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Study about modifying factors for phenotypes of adrenoleukodystrophy based on
the pathophysiology
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We performed the analysis of exome data of 108 Adrenoleukodystrophy (ALD)
patients. We considered to identify the modifying factors of ALD by comparing the data by each
phenotype. We analyzed the exome data focusing on the genes that were related to ABCD1 because the
abnormality of ABCD1 related genes seemed to be related to ALD phenotypes. There were no variants
which were significantly related to each phenotype.

In addition, as the causative mutations of ALD, we identified not only missense, splicing-site,
nonsense, small insertion, small deletion, and small insertion-deletion mutations but also complex
mutations such as large duplication and large insertion-deletion mutation. 16 kinds of mutations
were novel mutations. The loss-of-function mutations were identified in not only cerebral form
patients but also non-cerebral form patients.



(ALD) ABCDI X
( )
. ABCD1
(Matsukawa T et al. Neurogenetics 2011).
( )
Adrenomyeloneuropathy (AMN)
ALD
ABCD1 ¢
adrenoleukodystr 1 2 3
ophy protein . G
(ALDP) 4 ﬁ ?
i A i 1 2
?lz 3 4 5 1 2 3 4 .
. g O O MMM v
1 2 3 4 1 2 3 4 5 6
ABCD1 2 5 AAMN, 3 1 ( 7
ABCD2 -3:AMN -5: -6: -2 ( 7
ABCD3 ABCD4
L=
. ALDP
hal f-ATP-binding ( ,AMN )
cassette (ABC) 1. ALD
transporter
homodimer ABCD (ABCD2 ALDR)
(ABCD3 PMP70)  heterodimer
ABCD1 15
AMN ( 2). ALD
ABCD1
ABCD1 ABCD2 ABCD3 ABCD4 40
ALD ABCD4 5 single nucleotide
polymorphism (SNP) AMN
(p=0.047) (Matsukawa T et al. Neurogenetics 2011). ALD
( 118 AMN7L ) ALD
ALD
86 ALD ABCD1
exome ALD
ALD
ALD 86 exome . Exome
SureSelect Human All Exon V6+UTRs (Agilent) exon
Hiseq2500 (111umine) Burrows-Wheeler Aligner (BWA)
samtools  variants . 800
control  exome ABCD1
variants Fisher
rare variants
ALD DNA ALD
(1) ALD 108 L 58 ( ALD 17 ALD 7 ALD
12 AMN 20 2 )
8 AMN 36 Addison 4 2 )] exome
Burrows-Wheeler Aligner (BWA) samtools

——



variants . Control

800 control exome ALD
. ALD ABCD1
variant . Exome rare variants
. Quality score coverage Exome
Quality
score  coverage
@ ALD ABCD1
DNA
(3) ABCD1
( ) 16
ABCD1
mRNA RT-PCR cDNA ABCD1 cDNA exon-exon
PCR
PCR
ALD 15%
ABCD1 . (
)
ALD
1

86 2017 654-659

3
Takashi Matsukawa JunMitsui Hiroyuki Ishiura Tomotaka Yamamoto Akihito Hao
Miho Kawabe Matsukawa Masaki Tanaka Hyangri Chang Toji Miyagawa Masashi Hamada
Yuji Takahashi Toshihiro Hayashi Atsushi Iwata Jun Shimizu JunGoto Tatsushi
Toda  Shoji Tsuji. HSCT for adult-onset ALD: Background factors leading to early
diagnosis of the brain involvement. 59 2018

Takashi Matsukawa JunMitsui  Hiroyuki Ishiura Yuji Takahashi Masaki Tanaka
Shin Hayashi  Jun Goto  Johji Inazawa Shoji Tsuji  Mutational analysis of ABCD1
in 86 adrenoleukodystrophy patients including identification of complex mutations.
The XXI111 World Congress of Neurology 2017

Takashi Matsukawa JunMitsui  Hiroyuki Ishiura Yuji Takahashi Masaki Tanaka
ShinHayashi JunGoto Johji Inazawa Tatsushi Toda Shoji Tsuji. Identification
of complex mutations and mutational analysis of ABCD1 in 88 adrenoleukodystrophy
patients. 62 2017




€y
@



