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A Pilot Study to Explore the Association Between Sleep Disturbance
and Motor Symptom Subtypes in Parkinson’ s Disease and Single
Nucleotide Polymorphisms

Miso S. Park, Horyong Yoo*
Department of Cardiology and Neurology of Korean Medicine, College of Korean Medicine, Daejeon University

With increasing research into the link between circadian rhythm disorders and Parkinson’s disease (PD),
understanding this connection is essential for early prevention and personalized treatment. We analyzed eight SNPs
from DNA purified from the blood of 42 subjects diagnosed with PD. These include (1) circadian rhythm gene-related
SNPs ARNTL rs900147, CLOCK rs1801260, PERI rs2253820, CRY1 rs2287161, (2) a redox metabolism-related SNP NRF2
rs1469602964, and (3) other PD-related SNPs LRRKZ rs34778348, GBA rs421016, SNCA rs104893877. We then compared
the minor allele frequencies (MAFs) of these SNPs in PD patients with MAFs from a genome-wide study of Koreans. In
the PD group, the frequency of the ARNTL rs900147 G allele was significantly higher than in the general Korean
population, while no significant difference was found for CLOCK rs1801260, PERI rs2253820, and CRYI rs2287161. For
NRF2 rs1469602964 and SNCA rs104893877, all participants had the same allele. Additionally, allele frequencies for
LRRK2 rs34778348 and GBA rs421016, associated with increased PD risk, were higher in this sample group than in the
Korean population. The ARNTL rs900147 G allele was linked to higher Parkinson's Disease Sleep Scale scores (r =
0.43, p < 0.01 for GG genotype), which indicates milder PD-related sleep symptoms, and tremor-dominant subtype (r =
0.50, p < 0.001 for GG genotype). The CLOCK rs1801260 G allele and PERI rs2253820 T allele may also be associated
with poor nighttime sleep quality in PD patients. However, given the small sample size, further research with larger
cohorts is required to validate these findings.
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Table 1. Demographic characteristics.

Male Female Total
Age 625 + 7.0 580 + 6.2 59.5 + 6.8
Onset age 582 + 87 571 + 64 575+ 73
PD duration 65 + 45 50 + 36 56 + 40
PDSS score 99.5 + 286 1065 + 308 1035 + 30.1

UPDRS Part Ill score  23.0 £ 11.7 159 + 10.2

Data are presented as Mean + SD.

190 + 114

2. SNP QiA1=

£ A7¢ dbSNPo] 550 & = I+ FEE U
o8 o]2o]Al MA ZAF ¢ F(KorealK, KOREAN)o|A UEh}
t 5 ¥Az &
MAF)Z2 &gt Zuti Table 29t 2tk ARNTL rs9001479] 739
KorealK, KOREAN 59 d4ojX: G PATAPT & A2
&3 d-dRAR] sigstRi o, mRiey Xtz ojRojh £ A
79 B ANt G dPREAPE 7P £t digsAR 5]
goto] Fhol-AlF AR ZAdt = A AN YEide e
9 EAMoz 905t xto|7t UERITHvs. KorealK: p = 0.005,
vs. KOREAN: p = 0.002). CLOCK rs1801260, PER! rs2253820,
CRYI rs22871619] 3¢ 2% & A3er =3 A7 FLIA
Uttt MAF: A2 sARCc=z {7t Aol itk NRFZ
rs1469602964 X SNCA rs1048938779] Z<$ £ 79| AAIS
o] % FUs URFMALE JHR| L AUt FHE, mpI&gat @

st O|R8AA Yl%(minor allele frequency,

=
o %S T2y AY Fvtet B Yt Aoz LW GUS
2 A7 mE oA KOREAN ¢to] Eud
WEND $AR02 Sosh] e 02 UeRitHLRRR
rs34778348: p = 0.001, GBA rs421016: p = 0.000).

Table 2. SNP allele frequencies and comparison with the general
Korean population

This study  KorealK ~ KOREAN  p for Chi-square test

ARNTL G = 06429 G = 04869 G = 04665 (vs. KorealK) 0.005**

15900147 (54/84)  (892/1832) (1367/2922) (vs. KOREAN) 0.002+*
aock G = 01429 G = 01013
151801260  (12/84) N/A~ 296/2922) (Vs KOREAN) 0.216

PERT C = 0321429 C = 0.2964 C = 0.3145 (vs. KorealK) 0.624
rs2253820 (27/84) (543/1832) (919/2922)  (vs. KOREAN) 0.893

CRY7 € =02024 C =01676 (vs. KoreaK) 0405

152287161 (17/84)  (307/1832)

g ?6/%2)714 N/A A(5:7/.8902129)5 (vs. KOREAN) 0.007**

i P e SR o e
51449002964 10/24()J N/A N/A N/A
SNCA T=0 A A A

rs104893877 (0/84)

**: the difference in frequency was significant at the 0.01 level and beyond, ***:
the difference in frequency was significant at the 0.001 level and beyond.
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Table 3. Results of correlation analysis between Parkinson's disease onset age, PDSS score, motor symptom subtypes and SNP genotypes

allele

onset

PDSS

0
cod) N age  om 1 23 45 67 89  10~13 14 15 AR AR
AA (0) 9 (214) 013 002 016 018 007 003 006 004 -004 004 026 036~ 036
rsggg% GA (1) 12 (286) -014 026 028 012 030 027 033 027 025 026 043 053 -053
GG (2) 21(500) -010 043* 029 035 040% 044 057 038* 035 044" 043 050" -050*
GG Q) 2 (48 - T 04 - - - - - - - - - -
rs%(%’go GA (1) 8(190) 019  -006 -034* -028 015 005 002 003 -008 -022 -014 004  -004
AA (0) 32 (761) -012 006 024 020 -009 001 002 001 008 020 016 006  -0.06
TT () 19452 026  -017 031 023 014 005 -036* 001 029 018 015 003  -003
r52§§§£§20 TC (1) 19452 012  -017 -035% -014 011 006 024 -004 -033 012 016 009  -0.09
cCO 405 - - 024y - ; 023 - (02 - - ; -
GG (0) 28 (670) 015  -025 -019 -027 032" -008 -018 03 015 007 022 019 019
rsZggﬂm CG (1) 11262 -005 025 018 033 031 002 015 029 014 -015 009 008  -008
c R 3 1) - - - (029 (018 - - ; ; - - ; -
GG 37 (643) 013 001 003 002 -021 027 023 003 010 -009 011 020 020
LRRK2 GA 4 (95) ; : ; ;
rs34778348
A 1(4) - - - ; ; - - ; ; - - ; -
GBA T 41976 - - - - - - - - - - - - -
421016 AA 1 (24) - - - - - ; ; - ; - - ; .
NRE2
rs1469602964 AA 42 (1000) - - - - - - - - - - - - -
SNCA
rs104893877 CC 42 (1000) - - - - - - - - - - - - -

The values under the "onset age" to "AR" column are Pearson correlation coefficients. For each SNP, the first and third rows display the correlation analysis results,
coding only the SNP allele ( homozy?ous ) instances that appear in the corresponding line of the "allele” column as 1 and the remainder cases as 0. The middle (second)

row for each SNP displays the corre

ation analysis results by coding the SNP allele according to the code in the "allele” column's parentheses. For example, in the case

of ARNTL rs900147, the second row displays the correlation analysis results after coding AA as 0, GA as 1, and GG as 2. PDSS, Parkinson's Disease Sleep Scale; TD,
tremor dominant; AR, akinetic- r|?|d * the result was significant at the 0.05 level and beyond. **: the result was significant at the 0.01 level and beyond, ***: the result

was significant at the 0.001 level and beyond.
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