluhlsfoldedaS protein and an antibody

specific for a conformation of the soluble, miskddS protein.
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11. The method of claim 1, comprising preparing theibation mixture comprising the
monomeric, folded protein at a concentration of ohebetween 1 uM and 10 pM; 7 uM;
and 2 uM.

12. The method of claim 1, comprising preparing thesbation mixture comprising a salt
composition at a total concentration of betweenrignd 500 mM, the salt composition
comprising one or more of: NaCl and KCI.

13. The method of claim 1, provided the sample excludEbrils and tau fibrils.

14.  The method of claim 1, the monomeric, foldedi protein and/or the soluble,
misfoldedaS protein comprising one or more of: one or mapetioles formed via
proteolytic cleavage afS-140 proteinpS-140;0S-126; andhS-112.

15.  The method of claim 1, the incubation mixture coisipg the buffer composition at a
total concentration of between 1 uM and 1M.

16. The method of claim 1, comprising preparing or rteimng the incubation mixture
with a pH of one or more of: between 5 and 9; leetw6 and 8.5; between 7 and 8; and 7.4.
17.  The method of claim 1, the determining the preseftke soluble, misfolded protein
in the sample comprising determining an amounhefsoluble, misfolded protein in the
sample compared to a control sample.

18. The method of claim 1, the physically disrupting thcubation mixture comprising
one or more of: sonication, stirring, shakingefimg/thawing, laser irradiation, autoclave
incubation, high pressure, homogenization, andicygitation.

19. The method of claim 1, the physically disrupting thcubation mixture comprising
cyclic agitation, the cyclic agitation being contkatfor one or more of: between 50
rotations per minute (RPM) and 10,000 RPM, betw2#nhRPM and 2000 RPM, and at 500

RPM.
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20. The method of claim 1, each incubation cycle cosipg independently incubating
and physically disrupting the incubation mixture éme or more of: incubating between 5
minutes and 5 hours and physically disrupting betw& seconds and 10 minutes; incubating
between 10 minutes and 2 hours and physically plistg between 30 sec and 1 minute;
incubating between 15 minutes and 1 hour and palgidisrupting between 45 sec and 1
minute; incubating between 25 minutes and 45 mgatel physically disrupting between 45
sec and 1 minute; and incubating 1 minute and phifgidisrupting 1 minute.
21. A method for determining the presenca sbluble, misfolded alpha synuclear)
protein in a sample comprising a biological fluidmprising:

contacting the sample with a monomeric, fold&iprotein corresponding to the
soluble, misfoldea S protein to form an incubation mixture, the indidramixture
comprising the monomeric, foldeds protein in a concentration range gil to 100uM,;

providing a buffer in the incubationxture, the buffer comprising one of: Tris-HCI,
MES, PIPES, MOPS, BES, TES, and HEPES;

conducting an incubation cycle two aretimes effective to form an amplified
portion of misfoldedxS protein, each incubation cycle comprising:
incubating the incubation mixture effective to cansisfolding and/or aggregation of at least
a portion of the monomeric, foldeds protein in the presence of the soluble, misfolgd
protein;

physically disrupting the incubation mixture effigetto break up at least a portion of
any protein aggregate present; and

determining the presence of the soluble, misfo@®dgrotein in the sample by
detecting at least a portion of the soluble, mg#diaS protein,

the soluble, misfoldeds protein comprising one or more of: a soluble foledaS
monomer and a soluble, misfolde& aggregate; and
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the amplified portion of misfoldeds protein comprising one or more of: an
amplified portion of the soluble, misfoldecs monomer, an amplified portion of the soluble,
misfoldedaS aggregate, and an insoluble, misfold&laggregate.
22.The method of claim 21, comprising the monomentdéda$S protein in a

concentration range of 6.5 to 65.4uM
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