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FUSR495X RNA ALS

Identification of a pathological mechanism induced by FUSR495X, an ALS linked
FUS mutant
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FUS is one of causative factors of Amyotrophic lateral sclerosis (ALS). To
gain insight into the molecular mechanism underlying its ability to form aggregates in neuron, an
ALS associated FUS mutant, R495X, was employed and subject for analyses in this study. Focusing on
five intramolecular protein domains in FUS, R495X deleted each domain with EGFP tag was prepared and

expressed in mouse ES cell derived neurons. EGFP-R495X formed intracellular aggregates as expected,
while deletion of any of Gly-rich, RGG1 or RGG2 showed no aggregates in neurons. Furthermore,
facilitation of arginine methylation on EGFP-R495X significantly increased the number of cells with

intracellular aggregates, while reduction of methylation significantly decreased them. These results

indicate that methylation in the domains regulates the aggregate formation ability of FUS in
neuron.
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i ZEma A SR i EIE (Amyotrophic lateral sclerosis, ALS) &, JEHEIFRRDNIERIRAIICIEE 2
ZFHEEREBTHY, BBHICHEITT D2 RO D, BIED THEIIRMIHTH Y | IRIE
FHBRHIEIIAFAE L2\, FIEGRK T O — 2N mlEmb Th 5 Z L b | @bt iciknw i
BOWRPFESNTND,

FIRME ALS BE O s FHESEMBI 5 50 L Snve, RIKKRF-0—> FUS @fsF1% 526 7
X BRI SR DN RNA FEA & R FUS & 22— K975, FUS 23RN & 72 B F M ALS HE K&
OGN ALS B ORBEFAET R & LT, FREEEZZ T 2RI FUS OEEEREZGR
¥ % (Huang, Brain Pathol 2010 20:1069), ZiU5H 705, FUS ORERIZER 2N K BIIEIC T55-9
HEBZBNTND, FEIC, ALS JRRZAE R A FF252% < O FUS 2 RIS E 12 B\ ChiE R %
TR LB WZ ERNHAGLMNE 2o T D Baumer, Neurology 2010 75:611; Verbeeck, Mol
Neurodegener 2012 7:53), 4FIZ. 495 BH DO T VX = 3 & ko R AZE R L7~ R495X 25 AR
VI I B8 TIRVVEREE B A2 TERL LS < (Bosco, Hum Mol Genet 2010 19:4160) . [FI1Z5 54+
OHRFIFEEREABETE R T Z RN B N TV D (Waibel, Neurology 2010 75:815), UT4F,
FUS 2% in vitro T liquid droplet &MEINDEHERZTERT AWM EAZFFOZ LB L E T2
V. ALS BIE LIRS b D & Z T 5 (Murakami, Neuron 2015 88:678; Patel, Cel/ 2015
162:1066), L2 L7ei 5, AN ToO FUS EEERTE RS, I QNSRS 5| 4 1 Htk 1%
BB Tide o7z,
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RS2 TIiE, FUSR495X IZ L B M NERE AT AICE D 2 70 TR OB 2 BRI & LTz,
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(1) R495X DEEFEIZBE D D 4y T NHEIK D[R] E

FUS 3 F-PIZAFET 5 5 DOMSREEI A Z N Z KR L7 RA9SX BB A BB S 5720, £
NENDORERE 2= RTHLFUALNRATATT A RE1ER L=, HEK293 IO E
AL, LYy FUANAEEG VIR BEEZE MLV ERET 2 2 & T AEREREA YA LA
WRIRZ TR LT, ~ 7 A ES a2 5 A & 0 iRl b S 721, BRE T A L ATRIR % 1%
YeXti, LRROTANVREIRXTH A7) 2 O0X)FEMOREBREXTHoT2Z 0D, U A
VAEGLFEIZ 1 pg/mL DOX A 4 HREA S, BRF 2 M ilaNIc Bl iz, oY v
XY BITEGFP L DG Z L XV THD Z Linh, dOEEAMET T CRILY L 37 B OEhRE % fif
BT,

(2)R495X D A F /AL & EREERE D+ BAARIA

RA95X K N DR BR % ERLOD K 5 ITHBL S 7o 2 - T A VR R SRR
BT D Adenosine dialdehyde (AdOx) & F&LPRE 100 nM TEH &1, A TF AL EZRE LGS
DIFERTERZBROB O RFE LT, £7-. oI ETAX= N-AFL T AT = F—
£ 1(PRMT1) LTV PRMT8 %27 m—=" 27 L7cth, HBH LV F U A NV AEKZ FFLO X 9 IT/ERK
L. MY S5 2 L TR 237 B A RA95X & HZHB S, A F AL ZRE L - 5Aa 0
EEERARTE AR 2 RGIE L 72,

(2) - A F AL D AAL LI AT
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W&EIToT-e AFMMEENTZZ 7 BT ASMA Hifk (A2 I URT) ZHWTHEE L,
(2) QB EARTE B D A= - W fiF AT

(1) CRi#o@m Yy . HEYH >3 7 BB A a0 BB CTRIEE LT,

(2) ~@EEE AR D AL 2EHIfRAT

HREH 23T K o T, RIEEME FUS & BEfEME FUS I BET 2 2 LA THD Z &
(Shelkovnikova, et al. Human Molecular Genetics, 23, 5211-5226.) 6. [EHEIC K > T4
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W R495X OFIIETEMEIX DN RRM IZEIE L TWA Z &2 60 E LTV 5 (Nakaya and

Maragkakis, Sci Rep, 2018), RRM KIBAHRTHEEMAKLIER L= & (X 2) nb, BEEKDOE
B & AR B LW 2 2B X BT,

Gly-rich, RGG1 UM RGG2 W AL DRI KBRS 2 CREERIE AR A R LT 2 &b, &
EIRTERD B — D FNEIC L > THLILTWADTIERWZ EAVVREBR I N, £/, D4
FHERE L L C. LR ORREMEA R Sz, D3 D ORE A THBERIZRICEE D 2 /lREM: : =
NWHEDON—DTHERET D & B ITEEER R LERFESR FEREAE TERV, Enodz
ATREME, QUEEERIERRICMNEE /2 T V¥ = 0 A FOULEDFAET S etk 3 SOEikZzhEiho
KBETEIARBICEEROT A= AFIALENEFH LT (K 3), 2o Enb, TAF
=V AF IO EDNEERIERICE B 5 ik, 4% 2D ORMI ey 752 5
PITT DT LI Lo T RBIIES TR, K OYRBIBHRIEDORIITRE S Z L A3 HiR:
Sha,
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