(B BRAR MERBIR OB ETE L BWNEOMMN B LU0 FIRBOMH | 3
[INCF Vv P URDONAAZY Y — AT B HF5E) BE
(v 477U UREEEZ M BROERR X UOYRRBIEE O 72D OB | 3E
YRR 21 RE ARESE

TRk 21412 H 20 B (H) 10 8§00 43~15 B 00 4
e
T101-8459 BHURAR T H X AH HEET 3-28
3% 03-3292-5936

10 00 43 BSDEE R BRI—F

10 BF 05 45~ [ BRAR MLERBHOR OBFFERE L DU OB L O FREBOMAR] B
JEE 8 B (BIRBERFERERD

1. AERMERERFRRE{RT VPSI3A DA BIiET
BIRB KSR PRz
(383 30 4y, #IEA 15 99)

10 B% 50 45~ INVF U RNARDNRALFY V— AT 50F%2] B
JBE  ER)N—F  (FEEEURRD

2. UHDRS HAGERRIZEIT B [{TENEEM) OfF3EME « 234
ENRIS Y TN —b REEDSH

3. NNUTF U N UFREREILBIT AEGERIBE DR
By == T NS S

4. NUTF U URFERNITRT SRR DA B D BEOMESH
ELNCEs M - iR 7 —JRb MHESER

5. NUF U R UROMIRSREREE - BIEICEEES T AEER T OMEK
FYLRGERT BAIRTT

(% 1647 « FIFROR &2 &)

12FF 0050~ BEA&

17




128550 5~ TEF 77 U RERE &4 5 8RO RBES L UIRBIEB O D 0N B

14 B 50 45

Bk R 2 RORTEERFRFR)

5. Aicardi-Goutieres Syndrome D3 JEFEE

BRSO
(205, i 35)

6. TAHNT 4 - d—F ¢ x EEREOBERIESIC SWT

HKHERZE BR =
(FEE 10 77, 7w 3 29)

1. TAINT 4 - =T 4 2 JEBEREIZHOWNTOT v r— I HOWT

fegERRE BA)I—F
(R4, 7R3 D)

8. BE—HEEMN—7 & FERER

AR B B
(&R 2057, 7R3 )

9. EF STV RZEZ~TADPS = U R) OEBNR T ONT

FRERERAERY —WETH
(FEF 1057, 7w 3 )

10. BT 77U UETEER KO ~ 7 RDEBNEE 2OV T

FRTERERFR —# &
(FEF 1077, &R 3 )

1. UANARY Z—Z RNV~ OBETEA

IN=F Y AROET VEMIOVER & BT IBRORAL
FHRIRFEREEMET amEE
(& 20 47, FER 3 »)

= DR TR BR)—F

18




L2 1HEE INDFUPUBDINA Y Y —RBEICET 203 BE
RISk
EREA ] BRI EREERHR R RE R T VPSI34 ORAHIfRT
(HIE] K4 .. £% #

ATE  BREBRFRAGREEFR SR AR 7o 5
[FERIBFFEE ]

K4 EFE— TR BERERFREZNREN MEZZADEFXDE
K4 P B - BIRBRZEZE - R RE R

[BRY) ARORMERERSS (chorea-acanthocytosis; ChAc) (I HYEL D E
BRI % & A B EEERENRER TH D, € OMKFEAT Huntington #53E
ElORREEES) & R MOAFBARIMERIE % 2 L, BTN OBREE ORE
WAL T5, KRREBRET(VPSBAERIIELTEFRIIHFLTREY , ~T ok
BMEIZ UDEEDR RO B2 ChAcIER S FET 5, ChAc IXEEEMICAFTL G
DIEFIRENZ L BRACZNEEDN T E BT OMEEITHL N TR GEBET
ZW O DOWIER OIFREOREIIFE L, S EIF L 1% 1)VPS134 O CNV fi#tr %
B OTBETEREN OFRR. 2) BET2E OOz ChAc EF O RFHERT R, 3)
BRI ERREFRAEIC OV COEBIRRZ HET 5,

[Fik] 1) BERAIIC ChAc 238Eb IS 34 FEBICKT L VPSI34 @ CNV f@iff & & /-
B FERMTE X2 T vy MEIZ L 5 chorein DR HERIT 21T - 77,

2) WA VPSISA BT EREA L, MES = o —a [EEEES ChAc FEFIDFE
Bz U HE & U < 1% K-B Yufs GFAP, TDP-43, = ¥ % F L DB E X IT o T,
3) ZEORFRPE. HABHHRESFEEMEVHERB, BIREEHEHRR
A AR R F A P EFREMER DOFF 1376 fEz% 2% L. ChAc % — KA M & A
L7,

FERBIOCELE] D3IFEEDO CNV 259, 24 O ChAc OFELCTFER L R
H U7z, B EEEEEE Sz ChAc EFITIXSEID & 5 2¥EE CNV
NREESNTCTOZATREMR D 5,

2) TR AR B CIIMR SRR, FRICRIRBICE 2389, TOP-43 [2 A AHEALIC
WA B R R R R B s 2 38 T2, ARTEBI ChAc SEFI O H C & _EALEB) 1
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Chorea-acanthocytosis (ChAc) is caused by loss of func-
tion mutations of VPSI3A gene encoding the large disease
protein named chorein: [8, 10]. However, McLeod syn-
drome, Huntington’s = disease-like 2, and - pantothenate
kinase-associated - neurodegeneration ‘also present with
choreic movements and acanthocytosis. To our knowledge,
only five autopsy cases of genetically proven ChAc have
been reported [I, 6, 7,79, 11]. Here, we report an autopsy
case of ChAc with upper motor neuron degeneration and
with novel: VPSI3A mutations.

A Japanese man  developed: generalized  tonic-clonic
seizure at age of 35. At age of 37, he presented with pos-
tural instability due to lapse of knees, self-mutilation,
orofacial - dyskinesia - with  tongue-biting, . involuntary
vocalization, and pill-rolling tremor in the left hand. Blood
smear showed that 30% of erythrocytes were acanthocytes
after S min of incubation in normal saline (normal, less
than:1%) [5]. Neurological examination showed that deep
tendon reflexes in all limbs were absent. Brain CT and MRI
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revealed mild atrophy of the bilateral caudate nuclei.
Genetic analysis revealed no expansion of CAG repeats in
the genes of Huntington’s disease and dentatorubral-palli-
doluysian atrophy. Expression of Kell antigen of
erythrocytes was normal. At age of 42, he was bound to a
wheelchair and gradually unable to move his left upper and
lower extremities. At age of 47, congestive heart failure
became apparent and he died suddenly.

Postmortem examination revealed severe degeneration
of the neostriatum (Fig. 1a, b). Moderate neuronal loss was
found in the substantia nigra pars reticulata and mild in the
spinal anterior horn: These findings were: consistent with
histopathological: features of : ChAc [12]. Furthermore,
neuronal: loss in' the motor cortex with pyramidal® tract
degeneration, more severe on.the right side, was evident
(Fig. Ic~i). No Bunina bodies or TDP-43-positive: inclu-
sions: were noted in the upper and lower motor neurons.

Genetic - analysis - revealed ' two. novel heterozygous
mutations in exon: 32 (¢.3419.3420 delCA) and exon 35
(¢:3970.3973. delAGTC) “of the VPSI3A gene (Fig. 2).
Both mutations, whichlead to premature stop codon further
downstream resulting in truncated chorein, are considered
to-be pathogenic.

Although epilepsy has been well recognized in patients
with ChAc [2]; the cortical degeneration in our case is not
due to epilepsy, because of the absence of neuronal loss or
gliosis in the medial temporal lobe. Moreover, no Bunina
bodies or TDP-43-immunoreactive inclusions: were noted
in our case. Therefore, complication of neurodegenerative
diseases ‘causing bilateral- pyramidal. tract degeneration,
such as amyotrophic: lateral ‘sclerosis: and frontotemporal
lobar degeneration with motor neuron disease; appeared to
be excluded.

Although' the inheritance of ChAc is widely known as
autosomal - recessive; . single - heterozygous - VPSI3A
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Fig. 1 a Severe atrophy of the
striatum. b Tissue rarefaction in
the caudate nucleus. c—f Marked
neuronal loss in the right motor
cortex in the present case

(¢, e) compared to a 53-year-old
control patient (d, f). g Gliosis
in the motor cortex. h, i Severe
degeneration of the pyramidal
tract at the level of the midbrain
(h) and thoracic spinal cord (i).
Sections stained with H&E (b)
or Kliiver-Barrera (¢, d, h, i) or
immunostained for
neurofilament (e, f) or GFAP
(g). Bars 50 pm (b-g) and

2.5 mm (h, i)

Fig. 2 Sequence analysis of the
VPSI3A gene.

a Electropherogram of the
patient’s sequence in exon 32
shows the 2-bp heterozygous
deletion (c.3419_3420delCA)
leading to truncated chorein

(p.Thr1140ArgfsX6).

b Electropherogram of 3-5' '

sequence in exon 35 shows the GGTTCTG CATACAIQ__A;’GA TATGAATGTGGTT normal allele
4-bp heterozygous deletion Gly Ser Ala Tyr Thr Asp Met Asn Val Val

mutation. The bottom indicating GATATGAATGTGG TTIGA  muantallele
reverse-complement sequence Ag Tyr  Glu Cys Gy «

of the electropherogram
illustrates the 4-bp deletion

(c.3970_3973del AGTC) leading B
to truncated chorein
(p.Ser1324LysfsX4)
TTATATCTTCTT[GACTIAAGAATGAA normal allele
AAGAATGAACTGT mutant allele

TTCATTCTTIAGTCIAAGAAGATATAA  normalallele
Phe lle teu Ser GIh Glu Asp e
ACAGTTCATTCTTAAGAAGATATAA

intron 35  Phe il Leu Lys Lys e * mutant allele
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mutations have been occasionally found in patients with
ChAc [3, -]. Mutations in this gene vary and alternative
splicing of this gene results in multiple transcript variants
[4]. In our case, we found two novel VPSI3A short deletion
mutations, both of which cause premature truncated pro-
tein. We conclude that this case is compound heterozygous
for each one of the deletion mutations from each of parents,
although we cannot formally prove it because parental
DNA samples are not available. To our knowledge, this is
the first autopsy case of ChAc with distinct upper motor
neuron degeneration and with novel VPS/3A mutations.
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SWTHHMERNEEOMEMHELZONTHS
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MR A SRS BAER Y RO %I1E
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YAVNI I MERT, ZIVIE0E Bl MR
{3 VM BET (Neo) ICBREHh, ZOZTR
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