27

1

diffuse cerebral hypomyelination
with cerebellar atrophy and hypoplasia of the
corpus callosum: HCAHC 2009

2) 3

MRI

HCAHC 5 6

1 5
1A
MAQ? SoftGenetics
NextGENe 2
1
NextGENe 1
1 38

1B




POLR3B POLR3A TUBB4A
BE 182 £E3 BE4 BES BEG6
. ! 2 B ; 2 .
cmrawe| W1 wwer | W camma | W o v ot
n 2 L : 2 " 2 ' "
ey N 6]
i Adosramc Zeresacs fetrm® 7z, z
IR el i s S Cenor c2286A 28654
(B)
BE BE 3 BE 4 BES BESG
MAQ MAQ MAQ MAQ mAQ
wzR 156,668 101456 || 140474 96,036 | [ 144.474 100064 | | 136,341 96,048 || 148,928 98818
z’l’;ﬁ%ggg‘;‘f’i 17480 16334 || 14234 15162 || 16203 16536 14,780 15,667 || 15723 15,987
2 ;@’Eﬁ‘f;‘;ﬁﬁf 2,006 1,969 2073 1,041 2,083
FRSERER +
2T AEMEDER 374 (113) 370 (124) 364 (114) 372 (108) 391 (107)
(@A - R&)
}ffgﬁ'?{%}?ﬁ;i 203 (21) 224 (27) 201 (14) 215 (15) 211 (14)
L wEEE .
(gﬁgﬁﬁggy“ 5/3 310 5/1 31 411
RERAEER
iizﬂgaﬁg%g;; POLR3B POLR3B nL HL unL
SHMNERTE LR
A AR 171 170 210 P =
EnFOfE R
(ﬁﬂ;a&%g%/ (POLR3B | MSLN) (POLR3B) (POLR3A, IGSF10) REERKEE

POLR3B, POLR3A ZEDREE (&% 1-4)

1 HCAHC
A 1-6

de novo
B
1-4

POLR3B
TUBB4A

POLR3B 1

1B 2 1
POLR3B

POLR3A
polymerase ||

POLR3B

Pol 111
RPC1

3

11
tRNA  5SrRNA

RNA

4)

RPC2

IO V—LEfITE > THLNT
ZERYR LSBT EH -
EEBTEGTERORR

TUBB4A EEDRE
4)

HCAHC

POLR3A
5 6

POLR3A

RNA

Pol
Pol
RNA

Hypomyelination with atrophy of basal ganglia

and cerebellum: H-ABC
Knaap

2002 van der

% 2013 B
TUBB4A de novo
® H-ABC
HCAHC
POLR3A POLR3B

HCAHC 2

TUBB4A 2
€.1228G>A (p.Glu410Lys)

de novo
p.Glu410Lys 2
H-ABC
3D
H-ABC

p.Glu410Lys

tubulin

dimer
guanine
nucleotides > <

(0

2 TUBB4A
7

H-ABC
R2, T178, D249, M388

HCAHC
E410

1 HCAHC



POLR3A, POLR3B

TUBB4A
2
PCR-
Pelizaeus-M erzbacher PLP1
DNA
89 30~40%
MRI
10)
3
SBEMDOREHOES
‘ AMED3IL & 3
y (BSEMIIAZ)
BEBEMROT—4"—2 B8  LOEE
MRIEHESZ S A T L
BRHNOEEEEFER FUMBMETALE
HEEHLNAER CHIEE R A5EH

£IHY—LET
(£BEFEBE]

=R —H TR
(BEsN & B EF 205 ]

MR BN R TF AR

S—HZIUARIRANENZ T
EEEOEETFRIT

BB EFERRY
TERTERD FHRELECFORE

214—Fw o

MRI

3,880

Bamshad MJ, Ng SB, Bigham AW, et a. Exome
sequencing as a tool for Mendelian disease gene
discovery. Nat Rev Genet 2011; 12(11): p.
745-55.

Sasaki M, Takanashi J, Tada H, et a. Diffuse
cerebral hypomyelination with cerebellar atrophy
and hypoplasia of the corpus callosum. Brain
Dev 2009; 31(8): p. 582-7.

Li H, Ruan Jand Durbin R. Mapping short DNA
sequencing reads and calling variants using
mapping quality scores. Genome Res 2008;
18(11): p. 1851-8.

Saitsu H, Osaka H, Sasaki M, et a., Mutations in
POLR3A and POLR3B Encoding RNA
Polymerase Il Subunits  Cause  an
Autosomal-Recessive Hypomyelinating
Leukoencephalopathy. Am J Hum Genet 2011,
89(5): p. 644-51.

van der Knaap MS, Naidu S, Pouwels PJ, et al.
New syndrome characterized by
hypomyelination with atrophy of the basal
ganglia and cerebellum. AJNR Am J Neuroradiol
2002; 23(9): p. 1466-74.

Simons C, Wolf NI, McNell N, et a. A de novo
mutation in the betatubulin gene TUBB4A
results in the leukoencephal opathy
hypomyelination with atrophy of the basal



10.

ganglia and cerebellum. Am J Hum Genet 2013;
92(5): p. 767-73.

Miyatake S, Osaka H, ShiinaM, et al. Expanding
the phenotypic spectrum of TUBB4A-associated
hypomyelinating |eukoencephal opathies.
Neurology 2014; 82(24): p. 2230-7.

Kodera H, Kato M, Nord AS, et a. Targeted
capture and sequencing for detection of
mutations causing early onset epileptic
encephalopathy. Epilepsia 2013; 54(7): p.
1262-9.

Miyatake S, Koshimizu E, Fujita A, et 4.
Detecting copy-number variations in
whole-exome sequencing data using the eXome
Hidden Markov Model: an ‘exome-first' approach.
JHum Genet 2015; 60(4): p. 175-82.

Schiffmann R and van der Knaap MS. Invited
article: an MRI-based approach to the diagnosis
of white matter disorders. Neurology 2009;
72(8): p. 750-9.

KimY, Asano Y, Koide R, KimuraH, Saitsu H,
Matsumoto N, Bandoh M. Callosal
disconnection syndrome in symptomatic
female carrier of Pelizacus-Merzbacher disease.
JNeurol Sci. 2015 Nov 15;358(1-2):461-2.

doi: 10.1016/j.jns.2015.08.008.

Takano K, Tsuyusaki Y, Sato M, Takagi M,
Anzai R, Okuda M, lai M, Yamashita S, Okabe
T, AidaN, Tsurusaki Y, Saitsu H, Matsumoto N,
Osaka H. A Japanese girl with an

early-infantile onset vanishing white matter
disease resembling Cree leukoencephal opathy.
Brain Dev. 2015 Jun;37(6):638-42. doi:
10.1016/j.braindev.2014.10.002.

Tsurusaki Y, Tanaka R, Shimada S, Shimojima
K, ShiinaM, Nakashima M, Saitsu H, Miyake
N, Ogata K, Yamamoto T, Matsumoto N.

Novel compound heterozygous LIAS mutations
cause glycine encephal opathy. J Hum Genet.
2015 Oct;60(10):631-5. doi:
10.1038/jhg.2015.72.

H. Saitsu, M. Nakashima, N. Takei, J.
Tohyama, M. Kato, H. Kitaura, M. Shiina, H.
Shirozu, H. Masuda, K. Watanabe, C. Ohba, Y.
Tsurusaki, N. Miyake, Y.Zheng, T. Sato, H.

3.

4.

Takebayashi, K. Ogata, S. Kameyama, A.
Kakita, N. Matsumoto. Somatic mutationsin
the MTOR gene cause focal cortical dysplasia
type I1b. 69" Annual Meeting of American
Epilepsy Society, Dec 5 2015, USA

.GNAO1

60
,2015 10 16

H.Saitsu, R. Fukai, B. Ben-Zeev, Y. Sakai, M.
Mimaki, N. Okamoto, Y. Suzuki, Y. Monden,
H. Saito, B. Tziperman, M. Torio, S. Akamine,
N.Takahashi, H. Osaka, T. Yamagata, K.
Nakamura, Y. Tsurusaki, M. Nakashima, N.
Miyake, M. Shiina, K. Ogata, N. Matsumoto.
Phenotypic spectrum of GNAO1 variants:
epileptic encephal opathy to involuntary
movements with severe developmental delay.
65" Annual Meeting of The American Society
of Human Genetics, Oct 9 2015, Baltimore,
USA

Saitsu H, Ohba C, ShiinaM, Tohyama J,
HaginoyaK, Lerman-Sagie T, Okamoto N,
Blumkin L, Dorit Lev D, Mukaida S, Nozaki F,
Uematsu M, OnumaA, Kodera H, Nakashima
M, Tsurusaki Y, Miyake N, Tanaka F, Kato M,
Ogata K, Matsumoto N. GRIN1 mutations
cause encephal opathy with epilepsy,
hyperkinetic and stereotyped movement
disorders. 52

2015 7 25
4
2016 2 29
173
( ) 2016 2 7
44



10.

2016

2016

2015

10

11

23

12

60 ,2015 10

16

22



