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1. Structural Determination of

Lysosphingomyelin-509 and Discovery
of Novel Class Lipids from Patients with
Niemann-Pick Disease Type C.Maekawa
M, Jinnoh I, Matsumoto Y, Narita A,
Mashima R, Takahashi H, lwahori A,
Saigusa D, Fujii K, Abe A, Higaki K,
Yamauchi S, Ozeki Y, Shimoda K,
Tomioka Y, Okuyama T, Eto Y, Ohno K,
T Clayton P, Yamaguchi H, Mano N. Int
J Mol Sci. 2019 Oct 10;20(20).

Clinical findings of gadolinium-enhanced
cardiac magnetic resonance in Fabry
patients. Nojiri A, Anan I, Morimoto S,
Kawai M, Sakuma T, Kobayashi M,
Kobayashi H, Ida H, Ohashi T, Eto Y.
Shibata T, Yoshimura M, Hongo K. J
Cardiol. 2019 Oct 15. pii: S0914-
5087(19)30292-8.

Development of a simultaneous
analytical method for five conjugated
cholesterol metabolites in urine and
investigation of their performance as
diagnostic markers for Niemann-Pick
disease type C. Maekawa M, Jinnoh I,
Narita A, lida T, Saigusa D, Iwahori A,



Nittono H, Okuyama T, Eto Y, Ohno K,
Clayton PT, Yamaguchi H, Mano N.J
Lipid Res. 2019 Oct 4.

Future  clinical and  biochemical
predictions of Fabry disease in females
by methylation studies of the GLA gene.
Hossain MA, Wu C, Yanagisawa H,
Miyajima T, Akiyama K, Eto Y. Mol
Genet Metab Rep. 2019 Jul 24; 20:

100497.

Recommendations for the management
of MPS IVA: systematic evidence- and
consensus-based guidance. Akyol MU,
Alden TD, Amartino H, Ashworth J,
Belani K, Berger KI, Borgo A, Braunlin E,
Eto Y, Gold JI, Jester A, Jones SA, Karsli
C, Mackenzie W, Marinho DR, McFadyen
A, McGill J, Mitchell JJ, Muenzer J,
Okuyama T, Orchard PJ, Stevens B,
Thomas S, Walker R, Wynn R, Giugliani

R, Harmatz P, Hendriksz C, Scarpa M;
MPS Consensus Programme Steering
Committee; MPS Consensus Programme
Co-Chairs.Orphanet J Rare Dis. 2019 Jun
13;14(1):137. doi: 10.1186/s13023-
019-1074-9.

Recommendations for the management
of MPS VI: systematic evidence- and
consensus-based guidance.Akyol MU,
Alden TD, Amartino H, Ashworth J,
Belani K, Berger KI, Borgo A, Braunlin E,
Eto Y, Gold JI, Jester A, Jones SA, Karsli
C, Mackenzie W, Marinho DR, McFadyen
A, McGill J, Mitchell JJ, Muenzer J,
Okuyama T, Orchard PJ, Stevens B,
Thomas S, Walker R, Wynn R, Giugliani

R, Harmatz P, Hendriksz C, Scarpa M;

10.

MPS Consensus Programme Steering
Committee; MPS Consensus Programme
Co-Chairs.Orphanet J Rare Dis. 2019
May 29;14(1):118. doi:
10.1186/s13023-019-1080-y.

Diagnostic performance evaluation of
sulfate-cnjugated cholesterol
metabolites as urinary biomarkers of
Niemann-Pick disease type C.Maekawa
M, Narita A, Jinnoh I, lida T, Marquardt
T, Mengel E, Eto Y, Clayton PT,
Yamaguchi H, Mano N. Clin Chim Acta.

2019 Mar 12;494:58-63.

Dysregulated DNA methylation of GLA
gene was associated with dysfunction of
autophagy.Yanagisawa H, Hossain MA,
Miyajima T, Nagao K, Miyashita T, Eto Y.
Mol Genet Metab. 2019 Mar 7. pii:
S1096-7192(19)30014-9.

A case of Niemann-Pick disease type C

with neonatal liver failure initially
diagnosed as neonatal
hemochromatosis.Kumagai T,

Terashima H, Uchida H, Fukuda A,
Kasahara M, Kosuga M, Okuyama T,
Tsunoda T, Inui A, Fujisawa T, Narita A,
Eto Y, Kubota M. Brain Dev. 2019 Feb
5.

Iduronate-2-Sulfatase with Anti-human
Antibody for
Neuropathic Mucopolysaccharidosis I1: A
Phase 1/2 Trial.
Sakai N, Minami K, Yamamoto T, Sonoda
H, Yamaoka M, Tachibana K, Hirato T,
Sato Y. Mol Ther. 2019 Feb
6;27(2):456-464.

Transferrin  Receptor

Okuyama T,_Eto Y,



11.

12.

13.

14.

Phenotypic variability of Niemann-Pick
disease type C including a case with
clinically pure schizophrenia: a case
report.Kawazoe T, Yamamoto T, Narita
A, Ohno K, Adachi K, Nanba E, Noguchi
A, Takahashi T, Maekawa M, Eto Y,
Ogawa M, Murata

A Case of Adult-onset Pompe Disease
with Cerebral Stroke and Left Ventricular
Hypertrophy. Hossain MA, Miyajima T,
Akiyama K, Eto Y.J Stroke Cerebrovasc
Dis. 2018 Nov;27(11):3046-3052.

The beneficial effects of long-term
enzyme replacement therapy on cardiac
involvement in Japanese Fabry patients.
Hongo K, Ito K, Date T, Anan I, Inoue Y,
Morimoto S, Ogawa K, Kawai M,
H, Kobayashi M, Ida H,
Ohashi T, Taniguchi I, Yoshimura M, Eto
Y. Mol Genet Metab. 2018

Jun;124(2):143-151.

Kobayashi

P-Tau and Subunit ¢ Mitochondrial ATP
Synthase Accumulation in the Central
Nervous System of a Woman with
Hurler-Scheie Syndrome Treated with
Enzyme Replacement Therapy for 12
Years. Kobayashi H, Ariga M, Sato Y,
Fujiwara M, Fukasawa N, Fukuda T,
Takahashi H, lkegami M, Kosuga M,
Okuyama T, Eto Y, Ida H. JIMD Rep.
2018; 41: 101-107.

15. Characteristics of PPT1 and TPP1
enzymes in
lipofuscinosis (NCL) 1 and 2 by dried
blood spots (DBS) and leukocytes and

neuronal ceroid

their application to newborn screening.

1)

2)

3

4)

5)

Itagaki R, Endo M, Yanagisawa H,
Hossain MA, Akiyama K, Yaginuma K,
Miyajima T, Wu C, lwamoto T, Igarashi
J, Kobayashi Y, Tohyama J, lwama K,
Matsumoto N, Shintaku H, Eto Y. Mol

Genet Metab. 2018 May;124(1):64-70

Development of neuropathological model using
Niemann-Pick type C patient-derived iPSCs,;
SaitoR., MiygjimaT., Wu Chen, M. Arif Hossain,
Itagaki R., Akiyama K., lwamoto T., Eto Y., The
140" Annual Meeting of the Pharmaceutical
Society of Japan., Kyoto, Mar. 25-28, 2020.

Development of neuropathological model using
Niemann-Pick type C patients derived iPSCs,;
SaitoR., MiyagjimaT., Wu Chen, M. Arif Hossain,
Itagaki R., Akiyama K., lwamoto T., Eto Y.,
WORLDSymposium  16™
Meeting., Orlando, Feb. 10-13, 2020.

Annual Research

An update on biomarkers of 7-ketocholesterol,
lyso-sphingomyelin, bile acid-408 and glucosyl-
sphingosine for Niemann-Pick disease type C.;
Wu Chen, lwamoto T. M. Arif Hossain, Akiyama
K. lgarashi J., Miygjima T., Saito R., Eto Y.,
WORLDSymposium  16™
Meeting., Orlando, Feb. 10-13, 2020.

Annual Research

DNA methylation study of GLA gene and its
association with autophagy and clinical severity
of heterozygous Fabry disease females.; M. Arif
Hossain, Wu Chen, Yanagisawa H., MiyajimaT.,
Saito  R., Akiyama K, Eto Y,
WORLDSymposium 16" Annual Research
Meeting., Orlando, Feb. 10-13, 2020.

DNA methylation study of GLA gene and its
association with autophagy and clinical severity
of heterozygous Fabry females.; M. Arif Hossain,
Wu Chen, YanagisawaH., MiyagjimaT., Saito R.,



6)

7)

8)

9)

AkiyamaK., Eto Y., The 64% Annual Meeting of
the Japan Society of Human Genetics., Nagasaki,
Nov. 6-9, 2019.

Development of neuropathological analysis
model using iPSC-derived neural cells from
Niemann-Pick type C patients; Saito R,
MiyajimaT., Wu Chen, M. Arif Hossain, Itagaki
R., Akiyama K., lwamoto T., Eto Y., The 61%
Annual Meeting of the Japanese Society for
Inherited Metabolic Diseases., Akita, Oct. 24-26,
2019.

Combination  of  lysosphingomyelin,  7-
ketocholesterol and bile acid W-408 for
diagnosis of Niemann Pick disease type C by
MS/MS.; Wu Chen, lwamoto T. Akiyama K.
Miyagjima T., Igarashi J., M. Arif Hossain, Saito
R., Eto Y., The 61% Annual Meeting of the
Japanese Society for Inherited Metabolic
Diseases., Akita, Oct. 24-26, 2019.

Future clinical and biochemical predictions of
Fabry disease in females by methylation studies
of the GLA gene.; M. Arif Hossain, Wu Chen,
Yanagisawa H., MiyajimaT., Akiyama K., Saito
R., Eto Y., The 61% Annua Meeting of the
Japanese Society for Inherited Metabolic
Diseases., Akita, Oct. 24-26, 2019.

12 ;PPT1
TPP1
; Itagaki R., Endo M.,
M. Arif Hossain, Akiyama K., Miygjima T., Wu
Chen, lwamoto T., Saito R., Igarashi J., Eto Y.,
The 61% Annual Meeting of the Japanese Society
for Inherited Metabolic Diseases., Akita, Oct.
24-26, 2019.



QOL




A 1 EER-
— Hiemsen-Phk rpe b sl B HE i| s
B 1 s
Facranal 1 L]
Eariy L] L3 B
i Fick typa O 16 | Luim @ 1 L5
—_— Juveplls | niail 1 L]
Lk D
[mdatie 4 M.
Lin 1 1 AT
Krabba dmman 12 | duverila B 30 D8
At 3 313
ok 2 1
Uehara 2o S#% |HERAE | 95 CI [rtamiie | #iN
= = GAIT panysan dorix 13 | Liw szt [ L5 4%
L 5t#8  6E LEH# | TR GIR o : e
078 dide7me 1722 275 0.037| 1658 | 1139 2178 1 L oL
356 M 95 15 0.244 72 50 94 M ek 6 | Lans st D
356 N 331 60 0.169 275| 177 372 Ty T
17ESheCdie7me 229 34 0.080 211| 149 272
5Ampe die70e 134 28 0.080 124| 73 174 Galactneatidaric 5 | Iocamtie 1] s
32 90 48 0.077] 83 0 171 bk A
4iem7nn 5i%k - 60 10 0.059 57 39 75 - T [r— | =
Hroromal ceredd Ipefoscisonr -]
A2. 291 47 0.099 262| 179 345 1R 1] s
(BT ]
Cpetinecis 2 | Benal 3
ladtiph sulfniace iy 1 | [ndasrile 1
Facher thesmen 1|l 1
Suabdres 1|1 1
A 9 ]
[ e -
e L = e i
Toal | 757
Checase B Ty B ]
ik 05| Es
Latw oroe = E5% Cumacs a Typa b kel
Hi farzals 155 5% Pafxine carabral = T
i & 159 Aol et pepebbal 1% 16.4%
H 7 o) Adiega Lryehnsaepatky Bl 110
‘ . 0 TH®E & 16 1% . o | el cepshen] 1 1t
1= 14 45 Addnaz [] [
XA 5 1E1%: Farzals 1 14%
4 8 =8 Y Fowoesst mals & 50
T S 131 | Severs =| =M i B 1%
Hia &0 i Paaanal odrerel s ot rophy & R
& E s 5 Infanzile Bolons diuan L] S
Mucrpalymccheridornil 15| B ] Ay PEXID dafics AEED
ML L] 0T ZaEwuger syedrooss 1 14.9%
A o] Ced exsdasn 1
Mucrpalyesccheidanli 1| B i Toral | 23
i, i 7.
Auczpalymsccharidosn VT a| XA G| iR
AL 3 L L
I 26| T
[ 1| EIN
[ TR & - o .
Hia & ]
Tefneriksgeer ] 188
Pamps doman 45 | Latwromumt an TE L%
XA 2 =
lamm 1= =
Merairama Leubsipermophy 24 | Adiln 3 LR
Hig, 7 oy
] ] A
Mucckpidaric [ ard 0 n|m w| 4T
XA 2 Y




Deug

Nl mutritsen

Oastrogavage _ Tracheostomy

NPEV PPV ialldsyl 1

Awearness

1.

1
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Koh S, Haruna M, Asonuma S, Maeda N,
Hamano T, Sakai N, Hara C, Maruyama K,
Nishida K., Quantitative evaluation of visual
function in patients with cornea verticillata
associated with Fabry disease., Acta Ophthalmol.
2019 May 24.

Murata Y, Kurosaka H, Ohata Y, Aikawa T,
Takahata S, Fujii K, Miyashita T, Morita C,
Inubushi T, Kubota T, Sakai N, Ozono K, Kogo
M, Yamashiro T., A novel PTCH1 mutation in
basal cell nevus syndrome with rare craniofacial
features., Hum Genome Var. 2019 Apr 2;6:16.
doi: 10.1038/541439-019-0047-9

Silventoinen K, Jelenkovic A, Yokoyama Y, Sund
R, Sugawara M, Tanaka M, Matsumoto S, Bogl
LH, Freitas DL, Maia JA, Hjelmborg JVB,
Aaltonen S, Piirtola M, Latvala A, Calais-Ferreira
L, Oliveira VC, Ferreira PH, Ji F, Ning F, Pang
Z, Ordonana JR, Sdnchez-Romera JF, Colodro-
Conde L, Burt SA, Klump KL, Martin NG,
Medland SE, Montgomery GW, Kandler C,
McAdams TA, Eley TC, Gregory AM, Saudino
KJ, Dubois L, Boivin M, Brendgen M, Dionne G,
Vitaro F, Tarnoki AD, Tarnoki DL, Haworth
CMA, Plomin R, Oncel SY, Aliev F, Medda E,
Nistico L, Toccaceli V, Craig JM, Saffery R,
Siribaddana SH, Hotopf M, Sumathipala A,
Rijsdijk F, Jeong HU, Spector T, Mangino M,
Lachance G, Gatz M, Butler DA, Gao W, Yu C,
Li L, Bayasgalan G, Narandalai D, Harden KP,



4)

5)

Tucker-Drob EM, Christensen K, Skytthe A,
Kyvik KO, Derom CA, Vlietinck RF, Loos RJF,
Cozen W, Hwang AE, Mack TM, He M, Ding X,
Silberg JL, Maes HH, Cutler TL, Hopper JL,
Magnusson PKE, Pedersen NL, Dahl Aslan AK,
Baker LA, Tuvblad C, Bjerregaard-Andersen M,
Beck-Nielsen H, Sodemann M, Ullemar V,
Almqvist C, Tan Q, Zhang D, Swan GE,
Krasnow R, Jang KL, Knafo-Noam A, Mankuta
D, Abramson L, Lichtenstein P, Krueger RF,
McGue M, Pahlen S, Tynelius P, Rasmussen F,
Duncan GE, Buchwald D, Corley RP, Huibregtse
BM, Nelson TL, Whitfield KE, Franz CE,
Kremen WS, Lyons MJ, Ooki S, Brandt I, Nilsen
TS, Harris JR, Sung J, Park HA, Lee J, Lee SJ,
Willemsen G, Bartels M, van Beijsterveldt CEM,
Llewellyn CH, Fisher A, Rebato E, Busjahn A,
Tomizawa R, Inui F, Watanabe M, Honda C,
Sakai N, Hur YM, Serensen TIA, Boomsma DI,
Kaprio J., The CODATwins Project: The
Current Status and Recent Findings of
COllaborative Project of Development of
Anthropometrical Measures in Twins., Twin Res
Hum Genet. 2019 Jul 31:1-9. doi:
10.1017/thg.2019.35.

Yagita Y, Sakai N, Miwa K, Ohara N, Tanaka M,
Sakaguchi M, Kitagawa K, Mochizuki H.,
Magnetic Resonance Imaging Findings Related
to Stroke Risk in Japanese Patients With Fabry
Disease., Stroke. 2019 Jul
24:STROKEAHA119025528. doi:
10.1161/STROKEAHA.119.025528

Shiraishi H, Yamada K, Oki E, Ishige M, Fukao
T, Hamada Y, Sakai N, Ochi F, Watanabe A,
Kawakami S, Kuzume K, Watanabe K,
Sameshima K, Nakamagoe K, Tamaoka A,
Asahina N, Yokoshiki S, Miyakoshi T, Oba K,
Isoe T, Hayashi H, Yamaguchi S, Sato N., Open-

6)

)

8)

label clinical trial of bezafibrate treatment in
patients with fatty acid oxidationdisorders in
Japan; 2nd report QOL survey., Mol Genet
Metab Rep. 2019 Jul 25;20:100496. doi:
10.1016/j.ymgmr.2019.100496. eCollection 2019
Sep. PMID:3137234

Sakurai M, Azuma J, Hamada Y, Yamamoto T,
Sakai N., Early juvenile Tay-Sachs disease with
atypical symptoms., Pediatr Int. 2019
Jun;61(6):611-613. doi:10.1111/ped.13848
Ichiei Narita, Toya Ohashi, Norio Sakai, Takashi
Hamazaki, Nina Skuban, Jeffrey P. Castelli,
Hjalmar Lagast & Jay A. Barth, Efficacy and
safety of migalastat in a Japanese population: a
subgroup analysis of the ATTRACT study,
Clinical and Experimental Nephrology 24, 157-
166 (2020)

Honda C, Watanabe M, Tomizawa R; Osaka
Twin Research Group, Sakai N., Update on
Osaka University Twin Registry: An Overview of
Multidisciplinary Research Resources and
Biobank at Osaka University Center for Twin
Research., Twin Res Hum Genet. 2019 Dec
27:1-5. doi: 10.1017/thg.2019.70. [Epub ahead

of print]

Norio Sakai  Basic Pathology for Lysosomal
Diseases, The 5th International Forum of
Lysosomal Storage Diseases, 11-13, Jul 2019,
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1.
Ota S, Noguchi A, Kondo D, Nakajima Y, Ito T,

Arai H, Takahashi T. An  early-onset

neuronopathic form of acid sphingomyelinase
deficiency: A SMPD1 p.C133Y mutation in the

saposin domain of acid sphingomyelinase. Tohoku
J Exp Med. 2020 250: 5-11.
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. Risquez-Cuadro R, Matsumoto R, Caballero

FO, Nanba E, Higaki K, Garcia-Fernandez JM,
Mellet CO, Multipoint enzyme inhibition in a
medicina chemistry cintext: pharmacological
chaperonesfor thetreatment of a-Mannosidosis.
J Med Chem 62, 5832-5843, 2019

Ikuno M, Yamakado H, Akiyama H, Pargjuli
LK, Taguchi K, HaraJ, UemuraN, Hatanaka Y,
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pathology with atered lipid metabolism in a
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Mol Genet 28, 1894-1904, 2019
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Orii KE, Lim A, Tomatsu S, Stapleton M, Suzuki Y,

Simonaro CM, Schuchman EH, Fukao T, Matsumoto
PPS T. Safety Study of Sodium Pentosan Polysulfate for

Adult Patients with Mucopolysaccharidosis Type II.
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Orii KE et al. Diagnostics 2019;9:226

Table 1. Clinical Outcomes in Mucopolysaccharidoses II (MPS II) Patients before and after Pentosan

Polysulfate (PPS) Treatment.

Patient 1 Patient 2 Patient 3
Before After Before After Before After
6-Minute Walk Test 495 m 480 m 425 m 410 m N/A N/A
3-Minute Stair Climb Test 173 steps 153 steps 188 steps 187 steps N/A N/A
Shoulder Range of Motion
Flexion R134,L130 R140,L140 R126,L124 R132,L138 R170,L170 R 170, L170
Extension R 50, L 45 R 50, L 45 R50, L 45 R48,L 43 R 30,L 30 R30,L 30
Abduction R90,L130 R120,L130 R80,L80 R128,L148 N/A N/A
Adduction R28,L38 R 60, L 55 R20,L20 R52,L37 N/A N/A
Outer rotation R 70, L90 R 65, L 80 R5,L5 R5L6 N/A N/A
Inner rotation R 90, L51 R 90, L 90 R10,L 10 R85, L 80 N/A N/A
PPS MIF Orii KE et al. Diagnostics 2019;9:226
2000

(c)

pg/mL
@
8

Week 0

1000
600
400
200

0

Week 4 Week 8 Week 12 Wecek 16

Figure 1. Blood serum migration inhibitory factor (MIF) levels throughout PPS treatment. Three adult
males with attenuated MPS II were administered weekly PPS injections for 12 weeks at a dosage of
0.5 mg/kg for the first injection and 1.0 mg/kg for all subsequent injections. Patients 1, 2, and 3, are
represented by (a), (b), and (c), respectively. Blood serum samples were measured for MIF levels using
a human antibody enzyme-linked immunosorbent assay (ELISA) (R and D Systems) at the start of

the clinical trial, before weekly PPS injections, and were then taken every 4 weeks for 16 weeks in
Patients 2 and 3 before the injection. For Patient 1, measurements were taken at weeks 4, 10, 14, and 17,
as a seizure occurred between injections 7 and 8 and treatment was halted for two weeks. Bars represent
standard error of the mean (n = 3). The red, double-headed arrows indicate the start and end of the

PPS injection period.

20
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1.

1 Katsuta H, Tsuboi K, Yamamoto H,
Goto H. Correlations Between Serum
Cholesterol and Vascular Lesions in Fabry
Disease Patients. Circ J. 2018 Oct 3. doi:
10.1253/circj.CJ-18-0378.

2 Tsuboi K, Yamamoto H. Efficacy and
safety of enzyme-replacement-therapy with
agalsidase alfa in 36 treatment-naive Fabry
disease patients. BMC Pharmacol Toxicol.
2017 Jun 7;18(1):43. doi: 10.1186/s40360-017-
0152-7.
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