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II. FBROME (RIEHERE)

M E MR LIE (ALS) 1. 2D 90% 0 FEIETH Y | s 3 F CIRICE D2MREH CTh D, 1R
TRITRIIEBRZE O 72 DI ALS OVRFIER & 72 0 15 2 R EBEEIR 1. T2 FET 5 2 & NEE
EH, EDOREN LIFREBEROMBIE~ED 2TEH T TE TUWRLY,

Fox 13 ALS IBE O RHBRTH & 24— b (JaCALS) % 2006 F232H BT, 2017 453 H £ TIZ ALS
B 1307 IO E FEARTE #. DNA, Beellline ##&f L7z, 2D 3 KASEOMT T DAL KRB Y V) —
TR A Ry, ZoMEERZEEZBSOEHO b LIKIEMN L, M ALS BhEER
TZRFEE, FEME ALS JRIKEE T OMBENC BT 28, FEME ALS BB S T OMRGE. FAEICE
1% rare variant ¥R5%. HilA] Z EERIEH O TRKFREEEIT -7,

FTIEME ALS O 7% B L OHEITICEEDL AR 1 & LT, BIEFH, S0 /1. B ADMA 72 E 5y
BRRBY 72 PHRIRER T ZFE Lic, & HICKHE -EREZA (SNPs) fight, it —r o9 —1c k5
NEFER) 7 ) WEMT 24TV ALS OHET & BT 2 BIE F 2T A FE L, 20T & B 2 kT 2
Titin 73+ ORBUK T & ORISR E B 52N LTz, BTSN ALS B35 C Titin ORBAMEW & @RI aE
HITORIBZ R T EEZ BN D, 2N ALS OFRIE & B#4 5 rare variants it L>odH 5,
AARNT 2 LYY =A% EFary ba— & UTIRITT 5I2H720 | ALA T WV A TR0 o Bt (K&
WRFAfFgEEE) & OHLRINFFRIATH] A S LT,

S 512 Beellline #HW T, RIESNBIa2, rare variants Z ROV ALS B#E )5 0 iPS
M Z A 77V — % BEG IR P M B & O TIRRL L | 2hRAVICIR RERTE ) O RRGE, BT T LR
OYERL, JRREMRATIIZE 2 HED | JEAIR 7 V) —= 0 VR & fer L CRIZRIC D72 2B M AZ 1TV, 3431
Z IFEME ALS I O 77+ & L CRE LTz,

77 L a7, Beell line IZfE OMT T G V7 AifA) & KB 2 AR — M LA 80E - ETICE b 2 BI85
BOYRRFE, CAUTEES IPS Ml T A 77 U —BISL L IREARNT 2> HAIBK & v 2 BRI 13, R AIC S
iR D THEBRAY, BRI & D THh Y | 5% OIFEMEARRRZ B OIFR BT - TEIRIEBRFE~D /R T XA K &7
L AREMER B B,

Amyotrophic lateral sclerosis (ALS) is a devastating neurodegenerative disease, and the number
of the patients in Japan is approximately 10,000. Many causative genes of familial ALS which
comprises 5-10% of total ALS have been identified, however the method for identifying target
molecules and therapeutics for sporadic ALS has not been established.

We constructed a large-scale registry and repository of bio-resources for sporadic ALS, which is
named JaCALS. JaCALS has stored prospective clinical information, genomic DNA samples and
immortalized cells of 1307 Japanese ALS patients, SNP array data of over 1000 sporadic ALS patients
and exome data of 750 patients. The telephone survey system designed for JaCALS check the score
of the ALS Functional Rating Scale-revised and the prognosis every 3 months.

High variability was found in the courses of progression among the patients with sporadic ALS.
We classified the courses of functional decline in sporadic ALS and identified the genetic factors
strongly associated with the rapid functional decline pattern. The comprehensive genetic screening
of ALS-related genes in the cases of JaCALS showed that 6.8% of the sporadic ALS patients carried
novel and potentially pathogenic variants of ALS-related genes. These approaches revealed genetic
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factors with high effects on sporadic ALS, and might contribute to development of therapies for ALS
patients. The clinical factors associated with progression and prognosis of ALS, which contribute to
designing clinical trials, could also be identified from the longitudinal clinical data. We conducted the
association study between exome data of sporadic ALS patients in JaCALS and healthy controls in
Tohoku Medical Megabank Organization (ToMMo) and explored the rare variants associated with the
onset of sporadic ALS.

Our research consortium comprising a large-scale patient registry with genomic DNA,
immortalized cells, whole genome analysis data of ALS patients and healthy controls is unique over
the world. Moreover, with the framework of validation using the samples in Biobank Japan and
verification of pathological processes using i1PS cells, we will show the new paradigm to develop the

therapeutics of sporadic neurodegenerative diseases.
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TIN E{nFOIBUET ORS#EZ B 5752 L7~ (Watanabe et al. J Neurol Neurosurg Psychiary 2016),
$ 7=, JaCALS @ ALS SEFIEE#R D ALS M EE 5+ INFSI12B IZ 5 fEfED I A A « XY T v hE2 RO
Tz, 2,000 Bl FE D O—fREMZHWZMITICED . 26D T MIBRTFEREEZLEN
77

To isolate sporadic ALS related genes, genome-wide association analysis was performed on ALS cases
registered in the JACALS DNA bank. As a result of classifying each case on the ALS severity scale, SNPs strongly
correlated with the rapid progressive type of sporadic ALS were identified (P = 3.47-8.34 X 108, Odd ratio 5.5-
5.8). Those SNPs were present in the gene region of the titin gene (TTN). Expression analysis revealed the
relationship between SNP risk genotype and TTN expression (Watanabe et al. J Neurol Neurosurg Psychiary 2016).
Also, in ALS case of JaCALS, we found five kinds of missense variants in ALS susceptibility gene ZNF512B
reported previously. Through analyzes using more than 2,000 general populations, these variants were considered
as mutations.
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