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SUMMARY
[0005] In one aspect, there is provided a method of identifying whether a subject is at risk
of developing PD, whether a subject is suffering from PD, or whether a subject is in need of
early therapeutic intervention for PD, the method comprising: a. obtaining a DNA sample from
the subject; and b. detecting the presence of a genetic variant at the loci of one or more genes
selected from the group consisting of SV2C, WBSCR17, PARK16, ITPKB, MCCC1, SNCA,
FAM47E-SCARB2, FYN, DLG2, LRRK2, RIT2 and combinations thereof in the sample;
wherein the presence of one or more genetic variants identifies that the subject is at risk of
developing PD, the subject is suffering from PD, or the subject is in need of early therapeutic
intervention for PD.
[0006] In one aspect, there is provided a method of determining the prognosis of a subject
with PD or a subject at risk of developing PD, the method comprising: a. obtaining a DNA
sample from the subject; and b. detecting the presence of a genetic variant at the loci of one or
more genes selected from the group consisting of SV2C, WBSCR17, PARK16, ITPKB, MCCC1,
SNCA, FAM47E-SCARB2, FYN, DLG2, LRRK2, RIT2 and combinations thereof in the sample;
wherein the presence of one or more genetic variants indicates that the subject has a poor
prognosis.
[0007] In another aspect, there is provided a method of calculating a polygenic risk score
(PRS) of a subject of developing PD, the method comprising the steps of: a. obtaining a DNA
sample from the subject; b. detecting the presence of a genetic variant at the loci of one or more
genes selected from the group consisting of SV2C, WBSCR17, PARK16, ITPKB, MCCC1,
SNCA, FAM47E-SCARB2, FYN, DLG2, LRRK2, RIT2 and combinations thereof in the sample;
and running genotyping analysis of DNA,; and c. measuring the total number of the genetic
variants detected in step b to calculate a PRS of a subject of developing PD.
[0007a] In another aspect, there is provided a method of identifying whether a subject is at
risk of developing Parkinson’s disease (PD), whether a subject is suffering from PD, or whether
a subject is in need of early therapeutic intervention for PD, the method comprising detecting
the presence of a genetic variant at the loci of the SV2C, WBSCR17, PARK16, ITPKB, MCCC1,
SNCA, and LRRK2 genes in a DNA sample obtained from the subject, wherein the presence of
one or more genetic variants identifies that the subject is at risk of developing PD, the subject

is suffering from PD, or the subject is in need of early therapeutic intervention for PD.
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[0007b]  In another aspect, there is provided a method of determining the prognosis of a
subject with PD or a subject at risk of developing PD, the method comprising detecting the
presence of a genetic variant at the loci of the SV2C, WBSCR17, PARK16, ITPKB, MCCC1,
SNCA, and LRRK2 genes in a DNA sample obtained from the subject, wherein the presence of
one or more genetic variants indicates that the subject has a poor prognosis.

[0007c] In another aspect, there is provided a method of calculating a polygenic risk score
(PRS) of a subject of developing PD, the method comprising the steps of: a. detecting the
presence of a genetic variant at the loci of the SV2C, WBSCR17, PARK16, ITPKB, MCCC1,
SNCA, and LRRK2 genes in a DNA sample obtained from the subject; and b. measuring the
total number of the genetic variants detected in step (a) to calculate a PRS of a subject of
developing PD.

[0007d] In another aspect, there is provided a PD biomarker, wherein the biomarker is a
genetic variant at the loci of the SV2C, WBSCR17, PARK16, ITPKB, MCCC1, SNCA, and
LRRK2 genes.

[0008] In another aspect, there is provided a kit comprising one or more reagents to detect
the presence of a genetic variant at the loci of one or more genes selected from the group
consisting of SV2C, WBSCR17, PARK16, ITPKB, MCCC1, SNCA, FAM47E-SCARB2, FYN,
DLG2, LRRK2, RIT2 and combinations thereof in a sample, together with instructions for use.
[0009] In yet another aspect, there is provided a PD biomarker, wherein the biomarker is a
genetic variant at the loci of one or more genes selected from the group consisting of SV2C,
WBSCR17, PARK16, ITPKB, MCCC1, SNCA, FAM47E-SCARB2, FYN, DLG2, LRRK2, RIT2

and combinations thereof.
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CLAIMS

WHAT IS CLAIMED 1S:
1. A method of identifying whether a subject is at risk of developing Parkinson’s disease

(PD), whether a subject is suffering from PD, or whether a subject is in need of early
therapeutic intervention for PD, the method comprising detecting the presence of a
genetic variant at the loci of the SV2C, WBSCR17, PARK16, ITPKB, MCCC1, SNCA,
and LRRK2 genes in a DNA sample obtained from the subject, wherein the presence of
one or more genetic variants identifies that the subject is at risk of developing PD, the
subject is suffering from PD, or the subject is in need of early therapeutic intervention
for PD.

. A method of determining the prognosis of a subject with PD or a subject at risk of

developing PD, the method comprising detecting the presence of a genetic variant at
the loci of the SV2C, WBSCR17, PARK16, ITPKB, MCCC1, SNCA, and LRRK2 genes
in a DNA sample obtained from the subject, wherein the presence of one or more

genetic variants indicates that the subject has a poor prognosis.

. The method of claims 1 or 2, wherein the method further comprises detecting the

presence of a genetic variant at the loci of the TMEM175-GAK-DGKQ, BST1, FGF20,
VPS13C, and ASXL3 genes.

. A method of calculating a polygenic risk score (PRS) of a subject of developing PD,

the method comprising the steps of:

a. detecting the presence of a genetic variant at the loci of the SV2C, WBSCR17,
PARK16, ITPKB, MCCCL1, SNCA, and LRRK2 genes in a DNA sample obtained
from the subject; and

b. measuring the total number of the genetic variants detected in step (a) to

calculate a PRS of a subject of developing PD.
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The method of claim 4, further comprising detecting the presence of a genetic variant
and measuring the total number of genetic variants at the loci of the TMEM175-GAK-
DGKQ, BST1, FGF20, VPS13C, and ASXL3 genes.

The method of claims 4 or 5, wherein the total number of genetic variants is weighted

by the effect size of each variant.

The method of any one of claims 4-6, wherein the PRS of the subject is compared with
PRSs in a reference population to determine the percentile risk of the subject’s risk of
developing PD.

The method of claim 7, wherein a subject with a higher percentile PRS has a higher

risk of developing PD compared to a subject with lower percentile PRS.

The method of any one of claims 1-8, wherein the one or more genetic variants is a

polymorphism, optionally wherein the polymorphism is a SNP or SNV.

The method of claim 9, wherein the genetic variant is an effect allele or risk allele of
the SNP or SNV.

The method of any one of claims 1-10, wherein the genetic variant at the loci of the
SV2C, WBSCR17, PARK16, ITPKB, MCCC1, SNCA, and LRRK2 genes is a SNP,
wherein the SNP is rs246814, rs9638616, rs6679073, rs16846351, rs2292056,
rs6826785, and rs141336855, respectively.

The method of claim 11, wherein the effect allele of rs6826785 is cytosine (C), the
effect allele of rs141336855 is thymine (T), the effect allele of rs6679073 is adenine
(A), the effect allele of rs2292056 is guanine (G), the effect allele of rs16846351 is
guanine (G), the effect allele of rs9638616 is thymine (T), and the effect allele of
rs246814 is thymine (T).
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The method of any one of claims 1, 2, or 4, further comprising detecting the presence
of a genetic variant at the loci of the FAM47E-SCARB2, FYN, DLG2, and RIT2 genes
in the DNA sample.

The method of claim 13, wherein the genetic variant at the loci of the FAMATE-
SCARB2, FYN, DLG2, and RIT2 genes is a SNP, wherein the SNP is rs3816248,
rs1887316, rs12278023, and rs4130047, respectively.

The method of claim 14, wherein the effect allele of rs3816248 is cytosine (C), the
effect allele of rs12278023 is cytosine (C), the effect allele of rs1887316 is adenine (A),
and the effect allele of rs4130047 is cytosine (C).

The method of claims 3 or 5, wherein the genetic variant is at the loci of the TMEM175-
GAK-DGKQ, BST1, FGF20, VPS13C, and ASXL3 genes is a SNP, wherein the SNP is
rs34311866, rs11724635, rs591323, rs2414739, and rs1941685, respectively.

The method of any one of the preceding claims, wherein the subject is of Asian ethnicity

or ancestry.

The method of claim 17, wherein the subject is of Han Chinese ancestry or Chinese

ethnicity or ancestry with no mixed ancestry, or a South Korean ethnicity or ancestry.

A PD biomarker, wherein the biomarker is a genetic variant at the loci of the SV2C,

WBSCR17, PARK16, ITPKB, MCCC1, SNCA, and LRRK2 genes.

20.

The PD biomarker of claim 19, wherein the biomarker further comprises a genetic
variant at the loci of the FAM47E-SCARB2, FYN, DLG2, and RIT2 genes.
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