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Mutational analysis of TBK17 in ALS patients in Taiwan

Pei-Chien Tsai*®, Yi-Chung Lee?®

aDepartment of Neurology, Taipei Veterans General Hospital, Taipei, Taiwan
Dapartment of Neurology, National Yang-Ming University School of Medicine, Taipei, Taiwan

Background

ALS) s per and lower motor |wuu5mnwmmmwmsmummmmm
but only @ few of them, nl:nnsw! FUS, TARDBPand CvdRF?? mmlbtuloﬂumwmdm:msm:lﬂ 2015) The soma newly [ such as TBKT (Ciruli el 31, 2015,
Freischmidi el al, 2015), lo ALS P
The TBK{ gene encodes the TANK-tinding kinase 1 (TBKurm!en whichis able to i (OPTN) (Wikd ot al , 2010), PG2 (SQSTM1) (P et al | 2012) and inlerfaron rogulatory factor 3 (IRF3)
(Fitzgeradd etal, aooapm—' {Lee etal , 2009, X etal 20!2}mMhﬂmmmnTBKPMHGME!WMS(BMS)WWM(FALEM
two large ALS genetic studes (Cinli el al , 2015, F«MUIH!EQII 20'5) mmnn-amummm md‘he TBK1 proteins dy (F
al, 2015) Since TEK! binds and phosghorylates OPTH and the f TOK T a5 an ALS gene alio u-.o!OFTN. o2, n
ALS
To further dthe role of TBKT in ALS in Han Chinesé p we coherl of 207 pal ALS in Taiwan, d effects of the mutant gene pi were also evaluated by m ludies.
Methods
Mutational

Mutational analyses of the TBK' d hart of 207 S patients, of whom 32 ap yand 168 had unknown penete cause alter mutations in SO01,
'?WIZ YIRBEPFUS.AW Q‘Th‘ WPUBGLN? SQSTMI, PENY, HNANPAL, HNRNPAZB1, mm:.cnmmwmwuuumum

vitro funclional study
The coding region of THK T was cloned into pFLAG-CAV-5a (Syma-Aldrich)and the TBK T missense variants, ¢ m.n-ewmwum GMGM(; GZE4D), were introduced info the wid-type (WT) expression plasmids using QuikChange Sie-
Directed method mwuhmrwﬂw R444% ") by the first 1320 bps of the WT 78K 1 coding sequence inlo e pFLAG-CMV-5a veclor. The human

HEK203T cells wera used in The functional study and was p i 2000 mmwummmmmmmmmmwmmum HEK293T
celis wete also co-transfecied with both TBX) and IRF3 ? IRF. phioryk HEK203T cells wete co-ransfected with both TBK1 and OPTN exptession plasmids 1o do (he communoprecipitation (ColF)

\LS and ant, iIncluding p. M3V (c izrmlpmnc:mmw-ugnmuu 1mc>mng 1) Alhnu-ismwm
=p and were in the 500 y match controls Deephdbn-'lv TEK 1 p 143V was kikely a benign p valne, its
il an evokits idue arvd beng wgn by Polyphen-2 and SNAPZ. Th vorants, p. d fruncats
respectively, of the TBKA proten These two variants o ausng by the CADD and Mutati mwwmsmhmmlmumnuummmmmmu
of the human TBK1 protein is
In vitro functional studies
Tamlymunmmmmvmh. 0 call ] whether these voriants would atlect TBK1 studies and
fevealed that [he RA44X mutant TBK' ¢ n GZ84D TBK1 and 143V TBK1 had a siméar size and levels compared with those um—uwmuwm
mmanm‘mnw.mmummanm1mw F3 phosphorylat HEK203T wild-typs TBK1, GZ04D TBK1, or M3V TBK1 had simiar amounts
IRF3, wh IRF3(Fig 2B) mmmmmmmumt«t and preserved kinase mamm‘wuwm.
OPTN binds the G of TBK1 a5 s uuun 1, 2015) We nexl investigated this mierachio the TBK1 OPTN by (Co- 1P} of Flag-tagged wid-type TBK1 of
HBTH“MMWTN!NEWT:‘ W!Mlllhﬂﬂmh he R444X mutation bul not by the G2940 or I3V variants (Fig 2C).
Chinical information of the TBK1 p.R4X mutation
wnﬂomma witro hunetional verscation, only TBKT p R444X coukd be confirmed as a disease causing mutabion Thlmmp path TEK{ mutation in our ALS
Mmqtmn Patient H171, mmmmrpmxmmmnm mmmwmummmmum-m
m‘l‘m-., 3 SM dsinhibition and more wm - The di ua AALS. "'I'D]vuu-dl’uvﬂ' The To-99m ECO brain perfusion
ot age 57 showed hypoperhssi became P

Discussion

of 207 e ALS for o the TEK “;;—:o mnﬁn‘p ¥ ; y sporadic ALS-FTD. Although no
passible because Ihe p R444X mutation was found angle cae, supported| lﬁlh%

-ummuummunmunm.nnmm"muu nmmm programs. Thid, in vitro hinctional study demonsirated thal the PRAMX mutabon
rlnlnﬂ a truncated Mmmmmuhdh“mﬂ umnrmmmmnum mmmmmmunmw
. d i its scaliold demenzation domain. Therefore, the mation may mpan formation of TBK1 hemodimers and lead lead to its functional loss.
wn‘mw mm;#wmumhwwwwun mmm;mmqmwwu&mmmmwmm
um._ﬂ_ﬂdm&wm mrnn-ﬂmmﬁ:ww den.‘ud Tﬁmmmum-ﬂm
In conclusion, this study identifed a novel narvel TBK mutation, p RAAX in one oul of 207 unvelated Han Chinesa pabents wih ALS i Tawan and siresses on th 0 consxler TEK T mes ossibie cause of ALS in pate
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