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"Greetings from the UK. F10
I'm so pleased that you are having this ATR-X
meeting - I know from meeting groups of patients in
Holland and Sicily how important it is for the families
to meet each other and share information and
support.

I'm sad that it was not possible to for me to attend
your meeting, nevertheless I was delighted to meet 2
ATR-X families in Yokohama as well as Japanese
scientists involved in ATR-X research.

ATR-X research is now very active throughout the
world and important advances have been made and
Japan is one of the leaders in both clinical and
scientific research.

Best wishes from Richard Gibbons” (2011.9.16)
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B ATR-XERBOBARNEGICHTAATRGEGEFEE

Patient # Family # Exon/intron Nucleotide change Amino acid change HbH
1 1 5'-UTR +
2 2 2 Ex2_5 +
3 3 INT2 (+) 23AG ? -
4 4 5 c. 370G>T: r[243_484del] p.R81fs -
5 5 c. 370607, r [243_484del] p.R81fs -
6 5 6 ¢.390_391 ins A p.E131fs +
7 6 8 p. P170L -
8 7 8 c. 536A>G; r[532_594del] p. V178_K198del +
9 8 8 c. 536A>G: r[532_59%4del] p. V178_K198del +
10 9 8 c. 536A>G. r([532_5%del] p. V178_K198de|
1 10 8 c. 568C>6 p. P190A +
12 11 8 c. 569C>T p. P190L +
13 12 8 c. 580G>A p. V1941 +
14 13 8 c.581T>C p. V194A -
15 14 10 c. 667T>C p. C223R -
16 15 10 c. 668G>T p. G223F +
17 16 10 c. 687G>C p. L229F +
18 17 10 c. 695GDA p. C232Y
19 18 10 c. 721T>C p. C243R
20 19 10 c. 734T>C p. L245P -
21 10 c. 7341>0 p. L245P +
22 20 10 c. 136C>T p. R246C -
23 21 10 c. 736007 p. R246C +
24 22 10 c. 736007 p. R246C +
25 10 c. 736C>T p. R2460 +
26 23 10 c. 736007 p. R246C +
27 10 c. 736007 p. R246C -
28 24 10 c. 736C>T p. R246C +
29 25 10 c. 736C>T p. R246C +
30 26 10 ¢. 73600T p. R246C +
31 27 10 c. 7136007 ' p. R246C
32 28 10 ¢c. 736007 p. R246C +
33 29 10 ¢. 736C>T p. R246C -
34 30 10 c. 736C>T p. R246C +
35 31 c. 736007 p. R246C +
36 32 c. 7136C>T p. R246C
37 38 10 c. 7946>A p. G265Y +
38 34 10 c. 797A>G p. Y266C
39 35 c. 832A>C p. The278Pro
40 36 10 c. 1727C>A p. $576X +
41 37 INT16 (=) 145AC ?

42 38 17 c. 4654G>T p. V1552F +
43 17 c. 4654607 p. V1552F +
44 39 18 c. 4744 _4746 del. p. T15682de]

45 19 c. 48650>T p. A1622V -
46 40 19 ¢. 4865C>T p. A1622V -
47 19 c. 48650>T p. A1622V -
48 19 c. 48706>A p. V1624M +
49 41 19 c. 4870G>A p. V1624M

50 19 c. 48706>A p. V1624M

51 42 19 c. 49347>C p. L1645S

52 43 int21 c.5273-5C>G; r(5273-5448del] p. Y1758X

53 m 23 C. 5498A>G p. Y1833C

54 23 C. 5498A>G p. Y1833C

55 45 23 c. 5540A>G p. Y1847C +
56 46 23 c. 5540A>G p. Y1847C

57 23 ¢. 5540A>G p. Y1847C

58 47 27 c. 6052G>A p. G2018R

59 48 29 ¢. 6253057 p. R2085C

60 49 30 c. 6392G>A p.R2131Q +
61 50 30 c. 63926>A p.R2131Q +
62 51 30 c. 6406G>A p. D2136N -
63 52 c. 6511A>G p. Met2171Val -
64 ¢. 6511A>G p. Met2171Val -
65 53 int31 nsertion of 2kb from chr.2; splicing abnormality -
66 54 c. 7156C>T p. R2386X +
67 55 int35 c. 7200+4A>6, fs -
68 56 3 UTR
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White Matter Lesion on Brain MRI can be Diagnostic for ATR-X syn-
drome: The Study of Brain MRI/CT findings in ATR-X syndrome Patients
in JAPAN. T. Wada', H. Barn?, K. Enomoto®, K. Kurosawa®, N. Aida®, ATR-
X Syndrome Network Japan. 1) Pediatric Neurology, Kanagawa Children’s
Med Center, Yokohama, Japan; 2) Pediatrics, Himeji Red Cross Hospital,
Himeji, Hyogo, Japan; 3) Pediatrics, Tokyo Medical and Dental University,
Tokyo, Japan; 4) Genetics, Kanagawa Children's Med Center, Yokohama,
Japan; 5) Radiology, Kanagawa Children’s Med Center, Yokchama, Japan.
X-linked a-thalassemia/ mental retardation (ATR-X) syndrome
(MIM#301040) is among X-linked mental retardation syndromes, which is
due to mutations of ATRX gene, and is characterized by boy/male patients,
central hypotonic facies, severe cognitive dysfunction, HbH disease (a-
thalassemia), genital abnormality, skeletal abnormality, and autistic and/or
peculiar behavior. More than 200 patients in the world, including more than
70 Japanese cases, have been diagnosed as ATR-X syndrome. ATR-X
syndrome seems a rare disease, however, we estimated that the prevalence
of ATR-X syndrome is 1/ 30,000-40,000 newborn boys, which is much higher
than that have been reported formerly. So more patients should remain to
be diagnosed. Since 2010, we have established ATR-X syndrome Japan
Network for patients and their families, and we have surveyed ATR-X syn-
drome patients in Japan. In this study, we investigate the brain MRI and/or
CT findings of 25 Japanese ATR-X patients who had ATRX gene mutations.
The MRI/CTs of all other than five patients showed nonspecific brain atrophy.
Interestingly, the T2 and FLAIR MRI of seven patients, which we could
analyze precisely, showed high intensity of the white matter around the
trigones with/without multiple small spherical foci that parallel CSF intensity,
and some patients were misdiagnosed as a leukodystrophy or white matter
disease. These findings did not seem to correlate with their clinical severity
of the patients. The sequential MRIs of another patient, who had infantile
spasm at 1 year old, showed progressive brain atrophy and ventricular
enlargement. We should consider ATR-X syndrome as differential diagnosis
in patients with intellectual disabilities, whose T2 or FLAIR MRI shows high
intensity regions in white matter, especially around the trigones. And we
propose these findings as associated (<50) features or supporting features
of the diagnostic criteria of ATR-X syndrome or ATRX gene mutation positive
patients with atypical ATR-X syndrome features. We are now establishing
the diagnostic criteria, which facilitate further clinical study of individuals
with proven ATR-X molecularly, and assist in the evaluation of those who
appear to have clinical features of ATR-X with no ATRX mutations. We
should evaluate brain MRI of more patients to validate these findings and
update the consensus for it in the near future.
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White Matter Lesion in brain MRI can
be Diagnostic for ATR-X syndrome;
The Study of Brain MRI/CT findings in
ATR-X syndrome Patients in JAPAN

’ ng{ 3*”;;

 Yokohamas, Jepam

X-linked o-thalassemia/mental retardation syndrome

{Alpha-thalassemia X-linked Intellectual Disability syndrome ; MIM#301040}

«  Male patients

*  Severe mental
retardation

»  HbH {a-thalassemia)

» Characteristic facies

» Genital abnormalities

« Skeletal abnormalities
+ Characteristic hehavior

+  Mutation of ATRX gene
on Xq13.3

HbH inclusions as golf ball-like
appearance with Britiant Cresyl Blue
staining of peripheral blood
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Background

+ Alpha-thalassemia X-linked Intellectual Disability (ATR-X)
syndrome (MIM#301040) is among X-linked intellectual disability
{(XLID}) syndromes, which is due to mutations of ATRX gene,
encoding chromatin remodeling protein.

- More than 200 patients in the world, including more than 70
Japanese cases, have been diagnosed as ATR-X syndrome.

«  ATR-X syndrome seems a rare disease, however, we estimated that
the prevalence of ATR-X syndrome is 1/ 30,000-40,000 newbom
boys, which is much higher than that have been reported formerly.
So more patients should remain to be diagnosed.

+ Since 2010, we have established ATR-X syndrome Network Japan
{ hittp//keme. jp/ATR-X/index.htmi ) for patients and their families,
and we have surveyed ATR-X syndrome patients in Japan.

Regional Distribution of :

73 ATR-X patients from 58 families YR

; in JAPAN ] :

- Population 130 million; 1 million newborns/ Yr,
' 7-9 New ATR-X Patients every vear

{ # Genetically diagnosed (67 paﬁents)%
# Clinically diagnosed (6 patients)

Tokyo

Yokohama {our Center}

Skewed distribution of ATR-X patients in JAPAN suggests that
many patients remains to bé diagnosed.
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, ATRX gene mutations of
67 Japanese ATR-X syndrome Patients

Missense mutation

Nonsense mutation

Splicing mutation

UThR

O

&

]

@  Frame shift
L ]

é insertion of pseudogene
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deletion

o~
§ ‘i’ X Undar study
0

xB 508 0058 ege
- B -
[ L1 [T T ¢ otherregions (18%)
2
ADE (50%) - |
(ATRX, DNMT3a/b, DNMT3L) Chromatin remodeling domain (32%)

{35 exons, 300kb of genomic DNA, 10.5kb of mH!\éA}

Aim of this study

» Final purpose of our clinical research is to establish the
diagnostic criteria, which facilitate further clinical study
of individuals with proven ATR-X molecularly, and assist
in the evaluation of those who appear to have clinical
features of ATR-X with no ATRX mutations, as well as to
establish the management of ATR-X syndrome.

+ Because few comprehensive study about brain MRI/CT
of ATR-X syndrome are available, we investigated brain
MRWI/CT findings of 33 Japanese ATR-X patients who had
ATRX gene mutations.

-~ The age on their CT/MRI evaluated is 4 months to 9 years old.

-~ MR imaging of the brain was performed at 1.5T or 3T at multiple
medical centers.

- Axial T1-, T2-weighted and FLAIR MRI! or CT were evaluated,

~ Patients who had neonatal asphyxia or hypoxic encephalopathy
were excluded in this study.
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