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Senataxin (SETX) #IZT/NV T ¥ b &R
RFEME amyotrophic lateral sclerosis (ALS) @ 1
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B k2 s R

U/ ZNIPN
2R FHhE

i

%_1)

EE EMIZ 67 mBE. BRHPETHEOMEHNET 2320, MR ERE THRIEDEESHRERE, HIFER
TEHROMBE CHREMTILE/R L /- FHFEMRMAIZRE{LE (amyotrophic lateral sclerosis, LT ALS & B&ED)
DEWTEIET H 5 Awaji 2D Probable ALS ([Z8%% U 424°, FRIREGAREE - TRFME L3838 ¢, EIZ TN T ALS4
DEFREETFTHS SETX ICBEICHREDLEWNY T MERBO . RRAENFERTEITHRESHICEES L
Mo, RABLIEHIABTCESEICREES N, insilico DI T senataxin HEEEE»HEI N2 2 & v 5, KE

MINYT 2 NTHBATREMED RE S W /-,
(BapR#84% 2022;62:205-210)
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Senataxin (SETX) 13 9 FHFHO A RIS 5 SETX
BFICEDI—FENLEHATHY, C K2 DNA/RNA N
VHhH—E AL &L E25 DNARNAW FO T oty
YTICHE LTS EEZ LN TWAY, 2004 412 Chen 5
(2 &) SETX #{RT ORI & 0 RGN MR R LE
4 #1 (familial amyotrophic lateral sclerosis type 4, LT ALS4
LWERD) ZIIET A Z LA 2P, LA ALS & R
0, ALS4 [ZWPIEFHFRELR BRI 2 X 72 89, FRAPRWE
ERHHNT W5,

4-[AF 4 1%, hereditary motor neuropathy (HMN) & #&%1%
TELIREME ALS & I12B VT, SETX #nf/N) 7 v b
BT T DWRET 5.

E Al

HEG] © 67 %, B

7 BT

BEARIEE © il AE S,

FIGEE - MHUI V9 SRR LT &, IMERE S 2 L
RERIE A1 A 22559 T ERE THlE . RANIZEIE
L.

AIEE OB 0 20 RE~66 B (20 A/H), fRIE C HARE
14/H.

HUREE © 4, SSEICRE > o7 201446 ANSH
TH#BIEFH LR o7z REEHLBHIIET L
VU IR T L D Fi I T ASHEAR AT L7z, DU A B AL
DN ERD BB o 72, 20194 1 H, FEEIFHBIZY
BEABE L 72572

— g R - B E 1695 cm, KE 602 kg, IiE
142/94 mmHg, HRIAIZEEC 96 [Al/min, 4 36.6°C, SpO, 97%
(roomair) TH o7z, ZOM, LT XEFTRIEED R0
7z.

MREF AT R AR 1L Glasgow Coma Scale (GCS)
E4V5M6. HA S 2072 BHIBEREAR T, A7, ZRER, RERIEAS
Niehrofz, IREKGER), BHEGH), WT, SO - ),
MEICRE IR SN e o7, EFMIMEE, BEW, B
TR, A, S, LR BRI 45, RRIEME, TN
B, MRSV 21, BB, KRNI, B,
RERMUSHA, & 4/4, REHs, KEREATEE 3/4, HilcE#s, B
JERE 11 OB 238072, Wi a0 - 3
BRI, BHE - NMEERICB W OEEMICFED, TRIE TR
FEiEEHTH o7 (Fig. 1), &R, MNBIETLIE - Mk
B LGRS SRR O % 520 72708, WO e RAEEE,
EHREREIIRO L o7z, SN THEISHIER TH
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Fig. 1 Extremities of the patient.

A, B: Upper limbs: Strong atrophy of the forearm, dorsal/palmar interossei muscles, thenar/hypothenar muscles. C: Lower limbs: Significant

atrophy of the lower leg muscles.

0, e LMZEER, FWESER, b, BRERcAAo
TUE R RO, JRIPCR, WA EE), BRI RE T
Loz, BALMFOZFHFNETIVIHETH Y, BHEIE
R THo7z.

ABEEERART R - Mg R o, SRR, 1k,
IRIMARA T IEFE#PHN CTH - 72, HbAle, €% I ¥ Bl, &%
IV B12, ¥V B FLEE, ACE, sIL-2R, FT4, TSH,
IgG, IgM, IgA, HUKAHUIR, HT DNA Bifk, HiSS-A/B ik,
C/P-ANCA, #t Tg ¥ifk, ¥t TPO ifk, RF, HL AChR PUik,
Wb IEEHEN D L CIEBETH - 72 INERERAT R
SR Vw (BAZER 1, ZIAER o/, %11 30 mg/dl,
#E 68 mg/dl TH o 7z, BEES MRIIZHFFE TR EBEH LA L
£FHE MRI Tld C3/4, C4/5 LV THMERFLOFZE % 320
7278, BENIRZ LR 20 o 72 (Fig. 2A, B). T MRI Tl
MW FEOF (P> KER) (ARG T,WI &5 538 % 520,
BRI & IRIRE & 7z (Fig. 2C~F). K CT,
FEMEE Lo o — (SRS N & BE 2, IR IE%FVC
106.8%, FEV1.0% 71.5% & 1L ##PHN T o 72, MR
A, IEPHRIIE A ERNEBEI BN (compound muscle action
potentials, PN CMAP & W&EL) &M TE$, REHEE, K
FHEEIIFEHZ CMAP O T %389, FEOLBE KT
LTz, IR, R, e Rt o B iE B s
il (sensory nerve action potential) DK TIZR SN H - 72,
W OMEE S BIBEELALIZERD S, ERIEA L R LT
5 BB E & E 2 Hi7z (Table 1).

SHHEEEE, AMIEN, £ FMTIE, Af—E0Em
B, fEEEAER, ERBRER, RIS CREAT LS, &
BRI IS — W B B, RBRIERS, RIIEE A5 T fibrillation
potential, positive sharp wave 7 & DR KA 5872, 1
B T KBRE R CRIRIE O EB AL BN % 520, Ll
B, WG, KRB, BOCE5 T T T o
DB, WREMEEILERET LR TH o7z &, HIE
i, BEEAERIIEHA S h R REIT RO Lo 7.

ABER R - MR A, S ER O 2 5 motor
axonal polyneuropathy 23§k 172725, BEES - FFHE MRI CTEAL
R LM CTE WAL OMKGTTELEDOTE D, ALS
DLW ELHETH 5 Awaji F:HE D Probable ALS (2354 L7z, H
B2 UMD o 7225, FEMZEEMRAOTT A 513K
HMREREEIRENTH o7z, BINZEHO0, L7y 7
T3 FHAB X O = 2 — 08 — EE TR 250
L7z, BEFHAI MG AT B & O KGR % 1570 BB T AT
WhEeco &, FMIITEEORB LG RICERL . T
7)Y RERIGEE LRI ETRETH - 7
W, BTN IZOWTIX SETX, ¢.7910C>T, p.A2637V,
heterozygous D EIET/NY) 7~ F 2SI L 7.

£ =

BIEGIT/NY 7 > FHSEE Sz SETX 1E, RNA K1) X
Z—+F1 (Polll) LHHEANET % 300kDa D% /87 HTh
% senataxin & I — F§ 2@ fTH 5. Senataxin (2D C
K12 DNA/RNANY) A —E KA AL Y% EATEY, DNA &
RNAOWH DTty v 7IZHG L Twa EEZ LN T,
%9, SETX BRTOZERIZLY, BREMAEENED ALS4 3 &
OB R R B HEOIRERGERN JAT % & & 7 ) JFAE 2 B (Ataxia
with oculomotor apraxia type 2, LT AOA2 L BERD) % FSHET
LI EPMOENT WD, ALSA MU OB - i, SRR
Bk E oMM ALS THRONDRERISMZ, ETOREE,
B - IR RREDSS R O N W T & B E T LR EED
ALS TH AY. —J7 AOA2 13K =2 —1/3F— /NMZEHE,
MREREBYIAT, HEAREME, BEIMIRE, A M=7, FHi,
PERS 72 ER BB E 959, AEBNITUBGE AL B AL O 5T
R - 2w, SRR & oIS ALS IC&30T BER%E
RO —77T, HEE - IR 2 3209, HMN % #i5
(BT BT A % FEf L 72,

ARAEGTRD 72 SETX #IZT D/ 7 >~ b (c.7910C>T,
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Fig. 2 MRI of cervical cord (A, B) and lower limbs (C, D).
A: T, weighted image (sagittal, 1.5 T; TR 2,500 ms, TE 100 ms). No obvious stenosis in the spinal canal. B: T, weighted image (axial, 1.5 T; TR
662.22 ms, TE 9.21 ms). Right nerve root is compressed at C3/4 level (arrow). C, D: STIR image (coronal and axial, 1.5 T; TR 4,000 ms, TE
110 ms). The muscles of both lower limbs show stronger hyperintensity on the lower leg than on the thigh (arrowheads). E, F: T, weighted
image (coronal, 1.5 T; TR 694.88 ms, TE 6.93 ms and axial, 1.5 T; TR 641.85 ms, TE 8.31 ms). The muscles of bilateral lower limbs show
strong hyperintensity on the lower leg (arrowheads).

p-A2637V) IE#EICHRED R VHHOL DO TH -7z, LirL
DS, REE & LB L TS ALS I2B VT SETX #I5T
BEOMMADPE & TG DHFIET S —H T, genome-
wide association studies (GWAS) *° rare variant association
studies (RVAS) 72 & ® rare variant d & 72 KHEHAT I B
W, BEICES FCSETX #faTOMERZHRE LD D
X709, F N TV hOREEE SO BIETERD
T = RXR—=ZTdh5 Clinvar® IZBWTH, BEEEGTHREIN
T2 SETX /N 7 >~ b 804 FJHD 9 & 415 LIRS
ARBH (Uncertain significance) T& 1Y), SETX /N 7 ¥ s Ol
IR O P I3 L WA D 5

Ak, ALS4 OREEZMWICIE, ZRNTERIAA L N T~
NOBEEDO—HEMERT HLENH L. Lo, REICIEMm
BEICHEM LT ENPB ST, Segregation study % FEhti 3
HZENTE LD

ZD L) BIRMTTED Z205, SHDN) T 2 FHFFRE
BEATHNE)EHEET 720, 1) @ % BANER
TOLBREEINDZN) TV I EH 2, 2) MOHFFETLAR
N T Y MNEABORVIHBRIEENT VB, 3) AN T~
MRS YRV BIZED X ) B 5 A 5D, D3

IZOWTHEZIT o 7.

F31MEE, HRANEEEDT ) ARSI T— 5 RX—AT
@ % Human Genetic Variation Database (HGVD) 3 £ OVHdt
ATA TN - ATN I EEOHRALBA I v 7 ABTE/<
AV BIT S 83KIPN 2 B L 721012 wFhoT— 4 RX—
ANZBWT D, AIER & [ —E T BEM O L RO M I IA1E
Lotz

2AHIZOVWTIE, FukryI—, Y, A X, xa, v
<% EOMFEE N RICT I BRIV O HE %47 > 72 (Table
2). ANY T U ERRLNLEMIE, —HLTTYT I =
(Alanine; A) 2RI SNTEB Y, /N1~ (Valine; V) ~D%E
HIIR SN 0o

3 HEIZDWTIE, insilico DFFNTF5TH S S-VAR % Fwv
7218 SVAR TII BEAF @ 7l Ji ¥ (PolyPhen2, SIFT,
PROVEAN, PANTHER) W~ %A HHE, ZNH5HAEL
TAERSHDENL . AN 7 2 MIZDOWTIE, PolyPhen2,
SIFT, PROVEAN (Z 2\ T possibly damaging, & % \» i
Deleterious & W I FERTH Y, & V7 HOWREICHER
Br 52 2 EMESEVEE X 5N/ (Table 3).

B, AIEHNE T MRI T FEEAGIZ B % STIR Wi{EE1E
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Table 1 Nerve conduction studies.
<Motor nerve conduction study > Site latency (ms) CMAP Amplitude (mV) MCV (m/s) Distance(mm)
Median nerve (right) Wrist NE
Elbow NE
Ulnar nerve (right) Wrist 4.5 0.480] 70
Below Elbow 9.1 0.520] 52.4 240
Above Elbow 11.6 0.530] 49.2 120
Tibial nerve (right) Ankle 4.8 0.255] 65
Popliteal NE
<Sensory nerve conduction study> latency (ms) SNAP Amplitude (uV) SCV (m/s)  Distance (mm)
Median nerve (right) Wrist 3.0 214 49.7 150
Ulnar nerve (right) Wrist 2.4 229 47.9 115
Sural nerve (right) Ankle-lower leg 3.2 14.0 44.8 145
<F-wave study> Minimal latency (msec) Frequency (%)
Median nerve (right) NE
Ulnar nerve (right) NE
Tibial nerve (right) NE

MCV: motor conduction velocity. CMAP: compound motor action potential. SCV: sensory nerve conduction velocity. SNAP: sensory nerve

action potential. NE: not evoked.

Table 2 Amino acid sequence alignment of the mutation site.

Species 2632 2633 2634 2635 2636 2637 2638 2639 2640 2641 2642
Human R R E A R A F S E G E
Chimpanzee R R E A R A F S E G E
Dog R R E S R A F S E G D
Cat R R E T R A F S E G D
Horse R R E T R A F S E G D

Table 3 The results of S-VAR analysis.
A2637V Min. score Cutoff Max. score
0 1
PolyPhen2 0.734 (Probably damaging) . 0.5 .
(Benign) (Probably damaging)
PROVEAN —2.77 (Deleterious) o -25 B
(Deleterious) (Neutral)
. 0 1
SIFT 0.02 (Deleterious) . 0.05
(Deleterious) (Tolerated)
-10 0
PANTHER —1.69844 (Neutral) (Deleterious) -3 (Neutral)

BT, WG ESES 2RO, A IIAEE S8 R
EHEIHIRT AR TH LS. JalhiEE 1R R o &
WL 72T R CH 1), Charcot-Marie-Tooth %5, &% #fi
O, YA a7 g = FHARGE L, MEERE,

BREEVTILUCBWTOHME SN TS, ALSIZBWTL K
BRICH L TRV IEIFRE A R0 % L oG H )2,
A ZF ORI E A LTz, § MRLIZB U 25152
LR BEATORE 2 My 2 REN e~ —H— L LT,
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FFIZBAEBE AR CRHIE L 12 < WERER~N OIS b 5l
LNTHY, SHRIEETOS SR LERAMHEFI TV A2),

Db, SETX #&f=T/3) 7 ¥ M & Ro -0 ALS © 141
WZDOWTHIE L7z, ARl Segregation study % i€ & ¢
ALSA DFEESBWIIIES L h o 72y, BEICHEDO RV
BNV T I THHI L, HAMEEE T — 5 N—ZfFE
LNy 7y b ThHEI L, MOMFLETH EEICHAT S
NCWLEL TR ONIZNY T Y N TH D L, insilico DR
#TC senataxin ¥ > /37 H ORISR A 529 5N 7~ b
THolzZ erb, HWEROWREEEZRF L TW5EEEZHR
HL7.
HMEE BT ) F Y R R RIE /272 & F LKA R A5
HRRNEL Fl st R e L E T

XEBEEBIIARWCIIEE L, FRTXE COLIRREIZSH 5 3,
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Abstract
A case of sporadic amyotrophic lateral sclerosis (ALS) with Senataxin (SETX) gene variant

Shohei Beppu, M.D.", Kensuke Ikenaka, M.D., Ph.D.?, Taiki Yabumoto, M.D., Ph.D.”, Kenichi Todo, M.D., Ph.D.",
Akihiro Hashiguchi, M.D., Ph.D.?, Hiroshi Takashima, M.D., Ph.D.? and Hideki Mochizuki, M.D., Ph.D."

U Department of Neurology, Osaka University Graduate School of Medicine
? Department of Neurology and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences

A 67-year-old man presented slowly progressive weakness of the extremities visited our hospital. Nerve conduction
study showed axonal neuropathy and needle electromyography showed neurogenic changes with denervation findings in
multiple limb muscles. While he was diagnosed as Probable amyotrophic lateral sclerosis (ALS), which is defined by the
Awaji criteria for diagnosis of ALS, he did not develop either respiratory muscle paralysis or bulbar palsy, which are
characteristic symptoms of sporadic ALS. Genetic testing revealed a novel gene variant in senataxin (SETX), the
causative gene of ALS4. We could not make a definite diagnosis of ALS4 because he had no relatives who could perform
genetic testing (segregation study). However, we considered the variant can be pathogenic because it was not previously
reported and absent in at least 1,000 healthy control individuals, the variant site was highly conserved in mammals, and
it may impair the function of senataxin protein (iz silico analysis).

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:205-210)
Key words: familial amyotrophic lateral sclerosis, ALS4, senataxin, SETX gene, gene variant




