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Deep Brain Stimulation for Freezing of Gait in Parkinson’s Disease With Early Motor

Complications

Michael T. Barbe, MD,! Lisa Tonder, MS, Paul Krack, MD, PhD, Bettina Debii, MD, Michael Schiipbach, MD, Steffen Paschen, MD,
Till A. Dembek, MD, Andrea A. Kithn, MD, Valerie Fraix, MD, Christine Brefel-Courbon, MD, PhD, Lars Wojtecki, MD, PhD,

David Maltéte, MD, PhD, Phillippe Damier, MD, PhD, Friederike Sixel-Doring, MD, Daniel Weiss, MD, Marcus Pinsker, MD, PhD,
Tatiana Witjas, MD, PhD, Stephane Thobois, MD, PhD, Carmen Schade-Brittinger, B.Sc, Jorn Rau, MSc, Jean-Luc Houeto, MD, PhD,
Andreas Hartmann, MD, PhD, Lars Timmermann, MD, PhD, Alfons Schnitzler, MD, PhD, Valerie Stoker, MPH, Marie Vidailhet, MD,
PhD, and Giinther Deuschl, MD, PhD, for the EARLYSTIM study group

' Department of Neurology, Faculty of Medicine and University Hospital Cologne, University of Cologne, Cologne, Germany

A R e m e —————————————_———————————
EE=)

28—F ) V95 (Parkinson’s disease; PD) & D9 { A
B L OZFDMOREERAGE I3 2 G REAN (deep
brain stimulation; DBS) ORIFIIAHTH %,

R EE A GEZ L) PD BB E MR, KR T
(subthalamic nucleus; STN) @ DBS (STN-DBS) + % 3%
DOWNFIEHE (best medical treatment; BMT) & BMT @
A& % Y B RBUBIAE 2 AL LGSR (EARLYSTIM
HER) O RS MICBWT, DBS ST ARB L UZ
DD RBEEEN B " R T 0 L) 2% 5l L7z

B 124 B STN-DBS + BMT #, 127 f517% BMT #f12
BAERICE DT SNz T AROAEE, HRERHG
F 35 & OVIBEREH AR RF @ Unified Parkinson’s Disease Rating
Scale Part I (H % A1&H)1E) (UPDRS-II) OHHH 1412
Hox, REORBIZBWTHIL 2. A4 78B X
OSEH) F RO °C, UPDRS Part 1T GEE)BEfE)
(UPDRS-II) O#%h, LB ED L OBRATRE O+

Movement Disorders, Vol. 35, No. 1, 2020, pp.82-90

TAAT#FEIL, 3§ ALDERB I OREOHER
Gt AT R FE L 72

ARERBHIAIE, UPDRS-II SO X, Wik L b EHD 52%
T ARPRBO LNz, COBRFEGIZ, 24 » Ak
DT, STN-DBS + BMT#E Tl 34% % TIRT L7225,
BMT B CTIIZEAL e o7 (p = 0018, UIV AT 4 v
7 ) o HBATRERICB VT, FrEDBRITHEDE T
%L 72481, STN-DBS + BMT B Tidi®4 L, BMT
XD DRIFAHBENBO SN (p = 0016, BAEE
TIV) o R, A 7B X O L RO
ZFFC, BMT B & [b#g L C STN-DBS + BMT # T
EAKEDST (p<001, BREETFNV),
HERR - -
B & DRAE A P D PD HUE TIE, BRI R0
FIfGA S 2 ELANIC, BMT & ORI BT, HEH] 4
TREDT K ARB L I ZDMOEBEEDOYEN A b
72

BEER 1B BESD)

O KEYWORD O &, BUREBRISM, EARLYSTIM B ¢ <HRE



Figure 3 UPDRS-Il DIER 27 ~ 30 IC K5 R BREIEE - H470EF (postural instability with gait disorders; PIGD) ¥ 7227,
FHHIAT / RBF VBB RMY T A7 (A BFOEERT—X (B)., FEHIF >/ RHA VREICB T MY TAT7 (C) BKVIER
BT —% (D) 279 . PIGD #Y 7 A7 Cld, —ML&N"FHEBE SE £ EBITRT . BERT—2TIE A7 2 1 DEEDEE (%)
7 SE EEBITRT. 0 =005, BB OSOEICHIT2EEE BETT ). "0 =005, HEBRFEBED S ORMICHITDENE,

BEETI.
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Short Versus Conventional Pulse-Width Deep Brain Stimulation in Parkinson’s Disease:

A Randomized Crossover Comparison

Viswas Dayal, FRACP,? Timothy Grover, MRCSLT, Elina Tripoliti, PhD, Catherine Milabo, BSN, Maricel Salazar, BSN,
Joseph Candelario-McKeown, MSc, Dilan Athauda, PhD, Ludvic Zrinzo, PhD, Harith Akram, PhD, Marwan Hariz, PhD,

Patricia Limousin, PhD, and Thomas Foltynie, PhD

1 Department of Clinical and Movement Neurosciences, University College London Institute of Neurology, London, United Kingdom
2Unit of Functional Neurosurgery, National Hospital for Neurology and Neurosurgery, London, United Kingdom

HUR M % (subthalamic nucleus; STN) O INE SR AT (deep
brain stimulation; DBS) (STN-DBS) i, motor fluctuation
RS 28—F > V9K (Parkinson’s disease; PD) fEHEH D
—IIZHRTH B, FiEIRB L O EEER 2
EAL SR WEEED D B o HI D7V AT (pulse width;
PW) 28 <95 L TR MR T 5 2 &
PIRENT VB, B STN O RN #RE: = =
V% BB TORWEHBIHFIRI IOV T, T Carll
STV,

BAY ---mmmmmmmmmmmm oo o s o s oo oo oo oo
STN-DBS (2 35\ T LLHi 12 AR O F 8 % 52 1F 72 PD &
ZXHIZ, VW PW (30 us) EHERD PW (60 us) Dk
FENZDOWT, HEE RV R EA~ OB L T 5,

AGRER IS LR~ E A E 2L 7 1 2 o — N —GRER T
HY, ¥ 65Dz STN ORGSR % %,
A ORESRENRD 5N Tw b PD BE 16§ % x)
LL L7z PW30us T 721% 60 us Of%5E T 4 B B2,
X HIZ48M, 9 —OPW THIBLL 720 EZFEMIIH

Movement Disorders, Vol. 35, No. 1, 2020, pp.101-108

HiZ, Sentence Intelligibility Test CaFAl L 72 35 & 2 12
BB REBHIGE & 200 PW & DL Lz,
RIREFAGIE H (2 1%, SEEpEIR, JEEBEIRB L OEEO
B OFHIRED & F Nz

Sentence Intelligibility Test A I 7 12D W -T, A 5R B 4R I
E2ODPW &ML oMIZEZRD SN Lo (p =
0.25), EEER, FEEBRER, AFHOEOZAITITH
ZFBOOSNL D o720 30 ps DRFEFEEEA KA T
HY, AEFRZOFIIERD PW LFAETH 5 72,
FARMNT T, PRI O W 3B B oS
BEE L, v PW ORI X D e T 2 AR S
726

=t

STN DR ER AL D R S BFHITB VT, 30 ps
DFNPW OFREC LY, FETREDOZELIZA LN
Molze SHROWFETIE, MRERHBRIH L o &
FHIZBWT, v PW ORENH ML) D& T 5
VD H 5o

(&R BfF R#)

O KEY WORD © BEERRIEd, #SEEE, N—F >V 9k, /VLAR



Table 2 FERBIARES JORAEBER TR RED PWERE (PWE0) &/ PWERE (PW30)) ICH 1T 2IRERRBIREHEIREE

Outcome* Baseline PW30 PW60 P Value®
MDS-UPDRS | 12.1 (7.2) 9.4 (5.1) 11.0 (6.6) A7
MDS-UPDRS I 19.2 (5.1) 16.1 (7.3) 16.4 (7.5) .02
MDS-UPDRS Il 39.4 (10.9) 35.2 (11.5) 34.6 (14.5) .67
MDS-UPDRS IV 4.8 (4.9) 4.9 (4.0) 3.8(4.3 12
10-m SSW, seconds 21.7 (6.0) 21.1(7.1) 25.3 (22.1) A7
UDysRS 0.3(1.3) 1.6 (5.3) 0.6 (1.7) .34
Hand taps in 30 seconds, right 39.1 (8.5 41.8 (11.2) 44.0 (10.7) .07
Hand taps in 30 seconds, left 37.7 (8.9) 39.1 (9.2) 40.1 (8.6) .92
NMSS 52.6 (34.4) 49.6 (30.8) 53.1 (38.5) 46
PDQ-39 SI 6.3 (2.5) 5.4 (2.3 51 (2.8) .37
FOG-Q 10.6 (4.7) 9.6 (4.8) 9.3(5.4) .73
Speech: perceptual 26.4 (3.7) 24.6 (6.9) 25.6 (5.8) .99
VF, phonetic 10.8 (3.7) 11.8 (3.6) 11.9 (4.3) .51
VF, categorical 15.2 (5.2) 15.4 (5.8) 14.2 (7.3) .36
TEED, pJ/s 174.8 (80.0) 166.0 (66.7) 171.6 (76.5) 97

* AR EEOREEY (EHERZE) 2R T. $TXTOATTHEHK L~ /A VO TH 5,
T2 ) == 70 PW OFERNETHIIE L 72 SR 07,

FOG-Q = Freezing of Gait Questionnaire, MDS-UPDRS = Movement Disorder Society-Unified Parkinson's Disease Rating Scale, NMSS =
Nonmotor Symptom Scale, PDQ-39 SI = Parkinson's Disease 39-Item Quality of Life Questionnaire Summary Index, SSW = sit-stand-walk test,
TEED = #83% 3% % 40T+ ) ¥ — (total electrical energy delivered), UDysRS = Unified Dyskinesia Rating Scale, VF = 60 F>[H] 0 5 7B PEM AL (Verbal

Fluency in 60 Seconds) .

Table 3 RAFRFM TOREERMY

Adverse event PW30 PW60

Deterioration in motor symptom control 3 5
Deterioration in gait and balance 2 1
Increase in dyskinesias 1 0
Persistent paresthesia 0 1
Restlessness 0 1
Total 6 8

PW60 =HEHED 7L R, PW30 =%\ L ATk,
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Home-Based Monitoring of Falls Using Wearable Sensors in Parkinson’s Disease

Ana Ligia Silva de Lima, PhD,! Tine Smits, MSc, Sirwan K. L. Darweesh, MD, PhD, Giulio Valenti, PhD, Mladen Milosevic, PhD,
Marten Pijl, PhD, Heribert Baldus, PhD, Nienke M de Vries, PhD, Marjan J. Meinders, PhD, and Bastiaan R. Bloem, MD, PhD

1 Department of Neurology, Radboud University Medical Center, Donders Institute for Brain, Cognition and Bebavior, Nijmegen, The Netherlands

HE -----mmmmmmmmmmmmmmmmmmmmmmmoo oo oo
Hinfx, 78—F 2 V9§ (Parkinson’s disease; PD) 2B
5 EERERTEED 1 DTH b, RIFFETIE, Sk
EME Y — (hy 7 VAL LTESET LimBIMIEE
i#) v, PDEADOEEFIIBIT 2B ONF—F
ez K7z,

HOHEIZ X % PD O 2,063 B %, i, M5,
PR BB XL ARSI D X, PD THhVEIRE
2003l <y F 37z, AEREFWL I —I2LDTE
T CRLER S NIHRBIFL & RN L7z BB B IR Al
L =D HBIMICHRA LA, 2= —Td 5 Wbk
EFENEYE Y —HEEORY VEIHTZE THREEIT-
720 EBEIFL oM SIIEIX 25 ERTH Y, FHE
PRARA I 1.1 4EH CTH o 720 EmBIOZER K, T
TOWREZEFICL VR L. (1) SEREEAEE (&
T g LRI & o, mERE A -4E), (2)

O KEYWORD © #&fstdsk HwEE=2U>T, /i—F>

Movement Disorders, Vol. 35, No. 1, 2020, pp.109—-115

Bkt O BURBIFEA R (IREER & > —FIH B 6k
BOFHEBEREEONY = FIK), 3) 1EHREMK
HRBIgs AR (1R 1 ML osRB 2354 L 72 b
DEE) & EHE L 72,

HER -
SRS ERIE, PD BEICB W TS X 0 Ero
7o (ZFhzEh21xk07M8 /A, p<0.0001, Poisson [al
SR ) o BB OB HEBIFEAER (N — FIb) (13,
PD BE BV TR LKL T 18 fEr o7z
(95% B HEIX 1 : 1.6 ~2.0)

PD BERIC XY, FAENTOERAERIIITIIHET 5,
AWFFEDORE R, PD S 2 0L ) EEREATHL L
ZHRATHLODOTH D, T2, SHOMENS, HHE
W CORBOE=5) ¥ I HEREER L v — % FIH
TEZWEEELH L2 h -7,

AR L IH &R

VR, BHEERT Y —



Table 1 PD B&H JONRHBREDORHH (4,126 f1)

Patients With

Parkinson’s Controls
Variable Disease (n =2063) (n =2063) P Value*
Follow-up, mean + SD 11 +06 1.1+06 0.9
Age in years, mean + SD 78.6 + 8.4 784 + 8.9 0.5
Gender, % of men 48.3 48.1 0.9
Gender, % of women 51.7 51.9 Not tested
Number of medical 26 +23 25+22 0.7

conditions, mean 4= SD

Living condition, % 92.1 92.6 0.5

living alone

2y F U TORE, WTNORBICBW OB o7
> 0.05)0
SD = R,

Table 2 &AIU AT EREBET HHFER (BCHE PD
=< O (2,184 4i)

Parkinson’s

Self-Reported Controls, Disease, n = 1092;
Comorbidity n =1092; n (%) n (%) x° P Value
Cognitive impairment 57 (5.2) 88 (8.0) 0.01
Chronic obstructive 55 (5.0) 30 (2.7) 0.01

pulmonary disease
Osteoporosis 17 (1.5) 35(3.2) 0.1
Diabetes 217 (19.9) 158 (14.5) 0.001
Heart conditions 287 (26.3) 216 (19.8) 0.0004

Table 3 PD ZEHB IOV Y FSBWREOIAIRER

Parkinson’s

Disease Patients, Controls,
Outcome Measure n = 2063 n = 2063 P Value
Incidence rate of any fall
All participants 2.1 0.7 <0.0001°
Falls per person-years
Middle aged® (<78.6 years) 1.7 0.6 <0.0001°
Older® (>78.6 years) 2.7 0.8
Type of faller, n (%)
Nonfaller 1080 (52) 1425 (69)  <0.0001¢
Single faller (1 fall/year) 373 (18) 338 (16)
Recurrent faller (>2 falls/year) 610 (30) 300 (15)
CPIE (78.6 %) T2 BRI 7
® Poisson )7 7347

¢ ZICHLE TS & B AHEAEH AT
4o HE

1,00
0,90
0,80
En 0,70
3z
< 0,60
=]
=
=
S 0,50
£
2 040
2
£
&~ 030
0,20
0,10
0,00
1 110 266 609
Time (days)
Controls (n = 2063) PD (n =2063)
Time Number at Censored Time Number at Censored
point risk point risk
1 2063 0 1 2063 0
200 1206 415 200 1010 307
402 656 864 408 479 666
602 327 1129 608 202 895
811 90 1391 832 49 1040

Figure 1 PD &&# (RE®) 8XUTYFIE/lzmiDOXER
B (B56) (LB 2EREDIEERARESR



Movement Disorder Society Nonmotor Rating Scale :
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The Movement Disorder Society Nonmotor Rating Scale: Initial Validation Study

K. Ray Chaudhuri, DSc, FRCP, MD,! Anette Schrag, FRCP, PhD, Daniel Weintraub, MD, Alexandra Rizos, MSc, Carmen Rodriguez-
Blazquez, PhD, Eugenia Mamikonyan, MS, and Pablo Martinez-Martin, MD, PhD

1King’s College London, Department of Neurosciences, Institute of Psychiatry, Psychology & Neuroscience and Parkinson Foundation Centre of

Excellence, King’s College Hospital, Denmark Hill, London, UK

)8—F Y 9% (Parkinson’s disease; PD) @ Jf 3 Bk
% ST 3 % BEAT- @ Nonmotor Symptoms Scale (NMSS) 12
d, AT TR, BB L O IERFER B L TR
TRERBHY, TNOLEMHET L0, RO
iR EE & L T Movement Disorder Society Nonmotor Rating
Scale (MDS-NMS) »3BAFE ST 5,

B % it i L W 3Bk 12 3\ T, PD B % il g
=05 L 72, MDS-NMS (&, 13 @ #ik &
nonmotor fluctuation (2B % 1 DD 7 A7 — )V THEK
SN, NMSS B & UMb BRREH &[RRI, SHbiE I X
D A3 7 AP S NIz BB X OV L4 % BN 2
JiETHGE L 72,

HER - e
PD % 402 Bl % & &% L 72 (F 3 4F #p = A2 R 2=
67.42 £ 9.96 i&, ‘T3 PD FEhe e 4 o + BEHE (R 7= © 59.27
* 10.67 i%, Hoehn and Yahr 235 HJeqi -2 (14 437 i A -
2~3))o T—FOREIL, MR (KAUTF—% 16.7%)
% b < MDS-NMS O &3k T RAF Td > 72 MDS-NMS
D 13 WM OFA 2 7 B X O nonmotor fluctuation ¥ 7" A
T—IVORA I TIIRER F 7RI RIERD Sz
Moz, ZHEWMTEIRAE I Lo b00, HB

Movement Disorders, Vol. 35, No. 1, 2020, pp.116-133

FEEEDRB RO 7z (135 ~ 83.5%) . MDS-NMS
DI B X UF nonmotor fluctuation ¥ 7 A 7 — VA 2
T ONEBESHEIERTETH D (F¥ Cronbach o £
B Zzneho066 3B X 080.84), FFfiH HAS Bk IEH
R o7z (77 AWMBIRE T > 0.95), FMALEEH
PECBL, 7 7 ANMBFREIL MDS-NMS @ 13 FHIR O
A 372D T 0.84, nonmotor fluctuation 7 & 7 —
VHEA T TIZOWT0.70 TH o720 HiEX, MDS-NMS
D13 FIROMA T 7T L TIFITE < Qg oRHE
PR7% 0 25.30), nonmotor fluctuation ¥ 7 A 7 — VA I
TTHRMTH o7z (MEDEEREE 7.06), MDS-
NMS DEZEBO AT L, WEd 5 NMSS 227 B &
0" Movement Disorder Society Unified Parkinson’s Disease
Rating Scale (MDS-UPDRS) Z 27 & OMBAILHE 7> 72
PER F 72 3 IC X 2 A B3R T Ao 72 PD O
I, PREESERE DS X O PD R RS LA T 5
l2E, MDS-NMS 2 a7 b Efis o/ (§XTp<
0.001, Kruskal-Wallis %) o

e =i
ihA af

MDS-NMS i, PD & IZB VT, nonmotor fluctuation %
e IR FLPH O FEEFREIRIC & B BEA~O AN & 5T 5
IRT, AR EFETH 5,

(B3R FIl &)

O KEY WORD © E#PE=, nonmotor fluctuation, IBEEHEIR, /S—F >V ik, SHHRE



Table 3 MDS-NMS DO &8 DERE M

Domain

Interitem correlation

Iltem homogeneity coefficient

Item-total correlation

Cronbach’s alpha

A. Depression

B. Anxiety

C. Apathy

D. Psychosis

E. IC and related disorders
F. Cognition

G. Orthostatic hypotension
H. Urinary

. Sexual

J. Gastrointestinal

K. Sleep and wakefulness
L. Pain

M. Other

Nonmotor Fluctuations Subscale®

NMF change

0.40-0.67
0.22-0.58
0.37-0.58
0.19-0.48
0.00-0.21
0.25-0.50
0.62
0.36-0.43
0.57
0.06-0.27
0.08-0.37
0.11-0.38
0.01-0.53

0.07-0.52

0.51
0.38
0.46
0.33
0.12
0.40
0.62
0.39
0.57
0.16
0.19
0.22
0.19

0.19

0.63-0.72
0.43-0.68
0.30-0.64
0.38-0.64
0.05-0.31
0.47-0.61
0.62°
0.53-0.61
0.57°
0.21-0.36
0.27-0.50
0.24-0.50
0.12-0.47

0.22-0.54

0.86
0.73
0.68
0.72
0.32
0.81
0.76
0.74
0.75
0.45
0.61
0.59
0.50

0.84

ICC =7 5 ANMBIFREL, 1C =MEBiilfH, NMF = nonmotor fluctuation.
* fluctuation D % EEEZXR LTS (165 H),
PEEMGEIRICIZ 2 HE LAvE E e vz, HIZIEEBAHRCED S 5,
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2 NVFE—F)V MRI Z w7

HEFT PR L PERRIC 35V B IR T it 1t

Multimodal Magnetic Resonance Imaging Quantification of Brain Changes in Progressive

Supranuclear Palsy

Nadya Pyatigorskaya, MD, PhD,!23 Lydia Yahia-Cherif, PhD, Rahul Gaurav, Claire Ewenczyk, MD, PhD, Cecile Gallea, PhD,
Romain Valabregue, PhD, Fatma Gargouri, PhD, Benoit Magnin, MD, Bertrand Degos, MD, PhD, Emmanuel Roze, MD, PhD,
Eric Bardinet, PhD, Cyril Poupon, PhD, Isabelle Arnulf, MD, PhD, Marie Vidailhet, MD, PhD, and Stéphane Lehericy, MD, PhD

Unstitut du Cerveau et de la Moelle-ICM, Centre de Neurolmagerie de Recherche-CENIR, Paris, France
2[CM, Sorbonne Université, UPMC Univ Paris 06, UMR S 1127, CNKS UMR 7225, Paris, France

3Service de Neuroradiologie, APHP, Hopital Pitié-Salpétriere, Paris, France

Hb

i

CE

:@T A% _EPEIRRE (progressive supranuclear palsy; PSP) i,
BERIED) — TR WA ETRATH ), a2
(&, RIS B RN LS D <o

BRY -------mmmmmmmm oo mmmm oo oo oo
AWFFED BgIE, EREM~<IVFE—F IV MRI Z H v,
PSP (28T 5 MFR VD % in vivo TIEMEIZHHET %
CLTHbH MRIDNA X = —I2L B8 =F Y
> 9% (Parkinson’s disease; PD) & PSP & O#H)HE & 57l
L7z

PSP EH 11 Bl %, 4FiE ~ v F 38785 Rk By
26 1B L OV PD B 51 B L LK L 720 MRI O $ % 1E
37 A7 (3WIC TdaREig, $uHor > v Vg, fh
A5 = Vg ER) BXOTF A5 (3RIC To* MR
Wif%) TIT- 7z BEOMEIIE, R, WK, RBPK,
RMGEEEA%, HIMARRCES, MR, s L OV &
L7zo 88, “EILEREE X UL BRI )k b s % il 52
L7z BMWMBEIRIZBWT, BBEROGTED720 D MRI
NAFZ—=h—OlxEHL, T/ ZWHICHTS4
OO L—F (0~3) #HIML7,
FER - e
PSP A TI, Wik, BVE, SUR T, B ER, Wi SR 5T,
HHERZ, KRS X OIS BT, L #7 fit

WA LB OZBAAED SN, THETICHESITY
DR AT COBEDFEE L X < —F L7, PSP

FEEE RS L oI T 2 TR, kR
DOFMAE T2 SN, g T = 21280 < RE KM

HR OIS PRI, I, A RS X O O,
HHAZEOIFR ST TH - 72, PSP IEHE L PD BH
EEENTZ2REOTFMRTIE, MfEx T =130 <

Movement Disorders, Vol. 35, No. 1, 2020, pp.161-170

BEMRR, BOPFEFEIER, s X ORAROHK
F ﬁﬁﬂ&i%fi%ﬁ@%ﬁkﬁﬁ‘f&tﬁ%“@% 272

Zliﬁﬁn@ﬁ%%ﬁ‘ﬂp PSP 21T & e kL, NE %
I BV TS, BREROMSANT—5 L L~
AT, IRBEIZFFMTRETH 5 2 LAVRIRE N b,

BRI 5F)

INAF~NX—D—, ¥ET >V ILE

OKEYWORD© . " smme PSP, mhE

Figure 1 MRI Cig& N7z PSP ICHB T2 EMDRREA/RT 1
XK. ROC gD H Y hA 7 EERBICE D 0~ 3DREZA
W, PSP IZBITBEMDARERL TS, FO\FRE=JL—K1,
FREOFBE=JL—RK2 BVWKEB=JL—K 3., Cer = /)i
(cerebellum), CN = #2X#% (cuneiform nucleus), GP = #*
& ¥k (globus pallidus), MO = %E B (medulla oblongata),
Pu= #7i% (putamen), Th = e (thalamus).



Table 1 #WREDOERBIOBRKT —X DR

HC PSP PD P-value U-test HC/PSP U-test HC/PD U-test PD/PSP
Demographic data
No. of subjects 26 11 51
Males/females 12/14 4/7 36/15 0.08
Age (years) 60.8 + 8.3 617 +7.8 60.1 + 101 0.2
Disease duration (years) — 38+15 8.7 £ 3.5 <0.001
Motor clinical data
UPDRS-III (off, ondition) 0.8+ 0.1 28.3+9.6 31.2+99 <0.001 <0.001 <0.001 0.34
(0-108)
URDRS axial score 02+05 55+29 43 +27 <0.001 <0.001 <0.001 017
UPDRS tremor score 01+04 09+1.6 41 +37 <0.001 0.13 <0.001 0.002
UPDRS akinesia score 03+0.7 207 +74 16.1 £ 54 <0.001 <0.001 <0.001 0.12
UPDRS rigidity score 0.0 +£0.0 6.6 + 4.4 55+22 <0.001 <0.001 <0.001 0.51
Neuropsychological tests
MMSE 28.7+4.38 271 +2.2 278 +1.2 0.09
(0-30)
FERIIEBACIE, o BUE 7213 D Mann-Whitney U BiE % £ 9 Kruskal-Wallis € & V2720 H 72 p HIZKTFCTRT
MMSE = Mini-Mental State Examination
Table 2 3 #HDERIICH TS AUC EDBIEE*
PSP/HC PSP/PD PD/HC
Region AUC CA AUC CA AUC CA
Globus pallidus Volume 0.98 0.91 0.98 0.94 0.65 0.68
Caudate nucleus Volume 0.85 0.74 0.78 0.64 0.55 0.54
Putamen Volume 0.96 0.86 0.93 0.87 0.56 0.61
STN 7T volume 0.89 0.83 0.82 0.79 0.58 0.57
Thalamus Volume 0.81 0.73 0.86 0.73 0.62 0.57
FA 0.84 0.82 0.88 0.85 0.54 0.5
Ch3 to 4, NBM FA 0.94 0.91 0.93 0.83 0.51 0.51
Ch1to 2 FA 0.93 0.92 0.63 0.54
Brainstem Volume 0.88 0.82 0.96 0.89 0.68 0.62
FA 0.84 0.74 0.82 0.73 0.57 0.54
Midbrain Volume 0.94 0.88 0.95 0.85 0.59 0.57
FA 0.85 0.82 0.81 0.76 0.6 0.59
Pons Volume 0.88 0,82 0.94 0.83 0.66 0,66
FA 0.75 0.73 0.81 0.73 0.56 0.53
Medulla oblongata Volume 0.69 0.64 0.81 0.72 0.67 0.63
SN NM volume 1 1 1 1 0.96 0.86
NM signal 0.89 0.86 0.76 0.76 0.94 0.88
FA 0.96 0.97 0.93 0.95 0.65 0.62
PPN FA 0.87 0.82 0.82 0.82 0.61 0.62
Cuneiform FA 0.83 0.82 0.79 0.72 0.52 0.54
MD 0.78 0.65 0.70 0.65 0.60 0.65
LC FA 0.91 0.81 0.94 0.82 0.55 0.54
MD 0.78 0.73 0.75 0.72 0.56 0.57
Cerebellar cortex FA 0.81 0.76 0.67 0.64 0.61 0.62
Cerebellar WM FA 0.71 0.67 0.72 0.71 0.56 0.58
DN FA 0.88 0.79 0.86 0.85 0.57 0.54
MD 0.66 0.64 0.77 0.8 0.57 0.53
Superior frontal cortex FA 0.78 0.73 0.73 0.73 0.60 0.59
Precentral cortex FA 0.75 0.64 0.76 0.64 0.54 0.53
MD 0.77 0.72 0.76 0.73 0.56 0.57
Anterior middle cingulate cortex FA 0.75 0.64 0.76 0.64 0.51 0.54
MD 0.79 0.65 0.70 0.63 0.61 0.58
Parieto-occipital cortex FA 0.75 0.72 0.69 0.63 0.59 0.61
ST WM FA 0.89 0.82 0.91 0.82 0.56 0.57

*ZNOHOERITLY PSP BH LRI (HC) BEREZEHHETHY, AUC = 0.7 TH S, HiilE mm®, MD IE X10 * mm*s™ ' TRT,
CA =55, DN =8R1% (dentate nucleus), FA =438 )i ILS (fractional anisotropy), LC =#BE#% (locus coeruleus), MD = F-354i

BB (mean diffusivity), N =ffif&x 5=,

nucleus), SN =% (substantia nigra), ST =7~ I, STN =#{/K F4% (subthalamic nucleus), WM =&,

NBM =<4 £ )V M K% (nucleus basalis of Meynert), PPN =JHIiE#i354% (pedunculopontine

11
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BMI, BERIBEN—F I VIRY R

Body Mass Index, Diabetes, and the Risk of Parkinson’s Disease

Su-Min Jeong, MD,!2 Kyungdo Han, PhD, Dahye Kim, BS, Sang Youl Rhee, MD, PhD, Wooyoung Jang, MD, PhD, and Dong Wook

Shin, MD, DrPH, MBA

1 Department of Family Medicine & Supportive Care Center, Samsung Medical Center, Seoul, Republic of Korea
2Department of Nutrition, Harvard T.H. Chan School of Public Health, Boston, Massachusetts, USA

R ¥ 8 % (body mass index; BMI) & 78— ¥V Vg
(Parkinson’s disease; PD) ZEIEZR & OB #EEIZOWTIE,
FSCIC X o TR DHEEPHE SN TV S,

AFeId, TERKNTE L THRBEZZEBLRNDS,
BMI & PDFHEY A7 L OB 2542 L2 HBY
k\a—z&)(}

Korean National Health Insurance Service ® 7" — ¥ X — X
M\, PD ISR L T 72\ 6,800,601 Bl (4R = 40 i)
ZHGET L7z20 Cox BN — FIEUGHATIZ LY, BIEN
& INT-CHliE L7z PD O % — Rt (hazard ratio; HR)
A L7z BERRHIEIC & B Rl 5T b FEHE L 72,

HER ---mmmmmmmmmmmmmmmmmmm oo
At 33,443 B7SERFR AL D (7.3 4£5) 12 PD &2k

Sz IEHARERICHEAERETPD IEY A7 O

Movement Disorders, Vol. 35, No. 2, 2020, pp.236-244

EHRBEO SN (FIEHR : 1.28, 95%EFHIX M : 1.21
~ 1.36), ML#E (#hi1E HR : 0.88, 95% 15 HX [ : 0.88
~0.93) BIOREELHRN (FiEHR :0.77, 95% 15
X 072 ~082) T, PDIIAEY A7 DK T 258D 5
N7zo THOOBEMEE, BRI R TRLE b
—H LRSI, TR (R 23 B o p R
W 72X A DHE & £ O BERE) B T o BMI AR
W, RLBLBTHOPD Y AZIE T A SNz,
HEER -
BARED L OBERIFE I PDRAEY) A7 O LS LB L7z,
AR EOZEZ, FRFEEETHETH Y, HEIRFOM
AARVEZIE U 72 H & OB BAFR 28D 5720 PD F8HE
B 2 ARE &R R EIR & OF BRI
WC, ZTOMKRNERL T 5720123, 4B
e UETH %,

(BERR I H &R

O KEYWORD O 1#i&#5% (BMI), ¥ERKE. /S—F >V 5Kk BHE

Table 2 HERFBEEEINRLTEFML L 72 BMI D PD FED HR

) HR (95% CI)
Incidence Rate

BMI (kg/m?) N Event Person-years (PYs) (per 1,000 PYs) Model 1 Model 2

Total <18.5 159,146 1,122 1,092,194.0 1.03 1.22 (1.14-1.29) 1.28 (1.21-1.36)
18.5 10 23.0 2,483,880 11,626 17,880,374.0 0.65 1.00 1.00

2310 25 1,826,786 8,891 13,238,269.9 0.67 1.06 (1.03-1.09) 0.97 (0.94-0.99)

251030 2,110,692 10,726 15,307,781.3 0.70 1.06 (1.03-1.09) 0.90 (0.88-0.93)

>30 220,097 1,078 1,594,580.0 0.68 0.96 (0.90-1.02) 0.77 (0.72-0.82)

Nondiabetes? <18.5 147,971 934 1,024,004.1 0.91 1.22 (1.14-1.30) 1.25 (1.17-1.34)
18.510 23.0 2,281,115 9,434 16,482,138.1 0.57 1.00 1.00

2310 25 1,617,226 6,944 11,756,798.9 0.59 1.06 (1.03-1.10) 0.99 (0.96-1.02)

2510 30 1,786,359 7,919 12,994,626.7 0.61 1.05 (1.02-1.08) 0.93 (0.90-0.96)

>30 169,740 723 1,233,995.4 0.59 0.94 (0.87-1.01) 0.82 (0.76-0.88)

Diabetes® <18.5 11,175 188 68,189.9 2.76 1.52 (1.31-1.77) 1.56 (1.35-1.82)
18.510 23.0 202,765 2,192 1,398,235.9 1.57 1.00 1.00

231025 209,560 1,947 1,481,471.0 1.31 0.88 (0.83-0.93) 0.86 (0.81-0.91)

251030 324,333 2,807 2,313,154.6 1.21 0.80 (0.76-0.85) 0.78 (0.74-0.82)

>30 50,357 355 360,584.7 0.98 0.73 (0.65-0.82) 0.69 (0.61-0.77)

E7IV 1 (Model 1) 134EHEB X ORI CHiIE,

E7V 2 (Model 2) \Z4FHn, PR, BZELIRYE, #am, EHEE, DA, mfUEE, BERRES L O BELEE THiIE.

SHIBEMERICBL, p <0.001 (Cox HfI/N— FREURZH) o



Table 1 WiREAREFONRER D

BMI (kg/m?)
Total <18.5 18.5 to 23.0 231025 25 to 30 >30 P Value
N (%) 6,800,601 159,146 (2.3) 2,483,880 (36.5) 1,826,786 (26.9) 2,110,692 (31.0) 220,097 (3.2)
Age, mean + SD 54.4 +£10.5 56.8 + 13.3 53.8 £10.8 545 +10.2 54.8 +10.1 543 +10.3  <0.001
Male, n (%) 3,407,775 (50.1) 72,922 (45.8) 1,110,458 (44.7) 963,945 (52.8) 1,167,691 (55.3) 92,759 (42.1)  <0.001
Height, mean + SD 161.7 + 8.8 160.8 & 8.7 161.2 + 8.4 161.9 + 8.8 162.1 4 9.1 160.2 +£9.5  <0.001
Weight, mean + SD 62.8 +10.6 456 + 5.5 55.6 + 6.6 63.1+7.0 70.5 + 85 81.9+102  <0.001
BMI, mean + SD 240+ 3.0 17.6 + 0.8 21.3+1.2 240+ 0.6 26.8 +1.3 31.8+19 <0.001
WC, mean + SD 812+ 86 68.1 + 6.1 75.3 £ 6.2 81.5 £5.73 874 +6.2 96.3 + 7.4 <0.001
Smoking, n (%) <0.001
Never 4,325,306 (63.6) 100,623 (63.2) 1,648,943 (66.4) 1,140,998 (62.5) 1,283,854 (60.8) 150,888 (68.6)
Former 1,054,121 (15.5) 15,486 (9.7) 306,327 (12.3) 309,194 (16.9) 392,583 (18.6) 30,531 (13.9)
Current 1,421,174 (20.9) 43,037 (27.0) 528,610 (21.3) 376,594 (20.6) 434,255 (20.6) 38,678 (17.6)
Drinking, n (%) <0.001
Nondrinker 3,988,533 (58.7) 105,570 (66.3) 1,513,641 (60.9) 1,044,783 (57.2) 1,185,634 (56.2) 138,905 (63.1)
Light to moderate drinker 2,388,388 (35.1) 45,695 (28.7) 842,281 (33.9) 667,976 (36.6) 767,036 (36.3) 65,400 (29.7)
Heavy drinker 423,680 (6.2) 7,881 (4.9) 127,958 (5.2) 114,027 (6.2) 158,022 (7.5) 15,792 (7.2)
Regular PA, n (%) 3,370,594 (49.6) 61,976 (38.9) 1,196,265 (48.2) 939,196 (51.4) 1,072,888 (50.8) 100,269 (45.6) <0.001
Income (lower 20%), n (%) 1,834,905 (27.0) 46,731 (29.4) 696,589 (28.0) 479,922 (26.3) 549,060 (26.0) 62,603 (28.4)  <0.001
Hypertension, n (%) 2,298,725 (33.8) 31,987 (20.1) 586,165 (23.6) 609,337 (33.4) 937,943 (44.4) 133,293 (60.6) <0.001
Dyslipidemia, n (%) 1,574,903 (23.2) 16,763 (10.5) 415,558 (16.7) 435,041 (23.8) 625,591 (29.6) 81,950 (37.2)  <0.001
Diabetes status <0.001
Normal 4,268,630 (62.8) 117,257 (73.7) 1,742,806 (70.2) 1,142,612 (62.6) 1,165,381 (55.2) 100,574 (45.7)
IFG 1,733,781 (25.5) 30,714 (19.3) 538,309 (21.7) 474,614 (26.0) 620,978 (29.4) 69,166 (31.4)
New-onset DM 243,298 (3.6) 4,168 (2. ) 62,303 (2.5) 62,612 (3.4) 99,743 (4.7) 14,472 (6.6)
Duration <5 years 284,307 (4.2) 3,285 (2.1 63,632 (2.6) 72,387 (3. ) 123,200 (5.8) 21,803 (9.9)
Duration >5 years 270,585 (3.9) 3,722 (2. 3) 76,830 (3.1) 74,561 (4.1 101,390 (4.8) 14,082 (6.4)
SBP, mean + SD 1242 +15.4 118.3 + 16.1 120.8 + 15.2 124.5 + 14, 9 127.7 +14.9 131.8 £ 154  <0.001
DBP, mean + SD 77.2 £10.2 73.6 +10.2 75.1+9.9 773 +9.9 793 +£9.9 81.9+103  <0.001
Glucose, mean + SD 99.9 +24.9 95.5 +24.4 96.8 + 22.9 99.9 + 24.6 103.0 + 26.2 107.9 £29.9  <0.001
Total cholesterol, mean + SD 199.1 + 37.0 186.3 + 34.7 194.5 + 35.7 200.4 + 36.9 203.5 + 37.8 206.1 +39.0  <0.001
HDL-C, mean + SD 55.0 + 19.8 61.3 &+ 20.6 57.7 +£19.45 542 + 194 52.3 +£19.9 51.8 £20.3  <0.001
LDL-C, mean + SD 116.9 + 34.5 105.8 + 31.8 114.0 + 33.0 118.4 + 34.4 119.4 + 35.7 120.2 +36.8  <0.001
Triglyceride® 1191 87.5 101.1 122.4 140.6 152.1 <0.001
(119.02-119.12)  (87.31-87.72) (101.0-101.2) (122.3-122.5) (140.5-140.7) (151.8-152.5)
S URCC]

WC =w T A MEPHE, PA =iEBFE 1, SBP =IGHIME, DBP =iLiRMIIE, HDL =mE ) REHE, LDL ={KitEY REHE,

Table 4 RBEZEEEADNDS SEHKIV 5FELIAD PD 242 (3-Year Lag H KUV 5-Year Lag) IZHF5,
YRR RREIRR TRERIME L7z BMI B PD FIED HR

3-Year Lag 5-Year Lag

Incidence Rate (per 1,000 PYs) HR (95% CI) Incidence Rate (per 1,000 PYs) HR (95% Cl)

Total BMI (kg/m?)
<185 1.12 1.21 (1.13-1.29) 1.27 1.16 (1.06-1.26)
18.5 10 23.0 0.75 1.00 0.89 1.00
2310 25 0.78 0.98 (0.95-1.01) 0.94 0.98 (0.95-1.02)
25 10 30 0.82 0.92 (0.89-0.95) 0.98 0.91 (0.88-0.94)
>30 0.80 0.80 (0.74-0.85) 0.96 0.80 (0.74-0.86)
DM BMI (kg/m?)
No <185 0.99 1.18 (1.09-1.28) 1.14 1.13 (1.04-1.24)
18.5 10 23.0 0.66 1.00 0.79 1.00
2310 25 0.69 1.00 (0.97-1.04) 0.83 1.00 (0.96-1.04)
25 10 30 0.71 0.94 (0.91-0.97) 0.85 0.93 (0.90-0.97)
230 0.71 0.86 (0.79-0.93) 0.87 0.88 (0.80-0.97)
Yes <185 3.02 1.32 (1.11-1.56) 3.46 1.29 (1.05-1.59)
18.5 10 23.0 1.78 1.00 2.12 1.00
2310 25 1.54 0.93 (0.87-0.99) 1.82 0.91 (0.84-0.99)
25 1o 30 1.42 0.91 (0.86-0.97) 1.69 0.90 (0.84-0.97)
>30 1.11 0.80 (0.71-0.91) 1.27 0.76 (0.65-0.88)

HR (E4F s, PER,
PYs = A - 4F,

BRERDL, W, SEEPEM, DOA, mIMUELE, PR B X OB PVEE THiIE,
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Structurally Distinct o-Synuclein Fibrils Induce Robust Parkinsonian Pathology

Hideki Hayakawa, PhD,! Rie Nakatani, MD, PhD, Kensuke Ikenaka, MD, PhD, Cesar Aguirre, PhD, Chi-Jing Choong, PhD,
Hiroshi Tsuda, MD, PhD, Seiichi Nagano, MD, PhD, Masato Koike, MD, PhD, Takeshi Ikeuchi, MD, PhD, Masato Hasegawa, PhD,
Stella M. Papa, MD, Yoshitaka Nagai, MD, PhD, Hideki Mochizuki, MD, PhD, and Kousuke Baba, MD, PhD

' Department of Neurology, Osaka University Graduate School of Medicine, Osaka, Japan

o-¥ X 7 L 4 ¥ (alpha-synuclein; a-syn) &, 78— F ¥
Y V¥ (Parkinson’s disease; PD) DJRIZENEEHTH %
LE—/MED FEMEFZTH Y, o-syn DHEIZ TR
WEREEPD ORI L 7% %, a-syn D GSID ZHR % - E
THEEE, EEOMKEREET S, LaL,
F%ETIE, GSIDERZMD o-syn DEFEME LKW S
EARENT WD, ABIJETIE, G51D 25 o-syn it
(fibril) %~ 7 ZMWAIZIEAL, o-syn G51D 2524
12 BE O R B S 5 BT & MG L 72

in vitro

Movement Disorders, Vol. 35, No. 2, 2020, pp.256-267

7 =) RGN T, BPAERLE K OV GS1D 4
2 o-syn BHEOEE 2 0T L7ze 5, in vitro OIFFLE
HNBIZ BT, o-syn BRHE D B AT GE % 717 L 72,
RIZ, o-syn BiAfE 2 BBENITTEA L7Z in vivo D7 A E
TV aEHA, o-syn DRy — B L OBEET 212
ZAb % Gl L 720

HER —mmmmmmmmmmmmmmmmmesemmeeeoooooooooooooe-
GS51D 2 5 o-syn #ifE 1%, ¥ AETY o-syn #AE & L,
BYy— MEEMNE D o 70 osyn Z BRI FEBL T 5 M FL

Figure 1 G51D £R o-syn i@ RMAEEIFIEERT. (A) MBI E N WT orsyn ####E K0 G51D BR arsyn ###D ThT &5t
SREDFIIRFEIAR. G51D B arsyn #RH#EIE WT arsyn #&#E &L W6 ThT BHBREDEL. (B) AMTOEERET I TR N WT
o-SYN FFHER KO G51D ZR a-syn #HOBFBEMBETE, A7 —)L/N— 1 um. (C) KEDFEEDHRIE, WT a-syn #i##s L0 G51D
ZR o-syn #HETHRONIZ FT-IR AN MLERT . FRBOMEKETRIIE B >— MEEERY . SBOMIDILHIETHD, T—&Id,
1.628cm ™" B—h, FEDIR) ZRLETDIHTADHET I (Gaussian species model) TV« v h&EH7z, (D) FTIR AT~
WDOFAYARY1—>3>, TAVAR) 21— 3> OFER, GEID ER arsyn ##ED B> — hEE (64.010.45%) &, WT o-syn ##HED
B—hEE (393+£16%) KUHBNIENRENE, £/, GEIDER asyn gD aNU v 7288 (304+£0.35%) & WT

SN #RHED a Ny IV AEE (337 £ 1.55%) KWEHED o7z, T—&IE, izl 7ckE 3 ROI9E + ifEREETRYd (o <0.05

0 < 0.0001, Student t18E). o-syn = a-> X7 LA, abs =280 nm IZHFTDEIE, FTIR=7—IZHHFs, TEM =58

BFEEMEE ThT=F7F77E> T, WT =842,



FHMNEIC GSID Z R o-syn BHEZHRMT 5 &, U V1
1t o-syn FH AR E RIS K S Lize FERIZ, GSID
B o-syn HEL Y ADOBENITTEAT L &, BAE
Bl o-syn RRAEE A~ AN, XD IR#ER Y VEEL
o-syn RENFHEIE S NIz HEHIREFTRE LT, G51D
LR o-syn MMERTEA L2 ATIE, I b VRYT

B L EFEEL L) BT BE = 2 -1 Y OB
D b7z,
RUFFEDFER DS, G51D BRI PD O MDD R B
DHFEREEIZIE, GS1D 25 or-syn MrAE ORI I 22 5 A
WEREEERI-TZ LIRS NI,

(B3R : BFor  1E5L)

OKEYWORD © /S—F>V K a>XULAY, LE—/IMA &8 gmETIL

Figure 2 G51D ZR orsyn iRflE, WILEMBICHTD U VB orsyn HAKROHZIRET B. £ N WT orsyn ZREMITBEIFIR
9% SH-SYS5Y #fifg (SH-SY5Y WT orsyn #if2) (XL, (A) PBS, (B) WT orsyn fig#, (C) G51D B E orsyn it & MIBRICH 1T,
posyn £ (FE) XU DAPI AR (FE) ORBWARZELER. ATORIE ThZHUBTRLUEBEOSEROBHETE
THb. (D) EEAICHE L 6 DO 20 ZBEMERFT T, 2MiEICH T3 posyn BHEMBEOEIE (%) &#EEL7/. G51DZ X a-syn
ISHEA IR U /=HBECLE, WT orsyn #RfE2 4038 U 7=#IARICEE X, £HIBRICHT D parsyn BBHEMBEDEIE (%) PEh o7z, (4 [EDIRIT
L7=5RB%), *p < 0.05, Wilcoxon fFELIEAMII&E. (E) LDH 7 v+ Tl osyn i (100 ~ 1,000 nM) OFRMICKY), 24 BFfE#E
DR T SH-SYSY WT orsyn #lifad LDH BB IFFHREINE D o7z, #ERITFTFEHE £SEM TR7. A7 —JL/N— 110 um. o-syn = o-
XA, DAPI= 4 B-diamidino-2-phenylindole, LDH =3LE&Ri/KKEESR, p-o-syn =1 > E&{E o-syn, PBS =) VERREEIER

BK, WT =548, SEM =FHE0IRERZ,

Figure 3 G51D Z & o-syn g # 13 ®E D p-asyn 5
MLE—RREZZEKT D, (F) orsyn i#EEAT TR
BICBT B p-o-syn BIEREDHH. FREORIE. LE—
IMIRE KO L E— g RiEiR L 2R g . WT =545,

¥ HAGEMULEM © Figure 313, X% —EFdei L CIBiRL
TBYIT,
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=%V VIRBEDOHFRICEITDL -3 X7V VD
real-time quaking-induced conversion i£IC Xk 5

o-Synuclein Real-Time Quaking-Induced Conversion in the Submandibular Glands of

Parkinson’s Disease Patients

Sireesha Manne, DVM, PhD,! Naveen Kondru, DVM, PhD, Huajun Jin, PhD, Vellareddy Anantharam, PhD, Xuemei Huang, MD, PhD,

Arthi Kanthasamy, PhD, and Anumantha G. Kanthasamy, PhD

1Department of Biomedical Sciences, Parkinson’s Disorder Research Program, Iowa Center for Advanced Neurotoxicology, Iowa State University, Ames,

lowa, USA

KMNA A= —DRFERE, N—F 2V U
(Parkinson’s disease; PD) DFZWIICHBIT 5K E i 1
DTHb, MEOWRETIE, £V ¥ 1290 VL%
9 - X7 L 4 ~ (a-synuclein; aSyn) »PD & D
FH T AR B TIRIEMR IR E S Tw b,

PD B #H OFH T IALRRIC BT 5 2% oaSyn O % B
&L 7R K E 2 D HE Y 7 real-time quaking-induced
conversion (RT-QuIC) #EIZ2W T, JEHFEH (proof-of-
principle) WIZE%EML, HET %,

PD B #, HIMEICHERERL IV E— /KR
(incidental Lewy body disease; ILBD) &, xfHi#tER#
ORI L7231 PR OMBEMA E Av~< ) Vg T
7 4 /AL (formalin-fixed paraffin-embedded; FFPE) 1)

Movement Disorders, Vol. 35, No. 2, 2020, pp.268-278

FicBWT, REQuIC #:12 & ) 2% aSyn Z M, E&
L7z

R -
IR R O T BALRL IS & 5 N5 W aSyn 12DV T,
RT-QuIC {EIC & D B Y — F (seeding) {HPEOB)E
Mt L7z PD A 13 6, ILBD & 3 6, xf M skbrd
16 BIDOF 32 Pl i L& 25, PDEEB LU ILBD
B E R RBEERE & OB B IREIX 100%, FERE
JE1294% T o 70 BIREWITE E LT, PD AL X
UV ILBD B E DM H ORI B W T, ok & ik
L7255 oSyn @ ¥ — FiEME EAIZBE L, 100% O —3
JEASER® 5 M7z End-point dilution %12 & % By REFEAT O
R, RIS BU 2% aSyn O ¥ — FiitEZIAW S
AFIv I VLT RRTIEDVPHLNPICE 72,

= i
A af

AWFFEDRE R B, AN TERIT A 7 51 IR O LgAR Ik

Figure 3 FETIRD FFPEYIRICHIT2EE aSyn O — NEMDIHE. (A) PD, ILBD HXUOMRBOMEKICE T DT FIROKES R—
NOFATSE>T (thioflavin T; ThT) #38E. PD $& 0 ILBD #&4 Tl EE aSyn DENHAHH>ND, (B) PD, ILBD £ KU
BOBKICHIT2EAERERE (protein aggregation rate; PAR) D&, PD Tld, ILBD HLOTHIBDETIRATY 2— MIHA,
HE aSyn EDEMHBHS5ND. ILBD EXBREDEIC, HEHPWARELRO SNED >/, PD 13#&& (F&), ILBD 3k (L >I®)
BELOWE 16 #%K (1) % oSyn ® RT-QUICKICE D 7Y 71 TieE L. Tukey ERREEZHED—TTEES AT (analysis of
variance; ANOVA) T 3B &&=, £i%f% 4 BORETHREL, ERIE 4 BORERBOTHES KOIEERETRLE. "
= 0.0001,



B L O FFPE Y 126 L € RT-QuIC % Wb 2 & T, oSyn #H 3 % ILBD JEBI T ¥ — NGB &7z

BWREB X R ECPDEOBNELZ R TE, ZEhs, ik PD OfFEICB VT, FH FIRALRRE H
Z 9 L7 RT-QuIC EOFANERTH A Z LD T W72 RT-QuIC 256 T A WHEMEMFERE S iz
FEES Nz F72, RIEHMBRILFENICHRE S WY (B53R 1 £/ F#)

I EFE/NT T 1 >3 (formalin-fixed paraffin-embedded; FFPE), /S—F>Y %%
© KEY WORD © (Parkinson's disease; PD), £% o->*X% L1 > (pathological a-synuclein; paS). real-
time quaking-induced conversion (RT-QuIC), 28R (submandibular gland; SMG)

Figure 4 RT-QUICXICE&D PD #&ADEE aSyn D
50% seeding dose (SDso) FrskfE. RT-QUIC&IC
BlT% PDBEDKAESZ—K (A) HLOETIRE
#iais (B) @ end-point dilution, & hL—2I& 4 [H
ODREAEDFHETH D, &7 T 7HADERIE,
Spearman-Karber ###fi C&EHE L 7z SDso DRE Z 7R~
L, BREDR—N1BEBLOE TR 2 BEICKS
ETHB.

Figure 5 Z|TIRERERVPD E=4U> 7Y —ILELTO aSyn O RT-QUIC EDIERE., AR TERENL /258 PR E, EHbig
RO EZBRIC, RT-QUICTEIC K 2MERICMIEL TW2, RT-QUICED—EDIEEE, 96 VT TL—bEBLVeN1 AL—T Y
AR TERET D, BV, P—RELVTETRAEYX—ME5 L &, BEEELTGRBAZE N oSyn ZREZ ST RT-QUIC RISES
#O5 UL ZINAB. EE oSyn Z2TIEEIE, RISBIRICENT, MWMIRICHEXTRO ThT RAREERT . JORGBEIFILEALTE
ZRYUZTRIRETHY), FIRIEB KURED/OHDHRIET — R UIEE 24 ~ 48 BEI TR 79 D, 58 MRICHT S aSyn D RT-QuIC &I,
PD Ol ETHEIOREOE=R U JICERRISE TE2RIERED D 5.
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Oxford Discovery 23— b

Blood Biomarkers With Parkinson’s Disease Clusters and Prognosis: The Oxford Discovery

Cohort

Michael Lawton, BSc, MPhil, MSc,! Fahd Baig, DPhil, Greg Toulson, PhD, MSc, Alireza Morovat, PhD, FRCPath, Samuel G. Evetts, MSc,

Yoav Ben-Shlomo, PhD, MSc, and Michele T. Hu, PhD, FRCP

1 Population Health Sciences, Bristol Medical School, University of Bristol, Bristol, UK

I8—F Y U9 (Parkinson’s disease; PD) 2B 5 Pk
OFHNZ, M4 DEBHOTHRIER, WRHABRTF A >,
FBURHEON G BB O ARIIBNWT, EELREIR
b0, MENA F =5 —Z T HO TN DO fE

MADH %o

Movement Disorders, Vol. 35, No. 2, 2020, pp.279-287

R TIE, FPHROTFMISEVZOWTREEOD S 40
DIMENA A —=H =L LT, 7HE)FEAY AL
(apolipoprotein Al; ApoAl), C JUSHEAITE (C-reactive
protein; CRP), JREEB X LY ¥ I Y D& ER L 7=

Oxford Parkinson’s Disease Centre Discovery Cohort Study

Table2 NAF~Y—Hh—&, PDYTRA TDHIICKBDIERT TAR—EDRILE

(Ftp. MRS KU RFRERRE THILE)

Blood biomarker Cluster 1 n =210 Cluster 2 n = 104 Cluster 3 n =152 Cluster 4 n = 155 Adjusted P value q value
ApoA1 (g/L) 1.63 (0.24) 1.69 (0.25) 1.53 (0.22) 1.64 (0.27) < 0.001 0.001
CRP (mg/L) 2.65 (8.1) 1.93 (2.7) 4.06 (9.7) 26 (4.1) 0.02 0.03
Uric acid® (umol/L) 306 (75) 292 (67) 323 (77) 304 (81) 0.22 0.30
Vitamin D (nmol/L) 48.0 (22) 51.4 (27) 46.8 (28) 50.6 (24) 0.38 0.38

ApoAl =7 RV REHY Al, CRP = C RIEMHEAE,

CRERIIEER THEHEL SN TV 27280, HIEZROBEMEIIAE T NV OMFI O THIE L T v,

Table 3 REFHRBIERE CO/NA F Y —H—EFHROMEME
(F—REBRICE T BDN\A F Y —H—DIREREDE DY)

Adjusted associations

MDS-UPDRS lll Intercept Slope (per year) Intercept q value Slope q value
ApoA1 —0.90 (—2.06 to 0.25); 0.12 —0.06 (—0.40 to 0.29); 0.74 0.17 0.91
CRP —0.35 (—1.39 to 0.69); 0.51 0.26 (—0.05 to 0.57); 0.09 0.51 0.19
Uric acid® —0.96 (—2.02 to 0.10); 0.08 0.36 (0.04 to 0.68); 0.03 0.17 0.11
Vitamin D —0.82 (—1.87 t0 0.24); 0.13 0.02 (—0.29 to 0.33); 0.91 0.17 0.91
MoCA Adjusted associations

Intercept Slope (per year) Intercept q value Slope q value
ApoA1 0.29 (—0.02 to 0.60); 0.07 0.00 (—0.08 to 0.08); 0.99 0.24 0.99
CRP —0.19 (—0.48 t0 0.09); 0.18 —0.02 (—0.10 to 0.05); 0.50 0.24 0.67
Uric acid® 0.21 (—0.08 to 0.50); 0.16 —0.03 (—0.10 to 0.05); 0.48 0.24 0.67
Vitamin D 0.16 (—0.13 to 0.45); 0.27 0.03 (—0.05 to 0.10); 0.48 0.27 0.67
MDS-UPDRS Il Adjusted associations

Intercept Slope (per year) Intercept q value Slope q value
ApoA1 —0.93 (—1.50 to —0.35); 0.002 —0.07 (-0.21 to 0.07); 0.34 0.004 0.45
CRP 0.81 (0.29 to 1.34); 0.002 0.11 (—0.03 to 0.24); 0.12 0.004 0.29
Uric acid® 0.04 (—0.49 to 0.57); 0.88 0.04 (—0.09 to 0.18); 0.53 0.88 0.53
Vitamin D —0.75 (—1.28 to —0.22); 0.005 —0.10 (—0.23 to 0.03); 0.14 0.007 0.29
MDS-UPDRS | Adjusted Associations

Intercept Slope (per year) Intercept q value Slope q value
ApoA1 —0.82 (—1.31 to —0.33); <0.001 —0.02 (—0.13 to 0.09); 0.76 0.004 0.76
CRP 0.45 (0.01 to 0.90); 0.047 0.06 (—0.04 to 0.17); 0.22 0.06 0.61
Uric acid® 0.53 (0.08 to 0.99); 0.02 —0.05 (—0.16 to 0.05); 0.31 0.04 0.61
Vitamin D —0.41 (—0.86 to 0.05); 0.08 —0.03 (—0.13 to0 0.07); 0.56 0.08 0.75

MDS-UPDRS = Movement Disorder Society Unified Parkinson's Disease Rating Scale, MoCA = Montreal Cognitive
Assessment, ApoAl =7 RV REITH Al, CRP = C SUBEHIHE,
T3 (FRHCRRLZVIRD), HEH (95%EEXH)  p HTRT (RVFLNVETN) ETVIEBWIRAE

PRI TS

CRERIIHER THEHEIL SN TV 27280, HIEZROBEMEIIAE TV OMBI O THIE L T v,



O] & 24— b O PD BERE 624 B (R i i Jefif -
LOE, WUAALEP £ 0.5 ~2.0) 2RI, ZhHoN
A A= — 7 — 2R MGR O MG BV THlE L7z, i
FERAGIE D 3k — b DEFKRGE D 57— & BRER 7 71—
FTPDHTIATRIEEL, "AF~Y—A—LPDY
754 7L & & THEE L 72c Movement Disorders
Society Unified Parkinson’s Disease Rating Scale (MDS-
UPDRS) Part I (F§#fib%aE, 1783 X U5 5)), PartII
(HEAEEEME) B X Part I GEE)FEHE), Montreal
Cognitive Assessment (MoCA) ZHz)i& 975 <)V F L X
VETFVIZEY, TOBROEEFERDS X OIEEREIR O
HEATHNA <= —IZE ) PSS N D9 E ) » %S
L7z NAF < —h—&, PDRIERIERDB L OB Wi
e 2l S ETHET L7z ZEILEOMHIETE, p
EDOE & L CTBFEAE (false-discovery rate) O g fH%
Bl L7,

R -
ApoAl fEB X UV CRPIEIZIE, AWFZ7ECHiE L 72 PD ¥
THATHTENALN, EEERERE, O
REAR, BIRAEY 754 7] OBF T, ApoAl
iRk <, CRPHASE 2> 720 ApoAl ffl, CRP 1,
Yy I v DEMEIR, FFERREEO H W ATGEEO AR
R (MDS-UPDRS Part I (H % iGE)E)) & B L7z,
HEER - mmmm oo
WIIEBRIBRE DR Y 75 4 72 5T 52 LT, BED
TEE / JEEBNE R O BRI & O 7 B & R S
NAFXR—=H—DTaT 7 A VEHLrLRY (LIHO
VAT Ay 7 BRET IV, e, YRR, SRR R
THIIE), ¥ 7% A4 70 HOEWHZ LSHEFED SN
720 FEBYAEIR F 72 (X IEEBEIR O F 14 % T 00T BE 22 LR
WA F =T =13 o7

BEER I RER fEE)

OKEYWORD © /S—*>V2fK, JK— NMAK, F# OARNAAY—H—

Table 4 N&2—2EBETIL (FLEHITHIE) ICKDERFMLBIFE CONA F Y —H—EFROEER
(T—REBMRICBIIBDNA A —H—DIREREDEALHY)

Adjusted associations

MDS-UPDRS Il Intercept Slope (per year) Intercept q value Slope g value
ApoA1 —0.93 (—2.02 t0 0.16); 0.10 0.04 (—0.30 to 0.38); 0.82 0.36 0.90
CRP —0.40 (—1.40 to 0.60); 0.43 0.26 (—0.07 to 0.58); 0.12 0.43 0.24
Uric acid® —0.70 (—1.82 to 0.41); 0.22 0.29 (—0.05 to 0.64); 0.10 0.36 0.24
Vitamin D —0.65 (—1.79 to0 0.50); 0.27 —0.02 (—0.38 to 0.33); 0.90 0.36 0.90
MoCA Adjusted Associations

Intercept Slope (per year) Intercept q value Slope q value
ApoA1 0.29 (—0.04 to 0.62); 0.08 —0.02 (—0.11 to 0.07); 0.64 0.23 0.72
CRP —0.17 (—0.46 t0 0.12); 0.24 —0.03 (—0.12 to 0.06); 0.57 0.28 0.72
Uric acid® 0.25 (—0.06 to 0.55); 0.12 —0.05 (—0.14 t0 0.05); 0.32 0.23 0.72
Vitamin D 0.16 (—0.12 to 0.44); 0.28 0.02 (-0.07 t0 0.10); 0.72 0.28 0.72
MDS-UPDRS I Adjusted associations

Intercept Slope (per year) Intercept q value Slope q value
ApoA1 —0.73 (-1.33 to —0.13); 0.02 —0.16 (—0.35 t0 0.02); 0.08 0.02 0.32
CRP 0.76 (0.18 to 1.34); 0.01 0.11 (-0.05 to0 0.27); 0.17 0.02 0.33
Uric acid® 0.07 (—0.52 to 0.66); 0.82 0.06 (—0.11 to 0.24); 0.48 0.82 0.48
Vitamin D —0.74 (—1.31 to —0.17); 0.01 —0.06 (—0.23 t0 0.11); 0.48 0.02 0.48
MDS-UPDRS | Adjusted associations

Intercept Slope (per year) Intercept q value Slope q value
ApoA1 —0.65 (—1.20 to —0.11); 0.02 —0.10 (—0.26 to 0.07); 0.25 0.08 0.49
CRP 0.40 (—0.10 to 0.90); 0.12 0.08 (—0.06 to 0.23); 0.24 0.12 0.49
Uric acid® 0.50 (—0.01 to 1.00); 0.06 —0.03 (—0.16 to 0.10); 0.63 0.11 0.79
Vitamin D —0.44 (—0.99 to 0.11); 0.12 0.02 (—0.11 t0 0.14); 0.79 0.12 0.79

MDS-UPDRS = Movement Disorder Society Unified Parkinson’s Disease Rating Scale, MoCA = Montreal Cognitive
Assessment, ApoAl =7 HYKREE Al, CRP = C JUSHEITE,
T3 FHIERLZVIERD), HEM (95%EEXH)  p ETRT 39— YREET V). T VIEBWIRAE

EPERTHEIE,

RBBIZHEER TR L STz, HIEROBEEIC BV THARETFVORNOHTHIEL TWh, Zhu, 5l
EpkBlE OMEAEHICB VT, FERELRDIRIRIC X BIREZEARD LN L7120 ThH b,

Table 5 NAAX—H—ERERFHESOZHEFEREOXNLE (E5H JORRIARE THIE)

Blood biomarker Direction P age at onset P age at diagnosis q Value age at onset q Value age at diagnosis
ApoA1 - 0.19 0.21 0.26 0.28
CRP + 0.05 0.045 0.10 0.09
Uric acid + 0.02 0.03 0.09 0.09
Vitamin D + 0.58 0.65 0.58 0.65

ApoAl =7 RV REHH Al, CRP = C JUsPE&EHAE.
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Y X7 VA VDN F =T —=INFIN\D
CSF ¥ 7-13liEP=ax—a 745 X MESHDOBINC X 5
IN—=F Y Vi R DEIHE

CSF or Serum Neurofilament Light Added to a-Synuclein Panel Discriminates Parkinson’s

From Controls

Linda P. Oosterveld, MD,! Inge M.W. Verberk, MSc, Nour K. Majbour, PhD, Omar M. El-Agnaf, PhD, Henry C. Weinstein, MD, PhD,
Henk W. Berendse, MD, PhD, Charlotte E. Teunissen, PhD, and Wilma D.J. van de Berg, PhD

1 Department of Anatomy and Neurosciences, Section Clinical Anatomy and Biobanking, Amsterdam Neuroscience, Amsterdam UMC, Vrije Universiteit

Amsterdam, Amsterdam, Netherlands

—a2—0a7 4 F 4 FES (neurofilament light chain;
NfL) I ZHRBEED - —TH Y, X—=F VYV VIR
(Parkinson’s disease; PD) DR NA < —h—& LT
BRI, AR HIYIL, PD B & R 5t ks
EDFRNBU BIRENA F =D =S ANV EHELT D
9 2T, BEOMERI (cerebrospinal fluid; CSF) 734
F = —%—& CSF % 7213 ML b NIL o PR 234 T H
ENEIVEMHETHIETHL, 72, CSEFB LT/
F 721 ML O NIL 6 A3 B E L O B R R EFA T H &
BT 2% 22 &) 22OV T B Ml L 720

PD [ 139 BB X OiEl & ~ v F S 72 h B i
2Pl eI G L L, CSFB LU/ F 7212 1MLl © NIL i
RWELTze AT v TIAZXUT AT 4 v 7 WIiH5H %
v, # o> X7 L4~ (o-synuclein; o-syn), & 1) T —
o-syn, V) YL a-syn, TIVYNA R —IFDOINA F < —
=2 &t CSENA X = — /84 VIZH L, NfL ®
EMBPHFHTH 20 E ) »riE Lz REEEZD
FHEIEE & LC, #EW MR, Unified Parkinson’s Disease
Rating Scale Part Il (GEE)FERE) (UPDRS-II), Hoehn and
Yahr (HY) %3#, Mini-Mental State Examination (MMSE)
et L7zo

Movement Disorders, Vol. 35, No. 2, 2020, pp.288-295

AEHETHRIE R, CSF H NfL I, X HRBEER S & o Hig
IZBWT, PDEETL2%EL (p<0.01), IMFEH NfL
fEIX37% E > 72 (p =008 (—HHMIEETIV, 4E
i % cofactor & 3% ), CSFHI NfL, VU ¥ &1L o-syn/ #&
o-syn Jb, FV I~ — o-syn/ ¥ o-syn Lk EPEH T L 2 &
T, PDBH LIS L OENICB T L REEAT
TUHF L7 (TR (AUC) :0.92)s CSF /YA
F = A = XA VICHER NIL 2 M2 7256, 5l
REIXFAREETH -7z (AUC : 0.90), IMLiEH NfL HEE,
MMSE A 2 7iEfl & B L 72, CSF B L U/ F 721305
@ NfL i & BRI 2 B EREE & OfIZ, Zhlso
R IR SN o 720

D o e e e e
A af

CSF o-¥ X 7 L A ¥ 53 FHi 8% )V~ CSF /' NfL D38
&, PD R & AE IR ER A & @I B W THH
Tdhbo IMIFEH NFL & LKA < —H — 782
BT A & T, PDEH LI IREERE L OEHICBIT
LAV OB S SI1CE F DD %o

(B53R - £/ FHHD

OKEYWORD © CSF/N\AFA~Y—H—, Z2—0O71 A KEHE N—F2VK WE A FX—H—



Figure 2 D& CSF & KU mEH NfL EDHERI (Pearson
B R EHHAR. WRTEEXIBEOME (=050, p=
0.001), E#FIEPDEHOMEA (=043, p=0008) &7,
CSF =Ri&E#ER HC =@EXER LN=8%x# PD=/\—%
N R

Table 2 PD #EICHFS CSF B LUMEF NfL B HRBDFH & DORHE

Disease duration (years) UPDRS-IIl score Hoehn and Yahr stage MMSE score
CSF NfL (pg/mL) -0.007 0.076 0.040 0.009
Serum NfL pg/mL) 0.067 0.000 0.046 -0.193?

CSF = EHE, NfL ==2—174 5 A > MZEl, UPDRS-II = Unified Parkinson’s Disease Rating Scale Part IIT GEEj#%EE), MMSE = Mini-
Mental State Examination,

T=21%, WEMRETVTHLN BRETHY, FETHIEL TV,

i = 0.02

Table 3 CSF & KUMIEF NfL DEJR/NA F ¥ —H—H KV CSF NA F ¥ —h—/AxI)O—EE L TOHERIEE

Predictor AUC (95% CI) Sensitivity Specificity P

CSF NfL 0.73 (0.62-0.84) 68% 71% < 0.001
Serum NfL 0.64 (0.55-0.73) 61% 68% 0.005
CSF p-/t-a-syn and CSF o-/t-a-syn 0.88 (0.80-0.95) 84% 80% < 0.001
CSF p-tau and CSF p-/t-a-syn and CSF o-/t-a-syn 0.89 (0.82-0.95) 74% 85% < 0.001
CSF NfL and CSF p-/t-a-syn and CSF o-/t-a-syn 0.92 (0.86-0.98) 85% 86% < 0.001
Serum NfL and CSF p-/t-a-syn and CSF o-/t-a-syn 0.90 (0.83-0.97) 91% 81% < 0.001

AUC = Hi# FIHifE, CSF =MERER, NL ==2—07 47X MEH, ptau =) YEALSY 7, pftosyn =) Vb oo X7 LA v /1#&
- X7 VAV, o-ftroesyn =4 ) I — - X7 LA VR o X7 LA V.
PD B LA H R IR & OB BT 5 CSF B L UTIMiiEH NIfL L flio> PD O CSFNA F~—7—IZB 520 Y 25 1 v 7 Mg 55HT.
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WIS L € — MR D MR TE~ — A — & LT OIS

Retina Thickness as a Marker of Neurodegeneration in Prodromal Lewy Body Disease

Jee-Young Lee, MD, PhD,! Jeeyun Ahn, MD, PhD, Sohee Oh, PhD, Joo Young Shin, MD, Yu Kyeong Kim, MD, PhD, Hyunwoo Nam,

MD, PhD, and Beomseok Jeon, MD, PhD

1 Department of Neurology, Seoul Metropolitan Government-Seoul National University Boramae Medical Center and Seoul National University College of

Medicine, Seoul, Republic of Korea

HRY -------mmmmmmmm e e
AR S — 3 > 9 (Parkinson’s disease; PD) I 7k —
MZIBWT, f#HEOELB LN ZFomEE~—h—&
OREEMEE R L7z

it 30 Bl D FE 5 REM i IRAT8) 52 % E  (idiopathic rapid
eye movement sleep behavior disorder; iRBD) ¥ % % §%
L 720 WLRMAL, WPOLT M EEGEE, B EFE
W, 3> b7 A MEREKA, I N-(3-"F-fluoropropyl)-2-
carbomethoxy-3-(4-iodophenyl) nortropane PET % 9}t L 7=
MAEE R #E AR (ganglion cell complex; GCC) J& % il
L, MEBEBIUOMEARRN IV TV AR=F —
JEHL (availability) & OAHBZ MG L7zo MBI AR
EFNVEBEHL, ZEREZHIEL
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A iRBD % I & — b O FEHLE GCC IEIE, A o i
HEXD LINMET, FHREG PDHLY QEETH > 720
iRBD & TH, PD BEFLFRIC, I b TR MRER
EAHR NI, PNLEFEHING X 2 HBEREE ISR L,
iRBD . & PD % B X OV i ) HEpk s & o A7
BAEI o7, HEEGCCIEIE, MEZAITH LU
SRRV NT UV AR=F —FB (availability) & D
%R L 720

b S L L o e e e
A A

WEBE GCC JE 1L, RiKH PD 2 BT BRSO~ —Hh —
ERDWEENDRD S,
(BE8R 1 luK )
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Table 1 REWRHERE RBD &EF FEAIFREKS PD BEHICH|T SRR HCRBIREDLLE

Demographic and clinical characteristics of the subjects included in the retina analysis

Characteristics Control (n = 54) iRBD (n = 21) PD (n = 49) P value Control vs. PD Control vs. iRBD iRBD vs. PD

Age, y 70.6 + 8.9 69.9 + 6.2 68.9 + 9.1 0.595°

Sex, female/male, n 29/25 714 28/21 0.173°

Axial length (mm), 22.95 £+ 0.93 23.55 + 0.95 23.32 +0.93 0.025° 0.056 0.015 0.514
mean of both eyes

Disease duration, y - 47 +29 1.6 +1.3 - - - -

Hoehn & Yahr stage - - 18+ 05 - - - -

K-MMSE score - 279+19 26.0 + 3.1 0.021° - - -

MDS-UPDRS score - - - -
Part | - 74 +£38 80+68 0.659° - - -
Part Il - 31+28 74 +£63 0.001° - - -
Part IIl - 55+ 47 30.8 +£137 <0.001° - - -

Retinal thickness measures in 9 ETDRS sectors

Control, iRBD, P for trend, FDR-adjusted P for P for trend, FDR-adjusted P for
Sector Layer 108 eyes 41 eyes PD, 89 eyes ANCOVA trend, ANCOVA* LMM model trend, LMM model*
WRT 333.36 (19.67)  331.17 (17.20) 333.48 (23.02) 0.063 0.114 0.161 0.270
GCC 119.89 (10.17)  118.10 (11.81) 118.82 (11.48) 0.092 0.105 0.236 0.291
WRT 322.64 (16.84)  323.41 (14.35) 319.03 (28.23)° 0.002 0.004 0.013 0.040
GCC 108.92 (8.02) 109.02 (9.23) 106.33 (13.39)° 0.006 0.014 0.034 0.085
WRT 328.90 (17.46)  328.93 (17.09) 330.40 (27.04) 0.076 0.114 0.197 0.270
GCC 120.52 (10.03)  119.41 (13.14) 119.6 (12.68) 0.073 0.105 0.200 0.291
WRT 342.63 (18.59)  339.39 (18.34) 343.67 (31.50) 0.108 0.121 0.222 0.270
GCC 122.48 (9.89) 119.10 (13.66) 119,51 (12.29)° 0.005 0.014 0.038 0.085
WRT 333.13(19.27)  334.34 (16.83) 327.69 (24.44) 0.002 0.004 0.019 0.043
GCC 107.05 (11.83)  106.63 (15.67) 104.2 (15.68) 0.030 0.053 0.148 0.267
WRT 320.10 (17.24)  318.80 (14.97) 311.52 (32.07)° <0.001 <0.001 0.001 0.005
GCC 95.72 (8.72) 91.98 (12.20)° 88.64 (16.16)" <0.001 <0.001 <0.001 0.003
WRT 328.72 (17.94)  328.95 (19.05) 322.36 (29.59)° <0.001 0.002 0.004 0.018
GCC 105.01 (11.07)  101.15 (17.33)° 99.64 (18.73)" 0.001 0.005 0.009 0.041
WRT 331.51 (18.67)  335.05 (18.40) 331.12 (30.94) 0.090 0.116 0.240 0.270
GCC 100.00 (10.70)  100.15 (16.11) 98.67 (15.76) 0.093 0.105 0.259 0.291
WRT 261.83 (20.28)  268.27 (18.68) 261.97 (39.41) 0.292 0.292 0.407 0.407
GCC 43.58 (6.94) 45.61 (9.40) 45.25 (14.62) 0.352 0.352 0.463 0.463

F— I F M FEHERZ) TRT. KL, FDR OMIEIC L R ANA B Z R,

#p flilZ, ETDRS % v 7D 9 DDt 7 ¥ —ZB1F 5% IOV, FDR D@L DHIEL T 5,

AT & B 3 BER O LR,

by BUEIC & 5 3 BEE O Hii,

‘Mann-Whitney #%12 & % PD & iRBD & O LK,

YANCOVA B X 1" Bonferroni DF % LERIC & 2 3EAI ALY PD LR OFEE (p < 0.05),

cANCOVA 3 X 0" Bonferroni DH# LHKIC L % iRBD &xflEE DA (p < 0.05)0

PD =/%—% ¥V 9§, iRBD =4#5¢1% REM HE R AT B 524 JiE, K-MMSE = Mini-Mental Status Exam % [ 5% i, MDS-UPDRS = Movement
Disorders Society Task Force 2 ? Unified PD Rating Scale, ETDRS = Early Treatment of Diabetic Retinopathy Study, WRT =4fii/&, GCC =
TR AR, ANCOVA =357 HF, FDR =A% 5 (false discovery rate), LMM =#IEREFEET IV (TRTOWFHER 3K
TR LMERSITE LT, F—BEENOIRBAHRY, 5, F, IREMEAZEL-ETVERH),
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EE=)
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FIX=N—DIV—AELTHETH S, ¥4 71 RNA
(microRNA; miRNA) 1%, REEEOEV Y a—7 1 »
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Figure 1 fI%M PD 8%, GBAZER PD £, SNCAMST £ R PD & S @E iR uEE & O%7ICREd 22 EEEHEEE (ROC)
AR, (A) miR-7, miR-124, miR-127, miR-139, miR-431 ® ROC #fRIC KV, iPD S & RENBHgEBRENEI<ND. (B) mR-
124, miR-136, miR-433 ® ROC Eh#FiC K, GBAZEPD & IPD B&F D HERI SN D, (C) miR-127, miR-136, miR-409 O
ROC #hfRIC K1), SNCAMSST Z 2 PD & & IPD BEDERI SN D, AUC =@hfg FmEfE CT =xi8 GBA=//.L3tlL 7O 4—+,
iPD =73&M% PD, PD =/N—F>V >k, SNCA = o> X712,

Table 2 5% PD &, GBAZERE PD &%, SNCA ASSTZE PD £&, BREXRHEERED
Mm% miRNA FEIE DL

Fold change toward healthy controls, mean + SEM*

Kruskal-Wallis
miRNA Idiopathic PD GBA-PD A53T-PD P Value
miR-7-5p 1.276 + 0.1138 1.019 + 0.1205 1.552 + 0.3332 0.278115
miR-22-3p 1.180 + 0.06593 0.9856 + 0.1001 0.8281 -+ 0.09559 0.008321
miR-124-3p 1.587 + 0.1936 0.8787 + 0.1154 1.181 £ 0.3265 0.008680
miR-127-3p 1.217 £ 0.09520 0.9125 + 0.1412 1.193 + 0.2073 0.345728
miR-128-3p 1.022 + 0.03714 0.8433 + 0.06118 0.7771 + 0.06574 0.002468
miR-132-3p 1.201 £ 0.2138 1.524 + 0.4593 2.527 + 0.9266 0.043297
miR-136-3p 1.378 + 0.1150 0.7283 + 0.1327 0.6856 + 0.1434 0.000003
miR-139-5p 1.342 + 0.0746 1.045 + 0.0962 0.9868 -+ 0.1397 0.001847
miR-153-3p 1.087 £ 0.05794 0.8815 + 0.07179 0.9898 + 0.1238 0.415094
miR-154-5p 1.223 £ 0.1161 0.6901 = 0.1125 0.6377 + 0.09907 0.000784
miR-323a-3p 1.293 + 0.1069 0.7296 + 0.1156 0.6329 + 0.08861 0.000462
miR-330-5p 1.206 + 0.07948 1.020 + 0.1345 0.8767 + 0.1361 0.081107
miR-338-3p 1.016 £ 0.07798 0.9260 + 0.2726 0.8845 + 0.1766 0.177088
miR-382-5p 1.146 £+ 0.1130 0.6580 -+ 0.1056 0.4935 -+ 0.06893 0.000296
miR-409-3p 1.026 + 0.09180 0.7149 + 0.09268 0.7689 + 0.1263 0.028511
miR-410-3p 1.015 £ 0.1539 0.9886 —+ 0.3509 0.6903 + 0.1685 0.010490
miR-431-3p 2.965 + 0.8234 1.507 + 0.6064 2.018 £ 0.7173 0.302383
miR-433-3p 0.9874 + 0.2498 2.334 + 1.011 1.803 £ 1.050 0.005997
miR-485-5p 1.138 + 0.1006 0.6371 + 0.09863 0.6076 -+ 0.08670 0.000684
miR-495-3p 1.301 + 0.3028 0.9887 + 0.4663 2.676 + 1.36 0.316874

RFAE, EH SR & O LI 3 C Dunn FHEBOE TR SNREHAINAEEZ R T, p X 4 A ILET 5
Kruskal-Wallis / 735 X MV v 7 MEIZ X b,
R IR O T FEH (LIS L) 1S3 285525k (fold change) = “FHfEORMERE 2R T,

Table 3 M PD BE(CHTSH mIRNA OMEXRIRIRE, Fin, FERFFER, PD @RERE,
UPDRS &0 MMSE 2377, LEDD. #5ll&DFERES

Age Rho Age-at—Onset Rho  PD Duration Rho UPDRS Rho MMSE Rho LEDD Rho Sex
miRNA Value (P) Value (P) Value (P) Value (P) Value (P) Value (P) U — Score (P)
miR — 7 — 5p 0.23 (0.0215) 0.28 (0.0044) —0.13 (0.2088) 0.13(0.1842)  —0.03 (0.7733)  —0.06 (0.5673)  2.08 (0.1489)
miR — 22 — 3p 0.40 (0.0000) 0.35 (0.0005) 0.00 (0.9896) 0.22 (0.0294)  —0.17 (0.0834)  0.09 (0.3849)  0.76 (0.3826)
miR — 124 — 3p 0.36 (0.0002) 0.23 (0.0214) 0.19 (0.0550) 0.28 (0.0055)  —0.20 (0.0525)  0.13 (0.2084)  2.17 (0.1411)
miR — 127 — 3p 0.06 (0.5232) —0.05 (0.6285) 0.09 (0.3946) 0.08 (0.4366)  —0.03 (0.7828) 0.11(0.2954)  0.36 (0.5495)
miR — 128 — 3p 0.30 (0.0027) 0.37 (0.0001) —0.11 (0.2616) 0.03 (0.7361)  —0.01 (0.9603) 0.0 (0.9824)  0.66 (0.4181)
miR — 132 — 3p 0.10 (0.3216) 0.11 (0.2986) 0.01(0.9079)  —0.04 (0.7007) —0.04 (0.7267)  0.06 (0.5687)  1.57 (0.2100)
miR — 136 — 3p 0.08 (0.4232) 0.02 (0.8131) 0.01 (0.8872) 0.15(0.1308)  —0.07 (0.4784)  0.02 (0.8102)  2.12 (0.1449)
miR — 139 — 5p 0.18 (0.0791) 0.06 (0.5870) 0.10 (0.3042) 0.30 (0.0023) —0.13(0.2173)  0.14 (0.1666)  0.59 (0.4428)
miR —153 —3p  —0.12 (0.2426) —0.04 (0.6891) —0.18 (0.0711) 0.04 (0.6921)  0.15(0.1365) 0.0 (0.9858)  1.98 (0.1590)
miR — 154 — 5p 0.12 (0.2419) 0.04 (0.6797) 0.03 (0.7787) 0.11(0.2804)  —0.07 (0.5139)  0.10 (0.3346)  1.10 (0.2941)
miR —323a—3p  0.07 (0.4869) 0.09 (0.3980) —0.12 (0.2322) 0.08 (0.4338)  —0.08 (0.4391)  —0.06 (0.5425)  1.15 (0.2845)
miR — 330 — 5p 0.10 (0.3136) —0.07 (0.5265) 0.23 (0.0241) 0.18 (0.0836)  —0.03 (0.7802)  0.13(0.2098)  4.45 (0.0350)
miR — 338 — 3p 0.11 (0.2739) 0.12 (0.2537) 0.00 (0.9997) 0.06 (0.5715) 0.03 (0.7790) 0.06 (0.5669)  0.73 (0.3942)
miR — 382 — 5p 0.13 (0.2005) 0.11 (0.2718) —0.06 (0.5373) 0.07 (0.5036)  —0.08 (0.4110)  0.01 (0.9095)  0.34 (0.5589)
miR — 409 — 3p 0.04 (0.7241) 0.03 (0.7802) —0.07 (0.4745)  —0.03 (0.7455)  —0.04 (0.6742)  —0.02 (0.8515)  0.54 (0.4642)
miR — 410 — 3p 0.05 (0.5897) 0.10 (0.3277) —0.06 (0.5753)  —0.08 (0.4256) 0.12 (0.2230) 0.03 (0.7626)  0.02 (0.8991)
miR — 431 — 3p 0.02 (0.8091) 0.00 (0.9627) 0.03 (0.7580) 0.03(0.7946)  0.05(0.6036)  0.04 (0.6947)  6.57 (0.0104)
miR — 433 — 3p 0.17 (0.0882) 0.16 (0.1056) 0.10 (0.3417) 0.08 (0.4339) —0.11 (0.2711)  0.03 (0.7492)  1.81 (0.1786)
miR — 485 — 5p 0.05 (0.6145) 0.06 (0.5684) —0.13 (0.2054) 0.05 (0.5952)  —0.01 (0.9135) 0.03 (0.7877)  1.88 (0.1703)
miR — 495 —3p  —0.08 (0.4440) —0.06 (0.5871) 0.05 (0.6050)  —0.10 (0.3295)  0.03 (0.7366)  —0.02 (0.8737)  2.95 (0.0858)

BRRIHEES L VBB R L OB DWW T, p B XU p & 7R $ (Spearman (%), 72721, H5l & OFBIZOWTIE,
Mann-Whitney U A3 7 & p fliZ 7R3 s Bonferroni DI51ER, p < 0.0005 AL L7z,

miRNA =<4 7 T RNA, PD =/¥—3% > »J§, UPDRS = Unified Parkinson's Disease Rating Scale, MMSE = Mini
Mental State Examination, LEDD = L& /345 1 H i,
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