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Toda et al perform research management and optimization of treatment for sporadic and
familial Parkinson's disease using genome analysis. In elucidation of novel rare variant in
sporadic and familial Parkinson 's disease, in order to discover a strong Parkinson' s disease
(PD) genomic factor existing in exons, especially in sporadic PD patients, Toda et al perform all
exon nucleotide sequence analysis (exome analysis). In FY2016, according to GATK best practice,
it has become possible to analyze > 200 exomes / month by constructing and optimizing an exome
analysis pipeline. Sequence experiments by exome capture and next generation sequencer are
ongoing. After obtaining fastq, we will proceed with the analysis using the constructed analysis
pipeline. For antiparkinsonian drug-sensitivity and efficacy prediction by SNP, SNPs on
zonisamide's efficacy were identified by GWAS and predicted by score. In the discovery of novel
antiparkinson medicine by a new method using informatics, we acquired a drug that show
neuronal cell death suppression effect in vitro cell models and MPTP animal models. iPS cells
were prepared from patients and normal siblings in the discovery of novel antiparkinson drug
using iPS cells and microarray analysis. Candidate agents that cancels gene expression change
by SNCA A53T mutation in iPS cell derived dopaminergic neurons were extracted by in silico
analysis.

Hattori et al have established high-throughput genetic analysis for familial Parkinson’s
disease (PD). We have already set Ion Torrent (ThermoFisher) and made chip including the
genes of SNCA, PARK2, UchL1, PINK1, DJ-1, LRRK2, ATP13A2, GIGYF2, HTRA2, PLA2G®6,
FBXO7, VPS35, EIF4G1, DNAJC6, SYNJ1, DNAJC13, CHCHD2, GCH1, MAPT, NR4A2,
VPS13C, PSEN1, GRN. These genes strongly relate to PD or atypical parkinsonism. We have
established DNA bank in our department and collected DNAs of familial PD. Now we have
started genetic screening using this system. We try to characterize the genetic-phenotype
associations in each gene in familial PD. If we detected the candidate gene or mutations with
high association of PD, next we will try to make cell models, animal models, and iPS and

evaluate the pathogenicity and biomechanisms in vitro.



Mochizuki et al obtained about 50 new participants to our cohort study of Parkinson’ s
disease in last year. In order to compare the disease progression and severity with the
concentration of CSF synuclein aggregations, we have developed a new devise named HANABI
(HANdai Amyloid Burst Inducer), by which the synuclein aggregation in CSF can be amplified
and quantified by monitoring ThT fluorescent.They found that aggregated synuclein were
increased in the Parkinson’s disease patients compared to the disease control patients.. We also
performed the drug screening of anti-amyloid drug of synuclein using FDA approved drug
library.

Okada et al. updated the analytical methods of (i) HLA imputation, (i) MIGWAS, (ii) drug
target gene database. We extended targets of HLA imputation into non-classical HLA gene
polymorphisms, by utilizing next-generation sequencing technology. We integrated cell
type-specific miRNA expression profiles into the MIGWAS pipeline through international
collaborations with FANTOMS5 consortium. We updated that drug target list, drug list, and
indicated disease list, so that we can pinpoint candidate repositioning drugs and diseases from

the disease genome information.

III. RO ~DFEE

(1) %2k - HFEICBT AL (N 104, EEE 1240
1.

Wang L, Heckman MG, Aasly JO, Annesi G, Bozi M, Chung SJ, Clarke C, Crosiers D, Eckstein G, Garraux G,
Hadjigeorgiou GM, Hattori N, Jeon B, Kim YJ, Kubo M, Lesage S, Lin JJ, Lynch T, Lichtner P, Mellick GD,
Mok V, Morrison KE, Quattrone A, Satake W, Silburn PA, Stefanis L, Stockton JD, Tan EK, Toda T, Brice A,
Van Broeckhoven C, Uitti RJ, Wirdefeldt K, Wszolek Z, Xiromerisiou G, Maraganore DM, Gasser T, Kriiger
R, Farrer MJ, Ross OA, Sharma M, GEOPD Consortium. Evaluation of the interaction between LRRK2 and

PARKI16 loci in determining risk of Parkinson's disease: analysis of a large multicenter study. Neurobiol
Aging. 2016, 49, 217.e1-217.¢4.

FH EH. [N=F% Y RO HEAE L BIROF ] (No. 1) /3—F Y IR OJRRE L I1ERE /N—F
v /Jﬁ@@&sﬁ’a% (figat/ ). % 21. 2016, 19 %4 5, pp. 324-329.

EH O, FHE O EY. [HRANEEERO trends & topics 2017] /N—F 2 P iR/ H5EE) . Mebio.
2016, 33 % 11 %, pp. 10-17.

FH ER. N=F 2V IRORRKREET (BE S —F Y ) BAKERIR. 2017, 5% 1 5,
pp. 21-27.

Matsushima T, Conedera S, Tanaka R, LiY, Yoshino H, Funayama M, Ikeda A, Hosaka Y,
Okuzumi A, Shimada Y, Yamashiro K, Motoi Y, Nishioka K, Hattori N. Genotype-phenotype
correlations of cysteine replacement in CADASIL. Neurobiol Aging. 2017 Feb;50:169.e7-169.e14.
Ikeda A, Matsushima T, Daida K, Nakajima S, Conedera S, Li Y, Yoshino H, Oyama G,
Funayama M, Nishioka K, Hattori N. A novel mutation of CHCHD2 p.R8H in a sporadic case of
Parkinson's disease. Parkinsonism Relat Disord. 2017 Jan;34:66-68.

Takeshita Y, Shibata N, Kasanuki K, Nagata T, Shinagawa S, Kobayashi N, Ohnuma T, Suzuki
A, Kawai E, Takayama T, Nishioka K, Motoi Y, Hattori N, Nakayama K, Yamada H, Arai H.

Genetic association between RAGE polymorphisms and Alzheimer's disease and Lewy body




10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

dementias in a Japanese cohort: a case-control study. Int J Geriatr Psychiatry. 2016 Oct 4.
Takamura S, Ikeda A, Nishioka K, Furuya H, Tashiro M, Matsushima T, Li Y, Yoshino H,
Funayama M, Morinobu S, Hattori N. Schizophrenia as a prodromal symptom in a patient
harboring SNCA duplication. Parkinsonism Relat Disord. 2016 Apr;25:108-9.
Suzuki A, Shibata N, Kasanuki K, Nagata T, Shinagawa S, Kobayashi N, Ohnuma T, Takeshita
Y, Kawai E, Takayama T, Nishioka K, Motoi Y, Hattori N, Nakayama K, Yamada H, Arai H.
Genetic association between presenilin 2 polymorphisms and Alzheimer’ s disease and dementia
of Lewy body type in a Japanese population. Dement Geriatr Cogn Dis Extra. 2016 Mar
16;6(1):90-7.
Conedera S, Apaydin H, Li Y, Yoshino H, Ikeda A, Matsushima T, Funayama M, Nishioka K,
Hattori N. FBXO7 Mutations in Parkinson's Disease and Multiple System Atrophy. Neurobiol
Aging. 2016 Apr;40:192.e1-5.
RS, MR, BESBEZE 17 BREKICHEE T 5 /3—F Y = XA % 9 pifllSREER R EE
(FTDP-17) Clinical Neuroscience 2016, Vo.35 No.3.
WARPES . ERAETR, IREIEE FlEME/ S—% Y %% update, Annual review ##% 2016
HEFH
Li G, Cunin P, Wu D, Diogo D, Yang Y, Okada Y, Plenge RM, Nigrovic PA. (The Rheumatoid
Arthritis Risk Variant CCR6DNP Regulates CCR6 via PARP-1. PLoS Genet 2016, 12:e1006292.
Mahajan A, Rodan AR, Le TH, Gaulton KJ, Haessler J, Stilp AM, Kamatani Y, Zhu G, Sofer T,
Puri S, Schellinger JN, Chu PL, Cechova S, van Zuydam N; SUMMIT Consortium; BioBank
Japan Project, Arnlov J, Flessner MF, Giedraitis V, Heath AC, Kubo M, Larsson A, Lindgren CM,
Madden PA, Montgomery GW, Papanicolaou GdJ, Reiner AP, Sundstréom J, Thornton TA, Lind L,
Ingelsson E, Cai J, Martin NG, Kooperberg C, Matsuda K, Whitfield JB, Okada Y, Laurie CC,
Morris AP, Franceschini N. Trans-ethnic Fine Mapping Highlights Kidney-Function Genes
Linked to Salt Sensitivity. Am J Hum Genet 2016, 99:636-646.
LiZ, XiaY, Feng LN, Chen JR, Li HM, Cui J, Cai QQ, Sim KS, Nairismégi ML, Laurensia Y,
Meah WY, Liu WS, Guo YM, Chen LZ, Feng QS, Pang CP, Chen LJ, Chew SH, Ebstein RP, Foo
JN, Liu J, Ha J, Khoo LP, Chin ST, Zeng YX, Aung T, Chowbay B, Diong CP, Zhang F, Liu YH,
Tang T, Tao M, Quek R, Mohamad F, Tan SY, Teh BT, Ng SB, Chng WJ, Ong CK, Okada Y,
Raychaudhuri S, Lim ST, Tan W, Peng RdJ, Khor CC, Bei JX. Genetic risk of extranodal natural
killer T-cell lymphoma: a genome-wide association study. Lancet Oncol 2016, 17:1240-1247.
Kanai M, Tanaka T, Okada Y. Empirical estimation of genome-wide significance thresholds
based on the 1000 Genomes Project data set. J Hum Genet 2016, 61:861-866.
Jing J, Pattaro C, Hoppmann A, Okada Y, CKDGen Consortium, Fox CS, Kottgen A.
Combination of mouse models and genomewide association studies highlights novel genes
associated with human kidney function. Kidney Int 2016, 90:764-773.
[ HRES &7 2AIEE 7 LLE— 2016, 65:1231-1232.
S B CAREREIZRT 2 RBURE N7 AT OBUR 7 1L — 2016, 65:921-925
Wb PR B MEER BRI K DAIEE BEAE - WIREEL 2016, 5:82-86.
N W, MR 7 DEREROANS I T ~T 4 7 A EFDH DT 2016,



260:332-334.

22. [AHES Win— 17 LIE®R) + DEGHEFEI =147 LER] | 2 FEBREY 2016, 34:2630-2635.

(2) %5 VURVTULEICRBITDAHE - KA —3FK
1.

Genome-wide Analysis and Molecular Targeting Therapy for Neuro-Muscular deisease, M8H,
Toda T, 2016 Taiwan-Japan Joint Conference on Genomic Studies and Annual Retreat of Taiwan
Genomics and Genetics Society. 2016/12/16, [E4}.

Kenya Nishioka, Hiroyo Yoshino, Takashi Matsushima, Aya lkeda, Manabu Funayama,

Nobutaka Hattori. Analysis of GCHI1 mutations in the patients with Parkinson’s disease in

Japanese population. 11th Annual Meeting of the Genetic Epidemiology of Parkinson’s disease
(GEOPD) Consortium 6-8 October 2016 at Campus Belval, Luxembourg, {#4}.

Dosage Contribution of a Non-Classical HLA Gene, HLA-DOA, to the Risk of Rheumatoid
Arthritis, H8H, Yukinori Okada, 2016 ACR/ARHP Annual Meeting, 2016/11/14, 7 AV &%
S

(3) TEEREOFF « Hefrdahittz ) (x4 200 A

N=F Y, FEESR, ME RS S 66 IR, 2016/12/4, [EN

Statistical genetics, disease biology, and drug discovery, HEH, [HE5, 2017 International
Symposium on Joint Research Project of the Institute of IMS-UT, 2017/3/21, [EWN.

Statistical genetics, disease biology, and drug discovery, HEH, [i]HES, Genome Evolution at
Mishima 2017, 2017/3/28, [EA.

(4) Frafii



