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Identification of novel chaperones for neurodegerative mucopolysaccharidoses

HIGAKI, Katsumi
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We have screened novel small molecular chaperone compounds for
mucopolysaccharidoses. In vitro screening identified several candidate compounds for both MPSII and
MPSITIB diseases. Cell culture testing with patients’ s derived fibroblasts or mutant enzyme cDNA
expression have revealed that some of these compounds enhanced the residual enzyme activities in
mutation specific manner. Further pharmacokinetic analyses and drug efficacy evaluations are needed
to develop the compounds as novel chaperone therapies for these diseases.



50

GM1-
12 I MPSII
-2 IDS
MPSII
IDS
1B
(1)
MPSII IDS MPSIIIB NAGLU
4-MU
(@)
1,118
IDS NAGLU
IDS
(€))
IDS NAGLU
1C50
(©))
cDNA
4
IDS IDS cDNA
2
@
MPST 1 IDS
MPSITIB
NAGLU IDS  NAGLU

1 I1DS



1. L EMORRENEREEEY

IDS
__ 1004 100
g g
§ 80 é 80
5 5
R 60 é; 60
::% 404 § 40
a 3
2 .l Q 20
P4
0 T T T T T T 0 T T T T T T T
9 8 7 6 5 4 9 8 7 6 5 4 3
-Log M Log M
2
MPSII N =
2. MPSIIEEMEICH T AEREELREUR
1DS
20—
18 Patient #1 Patient#2 *
~ 6.
#103 = 14
MPSII Patient#1 1.8 < ]
#105 westi - E >
Patient#2 2.4 5 7
2 @© 8|
%)
a

MPSI1IB 6

4

#301  MPSIIIB Patient#l > |
3.2 #310 MPSIIIB o

Patient#2 5.8 control 2 20 2 20 control 2 20 2 20 (uM)
3 #103  #105 #103  #105

3. MPSIIBEEMEICH T SBERFELRHR

10 Patient #1 Patient #2
7 _*

NAGLU activity (A.U.)
d
*

{iHnl rim

control 2 20 2 20 control 2 20 2 20 (uM)

#301  #310 #301 #310
(©)) 1DS
4. ENDSBEREEE O HE

IDS A) Mock IDS (B)  Mock IDS

(kDa)

MPSI1 Anti-IDS O R

IDS cDNA 75 | Anti-IDS
IDS e
4A
4B IDS
30

IDS



5

1.

IDS activity (fold to control)

IDS IDS

10 #105 30
5
5. e ROVEFHIEEYMDEEIDSIZHT 53R
25_
0 2uM
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10
MPSII
MPSIT11B

GAG



6 6 6 4

Rocio Risquez-Cuadro R, Reimi Matsumoto, Fernando Ortega-Caballero, Eiji Nanba, Katsumi Higaki, 62

Jose-Manuel Garcia-Fernandez, Carmen Ortiz-Mellet

Pharmacological Chaperones for the Treatment of o -Mannosidosis 2019

J Med Chem 5832-5843
DOl

10.1021/acs. jmedchem.9b0015310.1021/acs. jmedchem.9b00153

Manuel Gonzalez-Cuesta, David Goyard, Eiji Nanba, Katsumi Higaki, Jose M Garcia-Fernandez, 55

Olivier Renaudet, Carmen Ortiz Mellet

Multivalent Glycoligands With Lectin/Enzyme Dual Specificity: Self-Deliverable Glycosidase 2019

Regulators

Chem Commun

12845-12848

DOl
10.1039/c9cc06376e

Mena-Barragan T, Garcia-Moreno MI, Sevsek A, Okazaki T, Nanba E, Higaki K, Martin MI, Pieters 23

RJ, Garcia Fernandez JM, Ortiz Mellet C

Probing the inhibitor versus chaperone properties of sp2-iminosugars towards human b- 2018

glucocerebrosidase: a picomolar chaperone for Gaucher disease.

Molecules E927
DOl

10.3390/molecules23040927

Front A, Biela-Banas A, Burda P, Ballhausen D, Higaki K, Caciotti A, Morrone A, Charollais- 126

Thoenig J, Gallienne E, Demotz S, Martin OR,

(5aR)-5a-C-Pentyl-4-epi-isofagomine: A powerful inhibitor of lysosomal B -galactosidase and a 2017

remarkable chaperone for mutations associated with GMl-gangliosidosis and Morquio disease type

B.

Eur J Med Chem 160-179

DOl
10.1016/j .ejmech.2016.09.095




Andrew B. Munkacsi, Natalie Hammond, Remy T. Schneider, Dinindu S. Senanayake, Katsumi Higaki, 292

Kirill Lagutin, Stephen J. Bloor, Daniel S. Ory, Robert A. Maue, Fannie W. Chen, Antonio

Hernandez-Ono, Nicole Dahlson, Joyce J. Repa, Henry N. Ginsberg, Yiannis A. loannou, and

Sturley SL

Normalization of Hepatic Homeostasis in the Npclnmfl64 Mouse Model of Niemann-Pick Type C 2017

Disease Treated with the Histone Deacetylase Inhibitor Vorinostat.

J Biol Chem 4395-4410
DOl

10.1074/jbc.M116.770578

Garcia-Moreno MI, Mata M, Sanchez-Fernandez EM, Benito JM, Diaz-Quintana A, Fustero S, Nanba E, 60

Higaki K, Sanchez-Alcazar JA, Garcia Fernandez JM, and Mellet CO

Fluorinated Chaperone-B -Cyclodextrin Formulations for (3 -Glucocerebrosidase Activity 2017

Enhancement in Neuronopathic Gaucher Disease.

J Med Chem 1829-1842
DOl

10.1021/acs. jmedchem.6b01550

3 3 1

Katsumi Higaki

Chaperone therapy for Lysosomal Storage Diseases

2nd Asia-Pacific Lysosomal Conference

2019

90

2017




22

2017

1
Higaki K, Ninomiya H 2018
NOCA Science Publishers 811

Mucopolysaccharidoses Updates




