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A Prospective Validation of the Updated Movement Disorders Society Research Criteria for

Prodromal Parkinson’s Disease

Nikolaos Giagkou, MD, MPhil,! Maria I. Maraki, PhD, Mary Yannakoulia, PhD, Mary H. Kosmidis, PhD, Efthimios Dardiotis, MD,
PhD, Georgios M. Hadjigeorgiou, MD, PhD, Paraskevi Sakka, MD, PhD, Eva Ntanasi, MSc, Costas A. Anastasiou, PhD,
Georgia Xiromerisiou, MD, PhD, Leonidas Stefanis, MD, PhD, Nikolaos Scarmeas, MD, PhD, and Maria Stamelou, MD

1 Parkinson’s Disease and Movement Disorders Department, Hygeia Hospital, Athens, Greece
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AKAFZE o H WX, &4 % ET € 1L 72 International
Parkinson’s Disease and Movement Disorders Society @ Hij

W8 —F ¥ Y% (prodromal Parkinson’s disease; pPD)

2T B BFEIT BRI DT, R R S 2
LThb
Pt = mmm oo

65 i% Ll & o #3g {E & 4> 5 7% % Hellenic Longitudinal
Investigation of Aging and Diet I & — b # %412, pPD I
B3 52003 —h—0) batl6D~x— 7 —&HEf L.
ERBHARIE 28— % >V V% (Parkinson’s disease; PD)
F72F L ¥ —/MRREIZEAIE (dementia with Lewy bodies;
DLB) %3, ol 3 EHIZH 72 D BEGRAT L 728k

B 961 BIIZB T, pPD OFERZH M L7z, EES X
OHEREONEE, ZEZHEEE ROC) Hifio 7w v

b, BYZX74 v 7 HESHICE D, PD/DLB ~D R
WZBS 2 AR IO TR % M L 720 SET AT O 2440
DBWREIETYH, NSO 2 FH L 72,

RERBA AR O pPD DT IZFEFEF (T4 bH, pPD O
A% L) I2BWT, ZD#%, PD/DLB OFiBFSAE
EASNZL o572, pPD DFER 10%, 30% 5B L U 50%
Iy bETEE L2a, ASREEDRED X O%
REFIXZNZN45~273%B L1857 ~983%TH -
720 ROC M~ HiAE 1 0.691 (95 % 5 FAIX [ : 0.605 ~
0.777) THolzo BIAT 4 v ZHIFETIVIZBVT,
KL Wrdk#\Z X % pPD OB AR A v X1E, B AR
OHEREIZHT 2AEE TFUMRAETTH - 720 Eﬁz%THii@?élifﬁ
ORI, SGEIHTOBWIIERE L MERTH 7288, &
AT R o7,
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Table 1 PD/DLB #ifRFEFIE KU PD/DLB NDIEERSGICH S 2 A EREAIARF DR

All, N = 961 PD/DLB, N = 22 No PD/DLB, N = 939
Baseline Variables N Statistic N Statistic N Statistic P Value
Risk markers
Age 72.9 (69.5, 76.8) 77.5(71.6, 79.7) 72.8 (69.5, 76.6) 0.006
Sex, female 560 (58.3) 12 (54.5) 548 (58.4)
Pesticide exposure 785 103 (13.1) 19 1(5.3) 766 102 (13.3)
Nonuse of coffee 950 166 (17.5) 5(22.7) 928 161 (17.3)
Nonsmoking 958 599 (62.5) 15 (68.2) 936 584 (62.2)
First-degree relative with PD 959 38 (4) 2(9.1) 937 36 (3.9)
DMm2 180 (18.7) 5 (22.7) 175 (18.6)
Physical inactivity 960 881 (91.8) 22 (100) 938 859 (91.6)
Prodromal markers
RBD 63 (6.6) 0 63 (6.7)
Daytime somnolence 407 (42.4) 10 (45.5) 397 (42.3)
Depression 183 (19) 8 (36.4) 175 (18.6)
Depression or anxiety 320 (33.3) 14 (63.6) 306 (32.6) 0.003%
Anxiety (no depression) 137 (14.3) 6 (27.3) 131 (14)
Orthostatic hypotension 941 42 (4.5) 20 1(5) 921 41 (4.5)
Constipation 960 184 (19.2) 4 (18.2) 938 180 (19.2)
Impotence (males) 102 1(1) 2 0 100 1(1)
Urinary dysfunction 211 (22) 8 (36.4) 203 (21.6)
Subthreshold parkinsonism 27 (2.8) 3(13.6) 24 (2.6) 0.021
Cognitive deficit 949 124 (13.1) 6 (27.3) 927 118 (12.7)
2015 MDS pPD criteria
LR-risk markers 0.9(0.8,1.3) 0.9 (0.9, 1. 0.9 (0.8, 1.3)
LR—prodromal markers 0.6 (0.3, 1.4) 1.2 (0.6, 2. 0.6 (0.3, 1.4) 0.01
Total LR 0.6 (0.3, 1.4) 1(0.6, 2. 0.6 (0.3, 1.4) 0.017
Probability of pPD 1.7 (0.8, 3.9) 2.6 (1.8, 8. 1.7(0.8, 3.8) 0.004
Probability >10% 77 (8) 3(13.6) 74 (7.9)
Probability >30% 22 (2.3) 1(4.5) 21 (2.2
Probability >50% 10 (1) 1(4.5) 9(1)
Probability >80% 3(0.3) 0 3(0.3)
2019 MDS pPD criteria
LR-risk markers 1.2 (1.1, 1.6) 1.6 (1.1, 1.6) 1.2 (1.1, 1.6)
LR—prodromal markers 0.6 (02, 1.3) 1.2 (0.6, 2.9) 0.6 (0.2, 1.3) 0.004
Total LR 0.8 (0.3, 2.1) 1.8 (0.7, 4.6) 0.7 (0.3, 2 0.009
Probability of pPD 2.2 (0.8, 5.4) 4.4(2.2,10.9) 2.2(0.8, 5.4) 0.002
Probability >10% 140 (14.6) 6 (27.3) 134 (14.3)
Probability >30% 39 (4.1) 2(9.1) 37 (3.9)
Probability >50% 17 (1.8) 1(4.5) 16 (1.7)
Probability >80% 8(0.8) 0 8 (0.9)

* Z O Tl Pearson @ x2 ME % V72,

BRI A PD/DLB HBUFSER] (AR L 2B 22 B1) 3 X U PD/DLB & OFBWI % 21T % 0o 7o (Bt ik L 2 B Y 939 )
2B 2 HEBRBIIARIRE QR O 17 T EEUIBIEL (%), BEAETIME (551, 53 U5 2t LORY . A7 TVERS,
BARFCH L 22 WBRY, Fisher O EIEMERMOE THIK L 720 BUAZ U Mann-Whitney U Mg THIL L 720 0.05 KD p DA E RS,

PD =/8—F >V i, DLB =L & —/MKEIZRHIE, DM2 = 2 BUBESRE, RBD = REM MEHRATE)SLHE, MDS = Movement Disorders Society,
pPD =ik S —3 > V9%, LR = LE .

Table 2 HETRIH KOBETROBUERETEL L/ pPD ORERICEST 2 2HHEE

Diagnostic Indices Sensitivity, % Specificity, % PPV, % NPV, % AUC

2015 MDS pPD criteria 0.679 (0.591, 0.768)

Cut-off (>)

10% 13.6 (3.6-31.7) 92.1 (90.3-93.7) 3.9 (1-9.8) 97.9 (96.8-98.7)

30% 4.5(0.3-18.5) 97.8 (96.7-98.6) 4.5 (0.3-18.5) 97.8 (96.7-98.6)

50% 4.5(0.3-18.5) 99 (98.3-99.5) 10 (0.6-37.2) 97.8 (96.7-98.6)
2019 MDS pPD criteria 0.691 (0.605-0.777)
Cut-off (>)

10% 27.3 (11.9-47.7) 85.7 (83.4-87.9) 4.3 (1.7-8.5) 98.1 (97-98.9)

30% 9.1 (1.6-25.5) 96.1 (94.7-97.2) 5.1 (0.9-15) 97.8 (96.8-98.6)

50% 4.5(0.3-18.5) 98.3 (97.3-99) 5.9 (0.3-23.4) 97.8 (96.7-98.6)

TR D E A 95% B HHIX % 7R3
PD =/8—% ¥V UJ§, PPV =[th#hEE, NPV =M@, AUC = ZE& B l#R M f%, MDS = Movement Disorders Society,
pPD =B S —F > 9,
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Dopamine D1 Receptors Regulate Spines in Striatal Direct-Pathway and Indirect-Pathway
Neurons

Luz M. Suarez, PhD,!2? Oscar Solis, PhD, Adrian Sanz-Magro, Samuel Alberquilla, and Rosario Moratalla, PhD

'Cajal Institute, Spanish National Research Council (CSIC), Madrid, Spain
2Network Center for Biomedical Research in Neurodegenerative Diseases (CIBERNED), Carlos III Institute of Health (ISCII), Madrid, Spain

RS2 UHRHRER, SRR OBSERRG =2 —a v
(direct-pathway striatal projection neuron; d-SPN) 3 X U°f]
R OGRS = 2 — 1 ¥ (indirect-pathway striatal
projection neuron; i-SPN) O 1 [ 1] ¥ % o #E +5 12 B 5-
T %o 78—F ¥V U (Parkinson’s disease; PD) 1231}
5 BRI VORI, WA TOREEEF =2 —a >y
(striatal projection neuron; SPN) TYF+ 7 AN EFY »
FERE, BIREEOGBOE S L ERRISEHRO R T
KL, WREREEE AT 5, —HT, LRI
HAZE D FANI VLN ERT L E, i-SPN 721 T
Rz, ThsoZLrmEd s, LaLl, 29Liy
FTTADOYETY ¥ 7B L OBHIRGEBOZEIZBT S
F233 ¥ Dy 24K (DI receptor; DIR) DYREGBENIZ,
BEAEHLN TV,

SPND Y F 7 A0 ETY ¥ 7I2B1F % DIR DfF5IH
B ERET L7290, DIR/ v 2 7Y+ (DIR) <
v AL BAR (wild type; WT) <7 A%, MR A T4t
K -drd2- 3 5fkRk . HOGA T (enhanced green fluorescent
protein; eGFP) F I Y AV = v 7w A EKEL,

Movement Disorders, Vol. 35, No. 10, 2020, pp.1810-1821

d-SPN B X 1Vi-SPN % 4% L 725 6-hydroxydopamine (6-
OHDA) FMiE~ 7 Ak L OEBAIKE 2T LA RS
%P5 L 72 6-OHDA B PD v 7 2 I2BWT, R4
REIF 2, VYT 7 — A Zu—HMREMEARICB)
BEIRZGRD P OFREE L K=V Ny F 75 0T
P:mEL$k (whole-cell patch clamp recording) % it L 720
HER - e
DIR O#IEMATHEILIZL Y, d-SPN & i-SPN Dfilj & £ 7
@ SPN THEIRZZR D 734 D & & BHIRZZ i O 8 A
BT L7 SNSDOETIZA-SPNIZBWTWo 29
HETHY, BK (AL F07) oBnbRd LNz,
6-OHDA B&% PD ® DIR™" < 7 A TlE, 6-OHDA HKAL{E
D DIR %Y AL KB LT, i-SPN OFFIRZZEEIHEO %
PR L7225, Z OBIRZGER OB IEL R RO EW
P52 & D L7z,

DIR i, d-SPN 2351} 2 BHRZSEE M o W BIVE DHMERFITA
WRTHAHD, i-SPNIZb L RITT b, Th
SO2EHO= 2 -0 VEIIZEE R 7 0 A b—27 HHF
ETAHIEIREND,

OKEYWORD © K/SXY, /S—F2V ik, BHAZRERR #RSc0F. > 7 AeTE8M%



Figure 2 D1R OEEWAELICKY, mAR 1 T70 SPN TRz U — (dendritic tree complex) & KOBPAREHRZENIET T B,
(A) SPN @ Sholl iz~ d R (), d-SPNH KLV I-SPN D2RE, 28HRZERERED Sholl 547 (7). (B) SPN OfHRZREDO Rz
REESERE SPN OBPMRZEREE D Sholl D7, (C) d-SPN & i-SPN EDHEEARZICT D720, BHRERMBREDFIEAE R (1
EMBAED S 45 ~ 120 um OFE). "o < 0.05, **p <0.01, **p <0.001, WT ¥ 7AEDIR/" Y T7AEDLE (Bonferroni D=
BRREZMED ZTEBDED) . DIRT =R/ D1 ZBE/ v 77N, d-SPN —EEFEOMEMEIZS —1—0>, i-SPN =f#%
RBEOIRMAIEFT — 1 —0>, SPN =fg&ApEg—1—0>, WT =845,
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Synaptic Loss in Primary Tauopathies Revealed by [''CJUCB-J Positron Emission Tomography

Negin Holland, MRCP,!2 P. Simon Jones, MSc, George Savulich, PhD, Julie K. Wiggins, BSc, Young T. Hong, PhD, Tim D. Fryer, PhD,
Roido Manavaki, PhD, Selena Milicevic Sephton, PhD, Istvan Boros, PhD, Maura Malpetti, MSc, Frank H. Hezemans, MSc,
Franklin I. Aigbirhio, DPhil, Jonathan P. Coles, FRCA, PhD, John O’Brien, DM, FMedSci, and James B. Rowe, FRCP, PhD

1 Department of Clinical Neurosciences, University of Cambridge, Cambridge, United Kingdom
2Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom
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VI TAOBHIE, %< DML TN b
nBEERIRCTH .

By === mm oo m oo

HEAT PEAE 1 R (progressive supranuclear palsy; PSP)
(Richardson FEMEHRE) B XL OT7 I 1T A NN R H &
JREEAEMERE (corticobasal syndrome; CBS) D JFSEME S =
FNF =TI, ¥FTRAOEEMET LTS & DIGH
ZiL T, BGEL 72,

B Bk % 44 B (CBS : 15 #, PSP : 14 fil, 4F /1
W EEE <y FER o MR 15 61) xR
(0 TR 7> B C-UCB-T IS & 5 B T T B0 I
¥ % (positron emission tomography; PET) % F% i L 72,

Movement Disorders, Vol. 35, No. 10, 2020, pp.1834-1842

"C-UCB-J iE, ¥ FTABEDY = —THobYF TR
NEBERITE 24 ISHET %0 BIRFEIZIZ3 72T MRI
& BIR AR & ORI b S0 L 720

e R
CBS £ 9 #l1%, "C-Pittsburgh Compound B (PiB) PET
TT7 IO A I = —BUETH LI EPHERS
M, KR B R R ZE EAE  (corticobasal degeneration;
CBD) %43 % W RelkAsE v & fIlF & 172, Richardson
i 5 620 O AEAT PEAZ BB (progressive supranuclear
palsy-Richardson’s syndrome; PSP-RS) B X N 7 I 1 A1
FEPE CBS B T, Z1THAE RllEtkaes L OBz
R HE O U TR E A%RD b7z, "C-UCB-J #i &5
(¥, PSP B X UFCBD OWEHE OIS, MBZE, HHIH
B, REEEE, WML S, B WK BCETPREELC

Table 2 FEHLORETOREOMEE (region of interest; ROl (ZH (1% geometric transfer matrix (GTM) JEIC KB EHEFE
ShEMIE (partial volume correction; PVC) &#:52£5 ''C-UCB-J e84 S A MEAEE (nondisplaceable binding potential;
BPwo) FHE (E#ERZE) (18 B ThRERX (false discovery rate; FDR) flE & 3EHe)

Region Control CBD PSP F (P)
Frontal lobe 2.96 (0.17) 2.60 (0.29) 2.48 (0.29) 15.05 (<0.0001)
Temporal lobe 2.68 (0.16) 2.30 (0.23) 217 (0.27) 19.34 (<0.0001)
Parietal lobe 3.11(0.19) 2.75 (0.32) 2.63 (0.36) 10.10 (<0.0003)
Occipital lobe 2.98 (0.23) 2.66 (0.29) 2.48 (0.41) 8.80 (0.0008)
Cingulate 3.02 (0.21) 2.56 (0.26) 2.46 (0.28) 20.41 (<0.0001)
Insula 2.76 (0.15) 2.24 (0.26) 2.17(0.27) 28.55 (<0.0001)
Amygdala 2.71 (0.20) 2.18 (0.34) 2.20 (0.33) 14.67 (<0.0001)
Nucleus accumbens 4.18 (0.31) 3.85 (0.46) 3.54 (0.33) 11.28 (0.0002)
Hippocampus 2.00 (0.20) 1.57 (0.29) 1.57 (0.30) 12.37 (<0.0001)
Caudate nucleus 3.12(0.22) 2.59 (0.41) 2.48 (0.36) 15.59 (<0.0001)
Pallidum 1.90 (0.22) 1.65 (0.24) 1.27 (0.31) 20.69 (<0.0001)
Putamen 3.99 (0.24) 3.43 (0.32) 3.28 (0.37) 19.94 (<0.0001)
Thalamus 2.86 (0.25) 2.29 (0.45) 2.25 (0.44) 11.23 (<0.0002)
Cerebellum 2.13(0.22) 1.75 (0.30) 1.69 (0.28) 11.50 (0.0001)
Midbrain 2.61(0.29) 2.16 (0.38) 1.83 (0.42) 16.61 (<0.0001)
Substantia Nigra 2.13(0.28) 1.72 (0.34) 1.32 (0.59) 12.79 (<0.0001)*
Pons 0.93 (0.13) 0.75 (0.18) 0.71 (0.18) 7.69 (0.002)
Medulla 0.62 (0.16) 0.37 (0.17) 0.28 (0.24) 12.04 (<0.001)

CBDIZ"C-PiBPETIZ & 57 I 04 K3 F<—H—&1o CBS, PSP IZ PSP-RS #154 FitalmB L U p i3 FEH O ANCOVAIZ X 5B DT,
R MEBAROILZ R (covariate of no interest) & L7
CHEAE PSP HEOAIZL D,



BWT, MRS HBELTITL p <001, #4545
WA (analysis of covariance; ANCOVA), 4E i % It [
frd %R (covariate of no interest) &3 5), KT OH
PAEIZIRAK 50%1ZE L, BMOEART -5 & —F L7
"C-UCB-J #5457 @ 20 ~ 30% DAL T IE, ZEiEA i/ D
FRAEIR T S IR HPHICRRD H N7z, &7 "C-UCB-T &
A&, PSP I LU CBD ¥ B HIE KL O FHili L EE & D [
IR ROMBRED b (i, R = —0.61, p <0.002
BLUR =-0.72, p<0.001), Addenbrooke’s Cognitive
Examination 2 &] it (revised Addenbrooke’s Cognitive
Examination; ACE-R) & OB IXIEOMEAD D Stz

(R =052, p=001) (BIEETV, FirEEHROML

753 (covariate of no interest) &35 ),

AR5 Tid, PSP B X N CBD 2B W CTHBEIEEICIE
BIL7=2@BED ¥ T A DOBEDFER S 1, I
5 8 F — OIFEATICEH L TE LD TEELAAH
fHMN7z, "C-UCB- %, HEMBHIHERS Y F 7 XDk
FrE23mEZ B & U 720G OHEAE (2B 2D HE
P23 % o

O KEYWORD © ''C-UCB-J PET, PSP/CBS, ¥+ 7A/NBEBHE2A, X3 UF/3F—

Figure 1 (A) xB#EE (L&), CBD && (FE), PSP &##E (TE) O ''C-UCB-J BPwp ¥ 7. BPw BEIFHE, KiEdS
BOBEFH THD. (B) CBD HKU PSP BETIE, SREERELDLRICHENT, 2% ''"C-UCB-J BPw DIETHH#SND (0 < 0.05,
Kruscal-Wallis #&7%). (C) xif&#Esz, CBD #, PSP B&FDEE ROIICHITD GTMIERICEKD PVC ##5%EE R 'C-UCB-J BPo.
CBD KUV PSP #&® BPwpo Tld, RURLZTANTOEET, MBHEREEDBEREEDRO SN/ (b <0.05 FDRFHIEE, ANCOVA,
Fipa EEROEZEE (covariate of no interest) &9 %), CBD & ""C-PiB PET &2 7 IO+ KN\AAX—H—HED CBS, PSP

& PSP-RS %469 .



LRREK2 p.Gly2019Ser DIEHEF il
BRER B X OV EER - & BYdg 5

Age at Onset of LRRK?2 p.Gly2019Ser Is Related to Environmental and Lifestyle Factors

Theresa Liith, BSc,! Inke R. Kénig, PhD, Anne Griinewald, PhD, Meike Kasten, MD, Christine Klein, MD, Faycel Hentati, MD,

Matthew Farrer, PhD, and Joanne Trinh, PhD

nstitute of Neurogenetics, University of Liibeck, Liibeck, Germamny

BEY -----mmmmmmmmmmm e
LRRK2 p.Gly2019Ser # TR H § % /8 — F ¥ vV Vi
(Parkinson’s disease; PD) (LRRK2*/PD*) & & 12 xf ¢
LEEN B L OCEEEENFOREL, IMFENMEPD
(idiopathic Parkinson’s disease; iPD) ¥ & O ILEIZ B W
ThIEIHEEhTnin,

Fl—REDOF =37 - 7F7 « XUXVAEFDPS,
iPD H# 200 B8 X UF LRRK2 p.Gly2019Ser Z5 A% A % 199
% (142 $13 PD (LRRK2*/PD*), 57 #i3JEPD (LRRK2*/
PD")) %A} L72c Geoparkinson Questionnaire % 5 ¢ {5l
it (case report form; CRF) HIEMZE GEEhB L OFJEE
e IR 2 5P) 2 AV, BREE S X OVEIRE BN T & Gl
L7z

Movement Disorders, Vol. 35, No. 10, 2020, pp.1854-1858

LRRK2*/PD* B T3, B IEAEAE b Sl oo B &
A RAZBEE L7z (Spearman DAHBIZHT) o FEAE A b
M B 5 T Ud 60 & (PU4 A7 #iPH (interquartile range;
IQR) =52~ 67.25%), JEBRMEH TIiE 527% (IQR =
4525 ~ 61 %) THo7z (p = 0.0042, HilE oo = 0.025,
Mann-Whitney U %) F 7z, RLZEOIL & B2 & o [
(2, BSZ L ZSAHII R RASED S 7z,

S L L o e e
A af

GO TFT—5 5, BUEB X ORI OEIA LRRK2Y/
PD* B DFAEAE R L CIRAEM R R 2 R 2 LAt
IRIEENG,

8RBt 1E5L)

O KEYWORD © LRRK2 BRIE SEAEFHD FBRE #IX EHRETF REX



Figure 1 LRRKZ2*/PD"BEB LV IPD BEICH S HFAEND (age at onset; AAO) CEAFES, BUEHAR, BUE-HIAEIE OREM,
(A)LRRK2"/PDTEHEICH T2 1 Hb/z) DRMEARE FIEFHE DB, (B)LRRK2T/PDYEEICH T DEEEH & RS & DER.
r = Spearman DJBNAEEIFHEL, p = Spearman O p & (RZFWFENT), (C) BUES KOKIFEM BRI L7z LRRK27/PD* & DH
EEHOEMAN. (D) BES IOHZER TERML L7 IPD BEOREEHOHHR. fRfEs IQR ARY. BT =fIZER-2E B =
HIZREROA, T=BUED#A, nBnT =#IZERAEL+EER L. p BE=XIEDH 2 LEICDUT Mann-Whitney U #87E & .
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Safety of Plasma Infusions in Parkinson’s Disease

Jordan E. Parker, BA,! Amaris Martinez, BA, Gayle K. Deutsch, PhD, Varsha Prabhakar, BA, Melanie Lising, MD,
Kristopher 1. Kapphahn, MS, Chioma M. Anidi, BS, Raumin Neuville, BS, Maria Coburn, BA, Neil Shah, MD, and

Helen M. Bronte-Stewart, MD, MSE

1 Department of Neurology and Neurological Sciences, Stanford University School of Medicine, Stanford, California, USA

FFEEVER O E 2B & LT, HEFITHERT
LMBEERFEANT HHENESH L TD, T2, (VA
JEIFED /X 73 v 7 OFHTIE, BEMEED S ol
BB ERIMH SN TWD, LiL, N=Frv v
% (Parkinson’s disease; PD) 23517 % AL ORh R 1L
ANHTH 5,

ARWFFED HIgZ, PD EHICBU 2 MAEE AL DR 4
Th BEMEB LOETTREZRE T2 L ThH S,

BRI ICHESE 22 PD T 1 D UL L O GRAIBERERE 5 2 2 L
T LIl & 2T T 2 BHERN IS PSR L, BEH
F 2R oD 7 ff SRS A 1 HLAZ 2 38 2 o], 4 R RS L 72,
ABRBH G, IRMIEAER, REIEAD 4 HERIZEW
T, WA VIgB KO 7 RIS & AR o
BEATo 720 WA AEMEH 2R L 720 T REFAlIHE
Hideatt, AAMSB L0 WRetE & Lz, PREMEE
filiT H 1%, Unified Parkinson’s Disease Rating Scale Part III
GEBIHERE) OFAF 7RO R 27, —HOMRLIE
iy B4, Parkinson’s Disease Questionnaire-39 (PDQ-39),
FIE~ — N — (EHEEIER T o (TNFa), 1 > ¥ —1A
F 6], JRIR, € wm B~ W (kinematics) & L 7.

7 ReT7 I AKIZ100%TH Y, HELHAERERIER
Molze EHRILHEME (P = 0.002) B £ U PDQ-39 D A T 4
FIOYT AT (p=0013) KCEHEDOZL T VAN
A B BIBREREE TV B X U Satterthwaite D F #i
SE), WAGEAD 4 HE I IS N T UeE
MeFE S 720 TNFo L OV IGRERBIIRIEIC X B 5254 5
N7z28, mFGEAD 4 BEBITIILT LTz,

HERR —mmmm e
PD A BT, HEE R OB AR, AL DO A IXR
EPOFEITEET, DEMDORIFTHY, EELAEEE

Movement Disorders, Vol. 35, No. 11, 2020, pp.1905-1913

Mol 72, EFRMMEBIURT 4 7~DY
BT 5P E T v A STz, ARFZEDHR R
25, PDBEDHHEDL LTS SITHGET 2D 2 LTk
ARENTz, F7o, RUIZEOMERIE, COVID-19 DFEIES
PREEY) A 7 DS ITREMEASDH 5 PD BEHICB W T, M4
BEORENEB L OETTEED T — 5 2RTLDOTH 5,

EEERR IFH &R

OKEYWORD © FA, /S—F>V> ik, M &
FEBFKME

Table 2 METAFEE DERBFROPIEEMICED < AE DR

AE No. (%)

Probably related AE

Bruising 1(1.89)
Skin and subcutaneous tissue disorder 13 (24.53)
Possibly related AE (by category)
Cough 2 (3.77)
Hypotension 1(1.89)
Unrelated AE
Nervous system disturbance 4 (7.55)
Bloating 1(1.89)
Urinary frequency disturbance 2 (3.77)
Stomach pain 1(1.89)
Back pain 1(1.89)
Involuntary movements 8 (15.09)
Musculoskeletal and connective tissue disorder 4 (7.55)
Chest tightness 1(1.89)
Sore throat 1(1.89)
Fall 1(1.89)
Flu-like symptoms 2(3.77)
Tremor 1(1.89)
Generalized muscle weakness 1(1.89)
Sleep decrease 2 (3.77)
Headache 2 (3.77)
Skin and subcutaneous tissue disorder 2 (3.77)
Gastrointestinal 1(1.89)
Pain in extremity 1(1.89)

No. (%) =#%A77 TV O AEMEEKH T T O AE B
FTHEE(%)o P L 1 HOFEAZZTZBEDT—F %2RT,
AE =i EHE,



Table1 ZBEODERT —X

Patient Demographics

Baseline UPDRS llI Baseline UPDRS IlI Hoehn and Yahr

Patient Age, y Disease Duration, y MoCA Score Off Therapy On Therapy (Off Therapy)
1 4l 9 28 28 13 2

2 4l 7 26 27 15 2

3 51 7 28 38 22 2

4 64 8 27 51 15 3

5 56 9 24 39 16 2

6 55 13 25 54 38 2

7 70 5 27 26 15 3

8 58 7 28 28 12 2

9 51 6 28 51 17 2
10 74 4 27 56 47 2
1 69 14 28 46 31 2
12 55 9 26 11 7 2
13 66 14 23 37 14 3
14 74 4 28 16 8 2
15 60 3 26 12 2 2

M (SD) 63 (8.30) 7.93 (3.51) 26.60 (1.59) 34.67 (15.05) 18.13 (11.99) 2.20 (0.41)

MoCA = Montreal Cognitive Assessment, UPDRS III = Unified Parkinson’s Disease Rating Scale Part Il GEEjFEAE), M = F4fil, SD =FEHe{R %,

Table 3 #ROEFMMR, T0, £EOHE, EECETHINTOME / BEREOFRZNFMEEDER (EHES KU 5% EEXMHE)
Test Baseline Immediate Delayed P
Neuropsychological/cognitive tests
Wechsler Abbreviated Scale of Intelligence-lI
Block construction 34.73 (27.45-42.02) 35.60 (28.32—-42.88) 37.47 (30.18-44.75) 1
Matrix reasoning 17.47 (14.87-20.06) 17.27 (14.67-19.86) 20.13 (17.54-22.73) 1
Symbol Digit Modalities Test
Written 44.80 (39.14-50.46) 47.07 (41.40-52.73) 49.40 (43.74-55.06) 0.090
Oral 53.67 (46.89-60.44) 57.40 (50.62-64.18) 57.73 (50.96-64.51) 0.323
Trail Making Test
Part A 32.53 (27.63-37.44) 29.27 (24.36-34.17) 29.07 (24.16-33.97) 1
Part B 83.20 (62.64-103.76) 72.87 (52.31-93.42) 73.53 (52.98-94.09) 1
Verbal fluency
Phonemic (COWAT; Letters-FAS) 41.13 (34.75-47.52) 44.73 (38.35-51.12) 48.07 (41.68-54.45) 0.002
Semantic (Animal Naming) 21.40 (19.17-23.63) 22.40 (20.17-24.63) 23.07 (20.84-25.29) 1
CogState (GML) 71.47 (53.15-89.79) 54.87 (36.55-73.19) 60.53 (42.21-78.85) 1
Mood
Beck Anxiety Inventory 10.66 (6.06—15.25) 7.60 (3.05-12.15) 8.47 (3.92-13.02) 1
Beck Depression Inventory 9.92 (5.69-14.15) 8.13 (3.93-12.34) 8.07 (3.86-12.27) 1
Quality of life
PDQ-39 (total score) 71.81 (59.51-84.10) 66.73 (54.49-78.98) 64.40 (52.16-76.64) 0.253
Mobility 17.33 (13.38-21.28) 16.47 (12.53-20.41) 15.80 (11.86-19.74) 1
Activities of daily living 12.05 (10.29-13.82) 11.60 (9.85-13.35) 10.53 (8.79-12.28) 0.286
Emotional well-being 10.60 (7.75-13.45) 10.13 (7.30-12.97) 10.00 (7.16-12.84) 1
Stigma 7.42 (6.22-8.63) 6.20 (5.01-7.39) 5.53 (4.34-6.72) 0.013
Social support 5.57 (3.99-7.16) 5.00 (3.43-6.57) 5.33 (3.76-6.90) 1
Cognition 6.90 (5.53-8.28) 6.87 (5.50-8.23) 6.80 (5.43-8.17) 1
Communication 5.33 (4.31-6.36) 5.20 (4.19-6.21) 4.60 (3.59-5.61) 1
Bodily discomfort 6.53 (5.25-7.82) 5.27 (4.00-6.53) 5.80 (4.53-7.07) 0.734
Motor
Unblinded UPDRS Il score 34.67 (27.95-41.38) 26.13 (19.42, 32.85) 25.20 (18.48, 31.92) < 0.001
More affected 15.27 (12.29-18.24) 11.47 (8.49-14.44) 11.73 (8.76-14.71) < 0.001
Less affected 9.33 (6.95-11.72) 7.47 (5.08-9.85) 6.60 (4.22-8.98) 0.007
Blinded UPDRS Il score (excluding rigidity) 21.43 (15.84-27.01) 19.77 (14.13-25.42) 19.39 (13.74-25.03) 0.483
More affected 9.21 (6.72-11.71) 7.59 (5.06-10.12) 7.66 (5.14-10.19) 0.141
Less affected 4.64 (3.07-6.21) 4.55 (2.95-6.15) 4.84 (3.24-6.44) 0.907
Freezing of Gait Questionnaire 4.57 (2.58-6.56) 4.57 (2.58-6.56) 4.50 (2.51-6.49) 0.995
UPDRS IV 4.77 (3.11-6.43) 3.81 (2.09-5.54) 4.67 (2.98-6.35) 0.188

AR p MITKTTRT BRARIRET VB LU Satterthwaite D F HiE) o
CogState = 2 » ¥ 2. — F{LFRHAIFEREIR AL, COWAT = Controlled Oral Word Association Test, FAS
Groton Maze Learning, PDQ-39 = Parkinson's Disease Questionnaire-39, UPDRS IIT = Unified Parkinson's Dlseaqe Rating Scale Part TIT GEE)HHE

UPDRS IV = Unified Parkinson's Disease Rating Scale Part IV (&HHiE)

ST TEICBE S 5 B-A-S R, GML =
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Loss of Presynaptic Terminal Integrity in the Substantia Nigra in Early Parkinson’s Disease

Aline Delva, MD,!2 Donatienne Van Weehaeghe, MD, Michel Koole, PhD, Koen Van Laere, MD, PhD, and Wim Vandenberghe, MD, PhD

1 Department of Neurosciences, KU Leuven, Flanders, Belgium

2Department of Neurology, University Hospitals Leuven, Flanders, Belgium

I8—F Y V9% (Parkinson’s disease; PD) DIRZ X i)
2V F T RAREKRIZALN, Dk, &Y FT AWM
RLTW L EDRIHALTHNT WA,

BHEY ------mmmmmmmmm s o s
AFEOH 1 OHBNE, R PD 2B 5 ¥ F 7 AHi#
RO BETE O & ) AP 2 i 4R TREIE T 5 2 &
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Thhbo FH20HME, BEBRSFREKIIBWTIF TR
IR OBLE LA KO & 2 LT 52 & THh b,

RYIPD BHEI 306 X M EEENE~ Yy F 38
o E SRR 200l 2 W R L Lice ¥ F T ANE
& HE 2A (synaptic vesicle protein 2A; SV2A) (¥ F 7
ARRAKDL=ZN=F N~ —F—) OVF Y FTH5

Figure 2 PD BEHIOBRENBHES (healthy controls; HC) @ BF-FE-PE2I BPw Elf&. (A) PD &% (30 ) K0 HC (20 f)
O "SF-FE-PE2I #56 DS BPao BEg (FPRERTR). BBRIIEREERT. D7/ \—EBPw E%ZR7. (B) PDEER KLV HC OF
BHgEE, BNV, BB LOREICH T DERE KOETHO °F-FE-PE2| BPwo fE. FREOERIGETY, BEOBERIIEERESTR
9 (*p < 0.0001, Fisher DEZEMHERIETE, y° RE, tHREE/ZIFE Mann-Whitney UEE, Bonferroni DIEIEIC KD LELILE), T A

RMEFER LD DT,



"CUCBJE RNRIV T UVAR=FI—DY TV FTH
% "F-FE-PE21 % H \», [ 7 B0 W7 J& 3% (positron
emission tomography; PET) % i L 7z. &F Ml 7% B IR
af il b FEHE L 720 B AR % @ 3 KT T1 58 i
MRI B2V THEM U 720 BN 2 A RKS G
(nondisplaceable binding potential; BPxp) Z%&H L, BPwo
R % KD 720

BB --- oo oo oo
PD BAMEICB VT, SV2AMEGOHELRKTHRED
ATl b N7z (Fisher O EFEMEFRME, v ME, R
& % 7213 Mann-Whitney U #i %, Bonferroni ® & 1F 12 K&
% EILE) . PD BABED /83 v b T Y AKR—F —#
BOETE, BEI) PR THE TH > 720 SV2A#E
BFELIEIFRIVITI VAR —FEHL, TRTO
WEIR Y 70 S 8h F 7213 FEEE 2 o 7 &L oI, MHBTIL A

OKEYWORD © '"C-UCB-J, N/SIY ATV AR—K—,

Figure 3 PDIC# IF % "®F-FE-PE2l BPwpo & ''C-UCB-J PET BPw & DB, 7 — & ICIE
(A) "C-UCB-J BPnp & 8F-FE-PE2I BPvo E DB ERBEDEEN— A Pearson @& Rd 7 Z 7. (B) ®F-FE-PE2I BPwo &
"'C-UCB-J PET BPwo EDFERIRZ L - N—2X Pearson #8747 (homologous voxel-based Pearson correlation analysis). p
<005 HKV/ AR > 040, Kextent 20 K7 2I) ZR/IMET B /=D DAMEEMP KFOBET AV ICEDE, B (- =040 ~ 0.99)
FROEE (=040~ 063) IZHF3 "BF-FE-PE2I BPrno & '"C-UCB-J PET BPnp EDREIDIEDBREAERT . Ho—/\—|SBRHN%E

RY . AEDPLEDHEIERRO SNLH DT,

bpirolze PD EFHOMAR Y £ - N— ZEH
(homologous voxel-based analysis) Tl&, RBIREE L BEIC
BT, SV2AHMHE FRNI VTV AR—F —Hifv L
DOMNH R HBEAFRD S 7z (Pearson HHBISHT) o

D o e e e e
ihA af

HW PD Tl D BEDORENA LN LN T 78— b
AV M, BHEREAA= 2 -0 DY F T ANKETDH
bLEZOLNL,EHIT, BWPD TIE, EMSEAR= 2 —
O IGAT B YT T ARMRKOBRE RO SN, B
BOYFTTARRY Y OREE, ¥ 7 ARENMLO
RUNZKET 2RO FOe & KL Cw gtk D, R
MRRIZBI BIREDOR Y F 7 AMEHEHER LTV
kb EZ 5N b,

(B3R F)Il F—)

PET. SV2A, > FT7AEE

Mo BEMEZERL TOEL.

13



14

IN—F VI VIRDHEITDON =2 —Hh—LLTD

it

—2—07 47 XY MREEHICHT 5 2 TERRGE

Validation of Serum Neurofilament Light Chain as a Biomarker of Parkinson’s Disease

Progression

Brit Mollenhauer, MD,2 Mohammed Dakna, PhD, Niels Kruse, PhD, Douglas Galasko, MD, Tatiana Foroud, PhD, Henrik Zetterberg,
MD, Sebastian Schade, MD, Roland G. Gera, MSc, Wenting Wang, PhD, Feng Gao, PhD, Mark Frasier, PhD, Lana M. Chahine, MD,
Christopher S. Coffey, PhD, Andrew B. Singleton, PhD, Tanya Simuni, MD, Daniel Weintraub, MD, John Seibyl, MD, Arthur W. Toga,
PhD, Caroline M. Tanner, MD, PhD, Karl Kieburtz, MD, Kenneth Marek, MD, Andrew Siderowf, MD, Jesse M. Cedarbaum, MD,
Samantha J. Hutten, PhD, Claudia Trenkwalder, MD, and Danielle Graham, PhD

1 Department of Neurology, University Medical Center Goettingen, Goettingen, Germany

2Paracelsus-Elena Klinik, Kassel, German

KEFZe D HiE, 78—F > V¥ (Parkinson’s disease;
PD) ODNAFx—h—L L Coa—a74 5% Mg
$H (neurofilament light chain; NfL) % FHilis %5 2 & TH 5.

2O L3k — FTNIL 258k L. BIRMIC

&, (1) FBIEHE PD BB O 2k — b+ (De Novo
Parkinson’s disease (DeNoPa) Mgk — ] IZBIF 5
RIF Y 72 B B BEHE (cerebrospinal fluid; CSF) #fK, (2)
PD 8, MBI / Al 22 P U, AR IR
Wi, AiBREE, ERRAED S R LR 2R
B BL 2 5k — I (Parkinson’s Progression Marker Initiative
(PPMID) %2R — 1] 2B 5 MLIEHIKRZE G L7z,

FER —mmmmmmmmmmmmmmmm oo
PPMIWF%E T 7k — MZIB W T, RABRBI AR 0 139 1ML
NfL BRI, fF o kB (12 £ 6.7 pg/mL) & HEKL,
PD % (13 = 72 pg/mL) THEH2-72 (p = 0.0336, #

OKEYWORD © /S—F>Vfk//N—F>2 V=X,
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TG E 7 V) o PD HE T, fEH A IS & IR L,
L% NfL IR ORI 22 EARA LN (p <001, ##
IREGET IV, EMB L O THIIE) . NfL & B 2
a7 L OBICIEDOMB, NfL & —EBORBIHEIEA a7 &

DM EOHMATED STz,
R == -- oo

MIERRAH O NFL &, A PR & i L€ PD
HZTEETHY, BB X OERICESTERL, PD
HIEFE ORI FEMEE & OB %89, NfL 1X, PD
T A EREIMEVL 0D, WDIMHEIZHED LN, F
v — 7 — ML LT, PD &AM /AR Mk
B0y, BEMESTOBR, &5 ICI3 Rk
ANOJUSEDFHM AL O W R D B0 LA L, fifE
PRE AN ANDO SIS T AN A< —=h—L LTD
NfL DFERIZOWTIE, 5% S S5l 2 L EBH 5.

(B3R &% R#)

JR— MR, SRR



Figure 1 (a) DeNoPa Mzt dkR— b (BEREFIE Supplementary Table e 288 ™) OEMBHWEEZE (healthy controls; HC), PD
B, MOMREMEER (other neurodegenerative disorders; OND) SBEDEZ2ECEHTS CSF NIL EBE (log2 i), [IKEDH
R IIEEREDHEBZRT . (b) CSF HLVUMLE NFLIREDBIE SN/ bridging 38— b (BEREFIE Supplementary Table e3
BI8%) |13 D CSF KU MmE NfL @ Spearman #8R8. (¢) PPMIRAZR OR— b (FREFE Table 1 BB *) ORENIBHEE,
PD £%&, OND &%, REEBEZXIEEMBO REM ERITEIREEZ M DHIERER (prodromal with hyposmia or isolated REM sleep
behavior disorder; PROD) #£#, RWINELFERREE (ERZHREITHRMEE (affected mutation carrier; GC-PD) HXUVZER%
REJDIFFAEZE (unaffected mutation carrier; GC-UN)) DESZZECE T 21175 NILIRE (Flse JOMRITHIE, log2 &), K
BOFTRIBIIIREREDHETEBERT .

¥ HAFEMGEM © Table 1 3 & UF Supplementary Tables (d onlinelibrary.wiley.com O > 1 ¥ kTR fE,
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Tryptophan Metabolites Are Associated With Symptoms and Nigral Pathology in Parkinson’s

Disease

Patrick L. Heilman, PhD,! Ernest W. Wang, Mechelle M. Lewis, PhD, Stanislaw Krzyzanowski, Colt D. Capan, MS, Amanda R.
Burmeister, PhD, Guangwei Du, MD, PhD, Martha L. Escobar Galvis, PhD, Patrik Brundin, MD, PhD, Xuemei Huang, MD, PhD, and

Lena Brundin, MD, PhD

1 Center for Neurodegenerative Science, Van Andel Institute, Grand Rapids, Michigan, USA

M) T 77 ORI TH L F X L = VR IE
o TR D 2R L 385, ABIgED
BBy, I4Es X O NG #E (cerebrospinal fluid; CSF)
FoMBEHEEOD LT XL = VWA, RIEICX -
THEENE D, /S—F > V% (Parkinson’s disease;
PD) OIERDEREES L OBEHE L HE T L0089
PEBRETHILETH 5,

PD . 97 BB X O HRBLER S 89 B LR T — 4 B
LUMRI 77— % & AF L7z, Ii4Ed L O CSF & R4,
WEEEAZ O~ 774 —=TF AL = R E E
wmL, BMEBELEMICI)RELERL, FXL=
YR OBMEEZRBET5 L LI, N F v —h—,
EEy B X OIEEB IR, BV R+l (BkE AR & RO
F % MRI OREE) & OBEYE D Rl L 72,

MR- e
PDEREZEDOIMAE T, 3-t FeFyrF XL =V
(3-hydroxykynurenine; 3-HK) @ 100% % # 2z % LA & 3-
L RO 7 Y bTZVEBED 14% DT H D Sz,
PD B H O IfHE T 3-HK 1%, FEIROFREEE B & OV 1)
MO & B ICHEE L7, PD BETIXCSFHF XL
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VHED 3% T LT, BEREHEEEDOF ) v
& CSF H L~V EAHISERO EREFED b5 & B L,
—J5, MR EER % b OF XL YO CSF H LN
T IZ ML R HE & B L 720 CSFH S /2 1)~ (quinolinic
acid; QUIN) /¥ 2V YEE (picolinic acid; PIC) Fo 5
(X, PDEEDB IR A 2SO a k- PafIils
WC, BEOR2HMED 15 LA AR L7z, PD BH T,
MAEH o C OB PEE A (C-reactive protein; CRP) B X
QIiiE7 T 94 Ko (serum amyloid alpha; SAA) %% CSF
DF A L= 2R LA o & B E R L2zt
L, SHEBEEETIE, CoL) Bl donhinro
72

D o e e e e e
ibA A

PD BH TlX, KB L OPIRMEROMETF X L =
VR L ARVHEALTBY, EROBEREE L D
B ATED BB, RIFFEL 1B O T R — b TEIOH
FEEEL, FEROFIHELHERT L2LEN DD, €
NZEoTF XLV U RBWHBPD ONA A< —H—&
RBENEID, T2, PD OIIETFICHEG T A0
PIZOVTE, HOENIITHIENTE %,

(&R B5F)

O KEYWORD O &R KME FXLZ_ AR S—F>VUimw NJTNT7>



Figure 1 FXL =2 REOBEELERNR, DO=1>N—IT7I> 23 AF25F—E TDO=NITNT 7> 23- IFF5F—F,
KAT=%XLZ>7I/hS2ATI5—H, KYNU=FXL=F—t, KMO=FXLZ> 3 E/ FF5F—F FHAO=3 kO
FITURNTZNBEBA DFAFITF—E, ACMSD =0 73/ B DNARFZ LAV ¢ EIT7ITERTHILRFZS—E, QPRT
=F JUVBRZKRIRIINS VAT 15—E, NAD=22F > FIRIXILFF N, SBTRIREMIE, wERGEzd DD
HENTW\D, BEEEER LIcRE & A CREMT L /2.

Figure 2 fEEXB#EEE (healthy controls; HC) H KU PD B&EICHITHFILZ KRB NILOLE, EEBEEEE (89 fl)
RO PD #E (97 ) OmfEch 3HK LAULrhfE (A), mEEh 3- b ROFI 72 NS ZIIVEELNILhdfE (B), mfEchtOr=> /
FXL =Y (kynurenine; KYN) ttrrsfE (C), CSF XL VEL-NILehgfE (D), CSF +XL > (kynurenic acid: KYNA) /
KYNEt (E), CSF e QUIN/KYNALEL (F)e TZ5—/N—(dhfED 95% EEREARY . BEMIE Mann-Whitney U #87E CTH#EH L 7=,
*p < 0.001, *p <0.005, *p <0.05.
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(GBA) 2%

BIEHR vtk R — MfE

Penetrance of Glucocerebrosidase (GBA) Mutations in Parkinson’s Disease: A Kin Cohort Study

Roberta Balestrino, MD,! Sara Tunesi, PhD, Silvana Tesei, MD, Leonardo Lopiano, MD, PhD, Anna L. Zecchinelli, MD, and

Stefano Goldwurm, MD, PhD

1 Department of Neuroscience “Rita Levi Montalcini”, University of Turin, Torino, Italy

Fhvatl7uy ¥y —Yi#af (GBA) OFREHALER
BT —=Y =2 WMOFEREZRY, —HT, NTFTUEGERI
28— % ) V95 (Parkinson’s disease; PD) Dix b EE 7
HE) XA 7 W CThH b, PDICBIT S GBA ~NT OiEhE
EROBEFIL, MFSNENICL>TRE-THED
(10 ~30%), SHEFTIET—Y = F 2 IXFEMPD
DIZDOWTEMA AT TV B ABFZED HIIZ, 1
FICHIE L7 PD B Z 0512, PD IZHB1) % GBA A3
DRERZFMT L L Th b,

GBA LR DIZEHR & MMtk 2 & — MFZETHEE L 720

Movement Disorders, Vol. 35, No. 11, 2020, pp.2111-2114

MAZER D %W PD B E 2843 Bl 2 AT L7z & & 5,
GBA Z A4 PD BEN 123 B E SN, 9 b 63 BT
KIEET — 5 WSATFTT& 720 HB—EEBLH 381 B % T
L7zc PDDFIEY A7 1%, 60T 10%, 70T 16%,
80iE T 19% TH - 72,

S o e e
Li=Fi]

Lt o PD BE B 5 GBA RO g EFRIL,
T—vxiar— b TOHEME Y &L, KEMEPD
F— M TOHEM K DR,

(B&aR @ LA e

O KEYWORD © GBA #Ef&Z /S—F2VUE JLatl7Oos8—€, 2Ex



Table 1 FHOHERBER (95%EBRXMH)

Groups n PD, n 60 years 70 years 80 years P2
GBAPD 381 20 10.0% (5%—17%) 16.0% (9%—24%) 19.4% (12%—28%) 0.0069
GBA PD severe mutations 189 11 13.5% (5%—23%) 18.2% (9%—29%) 18.2% (9%—29%) 0.014
GBA PD mild mutations 192 9 6.7% (1%-15%) 13.6% (3%—27%) 22.4% (9%—40%) 0.011
Noncarriers 257 3 0.6% (0%—22%) 0.6% (0%—21%) 3.0% (0%—7%)

n =NREEE CE—EIE#E) % PD.n = PD ICRRE L 7218,

FAERREOMAT Y A 713, BERA BT LI A BT L 2 el U TR U7z M) A 713, GBA B BEE B ERITB VT, 60 1% T 17.26(3.46 ~
1.87),70 7% T 27.40 (5.99 ~ 2.26),80 /% T 6.73 (2.17 ~MEfRK) TH o720 MY A 213, 1 GBA ZERARAEEIZB T, 60 % T 22.32 (453 ~
MERRK), 70 3% C 30.34(6.82 ~MEFRK), 80 1% T 6.93(2.36 ~MEFRK) Tdh > 720 XY A 713, ¥R GBA BERALARITB VT, 60 % T 11.28(0.61 ~
HEBRK), 70 5T 2245 (3.31 ~MEFRK), 80 /% T 6.93 (1.74 ~#EFRK) TH -7z

CEBRRAEE CIERAE & O (kin-cohort BB X UF — 7 ¥V — ZADOMFHILILEREE R)

Figure 1 /S—F>VZXAIZET2 GBABEEDRER, /N—F 0V ZXLILHTE GBAEEDZERICDNT, FIFnJREREEESE
ZHLTRLTWS, GD=Od—>1% (M), CCGD=0— 1R IK—MDERERFEEE (@), CPD=PD OKR—rDERREE (A),
Anheim et al, 2012 : RIEMEEGIICH TS GBA BERH PD 8&F L7 DE—EHE (CPD), Alcalay et al, 2014 : GD & EZ DM
# (C-GD), McNeil etal, 2012 :GD 2& D (C-GD), Rana etal, 2013:GD & & DMm#R (C-GD), Rosenbloom et al,
2011 : GD &%,

¥ HARGERER © Figure 1 2% HikIZ onlinelibrary.wiley.com D% > A » iU CHIE I fE,
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2 R ZIMNENZ 5 V) 2 WR SFE Bl it 5

BWiNL A2 —H—LLBN?

Laryngeal Movement Disorders in Multiple System Atrophy: A Diagnostic Biomarker?

Florin Gandor MD,2 Annemarie Vogel MSc, Inga Claus MD, Sigrid Ahring BSc, Doreen Gruber MD, Hans-Jochen Heinze MD,

Rainer Dziewas MD, Georg Ebersbach MD, and Tobias Warnecke MD

Movement Disorders Hospital, Kliniken Beelitz GmbH, Beelitz-Heilstdtten, Germany
2Department of Neurology, Otto-von-Guericke University Magdeburg, Magdeburg, Germany

% M ZEMGAE (multiple system atrophy; MSA) X 17
MREAMIRETH Y, S—F 2 VHIMSA L8 =% >
Y V9% (Parkinson’s disease; PD) & O #RI3#E L \Wisa
%o MSA BH OWEIHEERERE 1%, P43y o Bl
BLOAEOHDOET & B 225, MSA & O KM
Bk — MBI 2 RSB R R O R Rl 1347 b h
TV,

] 1 et tetetateetateieteleleieleteieieiei
AWFZED HIYIE, MSA B & U PD I BT % WEHARE AE Bt
EARBAICEAG L, MSA & PD & O & W REIC T
LMEIHFEIRE R EST H 2 L TH b,

[MSA D3 1ZH#EFEB] (probable MSA) | F 721% [MSA @
BEW il (possible MSA) | # R4 IZ, 7L 7IVNH
e Hv, REIEEE 7O b o — )V ERER O WE T RRRE %
A L7zo EliE~ v FXE72PD a2k — b EFTRZ L
gL 720

L
il 57 Bl o MSA B#H (w64 (59 ~71) %, k-
350) Rl Ui, SUEERREONHERATT RO
i % PD &% 57 61 (67 (60 ~73) ik, &K1k : 28 B
E R L 720 MSA BEIZ PD BE & IR L CRER I
ML 4 3~5) E 7T (5~10) 4, p<0.0001),

Movement Disorders, Vol. 35, No. 12, 2020, pp.2174-2183

PBESEREAS X V) B2 o 72 (Hoehn & Yahr i3] 4 (3 ~ 4)
i3 (2~4), p<0.0001) GHEDZVSF X M) v o
7 t BUE, Welch O t Mg 7213 Mann-Whitney @ U MUE) o
MSA BHE D 43.9% 128\ T, WLAMERGIE % £F 9 B R
2B S 2 R MESEASRERE E AR S, — T, BRE%E
T RE O N SRR A FT L O BFAI TlE, MSA BHE D 93% T
MEBHBERERR =25 7278, PD BETIEDTH 1.8% T
Ho72(p < 00001, RIEDRIST X N v 77t BE,
Welch @ t #5€ F 72 13 Mann-Whitney @ U B 5E ) o MSA
BHE D 91.2% TH AT OARBAGEEY 25520 & N7z,
PD EZTIX 1B DN 272 (p<0.0001, %t
IBDHR\INT X MY v 7 A t BUE, Welch @ t #UE & 72
{& Mann-Whitney ® U #85€). MSA B3 T, i EH)
Bisk (75.4%), O RVEER) (33.3%), 77 E
(193%) LD 5MN7z PD BE TI 1 BT & sk
ENTRD BNz

e L L o e e - ———

=1

MSA BHE B\ CTHESHEBFEE L, B S A7 BRRE IR
AL TH, HRMZPEE 7T bao— )Wk 25T
EOOTHHEEICRDOOND, AFEDOT—7 05,
G OAHNGED)Z, MSA & PD & 2T 5720
DR~ — A — (GFEE 1.0, BE 09 & LTHH
TELIEDRBEENG,

ER Byt 1E5L)

© KEY WORD © &Rzl 7 L+ 7LRREEIC K2 M N (flexible endoscopic evaluation of swallowing:
FEES), #HKBDOTRAIES), WRIE SRIFEEME



inspiration exspiration
la 1b
2a 2b
3a 3b
4a 4b

(13 99

eee sniff
1c 1d
2¢ 2d
3c 3d
4c 4d

Figure 1 BEHEE 14 (1) SLOEHOMSAEE (2, 3, 4) I(LHIT2RERTE (@), BEFSIE (b), [ece] EER (o),
IREMERS (d) OFEFMUE. (1) RREONE (@), BREOREONWE: (b), REROIFIZTLRNEG (¢), BRIEERDFITTER
iR (d) 25 EERFEREE., (2) BRIFOFEHFO/MNLEOFIR (@) FRFOBEERFFONE (b), KEROR+ARESFONEE (€,
IR EMERFDARTTL R HDIEL (d) Z1ED MSA & 1 floFFESREE (vocal fold motion impairment; VEMI) Ofl, (3) iz (),
WREE (b), RCEERF (d) OAEFHESHRINZHED MSA BE 1 flOFEHETE (vocal fold fixation; VFF) Ofl, /=721, FERHIIE
EERFEONEHHAHND (€). (4) BRFOEGREFHNEL (@), FREOTREFHIME (b), RETOEGFINEIE L E HDORER
DAZLBFEFNEG (0), RSHIEFOFTEMEFTNER (d) ZHD MSA & 1 flOFTEMFHES (paradoxical vocal fold motion;

PVEM) D,

Figure 2 MSA £2& 57 fIOMERZEDEE., 7 —XI3HE (%). IACM =IFH&KEDOFHAES (rregular arytenoid cartilages
movements), MSA =ZZ#ZME (multiple system atrophy), PVFM =& Z&i47E4%h8E%) (paradoxical vocal fold motion), VFMI =

FEagefEE (vocal fold motion impairment), VFF =Fw#EE (vocal fold fixation).
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GBA Variants in Parkinson’s Disease: Clinical, Metabolomic, and Multimodal Neuroimaging

Phenotypes

Andrea Greuel, MD,! Jean-Pierre Trezzi, PhD, Enrico Glaab, PhD, Marina C. Ruppert, MSc, Franziska Maier, MD, PhD,
Christian Jager, PhD, Zdenka Hodak, MSc, Katja Lohmann, PhD, Yilong Ma, PhD, David Eidelberg, MD, Lars Timmermann, MD,
Karsten Hiller, PhD, Marc Tittgemeyer, PhD, Alexander Drzezga, MD, Nico Diederich, MD, and Carsten Eggers, MD

1 Department of Neurology, University Hospital Giessen and Marburg, Marburg, Germany

GBA #1n¥ (NM_000157.3) DZALIE, /X—F >V V¥
(Parkinson’s disease; PD) Mg d W) A 7 KT
THhbo W7D GBAERIE, VYV —2ERET
HbH IT—xiHEEGIESERI T GBASIKKON) 7 1)
pE365K B X U p.T408M (X PD L B9 525, T—3 =
WMEEBE L v, SNHDEEME ONY T 2 b)) O
RABERENIC OV T, SOICBERTILEND D,
BRY --------mmmmmmmmmmmmmm oo oo oo
AIWFFETIX, GBAZHME N7 2 b) pE36SK BL W
p.T408M ZfRE 3 % PD BHITHB VT, ERHH, HhikE
DHAR T R, AR, AR I 5 L & S L 7z

WY PD B 56 BT GBA DI FEFH & P L7z, GBA
ZRk N7 2 b)) REFEIFREEICBNT, WK
PFEE B X OYER, MR GHEZENITE, 2y Ra3 s
A, RIVFE— F VAR R 2 R L 7, Ao
HAZAX T T T4 —Hw®mIM, 6-¥F-7 )Vt u-L-F
7% ("F-FDopa) [y 7 F it i B & $ 5% (positron emission

Movement Disorders, Vol. 35, No. 12, 2020, pp.2201-2210

tomography; PET), "F-7 v+ u 54+ ¥ 73— 2
("SF-FDG) PET, ZHHRFHERER MRI % )i L 720

FER ---mmmmmmmm e
WIEHN ALY, 13 BlOANT BE4 GBA ZHkE (N
V7Y b)) BAH (pE365K 76, p.T408M : 6 ) 7%
BESN, BHE 161X GBAZER (pN409S) % 14
L, ME2HEI L7, BIRNEEEE X OEIRIZOWT,
GBA Z kK N7 ¥ b)) IREDH I X 54 B
X o Too ERWFRAREREIX SR (N T U M)
WHETEP o720 AFFRT I 7 ZTHEBZENA SR,
SRR N T b)) RAEBETIEIFRAZELIY O PDHY
OB EHETH B 2 EAVRE S N7z, *F-FDopa 1 &
U BE-FDG O # ® PET A ¥ ¥ ¥ Tl&, £k N7
YN BREHIIBWT, XV LR BOBES A S
Nize T2, Z8k O\ 72 b)) BREH TR, “F-FDG
PET B X OBEBEMY MRI I2BWTC, L ¥ —/MERIZIAE B
L ORRHHE 219 PD & OFBET 2D 57z,

o D o e e e e
A af

AWFFEIL, GBA ZHkfk ()7 > b) fRA PD BH DL

Table 1 AWM IF— B IOLTHEHEEE VTV TI) OBREREIOERT —4&

All Patients ['®F]FDopa PET ['®F]FDG PET fMRI Metabolomics
n 56 39 47 54 54
Gender, M/F (%M) 39/17 (69.6) 24/15 (61.5) 31/16 (66.0) 37/17 (68.5) 37/17 (68.5)
Age, y 65.2 +9.9 67.6 + 8.6 66.7 + 8.6 65.2 +10.1 66.0 +9.2
Education, y 145+ 28 142 +27 141 +27 146 +2.8 144 +238
Age at onset, y 60.2 + 9.7 63.1 8.2 62.1 +8.2 60.5 + 9.5 60.9 + 9.0
Disease duration, y 50+ 39 45+ 35 454 3.4 47 + 3.6 51+40
H&Y stage 2 (1-3) 2 (2-3) 2 (2-3) 2 (1-3) 2 (1-3)
UPDRS-I 247+ 9.5 247 + 85 253 +9.8 242 +9.3 249 +95
LEDD (mg) 481.2 + 279.9 451.6 + 264.4 457.0 + 243.4 477.2 + 284.3 489.0 £+ 2771

B (7T 7—%), WREB L OHIPE (HF7T—2%) 7203000 = BEEE GlRT—5), Bz EfL -28F5 %50,
["*F]FDopa = "F-7 )4 U-L-F/S, PET =R HUNKIEHE, [PFIFDG = *F-7 V4 a7+ ¥ 7 )y a—A, fMRI =FEiER SIS mi (%,
M =91, F =%, H&Y = Hoehn and Yahr, UPDRS-III = Unified Parkinson’s Disease Rating Scale Part III GEBj#%fE), LEDD = L R /<

81 HAE,



WA R BN 2 W EHE L 729D TOWFZETH %, MRS ST S L O FWE #lilE)s SThv ook, vz
A Z RT3 7 AP L ORI G CIEERRHM B L 0178 L 7ayy—YREZERY T 5B BHREOR) R

AP & D b AR AR A S 7z (Welch O 1 BUE, DEZY ) VTR OTREVED D 5 o
2 BEAK ¢ Mg B & O family-wise error (FWE) #liiE, ik (B5;R 1 £/ F#)

O KEYWORD © GBA /S\—F 2V EDEBEEE, XZARAOITA, WILFE—LIUEEERHZE G

Figure 1 X&ZROIVAH KV '®F-FDG PET FTROEDEY SZ—> OEELLE., GBA £k NUTFTU M) BEEBFETERRLNIL
5 (A) ELOET B) BHSNREH. (C) PDRP K0 PDCP O¥IE., 2 BEDEHkE N7V N 2S5 0BHE IO TxRL,
ZE NUT7UN) BREOBRICKDEMERTIIHELE. BEELANL p <005 *p <001, *p <0001 AHFXVUB:
Welch @ t 1%, C:2 12K t EH KO FWE #1E). ['®FIFDG PET = "8F-7)LAOF % F >4 )L A— ABEF L #ERS,. PDCP =/5—
F2V URRRAEEE/ X2 —> (Parkinson's disease cognitive pattern) (GREIMEEEREEICESE), PDRP =/S—F>V REE/ N4 —>
(Parkinson's disease related pattern) (REBOEITH KONEEHEIRICEHE).,

Figure 2 GBA £k NUT7 >N REZICHITHRBE LOWENEEDET. (A) '8F-FDopa BViAH (3 RTEER, 7> T L—
y=8). (B) SF-FDGHEWIAZA. (C) HaenviEAiET (FR=ERAZE>—NETH, REB=GRRKREZI—NET5 KB=F4
EEBR=AALRES—NETD) ICBF BRI BV BAORBIE CHRBIN/I ZA%—, CL=x34 IL=Bf. L=7X P =%%,
R=% S=_Lt#k
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NN—=F UV VB EDOREHRICE TS
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—DEB P RT-QuIC f#hr

Blinded RT-QulC Analysis of a-Synuclein Biomarker in Skin Tissue From Parkinson’s Disease

Patients

Sireesha Manne, DVM, PhD,!? Naveen Kondru, DVM, PhD, Huajun Jin, PhD, Geidy E. Serrano, PhD, Vellareddy Anantharam, PhD,
Arthi Kanthasamy, PhD, Charles H. Adler, MD, PhD, Thomas G. Beach, MD, 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
2Department of Neuroscience, Mayo Clinic, Jacksonville, Florida, USA

2X—3F 2 VG (Parkinson’s disease; PD) T4 DL
WLEEE SN AHEREEE LT, BRI A ~—5—
DRFEVFTONED, TH)Lingr~x—h—i%, K
DX ) HARMMAREICHERT 22 EPET L, ThE
TORIEMFRCFEIIEIZBNT, PD BE O ARIC
X, W% o> X7 LA ¥ (o-synuclein; oSyn) B3R
MENTWED, REXUET LLEPDH L,

BRY ----mmmmmmmmmm oo oo oo oo oo oo oo
ARWFFETIE, PD HE DB ORI aSyn % i i &
WIS 5 T2 R %0 KE ORI oSyn 1& PD @
WAF =T — R BWRMNEDND %,

Real-time quaking-induced conversion (RT-QulC) % % H

vy, IR O B2 R AL O aSyn BRI L 720 72,
C DR ORI AR T EEIC DO W T, B ML

Figure 1 RIEREMEBAES X —
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ORI B L OFRV=) VEEST T 4 VA O
W %2 TG HREL U7ze SR SERILL 728 2B
WT, oSyn ¥ — F (seeding) GPEDEYEE % MaT L 72,
BARDOPIERIZ, PD 25 B8 X Ot IE 25 61 o sl Bz i #iL
e, PD12BIB LW 2BOFRV~<) VEENT
74 YAHEEY R TH o7z,

T
FIMBI OB fE R 2 R & L2 BERABICB VT, 3
b K2 AR 2 T L 72555012 1d PD 24725 Bl X OV HR
24/25 B (J&PE 96%, HFFEEE 96%), n‘\;v—w)/lﬂg/\
F 74 AWMU R 2 G L 72546121 PD 912 BB
L O 10712 1 (JRE 75 %, 41,\1"““83%) % EAfLS
HETE 7,

l\:é(:?ﬂ% __________________________________________
SR O ERABOR RS, WY aSyn DRI X %
PD D ERIRFZ W AR EETH 5 2 & AR

Nastse L7z RT-QUIC EZD&E . NFILEREE S KU L (sodium dodecyl sulfate; SDS)

0.00125%&%H RT-QUIC ERIEARICHE TS 10% (W/v) HERESX—MDH5F5AELE (A) 1071, (B) 1072 (C) 1073 (D)
10 4 HBRBRDFF 77> T (thioflavin T; ThT) #XRED RT-QUIC /& t&8ie 707 7). &EhL—XA at, PD (&, 34l HRON
1B (FE, 36) ORBEEREICH TS 4 BEOREEFEROIIMEEZRT .



ENTze TNICEEEST, EMANA A= —DFR THEERD ), S HICEIEVlifEZ o2 ENEZ bR
WCE 5 7R OfFER L, BRETOY—H—L LT 5o
DREERAEFR I A7+ — )V FEREOKIBNE DD D BIER BRER B

O KEYWORD © K<Y VEFE/NS T« >a318, FFPE, WA a-> X7 L+ >, oSyn, /S—F>V %%, real-
time quaking-induced conversion %, RT-QuIC )%

Figure 2 F#EREHBIlE K00 VALY MIFZBLE RT-QUIC SEICKD aSyn O — NEHDRE, (A) ThT #XEBED EFHS,
PD DR EHERE CIERIBELE L T oSyn DY — REMENBVNZ ENREND. (B) PD ELOWBORBRES X— NOEAL RERE
(protein aggresation rate; PAR) 75, PD DA TIIMRBELEL T oSyn @FEN BV EDREIND, PD 22 &k (FE) B&K
OB 22 18tk (IRE) (ZNZHURIERR 20 AB L0V U A ARy MIF 218F) Zx%EL, LWIhd 4 BORERBRZTL, 40
OREEBFEROFHES JOEHEREATRT. (C) PD 6 AEH JONE 6 MEDKRBICH T2 RT-QUIC EDRRENEBLVET
aSyn 7+« A MEEREWTUA (EB) BX0ME oSyn itk (FE) ORy hT70Ov MNEOREFNER. (D) oSyn 71 TA> KA
LERKOE aSyn LNILDT > XN —ICKBDEE. PDADT TILICHIT2 RT-QUIC TZDORILEN TIE, MHBIEADT TILEHE
LT, IRATA—=IRoSyn DLNILHEL, —AT, 2 aSyn LNUTIFEELREBEN LMo/, #ERIE Student O 2 127K t 18E TR
Mliz. 7—&E 4ROREEBEROEIES KOEESBELZRT. *p <0.0001, p > 0.05 DFEIFIEER (not significant;
ns) &L7z.

Figure 3 KRILATZILTE REE/NT T 1> 318 (formaldehyde-fixed paraffin-embedded; FFPE) REYIA Zxig&k& L7z RT-QUIC 3%
DEE . SDS 0.00125%5%H RT-QUIC EARIGES R DERHIRZ AL\ /2 FFPE E##&O RT-QUIC i%. PD (R, 36 HXD
SR (e, 341 OREARETEIZ—MDORT-QUICZEHITS (A) 1071 (B) 1072 (C) 10738 (D) 10 * HIRD ThT BHBRED
AO774 ). &M—2RlE 4 BIORERBIERDOFIEERT .
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