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GMl—gangliosidosis is differentiated into type 1 and type 2 according to differences in clinicopathological
features. In type 1 an early onset of the disease is seen and in type 2 a late onset disease is noted.
However the biochemical basis of the differences in clinical manifestations remains obscure. The present
study was conducted to isolate 3-galactosidase isozymes in the liver and brain specimens using Sephadex
G-150 gel filtration and electrofocusing, and to classify the different clinical phenotypes of these diseases
from an enzymatic point of view.

4-methylumbelliferyl-3-galactosidase activity in control human liver specimens was separated into
three components (Fractions I, IT and III) by Sephadex G-150 gel filtration. These three components had
their respective optimal activities at pH 4.0 (Fractions I and II) and pH 6.5 (Fraction III). Fractions I
and 11 were stimulated by NaCl. The liver specimens from three patients with Gy -gangliosidosis were
subjected to Sephadex G-150 gel filtration examination.

However, a minute Fraction I and Fraction 111 were found in Case 2 and only Fraction III was observed

A minute Fraction I was detected in Case I.

in Case 3. Furthermore, it was clearly observed that Fraction III obtained after gel filtration in both
control and patients specimens has a similar isoelectric point of pH 4.5-4.6.

4-methylumbelliferyl-3-galactosidase activity in control human brain specimens was separated into two
components (Fractions 1 and 2) by Sephadex G-150 gel filtration. The brain specimens from three patients
with Gy -gangliosidosis were subjected to Sephadex G-150 gel filtration examination. Only Fraction 1 was
observed in the three cases. However, it was noted that Fraction I observed in the above 3 cases was
different from Fraction I obtained in control brain specimens in that the optimal pH and thermostability
were different.

It has been suggested that paients with type 1 lack both acid and neutral S-galactosidase activity,
while patients with type 2 lack only the acid 3-galactosidase activity. However, this study showed that

the low level of the acid 3-galactosidase activity actually occurs in type 1 (Case 1), and type 2 (Case 2).
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75, gargoyle BB Tl ie\ . FHEABEM A FLIR L CIX
e S I SN TR A ik, kol R Al L7
6 H AL 1 Bigsfldn . 1mks6 A H TILRB R
BCILd BT 3 BEE, 3 2 iRk, 2R 0 M A2
Bts, o Biemhan, 2 %7 4 10T 2 BEIE, L5 RS L
ez fibdm U, IRBHOCIRN AR/ SR DI & i e e
7%, cherry red spots (ZHZE &Y, KM L/ SRORTE
B ozefani bh, ¥ oA TRk MIEs BEE
e BITR GBS T O BE, A1, 2 IEHERT I
B S S L ORIE DI A % B 72, E B P-nitro-
phenyl-3-D-galactopyranoside % #H & L7z RF LOHE
Pskssi 1> 3-galactosidase FE{EGIRIICH UJERICIG(E
i

¢ [-galactosidase deficiency & @& 7z 2 &,

Gu#Y FIFYF—FA

ALEEE 3 1975
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Eluehjem ®l& €24 —% M\, K&KicT 5~20%
(W/v) RED 2 — b & L KIC 1 DB I AR (AR
HEERT INSONATOR, Model 200 M), 100,000 xg 60
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Fig. 1 Influence of pH on 5-galactosidase activity.
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Fig. 2 Sephadex G-150 gel filtration of liver j5-galactosidase.
Activity was assayed at pH 5.0 in each fraction.
(a) control
@—@ incubated in presence of 50 mM NaCl
O—O incubated in absence of NaCl
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e s\ % pH ik, % ~ %8 C pH 4.25, fEf 1, 2,
3 C pH 3.5 Wi midEth & o, BTk W TISEAF DX
S B ivie s - 7o (Fig. 1(b)).
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150 7 5 & T3 /e il S e (Fig. 2(a)). 4 4 % Frac-
tion I, II, IIL &% & Fr. 1 & Fr. 11 1353 pH 2% pH
4.0 © acid-$-galactosidase, Fr. III (% pH 6.5 12 % 3 pH
#§5> neutral-$-galactosidase TH - 7- (Fig. 3). 1=
Fr.1 & Fr. 11 @3RG NaCl #7sin U7c\ s TREE TGS
HMET D EEUENMET T2 L0, HEAF LD
YT T B AR E N

G ,-gangliosidosis OFFTIL, FEGI 1 % & > TEED
Fr. 1 oZ, JEf 2 13&E o Fr. 1 & Fr. 111, 5E# 3 1% Fr.
HI DA OEW#ESH 7. T biER 1 TlX neutral-j3-
galactosidase O 55 4= K, JEHI2, JEM3 TiE acid-3-
galactosidase DK F I L OVRIEAUR S e (Fig. 2(b)).
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galactosidase) {22\ T DMK A H1 B~ < S8 5 4 4 47
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Fig. 4 Isoelectric focusing of the Fractions III.

S3-Galactosidase activity was assayed at
pH 5.0
®—e@ control
0—0O Case 3

®---@ Case 2

L AEED TP Ty, Fig. 5(a) @ & 9 7ol a8
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#2050 EM pH 23t pH 4.25 TH - 7= (Fig. 6).
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P, L Py % acid-j3-galactosidase, P3 (% neutral-j3-galac-
tosidase + &z birs.
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gangliosidosis ® 1 &%, A, B & L0V C o ni4XTR
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Fig. 5 Sephadex G-150 gel filtration of brain 3-galactosidase.
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ARFEECIL, & I AMU-B-galactosidase 1 Sephadex
G-150 7 VBT 3 Aric i &k, Fr.1 & Fr. 1043,
pH 4.0 i pH #45b, KA F 2 LD activate X
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Isoelectric focusing of liver j$-galactosidase. Activity was
assayed at pH 4.0 @—@ at pH 5.0 0—0 at pH 65 Ao—a.
(a) control (b) Case 2 (¢) Case 3



348

#illl

Gu FV 7 VF ¥ F— A

100 pH4.25

> s
= s
'..E) 50 1 J0
s
O\O
s ¢
T T
30 60
42’c (min.)
Fig. 8

gel filtration in brain.
O0—O control Fr. 1
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1 B3 f-galactosidase 123\~ T neutral-j3-galacto-
sidase (IR LT 50, hHO TR TIED % acid-
B-galactosidase IEPEIIERAFE LT\ 5. 2 BCLE, FRIKPTR
W RIEMREL—EORR LRSS, H2EAD %L -
T 574, neutral-S-galactosidase fEPELEE & 1, acid-
f-galactosidase W7y KIiB%w Gl KEN BB D LD
EEZD. LIh - TEE LR UIGEM 1R 18,
g 1 M 2 Mo T B % 2% EF 2 1L, neutral-3-
galactosidase #7453 2 O CEH |- 2A M, fiEH 3 A 2B #l
LA LI

G ,-gangliosidosis @ fii#iciy Gu,-ganglioside LI4t
WK galactose % ## > lactosylceramide, asialo-
Gu,-ganglioside b #HT 525, ThbOLECTIEAT S
B-galactosidase {2 2\WT, W OO WEN s Tw
%. Tanaka 52) (%, FF® acid-S-galactosidase % 250 fi%
R BLL, % h ot lactosylceramide, asialo-Gw-gan-
glioside, G -ganglioside 2fFH4 % Z &, X Gu-gan-
gliosidosis Ti¥ Zh HO RARILEOREFEE D KIBL T
WhBZ EMD, EIRLTE W& Liedibd, ZhbBIefE
AT MR LSOERTH Y, 1@ 21 Gu -ganglio-
sidosis (X, [-galactosidase DFHATEERE X D & 3r L AR
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42°c (min. )

Thermostability at 42°C of S-galactosidase in each Fraction after

0---O control Fr. 2

Case 2 Fr. 1 m—m Case 3 Fr. I

BETFREELRH ZIEH ) LR T\ 5. —Jj Brady 520
13, Gu-gangliosidosis @ lactosylceramide-j-galacto-
sidase {EH: TN L TV 5 45 L, Norden 520 %, Jif
® G ,-ganglioside-f-galactosidase % 17,000 i K58l L,
RN T 7 V7 I NEKRKEITL 2D/ KuB, L0
#i1cit lactosylceramide-f-galactosidase FEi:IL 7o\ &
HEL LA,

X Gur-gangliosidosis Dz I A uiic galactose %
%2 glycopeptide ¥ 3 5 A5, Wolfe 528 1% Gu-
gangliosidosis 1 B O ICEFT 54 ) T RO G R 2
A2, erythrocyte glycopeptide kD E DTH A 5 & i
L, Tsay b2 37 7 MiBEOMETH D, Hitdk
DEDTHA S EHRE LT 5.

Z 0 X Hiz Gu,-gangliosidosis OREADERIE, S-ga-
lactosidase DFEFEIYE, SUIMAPIDF ) T8 O £ 3t
R OMBIC L BIN TP L THAH .

5. ¥ =
Gur,-gangliosidosis (% S-galactosidase ® 3 % 3o %

BT, BUERKANC 2 e A S Th 50, L OIK
FTR & BERRAR L OBIRA KB EE TR Tl ABF
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1) & MF®D 4MU-5-galactosidase 13 Sephadex G-
150 LR T 3 e X 4 (Fr. 1, Fr. 11, Fr. II1),
# 2D % pH (% pH 4.0 (Fr. I, 1) pH 6.5 (Fr. III) ©
& 1z Gu,-gangliosidosis o iz > Tl, EERIC
LBCH BAEH 1 1L & b3 THEfE D Fr. I (acid-j3-galacto-
sidase), 1% & 2 B> ep [ o BRER AT LA H5 FE G 2 12 {E (i
® Fr.1 & Fr. III (neutral-3-galactosidase), 2 #T% %
HEGI 3 1L Fr. 1L D& Th » 7o F 7o wtld, G012, KEH 3
® Fr. IIT o258 S 133tz pH 4.5~4.6 T#H - 7-.

2) & MO 4MU-3-galactosidase 13, 2758 4 i
T3 i S (peak 1,2,3) 4% 4« D4 A% pH 4.2,
pH 4.3, pH 4.55~4.65 Th - 7o BILITFOLE S/ EIL,
TEG 2, JEGI 3 10D THTle o b 2 5, pH 4.5~4.6 (2%
BREDLDLE—2 DR bt

3) & Mo 4MU-5-galactosidase |1, Sephadex G-
150 7 OViF C 2 BEAMC 4yl S (Fr. 1, Fr. 2), %5 pH
13T pH 425 TH - 7o BIBRETIE, KEGIL, KEG 2, 5E
PIB I Fr. I 0K TH o ol #iEo Fr. T L 13% 3 pH,
BREEHEIC 30\ T o Fotih AR L7z

LLED#H X D Gy -gangliosidosis o 1 #13, X4
TEAECLL & % 2% acid-S-galactosidase JE#E2RAE L,
neutral-3-galactosidase (I /K4 LT\ % & o, 2 #3
neutral-3-galactosidase (X /K IH-8 4 L, acid-3-galac-
tosidase \ZST AR RDH LD LE 2 7.

DI, ARPFRIC Db SRE AR IR T X v L
7o, RICKEEE SN LB B S W S A S, el | ok
LIPS AR E T SR
oL E T

XAHEEB 2 Mo b & U ro B8R, RIRCHERET S
U E LB R M B R s Lo T

T, BFYE O — R IR 49 42 SO A REE B9 2 )
& (FFEWFYE) = X B.

AT o BT A 17 BN AR YE & (REFn 49 48 11
1 29~30 H - KIR), 55 18 [E/NEACHBISE 2 (HF1 50 48 9
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