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A novel missense variation (E308D) of SPTBNZ2

in a Japanese patient with cerebellar ataxia
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in nine of Japanese 507 unaffected controls,
Abstract suggesting that E308D was not causative mu-
tation but associated with SCAS.
We describe a b4-year-old man with spinocere-
bellar ataxia (SCA). This patient presented Keywords
clinically as SCA type 5 (SCA5). Brain MRI
demonstrated cerebellar atrophy without Spinocerebellar ataxia type 5 (SCA5H),
brainstem involvement. Genetic analysis de- Autosomal dominant, SPTBNZ2, Point muta-
tected a novel nonsynonymous variant (c. 924 tion, E308D
G>C, p. E308D) in SPTBN, the causative gene
of SCA5. However, this variant was observed
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Introduction

Spinocerebellar ataxia type 5 (SCAS5, MIM :
600224) is an autosomal dominant spinocere-
bellar ataxia (SCA) caused by mutations in the
gene encoding B-111 spectrin (SPTBNZ, MIM :
604985), which is located at 11ql3."?’ To
date, eight pathogenic mutations (six heterozy-
gous and two homozygous mutations), one
possibly pathogenic mutation, and twelve sin-
gle nucleotide polymorphisms including eight
protein polymorphisms have been reported in
SPTBNZ2 7% Here, we report a SCA case
with a Glu308 Asp (E308D) variation in
SPTBNZ.

Materials and Methods
Exome sequencing

The Exome sequencing was conducted as pre-
viously described.”’

+
Figure 1

Sanger sequencing

The nucleotide sequences of the SNV region
in the SPTBNZ gene were evaluated by indi-
vidual Sanger sequencing as previously de-
scribed.””

The nucleotide sequences of primers used in
PCR and sequencing are
5-TGAGGGGTCTTACTGCCCTA-3' as the
forward primer and
5-GTGCGGTAGGAGTTGAAGGA-3' as the

reverse primer.
Case presentation

A bH4-year-old Japanese man noticed gait dis-
turbance at age 53. His elder brother deceased
at age 62 was a patient with SCA. There is no
familial record of ataxic symptoms in his par-
ents who have passed away. On neurological
examination, he showed bilateral horizontal
gaze nystagmus that was inhibited by fixation,
slightly slurred speech, slightly impaired vi-
bration sense in the lower limbs, and mild

Brain MRI showing atrophy of the cerebellum without brainstem involvement
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Figure 2 (A) A G-to-C substitution was detected at position 924, causing a glutamic acid-to-aspartic

acid substitution (E308D).

(B) Alignment of amino acid sequences of SPTBN2 and counterparts in the region containing
the E308D mutation among species. The 308" glutamic acid is highly conserved.

limb and truncal ataxia. Muscle tone of lower
limbs was slightly hypertonic. Deep tendon re-
flexes were brisk, except for the Achilles ten-
don reflex. The Babinski sign was equivocal
bilaterally. Muscle strength and autonomic
functions were intact. Brain MRI demonstrated
mildly cerebellar atrophy without brainstem
involvement (Figure 1). Upon treatment with
taltirelin (10 mg/day),

disease is very slow. Six years later, he can

the progression of the

walk without any assistance and keep work-
ing.

He gave written informed consent for a ge-
netic study. This study was approved by the
Ethics Committees of Kurume University
School of Medicine and Kyushu University,
Faculty of Medicine. We found that the num-
ber and sequence of CAG and CTG repeats
are normal in genes responsible for SCAl

(MIM : 164400), SCA2 (MIM : 183090),
SCA3(MIM : 109150), SCA6(MIM : 183086),
SCA7(MIM : 164500), SCA8(MIM : 698768),
SCA12(MIM : 604326), SCA17(MIM : 607136),
and DRPLA (MIM : 125370). He did not have
in the PLEKHG4gene
Upon exome analysis, there

a -16C-T wvariation
(MIM : 609526).
were no novel nonsynonymous mutation in
TTBKZ2 (MIM : 611695), PRKCG (MIM :
176980 ), KCNC3 (MIM : 176264 ), ITPR I
(MIM : 147265), IFRDI1 (MIM : 603502),

KCND 3 (MIM : 605411 ), PDYN (MIM :
131340 ), EEF2 (MIM : 130610), FGF 14
(MIM : 601515), AFG3LZ2 (MIM : 604581),

ODZ3 (MIM : 610083), and TGM6 (MIM :
613900). Apart from that, we identified a
novel heterozygous nonsynonymous single nu-
cleotide variant, c.924G>C, p. E308D in the
SPTBNZ gene (Figure 2A). Although the
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PolyPhen—2 score of p.E308D is 0. 084, the glu-
tamic acid at the relevant position is broadly
conserved in species from zebrafish to human
(Figure 2B). After we examined 507 unre-
lated control samples (1014 chromosomes),

c. 924G>C was detected on nine chromosomes
(0.89%).

Discussion

B-IIT spectrin is highly expressed in Purkinje
cells, where it participates in the membrane
stabilization of the glutamate transporter
EAAT4." Moreover, 8111 spectrin is essential
for the recruitment and maintenance of
ankyrin R which has a critical role in modulat-

Exon7 Exon9 Exonl12 Exon14

5 vy

ing neuronal sodium channel activity and
hence neuron excitability at the plasma mem-
brane of Purkinje cell dendrites.””

At first, we diagnosed this patient with
SCA5 for four reasons. First, this disease is
likely to be an autosomal dominant SCA be-
cause there is no consanguineous marriage in
this family. In addition, his elder brother was
suffering from SCA. Second, genetic analyses
denied the possibility of other autosomal domi-
nant SCAs. Third, brain MRI of the present
case demonstrated cerebellar atrophy and in-
tact brainstem structures which coincides
with the MRI of autosomal dominant SCA5."
Last, as shown in the Figure 3, residue 308 is
located in the hotspot region for causative mu-
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® Dominant inheritance
Pathogenic mutations
a: German SCAS (p.L253P) 2)
b: Norwegian-American SCAS5 (p.T472M) ©)
¢: French-Canadian SCA5 (p.R480W) 4
d: American SCA5 (p.E532_M544del) 2)
e: French SCA5 (p.L629_R634delinswW) 2)
f: Japanese SCA5 (p.E870del) &

Putative pathogenic mutation
g: German SCAS5 (p.E2084L) 3)
® Recessive inheritance
h: UK family of Pakistani origin SCAS5 (p.C627X) ®)

i: Egyptian SCA5 (c.2864_2868del) /)
Figure 3

Non-pathogenic mutations
j: p.N1224s3)

k: p.A1871T 3

I: ENST309996 p.5825G 3!

m: ENST309996 p.E835K 3)

n: ENST309996 p.A845V 3)

0: ENST309996 p.V1034A 3)
p: ENST309996 p.A1446V 3)

q: ENST309996 p.R1880H 3)

Illustration of previous mutation reports of SPTBN2. The upper row showed non-—patho-

genic mutations. The lower row showed pathogenic or possibly pathogenic mutations.
E308D is located on hotspot for pathogenic mutations. CH: calponin homology domain,
ANK: ankyrin binding domain, PH: pleckstrin homology domain



tations of SCA5 which have been demon-
strated to alter the stability of EAAT4 and
ankyrin R at the plasma membrane.'”"”

While it is possible that E308D is a partially
penetrant amino-acid change with an allele
frequency of 0.89% among control samples,
we find it more likely that this variant is non-
causative.

In conclusion, there might be many pheno-
typically silent nonsynonymous variants in
SPTBNZ. Further studies are necessary to
clarify the pathogenesis of SCA5 through
E308D. Also, clinicians should use caution in
diagnosing SCAD5 through genetic testing of
SPTBNZ.
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