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The Endocytic Membrane Trafficking Pathway Plays a Major Role in the Risk of Parkinson’s

Disease

Sara Bandres-Ciga, PhD,!2 Sara Saez-Atienzar, PhD, Luis Bonet-Ponce, PhD, Kimberley Billingsley, MSc, Dan Vitale, MSc,
Cornelis Blauwendraat, PhD, Jesse Raphael Gibbs, PhD, Lasse Pihlstrem, MD, PhD, Ziv Gan-Or, MD, PhD, The International
Parkinson’s Disease Genomics Consortium (IPDGC), Mark R. Cookson, PhD, Mike A. Nalls, PhD, and Andrew B. Singleton, PhD

Molecular Genetics Section, Laboratory of Neurogenetics, National Institute on Aging, National Institutes of Health, Betbhesda, Maryland, USA
2[nstituto de Investigacion Biosanitaria de Granada (ibs. GRANADA), Granada, Spain

23—F ) V%% (Parkinson’s disease; PD) M 7 %
fa T AE (polygenic disorder) TdH %, I, TV F
H 4 b= AJlaEREE (endocytic membrane-trafficking
pathway; EMTP) D\ { D7D i#EAx 175 PD O K2
G352 EDRBEINT VWS, LM L—KT, FHFRR
W72 BIR ) 2 7 W7 ORI X, FRE-BBINT
W,
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A 2 a7 g AT 2 v, SiEB] 18,869 Bl X
Ot 22452 Bl 7 7 27 4 NEEEAT 7 — Z 128w
T, EMTP I 59 % 252 IR T Tl & % PD Dt
=3 (heritability) % #EE L 720 #REEAFRN 2 ML
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A7 & WS 5% 8InTEY A2 237 (polygenic risk
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BRI B 720, <) —F—FIZHEIL A VT
VT vy MU R ERL, SRk N T o) Lt
EFRBLE 7213 A F VLR TR AR 11 & OFERER 7
J AR B L2,

EMTP |JH2 K3 2 #EE #I53 (heritability) 1% 3.58% (H%

OKEYWORD O TI> RNUA h—IR, EEHJARY,

27237 (polygenic risk score)
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AVYFENG YT MMUBITICE D, PDDY A ZIZEHT
% HERERE B 2R T 11 O EMTP a7 S vz,
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Figure 1 R/SI>EE)E (dopaminergic; DA) —a1—OVICH TS EMTP BETFOEMZMER. (A) hFEIRFE (false discovery
rate; FDR) T#IEL/zp E< 0.05(2&B EAL 10 IBBDABEEA Enriched Reactome Pathway., /SA7 T+ T U wF X MEFICIE
PANTHER web-based Classification System ZfL\z., R <aZERL, L 10IBEOAEERL TRRL7/z. (B) DA Z1—0O
VNICHIRY DB FE EMTPEETFZY NEDEE, B D EMTP BEFZY T ADEGFREAJICEALE. 57252 Db b EMTP &
EFDSB, 5 244 BEFHYTAICRBDS5N/= (Supporting Information Table S3), DA Za1—AYDEETFHEIRT —&I& TED
HIFRMEDRIRE, Slc6a3-Cre/tdTomato XA (GSE76381) 2 HhHAF L7,

MHATERUEN : Figure | OZF HIE Tl E T2 T 3w,
21. La Manno G, et al. Molecular diversity of midbrain development in mouse, human, and stem cells. Cell 2016;167:566-580.e19.

Figure 2 EMTP OZ&ETMH AU A7 (polygenic risk score; PRS)., J7Kk— NED PRSHEE@ND T+ L AN IO by BIPED
HEMBICEHL T, MAFOY A XEMADOREICLEIL, KELZ—/N\—IF BN EEXEERT . 72X LROWEEMBIIHREDEN,
ENREIBFBOEYTCRL, FEFOFOMIBENPRSEEEZTT. RESNATVBIAKR—FIOT > TILHFUTOBY !
SHULMAN : fiE% 789 i, xt58 195 f, MCGILL : fEGI 583 I, %182 906 fil. SPAINS : fiEA] 2,120 f, *$88 1.333 . TUBI : fEHI
741 5, %88 944 5, VANCE : fEfI 621 fll, X188 303 fl, OSLO : fEHI 476 B, 88 462 B, HBS : FERI 541 fll, XH88 743 B,
PDBP : fE6I 543 6, xt8 284 I, FINLAND : 5E6I 386 Fl, X8 493 fl, PPMI : fEfl 363 i, 58 165 fl,
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Predicting Diagnosis of Parkinson’s Disease: A Risk Algorithm Based on Primary Care

Presentations

Anette Schrag, PhD,! Zacharias Anastasiou, MSc, Gareth Ambler, PhD, Alastair Noyce, PhD and Kate Walters, PhD

University College London Institute of Neurology, University College London, London, UK

2X—=F > 79 (Parkinson’s disease; PD) D iZWialiZ i
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Bl —1

i il il
The Health Improvement Network UK 77 4 < 1) — 7 7

T—=F R=2ZT7— 7 et 55 — B2 mE R &
L7

FERIZ PD & &I S M7z 4 50 i O 3 8,166 B3
X O R B 46,755 BID 7 — & ZffMT L72. LEEH,
JREE, HERE, Fpihwrpss, Rtz f R o5EIR
BILUOHRGEOMAGDEIZOVWTHEN L, $480
VAT Ay 7 WEGHTE v, 5ELINO PD ZETO Y

BT T NVT) AL ER LT2e BT VOR YL
DBGEIZIE, 70% % %Y~ 7V (development sample)

© KEY WORD ©

FINTUX L, 2L /S—F2V 2%, RIBRER.
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BLU30% % Z4EMFEY ~ 7V (validation sample)
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EB X ORABREICT, AR, S, e 2%
Thol: (BEETI AT A /7[5])3’\1‘}? RIS K
OMERITHIIE) o U R ZEHIE 7 v T X LI X 285 B
L OFe& (calibration) ZEFTH Y, HiF AL 0.80
(95% fEHHIX[H 1 0.78 ~0.81) THh o7z, Bz 5% &
L7z, MY AZ L LTHEENIZAD37%H55 4
VINIZPD &E3lrah, @) AZELTHEEINE,-
T2AND9%ILPD &M S nwEEZ b/,
HEER -
HEDTS54<) =7 7 THRLNLHKRGEE V724K
AZEHlT vV TY) ALIZE D, 5ELNO PD BT A
IHRECAERETE, PDOE=F) V7 BXUORM
ZWDSHRET D 5o

(B5fR - = RED

DR, URIEEY—I



Figure 1 MIR#ERE L KO PD BEICHF HERIDEIRDFERZE (%)

Figure 2 EHEMICERERTNTO PD ZHENER (ZEEOVAT v IRIBH, FHESIOMRTHIE), BRERR MildK
VFEpitz 58T )0 PD FRICET 52 EEEERE (ROC) #hitF. MR T—Xt v b (development dataset) & KO EMEE T —
Ktzw N (validation dataset) (CDWVTRT .
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Refining Initial Diagnosis of Parkinson’s Disease After Follow-Up:
A 4-Year Prospective Clinical and Magnetic Resonance Imaging Study

Aldo Quattrone, MD,'?2 Maurizio Morelli, MD, Basilio Vescio, PhD, Salvatore Nigro, PhD, Emilio Le Piane, MD, Umberto Sabatini, MD,
Manuela Caracciolo, MD, Virginia Vescio, MD, Andrea Quattrone, MD, Gaetano Barbagallo, MD, Carlo Stana, MD, Giuseppe Nicoletti,
MD, Gennarina Arabia, MD, MSc, Rita Nistico, MD, Fabiana Novellino, MD and Maria Salsone, MD

I Neuroscience Centre, Magna Graecia University, Catanzaro, Italy
2Neuroimaging Research Unit, Institute of Molecular Bioimaging and Physiology, National Research Council, Catanzaro, Italy

Movement Disorders, Vol. 34, No. 4, 2019, pp.487-495

L ittt Wi AsHERF S LT 722%, PDEE 1061 (9.1%) Tl
78— F Y V9% (Parkinson’s disease; PD) % % 3t 4 EERREPEBL, ABoBHE LT =%y

EL-mEEHRE ETER LR (progressive B AT A R (progressive supranuclear palsy-
supranuclear palsy; PSP) % /RI29 21 ) D5 parkinsonism; PSP-P) 257”12 X 1172, SRERBAIAIE, MRPI 2.0
LEIMEMRIEBIN TR, &, FEETEBERE DI L2 EE L PD ORI A3E
BRY -------mmmmmmmmmmmmmmm oo oo oo FEINBELOENICBNT, B IEHERNL < —

PD E MW SN2 BE IR — MIBWT, 44EMD =T o720 BT TR, PAM 2.0 & MRPI 2.0
EEFFAATICEEFEHEESBH L 2BEZEL, £ DOWHDINA F<—Hh—I2L Y PSP-P & PD A IEHE (28
7z, WEFHREOREBLOFINICBT 2 BB G A A IR

Y= —OWREERET 5, BEER -- -
D e bbb bbbt SEOFERD2 S, PD EMMZI SN2 EEDL T4
PD & U TR S M7z AR 110 Bl & O T pk R A OB IR A IS EEESLRE 2 BLL, ZWiAtPD
TAB R BER L 720 TRTOEBHZIIH L, AERPIGRES & 5 PSP-PICEW N2 AW 502 % - 72, PD
OSBIRFASHE T £ COMAR, FRREHIG %2 it L 72, A& ZTix, RERBIIAE O MRPI 2.0 75, PSP-P O [ifi J& s 1Y

[ H T RE B (pons/midbrain area ratio; PAM) 2.0 & Magnetic ANOFREROFIICE L TRLEN, IhEfAT

Resonance Parkinsonism Index (MRPI) 2.0 Z %1 L7, HZET, TLAHIZBITS PSP-P EEDORFEE AL
BER ---mmmmmmmmmmmmmmmmmm oo PR HEIPREOEES e L 25 L EZ BT,
4 AR o B IR ER A, BHE 110 B 100 F1 TPD D@ (E5R C JIEE %)

O KEY WORD © Magnetic Resonance Parkinsonism Index, Magnetic Resonance Parkinsonism Index
2.0, BmEiE / RiNmEFELL 2.0, N—F >V RDETEMR EERE, EEIREY

MRPI 2.0, baseline MRPI 2.0, follow-up
p<0.001* p<0.001*
0 _| w0 _|
8

& & Figure 1 BEFREMRTRICN—F 2V VROZEDHFFIN T
o o E 7=8& (PD) HrOBWAESIC/\—F>Y D RIOETER LR
% BOBRKRBESHKIRL 2EE (PSP-P) ICH173, EREIREES K&
N N DBHFEAZERFD Magnetic Resonance Parkinsonism Index 2.0
] % ] % (MRPI 20) ORY 2270 N, EEORE (0 HEEES
fBaRd. Ry IAITTE>SY 25 /8—1>&1) »5 e
° ° > (T5 /83—t &AI) ETOEFEERYT .. PREEERY TR

T T T T
PD PSP-P PD PSP-P EIEY)ZER CRY . Bonferroni DIEIEA LS 20 > TILD tIRTE,



Table 2 BPFERTEHCN—F2VE (PD) OWEZIPHITSNTOERE, & JORBRMEROIHZEIL PD Thoked
EBFRERIC/N—F2V VEOETER EEME (PSP-P) OMR (EEIRER) HEIRLLEBEDRIKIEHRENT —&

PD PSP-P
P P
Clinicoradiologic Data Baseline 4-year follow-up value® Baseline 4-year follow-up value®
n 100 100 \ 10 10 \
Sex, no. M/F 64/36 64/36 \ 9IN 9IN \
Probable/possible PD level 60/40 100/0 \ 10/0 \ \
Age at examination, y, mean =+ standard 62.4 + 8.0 66.4 + 8.0 \ 69.0 + 5.9 73.0 + 5.9 (65-83) \
deviation (range) (42-80) (46-84) (61-79)
Age at disease onset, y, mean + standard 58.1 + 8.2 58.1 + 8.2 \ 62.6 +£ 5.7 62.6 + 5.7 (54-70) \
deviation (range) (40-77) (40-77) (54-70)
Disease duration, y, mean + standard 43 +39(1-24) 8.3 + 3.9 (5-28) \ 6.4 + 2.3 (3-9) 10.4 + 2.3 (7-13) \
deviation (range)
Clinical features
Rest tremor, n (%) 72 (72.0) 73 (73.0) 1° 5 (50) 1(10) 13°
Asymmetric motor symptoms, n (%)° 69 (69.0) 58 (58.0) .003° 5 (50) 2 (20) .25°
Vertical gaze abnormalities, n (%) 0(0) 0(0) \ 0(0) 10 (100) .004°
MMSE score, median value (range) 27 (16-30) 25 (13-29) <.001°® 27 (25-30) 20.5 (14-26) .009°
UPDRS-ME score, median value (range) 20 (8-44) 29.5 (18-57) <.001° 27 (20-29) 37 (31-43) .006°
H-Y score, median value (range) 2 (1.5-3) 2 (2-5) .051° 2 (2-2) 3 (2-4) .01°
Levodopa responsiveness, n (%) 81 (81.0) 100 (100) <.001° 10 (100) 1(10) .008°
Brain MRI measurements, mean =+ standard
deviation (range)
P/M 3.78 £ 0.5 3.89 +£ 0.5 77 471 + 04 585 4+ 0.8 .001"
(2.67-5.04) (2.67-5.08) (4.17-5.31) (4.87-7.19)
P/M 2.0 0.54 +£ 0.2 0.59 + 0.2 579 1.03 £ 0.1 137 £ 0.3 .004"
(0.18-0.93) (0.23-0.98) (0.87-1.19) (1.01-1.97)
MRPI 898 + 1.4 926 + 1.4 409 10.81 + 0.8 15.06 + 1.4 <.001"
(6.19-11.68) (6.37-11.87) (9.89-11.93) (12.90-18.10)
MRPI 2.0 1.27 £ 0.4 140 +£ 04 379 2.36 + 0.2 3.51 + 0.6 <.001"
(0.40-2.10) (0.60-2.08) (2.13-2.71) (2.88-4.70)

PD =GB A T PD O WM B ASHERE S LT 72 3%, PSP-P = RERBIIGIE O WM WL PD Th o 724%, EIFF A HEH TEN
BB LB E, F=2% M=% H-Y = Hoehn and Yahr rating scale, P/M =& 1fi & / i A tk, MRPI = Magnetic Resonance

Parkinsonism Indexo

“PD EH BV 2 RRBRBHAGIN & BB AR O IR IR B REAR 7 — 5 D i,
°PSP-P [EH T BUF B RRER BRI & BB AR O IR U REAI 7 — & D I,

‘McNemar B o

4Unified Parkinson’ s Disease Rating Scale (UPDRS) DIEB)IEXFFMEIRE > 2 R4~ bOBEHE (%)

*Wilcoxon fF 5 MR E

FF 7R E DT BT 30% L EORIRIL G 2R L2 BER (BIE (%)), M Kas TPD 5EV Bl (possible PD) ] Tdh - 7B 40 Blo
I, 19 BNLERERBIGIC L AR RO FUSTED 30% Kiili TH o720 TNOHDEZETIEL R ANELI NI V7 T2 MG A
SNTHELT, BRI THRHIIZ LR RO IS BRI CH - 72,

& JAFWE D72 D DI, R OR)R (
"Bonferroni DS IEZ L) WSO H 5 1 i

FRERBRAAIE, JBBRIHASIF) o Bonferroni DEIEZ1E o

Table 3 /N—=F>V>2w (PD) BECN—F2V 2 EOETER EERE (PSP-P) BZDOERICET S P/M, P/M 20, MRPI,
MRPI 2.0 OERFREFE S OEHFHER O MAE

Baseline, PD vs PSP-P 4-year follow-up, PD vs PSP-P

Performance Measures P/M P/M 2.0 MRPI MRPI 2.0 P/M P/M 2.0 MRPI MRPI 2.0
Cutoff value > 4.342 >0.872 >9.89% >2132 > 4.87% >1.012 >12.90° >2.88%
Sensitivity, % 90.0 100 100 100 100 100 100 100
Specificity, % 87.0 99.0 72.0 100 96.0 100 100 100
PPV, % 40.9 90.9 26.3 100 71.4 100 100 100
NPV, % 98.9 100 100 100 100 100 100 100
Accuracy, % 87.3 99.1 74.6 100 96.4 100 100 100

PD =:B¥FFRAHE TIFC PD ORHIZ I ASHER: ST 7283, PSP-P = SERBHIAIN ORI WNE PD CTdh o 7275, BHFIHA 2 M B E S 5
WAFEM LB, PIM =1GTAE / AKIFE L, MRPI = Magnetic Resonance Parkinsonism Index, PPV ==, NPV =[P,
YAy b T EIEZEBTIERE (ROC) BHARENT CHUE L7z,
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A Clinical and Genetic Study of Early-Onset and Familial Parkinsonism in Taiwan: An
Integrated Approach Combining Gene Dosage Analysis and Next-Generation Sequencing

Chin-Hsien Lin, MD, PhD,! Pei-Lung Chen, MD, PhD, Chun-Hwei Tai, MD, PhD, Hang-I Lin, Chih-Shan Chen, MSc,

Meng-Ling Chen, MSc and Ruey-Meei Wu, MD, PhD

' Department of Neurology, Centre of Parkinson and Movement Disorders, National Taiwan University Hospital, College of Medicine, National Taiwan

University, Taipei, Taiwan

T DBIBEFOMARIZL Y, /3—F 2 V95 (Parkinson’s
disease; PD) D5 T-sWiAsnfE L 7272, L2*L, PD O
EERIE RN ERICE D RES R 5, 7Y 7 AR
28515 % PD BB AT O SO B X ORRIREBIRLIC D
WTIE, ZIFRBHTH B, ABIZEDOHWIE, BEAD
PD EH I K — MIBWT, k4 7% PD HHER T DA
B L BRRIO AR NS L ZHSPICTHIETH 5,

BEARFAE N —F ¥ = X 5B 324 B (FESEREAE 50
RERI) & RN S—F VY = X L D5 E 247 Bl R G
LR ST BIOBERH 2, 2002 ~ 2017 FEICHBO ZKIE
WERERE | Mgk TR L oo MR T IHBIEMBNT, MEHoO
40 O PD RN BT 2 &L 5 =7y Mkt y -7 =~
¥ 7 I8% ), repeat-primed PCR, &LV YV — LY —7
Iy I EA LRGN T e —FIck by, #
IR % [F5E L 720

R - e
FHETRE SN —F ¥ v = X 5 B 324 B 30 B (9.3%)
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T, Parkin, PINKI & %\ % PLA2G6 £ Ay, 72
X SCASD MY X7 LAF Y E—TOMENREDLN
720 WHAAKRSG VRN S —F ¥V = X L OFH 109
B i 29 1 (26.6 %) &, Parkin, PINKI, GBA % 72 1%
HTRA2 R % A L Tz, Wt EE B mtk s —
F UV ALOFMH 138 BITIE, BEIEMEKAZ LD
NY—Tdholzo HWHROBEEEEES-F V=X
A D5 H 176 (123%) %% LRRK2, VPS35, MAPT,
GBA, DNAJCI3, C9orf72, SCA3 % 7= 1% SCAI7 @ 5 ¥y
BETERZBRAEL VW BT Y —L Y =0TV
VUL, R—=F VX ADFRERY S B
BLO UQCRCI I At ¥ AZEHDS, W Gt B PR B AR 1k
N—F VIV ZZLD 1 RKRIIBWTHE SN,

S L L o e e e
A af

LR OFERIZ, W7 V7 O PD D@ G 5B
BaiRD, 72, PDOKHAL 2 METERIMNEST
HHNDWRA VKRG RIRAXZ T 4) ZRT D
DTHbo

(&R BRER 1520

O KEYWORD © EFEHRE &F KA —oTI> >0, IS—F>2V K, /A= VXA

Table1 PDDREAEAZEMOEREZRE T B EE DRI

Parkin PINK1 PLA2G6 LRRK2 VPS35 MAPT GBA C9orf72 SCA
Homozygous/
Compound Heterozygous Heterozygous Heterozygous Heterozygous
Heterozygous Heterozygous Homozygous (n =9 From (n = 3 From (n = 4 From Heterozygous (n =2 From
(n=15) (n=10) n=2) 4 Families) 2 Families) 2 Families) (n=13) 1 Family) (n=5)
AAO (mean =+ SD) 28.6 £10.5 37.7+£59 28028 58.8 +29 445 + 35 525 +10.6 523 £129 56.5 + 2.1 41.8+42
Male 53.3% 70.0% 0% 22.2% 33.3% 50% 38.5% 100% 80%
Initial symptoms
Tremor 46.3 % 60.0% 0% 33.3% 33.3% 25.0% 53.8% 0% 0%
Disease progression Slow Slow Fast Variable Slow Variable Variable Fast Fast
Associate symptoms Foot dystonia NA Anxiety Depression FTD NA FTD Dementia Dementia Ataxia
Anxiety Psychosis Anxiety Depression MND Dementia
Depression Psychosis Polyneuropathy

AAO =JENRIIERF D4, SD =FR#ER7A, NA =JER4%4, FTD =piBMBRIEAANE, NMD =#H)= 2 — o Y,
29873 BAHETT (Disease progression: Fast) &, Unified Parkinson’s Disease Rating Scale (UPDRS) Part IIT GEBIFERE) 47 A 2 7 OFI4ER

BALERDY S RA ¥ MM R D L ER.



Figure 3 AMFATRESN LRRK2 KR, (A) LRRK2 BRERE T 2HINE 4 HIORRK. BRALLRRERBEZEREOHN (K1)
£/ B (BH) TRT. RERERHEEZTRT. Sanger JAICEDY— I I JD /AN NI S LEERZAMDTICRT. (B)
LRRKZ EnFOIEE LOEREEI A AZEDRAR.

Figure 4 EZRBEBMHEEGME/NZ—20PD £2HERR 1 RRICHTS URCRCT £E. (A) URCRCT c.941A > C (p.Y314S) &
ZRETDHORRORRZN. BB VRV FFEEE BB VR BEE FHMIES VRV IETE, E FORE (MFTE), K
g, " LIV —LEY—JI2I I UEEE. (B) c.941A > C (p.Y314S) £k (/NUF7>b) (RefSeq NM_003365.2) %
B Y D Sanger A LB —I T2 DR L—2A, (C) URCRCT OF—VBAIT DT ZA U X2 "h5, p.Tyr314 EEISEWER T
REFEShTWBSZEDPRENTE. (D) BInFENELD SH-SYSY #lifg HHERE) ORREBOIFEHHES (Nikon Eclipse, 80i, &3
10 X). (E)BBEEFHOZ 1 —AVICHE T2 T2 ERERDEEMRNT, BERFHICOE N =25, T —RIFTHE + RERE(SEM),
“p <001 (—TECEDEA (ANOVA)). (F) E&&E |~ IVEKRICER Y 2BFEERED/\—t>7—>, RRROT —XIIRHA
/el 4 DDELD T TIUSDOWVTREL, THEZEHR L. &Mkiddumdesd SROMIL LERRTY Vi1 270, T
B U7z, To-—N—3FHEOREREZRT. p =001, URCRCT WT & UQCRCT p.Y314S OE&MAE Il JEit& LB L e—ThiE
ANOVA, *p < 0.05,
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IN—F YV VIRIZET B RiRILSE RS L O
AR ED 2 LV FE— )L MRI 12X 285

Multimodal Magnetic Resonance Imaging Investigation of Basal Forebrain Damage and

Cognitive Deficits in Parkinson’s Disease

Fatma Gargouri, PhD,!2? Cécile Gallea, PhD, Marie Mongin, MD, Nadya Pyatigorskaya, MD, PhD, Romain Valabregue, PhD,
Claire Ewenczyk, MD, PhD, Marie Sarazin, MD, PhD, Lydia Yahia-Cherif, PhD, Marie Vidailhet, MD and Stéphane Lehéricy, MD, PhD

1Brain and Spine Institute — ICM, Center for Neurolmaging Research — CENIR, Paris, France
2Sorbonne Université, University Pierre and Marie Curie Paris 06, Inserm U1127, Centre National de la Recherche Scientifique (CNRS) Unité Mixte de

Recherche (UMR) 7225, Paris, France

28— ) V9K (Parkinson’s disease; PD) O FRHIPEHERE
Ek, BEEARORELBMEEICNT 2 F/83 VRS
P, 2T FLF) AEEEB X 03 ) EEMEATIO
BEEIRK T 20D 5. HE~ND T AMEBEA
IEFICHIIER T 54 L, WL O0OFHIRTY 7 A
¥ —%FH§ % (Chl ~ Ch4 EIEH, #EE (Chl ~ 2)
WiEk (Ch3), FZE &bk (Chd) (ZHHT 5],

HAY ----mmmmmmmmmmmmm s oo oo
R ECER D2 L & PD O RBAIBERERE BB 5 2Dk
H &M %,

FRHE % P 72\ PD 38 52 ) (Hoehn & Yahr il @ 1
~2) BXUERE~ v T SRS 25 61
XA, PEHMRI B & OV H#REFERENY MRIT %2 20 L,
FRET L 720

R - e
PD BH TIE, FIMIEKHO Chl ~2 B L Ch3 ~4 D

O KEY WORD ©  EBAHHE.

Movement Disorders, Vol. 34, No. 4, 2019, pp. 516-525

BN ERMSIZB VTGN 2524 (integrity) 235D
NCTwhe V527 7574 —=Ti& PDEBIIBWY
T, Ch3 ~4Higs, HEAEWHNIY, BEERE &
JE P B & O DR ARG OEEE DM LTz,
Chl ~ 2 fHs L, WS B X ONEERER, ZAhB I
FREE, AEASEIRE L O], F 72, Ch3 ~ 4 fHikE
AT RigE N, AR & I ORERERRE A DMET LTw iz,
Chl ~ 2 FHIRTIX, HEEMN LN (integrity) B LV
PEREIAS O TEIAS, REMAER a7 LM ZRL7ZO
\ZR L, Ch3 ~ 4 SHIBOZAIT MY FRARE RS & %
ITHERER a7 LB AR L 72,
. RHYEZRED WV PD BEFIZBWT, Bk
FEIEER D 3) AMAEEME OB ERA L, FhENITHIE
T % BB RERE E O FLE & OB OREMEA 522 % o
72

(&R F

£-)

JU AR, FEFILAU Y, IR MR, HKERIES, REE IMRI



Figure 1 Ch1 ~ Ch4 85D MR BIgD U X > 7—3>, (A) TIRET T1 5858 Montreal Neurological Institute 7>/ L— MNEH&
FliZEhE&bER Chl ~2 (&) K0 Ch3 ~ 4 (F56®) BOBEEOEIREER. (B) Montreal Neurological Institute 7> L—
NDLHEG EICHTBEOEHO=RTEE. (C) Chl ~ 2B EEBEDOBICHITEMED NS I NI ST 11—, (D) REFEHL IO
RETHEED Freesurfer iIC&B I X F7—>a>,

Figure 2 fRefiEREETOER. PD BETIE (A) Chl ~ 2@, BE BEER, pE IO LAGER, HiEkECOF (B)
Ch3 ~ 4 fElg & THIZEE, HARE DT, HWEEMEEDPETL TV, p <005 THEERYI ZARZ—%RY (—EBDEI. Eis,
MR, #E, Montgomery and Asberg Depression Rating Scale $ K0T Y7 T7—ARE (Epworth Scale) A7, L7KRKN/MEE 1
HREEZ2HEEET D). ZEHRICETS 773 —TJ+(4 XTI Z5— (family wise error) OFIEZRRE. mH> CEMAMR. (C) Chl ~
2EBBEEOHEED, PD EIEEEDLHE, (D) Ch3 ~ 4 g THERTF EOFEED, PD EIEEEDLE, HV =@8RZ>7«7, L=
7, MTG = = ] 38 [@] (middle temporal gyrus), STG = _k {i] 38 [@ (superior temporal gyrus), PD = /N — & >V > ¥R,
PHG =8F5f&R] (parahippocampal gyrus), R =4,
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IN=F VY VIRDEWD T D DI RERT 0- X7 VA VD
V=T A Y TR T v 2 A BT % OBIgE

Comparative Study of Cerebrospinal Fluid o-Synuclein Seeding Aggregation Assays for

Diagnosis of Parkinson’s Disease

Un Jung Kang, MD,! Amelia K. Boehme, PhD, Graham Fairfoul, BS, Mohammad Shahnawaz, PhD, Thong Chi Ma, PhD,

Samantha J. Hutten, PhD, Alison Green, PhD, and Claudio Soto, PhD

'Department of Neurology, Columbia University Medical Center, New York, New York, USA

8—=F 'V %G (Parkinson’s disease; PD) DB Wiid 312
BRI Z D W T TN B 72S, BWIAAIEMEE 228
GbH Do ¥ X7 VA YEELR EOBITH ORI B
Y B AR~ — A —1L, BWIREON LICF
L, REEITOE=%Y) V7L Wk H L, Th
FTIRo-Y A7 LA YEET v A BT 2 08
3B 5D, BRASA F<—H—L LTORBICHz5T
&, 7y A OB, RS X OB YYERGEA E
LT E o Tnh,

] 1 Rl aininii ittt
IR (cerebrospinal fluid; CSF) H DR A1) T~ —
oY X7 LA OB BWICHE SN2 ED
VXTI VLA VDY =T A4 YTEET v AIZOnT,
BioFIND fff%E 2 & — b TH W7z PD & B K O i
BB OBE E IV, RERGET 5,

BT U 72 B R It 7% 2 i 7% 12 38 > C CSF ikt = 5 &
T CHAL L 720 BioFIND flF%E CTid, #7172 B R AT i

Movement Disorders, Vol. 34, No. 4, 2019, pp. 536—544

% 53 5 HAERE PD B LB 2 D v o) BBk R %
PG, FRHEAL L 72 ik TR 2 BRI L 720 o-
X7 VA »EE4EIE, protein misfolding cyclic amplification
(PMCA) % (Soto i - D WF 72 % ) B X U real-time
quaking-induced conversion (RT-QuIC) i (Green i+
Wrgess) TR L7z, RSROMNTIX, Mo L7-fiataes
1 ZH3 R L 72,

FER —mmmmmmmmmmmmmmmmmssemmmemooooooooooooe-
PD % 105 BB X OV 5k I B 79 Bl CSF 3l
ZWWEL/2E T H, PMCA ¥ & RT-QuIC i & Do —
BRIF 2% TH o7z, PD EH L EE I RPEE & DO
B W2 B9 % ROC Hit#R M AR 1%, PMCA T 0.93,
RT-QuIC T 089 TH Y, W7 vt A DOFRLS—HL
7ZAE OB EME L2 E1213 095 Th o 720 BB
BB L OGO BRIRIAERIX, ZhLh, HEMEE)
BIOEBGMES & D %0572,

SGEBE L7z X2 VA YOV —F 4 Y TRET v
A1, PD OFBWICEL, EEMS X OB E

Table 2 PD RZ#R7 v £+ OF AR

Only Assay
Concordant
Subjects Included

PMCA

RT-QuIC

Sensitivity  97.1% (92.9-99.1)
Specificity  92.5% (86.2-95.7)
PPV 95.2% (91.1-97.2)
NPV 95.4% (88.9-98.6)
AUC 0.9480

95.2% (90.6-98.0)
89.9% (83.8-93.5)
92.6% (88.1-95.2)
93.4% (87.1-97.2)
0.9256

96.2% (91.4-98.7)
82.3% (76.0-85.6)
87.8% (83.5-90.1)
94.2% (87.0-98.0)
0.8923

ROC f# #T @ F& JE,

BEELEE Bk v % (positive predictive value;

PPV), BaPE#i = (negative predictive value; NPV) 33 X OFHi# T 1
& (area under the curve; AUC)o FESPIDfEIE 95%E X M % 7”97
PD 8% 105 BB L O H 5t (healthy control; HC) BEE&# 79 v,
PMCA #: & RT-QUIC D7 v £ A fH R AT L 72013 PD L 102
BB LU HC BB 67 I CTH -7z



T A OWENT A—F1E, BEERERE X 72 3R FEDSIERIZE <, FEHIRIR B X ORI LEZ b 72
W2 EOWRIKRST A =5 EMBZRE R o7 o-T X 5y RN D B o

VA YDY—=T 4 Y TEET v A1, PD OBWIK

BRI BH)

OKEYWORD © /S—F>V iR, o> XTLA>, BE N A~X—Dh—
Table 1 BioFIND MiZt 2R— hOERAF
Total (N = 184) Cases (N = 105) Controls (N = 79)

N (%) N (%) N (%) P Value
Male, % 101 (54.9) 63 (62.4) 38 (37.6) 0.108
White, % 171 (92.3) 99 (94.3) 72 (91.1) 0.410

Median (range) Median (range) Median (range)

Age at enrollment 66 (55-84) 68 (55-82) 65 (53-84) 0.997
MoCA 28 (19-30) 27 (19-30) 28 (26-30) 0.0003
RBD score 3(0-13) 5(0-13) 2 (0-8) 0.0001
RBD >5, % (27 2%) 47 (44.8%) 3 (3.8%) 0.0001
1D, % 51.4% — —
PIGD, % — 37.1% — —
a-Synuclein 1,469.5 (378-3,852.8) 1,421.4 (378-3,449.3) 1,590.7 (86.3-3,852.8) 0.009
B-Amyloid (1-42) 323.1 (11.4-500.7) 289 (123.6-468.3) 354.9 (11.4-500.7) 0.003
t-tau 35.3 (1.0-172.4) 33.6 (1.0-98.9) 36.1 (1.0-172.4) 0.115
p-tau 13.9 (4.3-127.9) 12.6 (4.3-76.6) 14.6 (5.4-127.9) 0.0542
Age at PD onset — 61 (51-76) — —
Duration of PD since onset — 8 (4-17) — —
LEDD — 680 (100-2,045.5) — —
UPDRS part | — 9 (0-27) — —
UPDRS part Il — 11 (0-34) — —
UPDRS part lll off 12.5 (0-66) 26 (7-66) (0-10) 0.0001
UPDRS part IV — 4 (0-12) — —
UPDRS total on — 6 (12-127) — —
UPDRS total off — 59 (22-133) — —
H &Y stage — 2 (1-4) — —

TD = R¥EEA7 A (tremor-dominant) 7 % A 7, PIGD = L GHE E - A AT ER (postural instability and gait disorders) 7 % £ 7,
LEDD = LK NS85 1 H

Figure 1 BioFIND #152 A7R— MIBITFB 7Y 1 DRENT X =L DN, HHEELISEEDOREEROFIEICIIRARLEZEM L.
PI\/ICA ETIBEBARRAREIEN RENDDICH L, RT-QUICETIEZER—MLER (BHEEEERYE) PREhd. (A) PMCAE

BonfemAHNAEZ, RT-QUICTEICKZBHEEIEEEHEICHLTTOY iz, Rigld, PMCAKICEBBIEERODY 7 TR
1‘@ (1,000 RFU) ARd., (B) PMCARICKDRAENMED 50%ETDETOER (Tso) & RT-QUIC EICRLTT7OY MLz, FE
ONp=fERgEE REOEY=PD 2& RIE=HFEBER (R°=047, p<0.0001, S,
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AETEIRIRIT RS D WIS A B P R AGE & il SURM i

4 SERRI OB BRI TTRR

Four-Year Follow-Up Results of Magnetic Resonance-Guided Focused Ultrasound

Thalamotomy for Essential Tremor

Yong-Sook Park, MD, PhD,! Na Young Jung, MD, PhD, Young Cheol Na, MD, PhD and Jin Woo Chang, MD, PhD

' Department of Neurosurgery, Chung-Ang University College of Medicine, Seoul, Korea

WAL (MR) 7 A N AR A0R I T4l A58 Bl B 7 12
9 AALRHHREE LTEAS R, AREEREO %
T, AL RENN»S, ZOFEE R MEE
MO HEHRD SN T D, AWFFETIE, REMEIREK
(2K A MR A F TSR HGE ISR BEEM DR R OFF
BEICTEH L, SHETOHKIZHIT 5 4 FEHORERZ
T %o

2013 4 10 H ~ 2014 4 8 A2 HEGTE O AR IR B
15PIZE8k L7 D9 B 12 B 4 45 BB
TICE BRI 2 52T L7z RO ERESE, FREERLT
1B X "B RBEHERE S % Clinical Rating Scale of Tremor
THEM L 720

BH 12 B394 617 = 81K TH o 720 FHlTHED
RAREEL AN F—1315,5524 + 6,574.1 YV 2 — IV Tho

O KEYWORD © K%

Movement Disorders, Vol. 34, No. 5, 2019, pp. 727-734

7oo MEWIAETOFIHNMEIL 173 £ 1.6 M TH o720 1l
B OFIHREARR L 82.6 £ 29.023 mm’ TH V), 1 4EHI1L
F199.667 = 8.573 mm® TH - 7z, fiihi & K L 72360
Witk 4 EREROYEERIE, TFIRIRKEA I 7 T56%, &
REEREREE 2 37 T 63%, LFHAITT T70%, BfEA
A7 TE63%THY, WHITVWITNLHET (A E

SrHCOTAT), BRI 1% 4 SRS D72 ) bt L 720 4
AT O BB AW 2 W U, KB A EER A LR
Bho72,

R

BERPEAR TR IR0 2 MR 74 R TR I BUR

WAL, 514 4 SERIT D72 D FRhend 2 BRR Ah 4 % F6 4
@‘—éo ﬁ%%%ci—‘ﬁr{ \-_'lil\iyc‘j;)éo :I{Zéy MRW/])

NS E B BRI 2 52 e KRB e R a2 Rk —
b EHICRIIMICD2 D BIRHA L, 4RO R 2 i
BRI LLEDD %

(&R Fr 1E3N)

B, SREERBER, HRBIEMN



Figure 1 BFEOFERUADT EGHEREREATT .,

Table 3 ZAREMIRYL (X T D BRY

RBRIERMT, = > AR BENT,

HoxFA 7HEHRAE (radiosurgery) O 4 FERBOERRIER

Modality Study Target Cases (n) Results (improvement) F/U duration Adverse effects
DBS Koller, 2001 VIM 25 of 49 78.5% 40.2 months Explant (7), ICH (3), seizure
(1), device-related
complications that
required additional
surgical procedures (18)
Pilitsis, 2008 VIM 26 (4 bilateral) Writing, 75.3%; drawing, 40 months Loss of efficacy (4)
73.9%
Zhang, 2010 VIM 34 (11 bilateral) Overall, 80.4%; writing, 69.7% 56.9 months Paresthesia (2),
device-related (8)
De Oliveira, 2012 VIM 26 Overall, 53.9%; ADL, 57.1% 41 months No comment
Fytagoridis, 2012 cZi 28 (2 bilateral) Overall, 52.4%; hand tremor, 48.5 months Bilateral revision surgery (1)
91.8; hand function, 78%;
ADL, 65.8%
RF Goldman, 1992 VL 30f8 56.4%-89.5% 45.3 months Ataxic dysarthria (1)
Jankovic, 1995 VIM 6 4 of 6 complete remission 59.2 months Weakness (1)
Shahzadi, 1995 VIM 7 of 22 (3 bilateral, 86% significant improvement, 5 years ICH (1), tremor recurrence (9),
4 repeated) 62% near tremor free hemiparesis (1), dysarthria
(1), gait disturbance (1),
numbness (2), seizure (2),
infection (1)
Schuurman, 2008 VIM 40f 6 3 of 4 complete remission, 1 of 5 years Cognitive deterioration (1),
4 grade 1 mild dysarthria (1)
GKS Kondziolka, 2008 VIM 31 Action and writing, 69%; only 36 months Hemiparesis and speech
action, 23%; not improved, impairment (1)
12%
Frentress, 2010 VIM 74 83.3% near complete resolution 2-19 years None
Young, 2010 VIM 161 (42 bilateral) Writing, 58%; drawing, 51% 44 months 3.9% permanent
complications
Ohye, 2012 VIM 13 81.1% 24 months None
Niranjan, 2017 VIM 28 8 of 28 complete resolution, 54 months Recurrence (3)

12 of 28 excellent, 8 of
28 good

fru =BHRFAA, DBS =EAEERAINA, VIM =R EIEMA% (ventral intermedius nucleus of thalamus), ICH =JxPIHIN, ADL = H% 241G E)
18, cZi = REIAHE (caudal zona incerta), RF =5 Y4, VL =#UKRESMI (ventrolateral nucleus of thalamus), GKS ="~ F A 7 st

BRIOHE (radiosurgery) o
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HETT ViR B PEIbR% u‘%‘b:a‘o‘ﬁé 794

UC-PBB3 ® in vivo s &

Y rTa—7

In Vivo Binding of a Tau Imaging Probe, [''C]PBB3, in Patients With

Progressive Supranuclear Palsy

Hironobu Endo, MD, PhD,!? Hitoshi Shimada, MD, PhD, Naruhiko Sahara, PhD, Maiko Ono, PhD, Shunsuke Koga, MD, PhD,
Soichiro Kitamura, MD, PhD, Fumitoshi Niwa, MD, PhD, Shigeki Hirano, MD, PhD, Yasuyuki Kimura, MD, PhD, Masanori Ichise,
MD, PhD, Hitoshi Shinotoh, MD, PhD, Ming Rong Zhang, PhD, Satoshi Kuwabara, MD, PhD, Dennis W. Dickson, MD, Tatsushi Toda,

MD, PhD, Tetsuya Suhara, MD, PhD, and Makoto Higuchi, MD, PhD

1Department of Functional Brain Imaging Research (DOFI), Clinical Research Cluster, National Institute of Radiological Sciences (NIRS), National
Institutes for Quantum and Radiological Science and Technology (QST), Chiba, Chiba, Japan
2Division of Neurology, Kobe University Graduate School of Medicine, Kobe, Hyogo, Japan

C-pyridinyl-butadienyl-benzothiazole 3 ("'C-PBB3) &, k4
ZAREEVEIR S BT 291 & v B O E HIW & L
72PET A X = Y TREATH Y, EATIER R
(progressive supranuclear palsy; PSP) O fifiEm HL A= 1Y) 70 kR
BV THIREAEHTH L EZZHN %,

BHY) ---m-mmmmmmm s
AAEH O PSP A DBNIZ BT, & 7 ORI 54
BLOZOERIEIR & OBEEDOFMICE L, "C-PBB3
PET Of A2 HET§ %,

FiE mmmm oo

PSP B #E 13 BB X O ERE% ~ v F S & 748 of i 4k B
# 13 9l % FFAili L 725 "C-Pittsburgh compound B 12 & %
7 204 FBPETEMEICBWT, HER 2T O,
MRI, "C-PBB3 PET % FEjiti L 72

L
C-PBB3 #5 & AElC1Z, PSP i & i st W B & o [
THEEPROONT: (p =002, % Eﬁ}%ﬁz’%ﬁ) PSP

BFTIE, AIHEHAE, BEIKAE, AR A

#% (subthalamic nucleus; STN), 7% X U‘/J‘H“'*ﬂ'?ﬂﬂ‘; ’?A
CHEBOM T, WGEY 7> NERE DY xR
LWL C## CTh o 720 "C-PBB3 OHITHIATHO FE I
B HHEMIE, S—F vV VIERB XU PSPJER O 4

WYEAERE EAHBE 2R L7228, IR TR Z 9 L7AHBIE

DHNRD -T2 —F, HIHFEHFER EO E kElE’I@ﬁ
#C, "C-PBB3 DA L IE SRR RE R & B L 72,
PSP HF O EB B OIKHE L HE T, "CPBB3ICX %

F—bSTVFTFTT 4 — blUEtﬁﬁ#ﬁméhto

SRIOFERD S, PSP IR 2 & 7 JE#HEAS 'C-PBB3
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Figure 1 ""C-PBB3#&#8 (BPw) DRTHI/ITX NI VY
Eff GhEE (A) BLURH B) ICERZEDETND). &
F (35 m) BENRBHEEE (healthy control subject;
HC) 14l = (Fis:75m) HC 14, BEOERZM/HD
PSP &= 14 (& 57 & Unified Parkinson's Disease
Rating Scale (UPDRS) : 25 7K1 > N), EEDEREZMEDS PSP
BE 16 (F#H:75m, UPDRS 80 R > K, PET 7—4&(%
SHSY 2 T1 58 MR BElR LICERAEHE TS, KENE PSP
BEDOFMUOIEPBEIFICHTDHEE) H > MEED ERERT .,
KPEIE, PSP BEORTEEO/MABEEICH T DG > N
EDERZERT, FEITARZRELT, MBZSTHETIE
"C-PBB3 BPYw BN IKAE LY BN, (A) £ (B) TIEA
AFIVILIVIPRRD, EEEE BPwWw) R VEEEBEER
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PET (2 X V) in vivo TN RETH 5 2 L BEMF T S, DY IIHEOFEMICET 5, MRREGFREDORE L 25
72, KHEBIUHED 2 vRER, RN DOH WA D %o

T HRIEIRICE S35 2 LAURIE XN S, "C-PBB3 BEER I BRER fEE)
PET &, @@tk ds X ORBAKREEOE L2 & 7253 PSP

OKEYWORD © X—I>7 EgEE #EITUEERE 27, 87 A=Y T

Figure 2 (A) @& MB#HERE (healthy control subject; HC) (B#) H KXV PSP E&E (Bh) ORE KB ORI’ (volume of
interest; VOI (CHF2EEEE (BPw) 070 K, VOI DEZIF Supporting Information @ Figure S2A IC/RY ., T7—/\—(FFH
ELIZ%ERZE (SD). a:p =005 b:p=001 (BEEHHDI. (B) HC (BHh) HXVU PSP BE (Bh) OFEE, NEE IV
FREXDIKEE (gray matter; GM) @ VOI ICH1FD BPw D70 b, BOBEEOEZEIE Supporting Information ® Figure S2B (7R 7.
Io—N\—FFEHELZERE (SD). a:p =005 (ZEEDHDN. (C) HC (BH) ELU PSP BE (Bh) OFEE NHE K
UBEEDBEE (white matter; WM) @ VOI IZH1FD BP*wo D70 ~, VOI DEZEIE Supporting Information @ Figure S2C 12789,
Io—N\—FFELIZ#ERZE (SD). a:p =005 b:p =001 (ZEEDEDI). EEEE BP ) | ZVBREEEERRT DS
INTX—=24&,
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Striatal Spreading Depolarization: Possible Implication in Levodopa-Induced Dyskinetic-Like

Behavior

Antonio de Iure, PhD,!2 Francesco Napolitano, PhD, Goichi Beck, PhD, Ana Quiroga Varela, PhD, Valentina Durante, PhD,
Miriam Sciaccaluga, PhD, Petra Mazzocchetti, PhD, Alfredo Megaro, BSc, Michela Tantucci, PhD, Antonella Cardinale, PhD,
Daniela Punzo, PhD, Andrea Mancini, MD, Cinzia Costa, PhD, Veronica Ghiglieri, PhD, Alessandro Tozzi, PhD, Barbara Picconi,
PhD, Stella M. Papa, MD, Alessandro Usiello, PhD and Paolo Calabresi, MD

I Neurological Clinic, Department of Medicine, Hospital Santa Maria della Misericordia, University of Perugia, Perugia, Italy
2Laboratory of Experimental Neurophysiology, Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS) San Raffaele Pisana, Rome, Italy

BEY -----mmmmmmmmmmm e
P HE VI 4348 (spreading depolarization; SD) 1%, i Al
faB L7 ) 7HINEICA: U % —#tE o H CABW R 2
1t (self-propagating wave) 2 & 2B MHgcH b, M
AF Y ORELREEZNITH =2 — 1 » DiFE)ED
P& LD o KIMEE OIRIELE B> v T, B
i, WAEPFB LT TA»A L OBHEEIRE S TW
bo THIUTKL, BRI/ S—F > 9§ (Parkinson’s
disease; PD) DJiREA B < B5-3 2 FHIR T H 5 fi5lk
2B BIIEER IOV TIE, METDSHEA TV,

FREARDILIEVE LB OFHFEN BT 5 7V 5 3 v RIS
PEB LR8I AEB MR REO B 520w, i
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RN, 53 THRNT % BF L 7280 o T O L 72,
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Figure 1 v MNRERFATFICE T DIRFAERICE U/ IREMRR D%, (AFRSRARICHE LT (L) 2FIHED DI MR 2R (striatal
spreading depolarization; SSD) D=z d, TKETZ Y NEERFATFOR, (B) 2480 7 ARB TREFEAYFIC 26 mM
BLHUTL (KCD) % 4 DEFIMLERICH TS, BEAEHRIZE Z 1 -0 OFBIEEEM (1), BEAEERER (discontinuous
current; DC) &Bfi (4), B8O (region of interest; RO TaEESRSN/zARIMEEFRIS 7 F L (intrinsic optical signal; 10S) ()
OBEAERITHRFIINL—R, (C) YT R TLAREY L TARPORERNLE T Y M EREAT R OEG. BEMICEME L 2 D0OER
B SSD IEY—R%ZERY, (D) CITRLETIAICEWT, KCIAM (RED ICKWBRESNIZE 1 HXKOE 2 D SSD Y — RRITHIE
TN 10S DEALZIRT J 57, KOl #%ME SSD TEY — NICHED BEIRYR MO I0S BEISEBE SN/, (E) 551D SSD TEY—

BEBET 1 YA, BHHE—7 F1 IV —RICHIBEE (%) :195.5712.34%, tio=1.89, p>0.05, BEE—7 HF1IEY—
NIZ g 2EE (%):106.0 £558%, tio=1.082, p>0.05, MicDH> Student t 18E). (F) KCIARIEIC SSD AR L /=5R5EY)
FOEIE (%) ZRIEANT T L, 1ZES LT 2K (Standard solution, 60%, 21 YIEth 12915, 40%, 21 YA 8H) /=it
RIRIILARET LT AR (Mg -free, 15 YIFFR 15 U1F) THERFL/BE. *p < 0.01, **p < 0.001, ? #%E. CC =2 (corpus
callosum),
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Parkinson’s Disease Age at Onset Genome-Wide Association Study: Defining Heritability,
Genetic Loci, and ¢-Synuclein Mechanisms
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2Neurodegenerative Diseases Research Unit, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, Maryland, USA

Movement Disorders, Vol. 34, No. 6, 2019, pp.866—875

BR ---mmmmmmmmmmmommmmmmmmmmmmmmmemmoommee ThY, LDHIHMHADOPD ) A7 BIETHTH o720 F
FTETELELKDIET VAN, BIETFHPR—F V¥ 72, PDYAZIZHET 2R ORADEETIETDH S
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ARFFEIC X B TIE, HEORVERNERIER S PD D FSHERFAEIIC B 2 T T DT TIE %L, PDDY
% PD F&IiE ¢ 4F i D A5 3 (heritability) (X4 0.11 T A7 TV IVOMICIE, FHERERMANOBEICE L TAX L
D, PD Y R7 OEKOBIEE ($027) L) K25 MEN D B Z EATRE NIz, HEICBET 2 RN ERO
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Figure 1 PD ORERFERICET 25/ LT+ NEEREMN (genome-wide association study; GWAS) ® Manhattan 7 A K,
7426111 D—18E L (single-nucleotide polymorphism; SNP) ZRU\er—4&tv b (28568 #l)) OXAXF7FHUTRAE DL, 7
J LA ROBEKE (genome-wide significance) (RZREIBDHT) (OET DB RFEED 2 DREFESIN/Z (SNCA KO TMEM175/

GAK). Ffc, BERUDEFRLICHDERTFED 1 DRBDON (APOE) (RRIZEIEDHT).

Figure 2 SNCA & PD ORERERE DREE, (A) SNCA BImFEDRES )LD locus zoom 70w N, FAERFFRORES 7L
EIZSNCA BTN 3 FimlcHdHN, Chang 5 °12Kd PD D5/ LT+ REBEREZHT (genome-wide association study; GWAS) D4+
JLEFERITEELIL TWLD (Supporting Information Fig. S8). (B) HEEEEMEDEW—IEELZHE (single-nucleotide polymorphism: SNP)
(rs356203) (CED< conditional analysis Tld, SNCA E&F rs6532192 M 5 FKimlc 2 DED I FILDRDON, INEEEFHED PD

GWAS® 589 %,

Figure 3 TMEM175/GAK BImFEEE PD ORFERFEMHE KO/ S—F 2V mEDEE, (A) TMEM175/GAK EInFEE PD OFRIE
BFEp & DRSES U FILICRIT B locus zoom 7w N, BRES I HILEEICO—FT 1 > I E8kE UNUF7> M) TMEM175 pM393T,
rs34311866 (LA HBND. (B) TMEM175/GAK EnTFEEE PD EDBHES J )L GHRELEE) (CB8d % locus zoom 7w b 5, (A)
ERER, FEITFIVED—T 1 I EA ONUTFT>N) TMEM175 pM393T, rs34311866 ICA 515,

¥ HARGERGEMN © Figure DBFCIE TiLE TSR TF SV,
5. Chang D, Nalls MA, Hallgrimsdéttir IB, et al. A meta-analysis of genome-wide association studies identifies 17 new Parkinson’s disease risk loci. Nat

Genet 2017;49:1511-1516.
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Modifiable Risk Factors for Cognitive Impairment in Parkinson’s Disease: A Systematic Review

and Meta-Analysis of Prospective Cohort Studies

Yu Guo, MD,! Wei Xu, MD, PhD, Feng-Tao Liu, MD, Jie-Qiong Li, MD, PhD, Xi-Peng Cao, MS, Lan Tan, MD, PhD, Jian Wang, MD, PhD,

and Jin-Tai Yu, MD, PhD
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Figure 2 XEFFUIATPD-Cl EOEERBERZTRTRF (EEWRETIIL). Cl
>y 9% (Parkinson' s disease with cognitive impairment), PDD =

dementia), PIGD
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7% LAEEZ 9 OOMIEWEER ) A7 T 05Bd b
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A7 =3.09, 95%EHXME=161~5.93), w7V
JE (FHRY A7 =298, 95%EHHXME = 1.41 ~6.28),
Jis 4 B s (AHAF ) A 7 = 152, 95% B HEIX I = 1.01
~2.28), BERRIE (HIxXH ) A 7 = 1.47, 95% 5 HHIX I = 1.13
~1.92), MG (FHxFY 227 = 1.38, 95%EHX M = 1.15
~ 1.65), DR (FIX ) 2 7 = 1.35, 95% B AKX [ = 1.17
~156), 7TV I— VIER Y X2 =132, 95%12
FHIXH = 1.15 ~ 1.52), B2 (AR 227 = 131, 95%
BHEX M = 1.14 ~ 1.50) TH o720 77N — TEH

O KEY WORD ©

Figure 3 X&7F U ATPD-Cl EOBELREERERIZEVEAF (EEMNRET ). Cl =FEEXMH, PD-Cl =3MigeEEz >/ —
F+>vV >k (Parkinson's disease with cognitive impairment), PDD =fRFEZEMHS/S—F >V & (Parkinson's disease with

dementia), RR=#xtJ A7, SD =1Z&RE,
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Mild Cognitive Impairment in De Novo Parkinson’s Disease: A Neuromelanin MRI Study in

Locus Coeruleus

Yuanfang Li, MD,! Changpeng Wang, MD, PhD, Jian Wang, MD, PhD, Ying Zhou, MD, Fang Ye, MD, PhD, Yong Zhang, PhD,
Xiaoqin Cheng, MD, Zhen Huang, MD, PhD, Kai Liu, BS, Guogiang Fei, MD, Chunjiu Zhong, MD, PhD, Mengsu Zeng, MD, PhD, and
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Figure 1 BERMEZEMD PD &F (Parkinson's disease patients with mild cognitive impairment; PD-MCI) #f, B%15%6EER
PD #3 (Parkinson's disease patients with normal cognition; PD-NC) 2f& KOSIBEEOSIMR I S AN/ Xkt (contrast-
to-noise ratio; CNR) D, (A) xiiE#ERE 1 0SB (locus coeruleus; LC, KEN) HKXUHE (pontine; PT, K58) (CHI1F5>
JFIBEDAE. (B) PD-NC 14J0DLC (KED. (C) PD-MCI 1 #lD LC (RED). (D) HEAEDHED 3FHIH1FTS LC D CNR D%
EHERER (Bonferroni DL ELEBISTE 2 HEOHEDEDH, Fhp, MRl BEFERZHEEETD).

Figure 2 &% (locus coeruleus; LC) ®> hZ AN/ Xt (contrast-to-noise ratio; CNR) & Trail Making Test B (TMT-B)
DR () EOROMEEDH. (A) PD B&ELE (RAEEEER PD B2& (Parkinson's disease patients with normal cognition;
PD-NC) $XUBRERIMEEAMS PD £& (Parkinson's disease patients with mild cognitive impairment; PD-MCI)) TEERE&E
DHEEEPEH SNz (Pearson DHEEENTE JOWEREAMT, Fin, 45, #E. Unified Parkinson's Disease Rating Scale #7
A7, Geriatric Depression Scale 217, REM EERITEIREEAD 7, REBZHEEET D). (B) MB#HERE TIEBERMEHIE
BOLNIED DTz,
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