Y —ABICHEA L, Pex19p MSHMEIZ D Y
A7V T T LR THRELRONS LR, &
%, BEOSNNVF VY — ABREFIEOEREE
JE L. Pex3p & Pex19p & OMEERZMREED L
SIHREMT HIEMERET DLERD D,
E.#& &

A H DY — AEOFKIC Pex3p & Pex19p
EOMEENEETHHZ ENRBINTE, %
DFEAIZIL Pex3p @ Trp-104 REE L., DA
v R—/VEE7S Pex19p @ N RS OBR/KIMET 2/ g
Leu-21. Leu-22. Phe29 oW LA EH
L TWARIREMEN RE Xz, 5%, Pex19p M8
5 PMP O~V AF LY — AE~OFEA#EL
5 & & bic, ~ A F Y — ABERRIER
DA T = XD EESN T~ X2 Y — MFRIER
HBERDOTDDT v A ROMLPUBETH D,

F. BRIRER

1. WXFER

1) Sato Y, Shibata H, Nakano H, et al. :
Characterization of the interaction between
recombinant human peroxin Pex3p and
Pex19p : Identification of TRP-104 in Pex3p
as a critical residue for the interaction, J
Biol Chem, 283 : 6136-6144, 2008

2) Morita M, Kanai M, Mizuno S, et al. :
Baicalein 5, 6, 7-trimethyl ether activates
peroxisomal but not mitochondrial fatty acid
B -oxidation, J Inherit Metab Dis, 31 :
442-449, 2008

3) Kashiwayama Y, Seki M. Yasui A, et al. :
70-kDa peroxisomal membrane protein
related protein (P70R/ABCD4) localizes to
endoplasmic reticulum not peroxisomes, and

hydrophobic

determines the subcellular localization of

ABC subufamily D proteins, Exp Cell Res,

315 : 190-205, 2009

NHz-terminal property

4) STHHES, S EME BRI AGH LKA,
A{b%:, 80 : 434-439, 2008 (FARHL)

5) Cho AR, Yang KJ, Bae YS, et al. :
Tissue-specific expression and subcellular
localization of ALADIN, the absence of
which causes human triple A syndrome, Exp
Mol Med, 41 : 381-386, 2009

6) Iwashita S, Tsuchida M, Tsukuda M, et al. :
Multiple organelle-targeting signals in the
N-terminal  portion of  peroxisomal

membrane protein PMP70, J Biochem, in

press

2. ¥RHER

1) FMILARES, B A0, ZIHEES, i ABCD
B Y EOMBANRERL N RET X /B
EFIAHE L T\ 5D, BAREZES IR
% 26 FIKZ:, &R, 2008.5

2) MLFeH, B ALYV, LS, fh: PTOR
(ABCD4) D HFINHTE & RIELHEAE O g AT
MNHHALNCRD ABCY 777 I U—DEEX
YR EOMBENBERIEEE. F 3 RN
v AR—Z IR ERES, FAS, 2008.6

3) ERERE, LmEZ, PEER, M A ¥
Y= MRS X7 EEEICE 5 Pex3p &
Pex19p O AR, ¥ s HEREHNYS
4, HIE, 2008.6

4) MILZEE, B A E 0, FIHBES, i ABC
By G DREOMIBNBER N RKET I/
FRECHIICIRIET 5. & 30 [ AR L R DiE
HAEH Y VU RT D A, FLIR, 2008.8

5) ¥ R, MILARE, SFHEMSE, . A ¥
vV — LBEFERRIEF Pex16p OHIIAPNEIRE &
RN F Y = ATBRRICEIT AEE. BAK
FadrkEs S 118 Efil%, 4R, 2008.11

6) kI M, MEF&, SFRMES, i A X
Y — AR OB IR S h B iR
Feiie & AIRE D4y FHEE. % 31 B A AN T
AWFss - 8§ 81 Bl ARELFERAFKRE, #f



7, 2008.12

FRILARES, B, KEER], i ERIGHE
BB EREH W T+ N T 74 =T 14—
S5~ U K B F R Y — A ERTER R B
RO OEEREHIMALORE. 5 31 BIHA
ST AEWTFR - 81 BIHAELFERERIKRES,
77, 2008.12

FAILASHS, RoBERE, AR, i SehUG M
eI ERE R W7+ N T 74 =7 4 —
F XA K DN A F Y — KRB EE
FR O O ERBEEOMIT. HARRES
5 129 2, RUET, 2009.3

Kashiwayama Y, Narita K, Suzumura M, et

7)

8)

9)
al. : Identification of a substrate—binding site
in a peroxisomal B -oxidation enzyme by
labeling  with

The 5th Takeda

Foundation Symposium on PharmaSciences :

photoaffinity palmitoyl

derivative. Science
Bioactive Lipid Molecules and Transporters,
Tokyo, 2009.5

Yokoyama K, NagaiT, Nishizawa C, et al. :
of fibroblasts

10)
Lipid metabolome with
peroxisomal diseases. The 4th International
Conference on Phospholipase Az and Lipid
Mediators (PLM 2009), Tokyo, 2009.5

11) Kashiwayama Y, Morita M, and Imanaka

T of the

hydrophobic motifs on the peroxisome

Importance NHsz-terminal
selective targeting of PMP70. International
Meeting on Peroxisome Research, Seattle,
2009.11

12) Kashiwayama Y, Tomohiro T, Hatanaka Y, et
al. : Identification of a substrate—binding site
in a peroxisomal J -oxidation enzyme by

with  palmitoyl

photoaffinity  labeling

derivative. International Meeting
Peroxisome Research, Seattle, 2009.11
Shibata H, Sato Y, Nakatsu T, et al. :

the Pex3p-Pex19p

on

13)

Structural-basis for

81

interaction in the translocation of class I

peroxisomal membrane proteins.

International Peroxisome

Research, Seattle, 2009.11

LA, Bk, SPRAES, f: g

F VY — LY R ERIEAD S TR

PMP70 25 NV& 7B L UTOMEN. H

ARAERFESICERIHRE 27 BR=, @HF,

2009.5.23

15) BEILANEA, kIt MR, EETRE, b Ak

Y — MR OB R S D R

NERAERE A HEE D/ THEE. 5 51 BB AIRHE

£vFE, 4HE, 2009.7

FEIRTRE, kI M, whEfnE, i A

¥V — LR OBRMESFERINR I B T S IR R AR

FAER & B HEE O 5 TREEMRIT. 5 82 B R AL

k&K%, M, 2009.10

17) #LFsst, REEESE, KEERI, M JesOGHE
JEEed AL W7+ T 7 4 =T 14—
TR X B~ UVAF v Y — MMERIEE B BRL
REEE OB RBIBA ORIE. 5 82 [ B A4
{bFEHR=, #F, 2009.10

18) {EflRErE, emyEYy, T F, M b MK
NAF XY - AEE N BEgER T
Pex3p & Pex19p OREEEAR. 2 82 [BIH AL
b= RE, #F, 2009.10

19) E+EETF, MILASE, SE B, M
XV — AEFREF Pexl6p O~V AF
V— ARTEL A B = X A O, BAREKRES
JekEsE A 121 [FElfl<, &, 2009.12

Meeting on

14)

16)

G. 5B EEMED BT - BIKIR
1. $EFERG
2. RAHESRRE
3. it
®mL



JRA T B AT SEE i Bh & CEETA MR R BB ST ARI SR 36)
MENFEREE

YROVREBIIRAEAVEZ4 Y —LROMRFEEMRRICET SR

SYHERFSEE - fnE P ORIERT: WSROI 8

MRES

AT 4V AREDOZRIZEBDD AT 4 ANFEEMALT R B (PR V) R~
7 A DHRIREBIZET 21TV, BT ORI OWTHLMC LT,

Bl BRI REYTV AL LTHIRV Y CRE~ Y ADERICKRE L, PR
C RIEE~vR I I Nai eI Rp-FrayZ—¥ (GCase) HHOBD DS
2 GCase DEEFTHAI/NaAINET I RRINVIAVNVART 40TV OERPOIT
JEEZ RO RN &, A% 3 VAEINOHRIEREZET D2 EERHLE, vRV
C R~ U A OMBIRHEEFT I/ 7V F o o i & OBk O & R
RO R MR IO b, BFEBEBREIC L - T, MiRMRERNIITEE
FHEECLEREEL FoHERS, I b NI THRO/MRESEBLTNSZ
EEBEOMILE, ZTNHOFFRIEYRY Y C 3R RIEOE I EE
THY, TOWREITHRESELZFI SR T 2R,

PR D RE~ U AOERMRIFE Th H/MNK 7"V v = I FE DO ETT D RERE
By, ZERMRNRE — RN AT A% —8 (SPHK) OFB N Z — 2 L BT 5
TEEHALMILE, ZOFRAIREIIRN, A7 IV AT A1 Y
BROKIREANANT VAT N % v RO EFEOREICEE TH D Z L 2RET 5
BRThHoT,

v AT YR ERFUEEER L, AR U ZOMERICBIT L5 R
OFBUFHT 21TV, WBHA CA3 IO AT CIRER OMEIEMAE, /MK 7%
JRZ BT AEBEEH LN Lz, ZOFRIET v Ry v BEOMIRMRIC T 51
A RRT AR TH ol 2. VRV D KB~ T AT 0 R ORBRIHE
FIEML, MRMRO/MIENICREFERE T 2RI L, ZORRIRT e bR
T ORBENEIRBIZ Y RV D EEAEE TH D ZE2TRT5/ERThH o7z,

AR TIER L Ry VERHRE~ U 213, WEEFZRIBRIESFESL L T
RVRTIRA 7 4 Y B R— LV ZAOMBREB LT T 2D OFRREBRETNE)
mThd,

A HHREM

AT 4 v IERREITE T I R E IR D IEEE
3 EFEHE S PO DB FHTHY . =
T OFHEBM OMIIAFTE L, Mg D43 - HE5H -
BEEORFL - HIEICEbo WA EEZ LT

82

5, BHEEM OBEIEE O XE R ERT 7R
0 FEHER L UIEEEEDEWVWIZ K- T 1000
BT 2R TEM LT\ 5, FElgE D
FRRIZ, BTER]. MR D DV IR OEERIC
BENRH . TNOIEIHEREOAEERR LSRR



DFHIZ L > THED HILTW D, FFHEENM) O it
BRI 7V 4 R (T NVERE R OWERE)
EIIUORFEOEBENBEICEFET DL L0k,
R RICR T D HEIEE OMRER R B B B -
NTWa, B Tt 274 v TBEEDS A Y
VA BITANMEETHDLIAT ATV
R = 2N EER LS TR REICER o EE
ERIERITI NG, AT 4 o IHRERE R
BRERBICHERICEETHIZ EBRTRBIND,
EERNDT A VS —AZBWT, EWEKED
S A L OBKMED R T ¢ v IS E R, Bk
DORREER (T4 VY — LR LS SE S0
WZIMER TFEOFEX VRV ETHD 4 BOYRY
v (saposin) : YR T A, VPRV B, VARV
C, ¥R v D BUETHD, VRV UIILED

HIBRATd B 7 1Y 3R T v (prosaposin) DI, A

B. C. DDOJEICEFNZWATE KAAL & UTTEE
L, 7ur7—PicLbs 7 atd S e TAeR
Shb, ZHHTEERICED THREMEREWIT

—_— O3Oe-Cer

(GM2)

Tay-Sachs Sandhoff
GM2-gangliosidosis

—-~-—IGM1 gangliosidosis |

Cer A DOW.Cer

(GM1) Cer
..... GM1 p-galactosidase —----
...... € 2,3NeuAc

HEPND LT, W ONDF—1N—F v T RhH D
LOD, TNENPFEDT A YV — LAEROTE
ey oI EE L THRET A (@ D), PRV B
WBEELTANVT 7y F REGBETHT UV —N AL
Ty A —FAEREHEEL, B FOYRI L BXIB
FEXT V=N 2AVT7 7 4 —8 A RBRETH D RY:
oA aPZ a7 4 —ROBEBERTDH, R
TV CIEEE LTIV VAET I RESETS
ThavpitsIREIArayZ—¥ (GCase) &
EHAL L, B POV RY L CRBIEIX GCase K8
FETHDIT— =/RORBEET D, £ bOR
PRV (T R KBELE#E ST,
AFRIZBNT, Bxld, DYVRC/ v o
TU b ZADOVER & RBBFNT, 2) /MK
v AR OFEREMEYT, 3) 7 u YRy KR AE
DIERR & FAERMB L OV RY > D Kifv v R
BiFIA7ab R o OREMTOEES LT3 DD
WFgeaRRE I B Y JHA TS,

® Glc
O Gal

(GA1)
O GalNAc

O-OeCer
(globoside)

(GA2)

—---hexosaminidase A, B---—--

AB variant A Fabry '
iali O@-Cer B 0O Yo,
(GM3) i‘Cer sialidase e galnctosidase A Cer o
GalCer p-galactosidase 2 ;
GM1 p-galactosidase ceramide)

~ @Cer
a~galactosidase A =
2 GlcCer B
5 Niemann-Pick type A/B|
SO;H-O-Cer O-Cer m————— ., Ceramide Chol-P-Cer

{suifatide)

—W

{pshychosine) O-Sph

ary sul tase A GaICer ﬁ galactos;dase NFA-Cer HFA-Cer

acid ceramidase

GalCer i~ galactosidase
- ﬁg

sphingomyelinase (sphingomyelin)

Sphingosine «———— @-Sph

lsph/ngosme kinase

Sph-1-P

B 1 Degradative pathway of major glycosphingolipid



B. BIRAE
1) Y RV C/ 9wIF7I IV ADERERE

B

GCase DAENTOMNAEDIEEILTEAVIXSE
THEZYRV CE/ v ITUNTHIET, #
BA S — = HORBET AT ABERTE D
EFHIL, I— o fFOMBIREOMHAE B L
oo T ADAT v AfREIEWILE NI E (T
oY RV V) EEFOVRY Y CHEBIC, B RO
PR C RBETHE SN TV HIEETER
(R CHEROBBFEBDVATA DT I/
FAEHL) % mimic L7272 /@R G EEDOT X
TAvERY VICEBRT 5B TFER(C3849))
FEAL, YRV CHRENXKE~ YR (Sap-C
—/=) BB LTz, B2, Sap-C—/—% 7 m¥
R )27 h~Tuwy A (Psat/—) &
AL L. Psap ®—5® allele 2% null T 5234
R CfEIED missense mutation (C3848) %
F§> Psap /08848 = 7 2 2 {ERY L 72,

2) M T ILF D THERASE DR ABARAT

S A V) — KIFE T 7 A DMRIFIRE &
L CEBEEICEED b D/ V% o = RSt D
DFAHDZALEHLNITHHNT, PR
D Xfiv v Rt =—v -y 7K CRDOET NV
< 7 A (NPC1M) BT B/NET V¥ il fa st
DINE — 2 E RS E R FE A O TRFIIC
AT L, TORBENRE— ERAT 4 AT
VEREAMIMLAT 421 Y VER(SIP) B
BT IBRTHHAT 4 AV FF—F 1
(SPHK1) DR/ F — 1 b WliRET LT,

3) TAYRLUBRRAOEREFERELU
YR D RETIRIZETHTaHRI Y
DB
YR IR, R, Bk Lok

THCE L EEND 0, RV ORIBEHE

Z Ry E LT OMRBLAMT bR A TE S

B E COEEREFBENEES LTS, 7

84

R U REBY U AOEER L BIREBETH
&b 7Ry AROEREE LR RT
WERLEZD, ZhETT PRy OREH
oAl mRNA VUL b LRy UHiE
ERHWTHEITESNTE L, TedRy BEROM
faNEhRECRERE, FRICHIRRIZ ST D A EE &
BHOEMNMZTH7IiE, YR T aRy
ZRBLUTHEITT A MLERSH S, AFETIE, 7
YR OBRERET D T 0 Ry CRERUE
PER L, oY RY O~ U AR TO ST
B L OMRRAIRN COBNEEZ BRET LT,
TANTCOBRIE BB 2 VD ERITRIE
KRFEOFEBEEERIZ L DMRHEEORRB LR T,
SR ESF L UThihv,

C. ARHER
N YRV C /I T MIIADERERR
RIREMR

Sap-C-/-1%, E®ICHAE, BEFTH08, 57 H
BEE L W IMTRYE, IREE 2 L7, Psap/Csess <
7 AV, Sap-C-/-= v A X BEH (3 » AltE) I2
FEREOMRIERZFIE L, £ 0T o7,
A% 8 »r Al E COBETIL, Sap—C—/—\
Psap7C3848 = 7 Z |7 FRIECFRER A ITEE O &
nZemoiz, Sap-C-I-OE NS (jiﬂlzl\ UNIEN
JIFig. Mg, B OREE O ORR. L% 6 »
H i TlX GCase D E'H ThH 5 GleCer
glucosylsphingosine (GleSph) WO ERE L3R
Hohgnotz, Sap-C-I-OfFETix GCase D
BERTEHERABIET L T\, ZOfRIE, 3
R C 0 GCase DEERZ RV B OEENE
WBE L TW DAL RRT 5 LEZ b,
IRBELERARNT TlX, Sap-C-/-, Psap/C8848 <7 X

iz, 8 }7)51 M E TOMSI T, #HRRB XU
figg, PRl = — 3 = IS OBREIIERD 2 o T s,
MRERICBWT, 3 y AE IV /IHI VX

AR O RIRAY > DIEATHE DRI 23R 0 72 (K 2) .



Wild-type

2 Patterned and selective loss of Purkinje cells in the cerebellum of Sap-C” mice (6 months old) .

A-F. Multiple immunostaining with anti-calbindin D28k antibody (green), anti-parvalbumin antibody (red), and
Hoechst (blue) in the cerebellum of wild-type (A—C) and Sap-C” mice (D-F).

G and J are higher magnifications of C and F, respectively.
H and K Multiple immunostaining with anti-S100e antibody (green), anti~calbindin D28k antibody (red), and

Hoechst (blue) in the cerebellum of wild-type (H) and Sap—C* mice (K).
In the parasagittal sections, the loss of Purkinje cells progressed from the first lobule to the ninth cerebellar lobule
(D). In the coronal sections, the surviving calbindin immunopositive Purkinje cells aligned symmetrically in

stripes (F).
I, L. Multiple immunostaining with anti- GFAP antibody (green), anti—calbindin D28k antibody (red), and Hoechst

(blue) . Arrowheads indicate activated astrocytes.
ML: molecular layer, GL: granular layer, WM: white matter, P: Purkinje cell, and BG: Bergman glia. The lines

indicate each scale.
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3 Electron micrographs of the central nervous system of Sap-C” and Psap

-/C384S

mice (6 months old).

Axonal spheroids (arrows) in the cerebellar granular layer (A) and brain stem (B).
(C) Longitudinal section of axonal spheroids in the cerebellum of Psap7C384 mice. Internodal segments were focally

enlarged.

(D) Axonal spheroids filled with concentric or lamellar electron-dense bodies of about 0.3-0.5 p m.

(E) Accumulation of lipofuscin-like deposits (arrows and inset) in the neuron of cerebellar nuclei.

(F) Inclusions in a vascular endothelial cell in the cerebellum. Arrows mark electron-lucent storage materials.
The lines indicate scales of 5 ymin (A-C),1 zmin (D),and 2 g min (E) and (F).
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B SP1 calbindin GFAP merge

wild

sap D-/-

NPC1-/-

4 Progressive and patterned loss of PCs in Sap-D”.

Progressive loss of PCs and astroglial activation in saposin D—/- mice. PCs were stained with anti-calbindin
antibody (a-d) and the activation of astrocyte was assayed using anti-GFAP antibody (e-h) in wild type (6
months, a, e) and saposin D-/- (8 months: b, f, 1 year: ¢, g) and NPC1-/- (2 months, d, h) mice.

Selective loss of PCs corresponding to the expression of SPHK1 in cerebellum of saposin D-/~ mouse. Confocal
microscopic analyses using anti-SPHK1 antibody (green) and calbindin (red) and GFAP (white) and DAPI
(blue) in wild type (6 months, upper panel) and saposin D-/- (1 year, middle) and NPC1-/- (2 months, lower).

5 Segmental expression of sphingosine kinase 1 (SPHK1) at the dendritic spines of
cerebellar Purkinje cells.
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anti-PSAP Ab

anti-Sap-D Ab

B
anti-PSAP Ab anti-PSAP Ab
PRV -D-/-
éz,\ Q9,\ <i,\ WT+ Sap -
WY & ¥ i - -
(kDa) ¢ F F N glycosxzjkageaf;
118- g
92- s
e @ ‘ — O
50- 4 50- - A
37- a7-
29- 29-
C
anti-PSAP Ab preabsorbed Ab
WT  Sap-D-/- WT Sap-D-/-
m ¢ m ¢
6 Immunoblot analyses of mouse brain

homogenates with the anti-mouse PSAP
antibody.
A 15% gel, B, C: 10% gel.
A! Anti-mouse PSAP antibody recognized
approximately 70 kDa band (arrow) corresponding
the molecular weight of prosaposin, but no band
approximately 15 kDa (asterisk), corresponding to
mature saposins in wild type mouse.
The intensity of 70 kDa band was dramatically
increased in Sap-D7 mice followed by Sap-A47
mice. By the glycopeptidase F treatment, in both
the wild-type and Sap-D* mice, the majority of 70
kDa band (e) was shifted to 60 kDa (A) band.
Both 70 kDa and 60 kDa bands were significantly
reduced with antibody preabsorbed by three
antigen peptides.
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Wild-type

7 Immunohistochemical localization of
prosaposin in the brain of wild-type and
Sap-D”" mice.

Confocal microscopic analyses using anti-mose PSAP
antibody (green) and calbindin (red) in wild-type
(A-D) and Sap-D-/- mice (E-H).

A, E: In the hippocampus, the cytoplasm of pyramidal
neurons in the hippocampal CA3 area (arrow) was
prosaposin immunoreactive.

B, F: In the olfactory bulb, the immunoreactivity of
prosaposin was observed in tufted cells (arrow) and
mitral cells (arrow head).

C, G: In the cerebral cortex (C, G), neurons in layer
I to VI were weakly prosaposin immunoreactive
in wild-type mice, but the neurons of layer Il and
V in Sap-D-/- mice were strongly positive.

D, H: In the cerebellum, Purkinje cells (arrow) and
granular layer were immune-positive in wild-type
and Sap-D-/- mice.

GL: glomerular layer, MCL: mitral cell layer, GRL:
granular cell layer, EPL: external plexiformlayer,
ML: molecular layer, P: Purkinje cell layer, G:
glanular cell layer. WM: white matter. The lines
indicate scales of 100 u m.
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