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SUMMARY: Saposin D, a n e w l y  discovered hea t - s tab le ,  I0 kDa glycoprote in ,  was 
isolated f rom Gaucher sp leen  and pur i f ied  to homogene i ty .  Chemical s e q u e n c i n g  
from its amino t e r m i n u s  demons t r a t ed  col inear i ty  be t w e e n  its amino acid sequence  
and the deduced  amino  acid sequence  of the fou r th  doma in  of p rosapos in ,  the 
p r e c u r s o r  of s a p o s i n  p r o t e i n s .  S a p o s i n  D s p e c i f i c a l l y  s t i m u l a t e s  ac id  
sph ingomyel inase  bu t  has no significant effect on the other hydrolases  tested.  

© 1988 Academic Press, Inc. 

INTRODUCTION: The lysosomal  hydro lys i s  of sphingol ip ids  is ca ta lyzed  by  the 

s e q u e n t i a l  ac t ion  of acid hydro la ses .  Severa l  e n z y m a t i c  h y d r o l y t i c  s teps  are 

s t imula ted  by  small hea t - s t ab le  proteins  which  in terac t  wi th  ei ther  the subs t r a t e  or 

the enzyme or both. Two of the hea t - s tab le  proteins  have been  s t ruc tu ra l ly  defined.  

The f i rs t  prote in ,  named  saposin  B in this  r epo r t  and p r e v i o u s l y  de s igna t ed  an 

act ivator  of ce reb ros ide  sul fa tase  ( i ) ,  GMI ac t iva tor  (2), sph ingo l ip id  ac t iva tor  

p ro te in  I (3), and d i spers in  (4), s t imula tes  the hydro lys i s  of g a l a c t o c e r e b r o s i d e  

sulfate (sulfat ide) by arylsulfa tase  A (1,5,6), G MI ganglioside by 5-ga lac tos idase  (2,7) 

and g lobot r iaosylceramide  (Gb0se3Cer) by c(-galactosidase A (8). Immunolog ica l  and 

genetic ev idence  has demons t r a t ed  that  saposin B activates all th ree  reac t ions  (3,8). 

In a recent  study, Li et  al. (9) showed that  this protein has an even  b roader  subs t ra te  

specificity t han  repor ted  previous ly ,  p romot ing  the hydro lys i s  of the above t h r e e  

glycosphingolipids,  as well  as GM2 ganglioside, sulfate esters of l ac tosy lce ramide  and 

asialo GM2, globoside,  th ree  neo lac to - type  glycolipids and two glycerylg lycol ip ids .  

From these  resul ts ,  Li et  al. (9) concluded tha t  the hydro lys i s  of these  l ipids is 

To W h o m  C o r r e s p o n d e n c e  Should  Be A d d r e s s e d .  
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promoted  by  a nonspecif ic  de te rgen t  action of saposin B and called it "nonspecific 

activator protein". The p r ima ry  s t ructure  of saposin B was de t e rmined  by  sequencing 

of a cDNA encoding it (I0).  The physiological significance of saposin B is underscored 

by  the discovery of its absence in a v a r i a n t  form of metachromat ic  l eucodys t rophy  

(8). 

The second protein, called saposin C in this paper  and prev ious ly  t e rmed  factor 

P (I I), g lucocerebros idase  act ivator  (12), coglucosidase (13), sphingol ipid act ivator  

prote in  2 (3), and A1 act ivator  (14), s t imulates  the hydrolys is  of glucosylceramide by  

g lucosy l ce ramidase  ( I I - 1 4 ) ,  tha t  of ga lac tocerebros ide  by  ga lac tosy lce ramide  B- 

ga lac tos idase  (15) and tha t  of sph ingomye l in  by  s p h i n g o m y e l i n a s e  (15). Unlike 

saposin B, saposin C appears  to in teract  wi th  enzymes  to exer t  its s t imuJatory effect 

(16). The p r i m a r y  s t ruc ture  of saposin C was de t e rmined  by  chemical  sequencing of 

its amino acids (17, 18) and by deducing its sequence from nucleot ide sequencing of a 

cDNA encoding  prosapos in ,  its p recursor  (19). The physiological  s ignif icance of 

sapos in  C was  d e m o n s t r a t e d  by  discovery  of its def ic iency in a v a r i a n t  form of 

Gaucher's disease (20). 

Recently, this l abora tory  has elucidated the complete nucleot ide sequence of a 

cDNA coding for prosaposin,  the precursor  pro te in  of both saposin B and C (19). 

Prosaposin was found to conta in  4 saposin domains,  two of which  are saposin B and C; 

these  are f l anked  by two addit ional  domains  we call saposin A and saposin D. Each 

sapos in  doma in  (A,B,C,D) is approx ima te ly  80 amino  acid res idues  in length,  has 

n e a r l y  iden t i ca l  p l a c e m e n t  of cys te ine  res idues ,  g lycosy la t ion  sites and hel ical  

regions and is f l anked  by  proteolytic  cleavage sites, Molecular models indicate tha t  

the pro te ins  der ived  from each domain can fold to give r ise to a conformat iona l ly  

rigid hydrophob ic  pocket held together  by 3 disulf ide bridges,  We predic ted tha t  

proteolyt ic  cleavage of prosaposin  at each domain  b o u n d a r y  should give rise to all 4 

saposins.  We have  r ecen t ly  isolated saposin D, the p ro te in  ar is ing from domain  4. 

Sapos in  D appea r s  to speci f ica l ly  s t imu la t e  s p h i n g o m y e l i n a s e  to hyd ro lyze  the 

phosphory lcho l ine  moie ty  of sph ingomyel in .  

METHODS 

I s o l a t i o n  of SaDosin  I). Techn iques  used for  the i so la t ion  of sapos in  D 
were,  in general ,  similar to those used for the isolation of coglucosidase by  Sano and 
Radin (18). Briefly, 201 grams of spleen from a pa t i en t  wi th  adul t  type  Gaucher 's  
disease was homogenized wi th  800 ml of wa te r  and the homogena te  was hea ted  at 
100°C for I0 min. The mixture  was then centr i fuged at I0,000 x g f o r  15 min. and the 
s u p e r n a t a n t  was  f rac t iona ted  by ammon ium sulfate  precipi ta t ion.  The prec ip i ta tes  
which appeared  b e t w e e n  45 and 80% sa tura t ion ,  we re  collected and dialyzed. The 
dialysate  was t hen  f ract ionated by column chromatography  on DEAE-cellulose (DE-52, 
Whatman) .  The co lumn was e luted wi th  a 0-0.SM NaCI l inear  g rad ien t  in 10 mM 
sodium phosphate  buffer,  pH 7.0. Fractions posit ive for s t imula t ion  of hydrolysis  of 4- 
m e t h y l u m b e l l i f e r o n e  (4-MU) B-D-glucoside (see below) were  pooled, dialyzed and 
Ivophilized. The residue,  after dissolving in a small  vo lume of water ,  was f ract ionated 
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by gel f i l t r a t ion  using Sephadex  G-75. The f rac t ions  conta ining s t imula t ing  ac t iv i ty  
for 4-MU glucos ide  hyd ro lys i s  w e r e  pooled and f u r t h e r  f r a c t i ona t ed  by HPLC. A 
Varian model  5000 HPLC equipped  with a Vydac prote in  C4 column (4.6 mm by 25 cm) 
was used and f rac t ions  w e r e  e luted wi th  a l inear  g rad ien t  of w a t e r  conta ining 0.1% 
t r i f luoroace t i c  acid and ace ton i t r i l e -wa te r  (4:1) conta ining 0.1% t r i f luoroace t i c  acid. 
Peaks w e r e  de tec ted  by measur ing absorbance at 220 nm. A typical  ch rom a tog ram  is 
shown in Fig. I. The e f f luen t  comprising the saposin D peak which  e lu ted  la ter  than  
saposin B and C (shown in Fig. I) was collected and evapora ted  to dryness.  

. I m m u n o l o g i c a l  P r o c e d u r e s :  Ant ibod ies  against  saposin  D w e r e  p r e p a r e d  
in a r abb i t  as descr ibed by Crowle (21) and pur i f ied  wi th  an aff ini ty  co lumn which  
conta ined pur i f i ed  saposin D l inked to Affi-Gel 10 Act iva ted  Aff in i ty  Suppor t  (Bio- 
Rad) as desc r ibed  p rev ious ly  (10). Rabbit an t ibodies  against  saposin B and C w e r e  
provided  by Dr. Arvan  Fluhar ty  and Dr. David Wenger ,  respec t ive ly .  Dot and Wes te rn  
blots wi th  these  ant ibodies  w e r e  performed as descr ibed pt 'eviously (10). 

A ~ y s  fo r  L v s o s o m a l  E n z y m e  A c t i v i t i e s ;  S p h i n g o m y e l i n a s e  a c t i v i t y  

was assayed as descr ibed by Wenger (22). [Methy l -14C]sphingomyel in  ob ta ined  f rom 
Dr. D. A. W e n g e r  or f rom NEN/DuPont, was  used as subs t ra te .  H u m a n  p lacen ta l  
sph ingomye l inase  purchased  f rom Sigma Chemical Co. or a Tri ton X-100 ex t rac t  of a 
par t icula te  f rac t ion  of h u m a n  liver,  as descr ibed by Radin and Detent  (23) was used 
as an e n z y m e  source. Galactoceramide 5-galac tos idase  and f i -g lucosy lce ramidase  w e r e  
assayed as descr ibed  b y W e n g e r  et  a i . (15 ) .  [G-3H]Galactosylceramide was  p r e p a r e d  as 
descr ibed  p r e v i o u s l y  (24). [G-3H]Glucosylceramide was  a gift f rom Dr. D. A. Wenger .  
Human spleen was homogenized with  two vo lum es  of wa te r  and cen t r i fuged  at 12,500 
x g for I0 min and the  s u p e r n a t a n t  ob ta ined  was  used as an e n z y m e  source  of 
g a l a c t o s y l c e r a m i d e  ~-ga lac tos idase .  The same h u m a n  l ive r  p r e p a r a t i o n  used for 
s p h i n g o m y e l i n a s e  ac t iv i ty  was  used as e n z y m e  source for f i - g l u c o s y l c e r a m i d a s e  
assay. GMI gangl ios ide  fJ-galactosidase ac t iv i ty  was  assayed as descr ibed  p rev ious ly  

(25). The s u b s t r a t e  [ga lac tose-3H]  gang l ios ide  GMI w h i c h  was  s y n t h e s i z e d  as 
descr ibed (26) and pur i f ied  human  l iver  acid f~-galactosidase w e r e  p rov ided  by Dr. 
Yoshimi Yamamoto  of this laboratory.  The hydro lys i s  of 4-MU B-D-glucoside or fJ-D- 
galactoside was pe r fo rmed  as described p rev ious ly  (27). 

O the r  A n a l y t i c a l  Me thods :  Pept ide  sequenc ing  was accompl i shed  using an 
Applied Biosystems model  470A gas-phase sequencer  equ ipped  wi th  a model  120A on- 
line PTH ana lyzer  using s tandard  procedures  suppl ied  by the manufac tu re r .  P ro te in  
concent ra t ion  and ca rbohydra t e  content  w e r e  d e t e r m i n e d  by the method  of Lowry  e t  
al. (28) and by the phenol  sulfuric acid method (29). 

RESULTS 

I s o l a t i o n  and  C h a r a c t e r i z a t i o n  of Sa•os in  D. Saposin  D w a s  i so la t ed  

f rom Gaucher  s p l e e n  by t ak ing  a d v a n t a g e  of its h e a t - s t a b i l i t y ,  ac id i ty ,  smal l  

molecular  size, and hydrophobic i ty .  Since saposin B and C w e r e  also p r e s e n t  in the  

DEAE co lumn f rac t ions  conta in ing saposin D its f inal  pur i f ica t ion  was  a c h i e v e d  by 

p repa ra t ive  hydrophobic  HPLC. The yield of pure s a p o s i n D w a s  16.1 mg f rom 201 g of 

Gaucher spleen.  Saposin  D was  e lu ted  w i t h  a h igher  ace ton i t r i l e  p e r c e n t a g e  t h a n  

saposin B or C indica t ive  of its g rea te r  hyd rophob ic i ty  (Fig. I). Saposin D contains  a 

single g lycosyla t ion  site (19) and was found to contain 16% c a r b o h y d r a t e  by phenol -  

sul fur ic  acid analysis .  P o l y a c r y l a m i d e  gel  e l ec t rophores i s  in SDS (Fig. 2) gave  a 

subuni t  molecular  we igh t  of approx imate ly  I0 kDa for saposin D similar  to saposin B 

and C. Ant ibodies  raised against  saposin D did not cross react  w i th  saposin B or C (Fig. 

2). Converse ly ,  ant ibodies  against  saposin B or C did not  cross reac t  w i t h  saposin  D 
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Figure I. HPLC of SaDosin D. Purified saposin D was analyzed by  HPLC as descr ibed 
in Methods.  Under  the same conditions, saposin B and C appear  w i th  r e t en t ion  t imes 
as indicated by  arrows. 

Yi~ure 2. S D S - P o l y a c r v l a m i d e  Gel E 1 e c t r o D h o r e s i s  a n d  I m m u n o b l o t t i n ~  of 
SaDosin  D. The pur i f ied  saposin  D (8.6 ~tg, lane  2 and 6) was  e l e c t r o p h o r e s e d  
together  w i th  saposin C (7.6 }~g, lane 3 and 7) and saposin B (13.6 ~tg, lane 4 and 8) on 
17.5% polyacry lamide  slab gels containing SDS. Lanes I and 5 conta ined  a prote in  
s t andard  mix ture  (Sigma Chemical Co.). The lowest  prote in  marke r  is ¢x- lac ta lbumin  
(14,200 Da). Sect ion A was  s ta ined  w i t h  Coomassie b r i l l i a n t  b lue  and B was  
immunob lo t t ed  wi th  an t i - sapos in  D ant i serum as described in Methods. 

( d a t a  n o t  s h o w n ) .  C h e m i c a l  s e q u e n c i n g  of t h e  N - t e r m i n a l  a m i n o  ac ids  of s a p o s i n  D 

r e v e a l e d  t h e  f i r s t  19 a m i n o  ac ids  to b e  i d e n t i c a l  to t h e  p o l y p e p t i d e  p r e d i c t e d  to a r i se  

f r o m  p r o t e o l y s i s  of d o m a i n  4 of p r o s a p o s i n  ( a m i n o  acids 392  to 4 7 4 )  (19) .  

S p e c i f i c i t y  o f  S p h i n g o m y e l i n a s e  S t i m u l a t i o n  b y  S a p o s i n  D, I n  t h e  

p r e s e n c e  of T r i t o n  X-100 ,  s p h i n g o m y e l i n a s e  a c t i v i t y  w a s  s t i m u l a t e d  100% b y  as l i t t l e  

as 2 ~Ig ( less  t h a n  1 }~M) of s a p o s i n  D as s h o w n  in  Fig. 3. S t i m u l a t i o n  w a s  n o t  i n c r e a s e d  

w h e n  t h e  a m o u n t  of s a p o s i n  D w a s  i n c r e a s e d  i n d i c a t i n g  n e a r  s a t u r a t i o n  a t  t h i s  

c o n c e n t r a t i o n .  S t i m u l a t i o n  w a s  n o t  l i k e l y  d u e  to a n o n s p e c i f i c  d e t e r g e n t  n a t u r e  of 

s a p o s i n  D b e c a u s e  t h e  a s s a y  m i x t u r e  c o n t a i n e d  s u f f i c i e n t  T r i t o n  X - 1 0 0  to s o l u b i l i z e  t h e  

s p h i n g o m y e l i n  p r e s e n t  in  t h e  a s s a y .  I n  a d d i t i o n ,  s a p o s i n  C, w h i c h  s t i m u l a t e s  13- 

g l u c o s y l c e r a m i d a s e  a c t i v i t y  (16 ,  30 )  a n d  h a s  a s t r u c t u r e  s i m i l a r  to  s a p o s i n  D 

(17 ,18 ,19 ,3  i )  d id  n o t  p o s s e s s  s t i m u l a t o r y  a c t i v i t y  in  t h e  a s say .  W i t h  a d d i t i o n  of T r i t o n  

X-100 ,  27  ~tg a n d  54  }.tg of S a p o s i n  D i n c r e a s e d  t h e  s p h i n g o m y e l i n a s e  a c t i v i t y  3-  a n d  5-  

fold,  r e s p e c t i v e l y .  H o w e v e r ,  t h e  a c t i v i t y  o b t a i n e d  w i t h  54  l lg w a s  o n l y  10% of t h a t  in  

t h e  p r e s e n c e  of  T r i t o n  X - 1 0 0 .  S a p o s i n  D d id  n o t  s t i m u l a t e  • - g l u c o s y l c e r a m i d a s e  

a c t i v i t y  (Fig. 3), g a l a c t o s y l c e r a m i d e  6 - g a l a c t o s i d a s e  a c t i v i t y  or  G M I  g a n g l i o s i d e  13- 

g a l a c t o s i d a s e  a c t i v i t y  ( T a b l e  I) .  The  h y d r o l y s i s  of 4 - M U  8 - D - g l u c o s i d e  w a s  s l i g h t l y  

e n h a n c e d  w h e n  s a p o s i n  D w a s  p r e s e n t  ( a l so  s h o w n  in  T a b l e  I) .  S a p o s i n  D d id  n o t  

s t i m u l a t e  h y d r o l y s i s  of  t h e  o t h e r  4 - M U  d e r i v a t i v e  s u b s t r a t e s  i n c l u d i n g  

p y r o p h o s p h a t e ,  ~ - g a l a c t o s i d e ,  13-galactoside,  a - g l u c o s i d e ,  c x - m a n n o s i d e ,  13-fucoside,  13= 

g l u c u r o n i d e ,  a n d  • - N - a c e t y l g l u c o s a m i d e  ( d a t a  n o t  s h o w n ) ,  
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Figure  3, E f f e c t  o f  S a ~ o s i n  D on  S D h i n ~ o m v e l i n a s e  a n d 
G1ucocerebros idase ,  Various amounts of saposin D were  added to an assay mixture 
of sphingomyel inase  and fl-glucosylceramidase activities and its effect  was compared 
wi th  tha t  of saposin C. Sphingomyelinase activity assay mixture contained 20 nmol 
[methyl-14C] sphingomyelin (830 cpm/nmol) ,  I0 lag Triton X-100, and 50 lamol acetate 
buffer  pH 5.0 in 200 )II. Crude sphingomyel inase  p r e p a r e d  f rom h u m a n  placenta  
(Sigma Chem. Co.) was used as enzyme source. Incubation was conducted at 37°C for I 
hr. 13-Glucosylceramidase assay mixture  con ta ined  5.25 nmol  to [g luco-3H)  
glucocerebroside (1358 cpm/nmol )  and 20 lamol c i t r a t e -phospha te  buffer  pH 4.2 in 
200 lal. Human liver particulate preparation solubilized by 0.1% Triton X-100 was used 
as enzyme source. The activities for sphingomyel inase  wi th  saposin D is shown by 
open squares ( [ ] )  and that  wi th  saposin C is shown by closed squares  ( • ) .  The activity 
for 13-glucosylceramidase wi th  saposin D is expressed  by open circle ( O ) and that  
wi th  sapos in  C is e x p r e s s e d  by closed circle ( 11 ). No f u r t h e r  inc rease  of ~- 
glucosylceramidase activity was observed by increasing saposins up to 35 lag each. 

DISCUSSION 

In  a c c o r d a n c e  w i t h  our  r e c e n t  p r e d i c t i o n  t h a t  t h e  p r o t e o l y t i c  p r o c e s s i n g  of 

p r o s a p o s i n  g e n e r a t e s  4 s a p o s i n  p r o t e i n s  of s imi la r  s t r u c t u r e  ( 1 9 ) w e  r e p o r t  h e r e  t h e  

i so l a t i on  of a t h i r d  s a p o s i n  p r o t e i n ,  s a p o s i n  D, w h i c h  s t i m u l a t e s  t h e  h y d r o l y s i s  of  

s p h i n g o m y e l i n .  P r o o f  t h a t  s a p o s i n  D ar i ses  f r o m  d o m a i n  4 of p r o s a p o s i n  w a s  o b t a i n e d  

by  d e m o n s t r a t i n g  c o l i n e a r i t y  b e t w e e n  its f i r s t  19 c h e m i c a l l y  d e t e r m i n e d  a m i n o  ac ids  

and  t h e  d e d u c e d  s e q u e n c e  o b t a i n e d  f r o m  d o m a i n  4 of t h e  p r o s a p o s i n  cDNA. In  

a d d i t i o n ,  s a p o s i n  D h a s  t h e  c o r r e c t  p r e d i c t e d  m o l e c u l a r  w e i g h t  (10 kDa) f r o m  

p r o t e o l y t i c  p r o c e s s i n g  of d o m a i n  4. Whi le  th is  w o r k  w a s  in p r o g r e s s  F u r s t  e t  al. (31)  

i s o l a t e d  t h e  s a m e  p r o t e i n  f r o m  Gaucher  s p l e e n  t e r m e d  c o m p o n e n t  C; i ts  a m i n o  acid 

s e q u e n c e  is i d e n t i c a l  to  s a p o s i n  D e x c e p t  fo r  t h e  a b s e n c e  of t h e  f i r s t  t w o  N - t e r m i n a l  

a m i n o  ac ids  w h i c h  m a y  h a v e  b e e n  r e m o v e d  b y  p e p t i d a s e  ac t ion .  No a c t i v a t i n g  

p r o p e r t i e s  w e r e  r e p o r t e d  fo r  c o m p o n e n t  C. 

S a p o s i n  D has  a r e m a r k a b l y  h igh  s p e c i f i c i t y  in  s t i m u l a t i n g  s p h i n g o m y e l i n a s e  

ac t iv i ty .  A c t i v a t i o n  of s p h i n g o m y e l i n a s e  a c t i v i t y  b y  s a p o s i n  C has  also b e e n  r e p o r t e d  
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Table I. 

Effect of Saposin D on GM 1 Gangl ioside 
g-Galac tos idase ,  Galactocerebros ide  B-Galac tos idase  
and  4 - M e t h y l u m b e l l i f e r y l  Glucoside l~-G1ucosidase 

Sapos in  
(~g) 

n m o l  h y d r o l y z e d / h r  
= , ,  

Sapos in  + Saposin  

GMI Gangl ioside B (42) 0 0.44 
~ -ga lac tos idase  D (45) 0 0.00 

Ga lac to sy l ce ramidase  C (8) 0.41 0.57 
(16) 0.41 1.24 
(24) 0.41 1,48 

D (14) 0.41 0.34 
(54) 0.41 0.44 
(95) 0.41 0.44 

4 - M e t h y l u m b e l l i f e r y l  glucoside C (4) 
B-glucos id  ase ( I 0) 

(25) 

3.70 9.00 
3.70 t3 .80  
3.7O 13.80 

D (4) 3.70 5.50 
(10) 3.70 5.00 
(25) 3.70 5.00 

(15); bu t  in our  hands  sapos in  C failed to s t imula t e  s p h i n g o m y e l i n a s e  act iv i ty .  

Christomanou and her colleagues (20) purified two proteins,  named  A I and A 2, which 

s t i m u l a t e d  s p h i n g o m y e l i n a s e  act ivi ty;  the i r  A I p ro t e in  was found  by  chemical  

sequencing  to be ident ica l  to saposin C (17). It  is possible tha t  our HPLC-purified 

sapos in  C lost  its s p h i n g o m y e l i n a s e  ac t iva t ing  p r o p e r t y  whi le  r e t a i n i n g  its tS- 

g lucosy lce ramidase  s t imu la t i ng  proper ty .  A l t e rna t ive ly ,  p rev ious  p r e p a r a t i o n s  of 

saposin C may have been  contamina ted  wi th  saposin D since their  propert ies  are v e r y  

s imi lar  and e x t r e m e l y  smal l  amoun t s  of sapos in  D are r e q u i r e d  for ac t ivat ion.  

Another  exp lana t ion  is the de te rgen t - l ike  p rope r ty  of saposin  C which he lped to 

solubilize sph ingomyel in  in the absence of Tri ton X-100. 

Prior to the discovery that  saposin 13 and C are both der ived from the same 

precursor  p ro te in  (19), these  proteins  were  na me d  nonsys temat ica l ly .  The isolat ion 

of sapos in  D r e p o r t e d  he re  has p r o m p t e d  us to p ropose  a ne w  s y s t e m a t i c  

n o m e n c l a t u r e  for the  s apos in  prote ins .  As m e n t i o n e d  the  p r e c u r so r  p r o t e i n  

(prosaposin)  conta ins  4 domains  comprised of similar  80 amino acid modular  uni ts  

which  are re leased  upon  proteolysis .  We propose tha t  those pro te ins  which  are 

derived from the first, second, third and four th  domains be named  saposin A, 13, C and 

D. Of the four, s apos in  A has ye t  to be isolated. Part ial  proteolysis  of prosaposin also 
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y ie lds  i n t e r m e d i a t e  c leavage  products  and these  have  b e e n  de tec ted  in most  h u m a n  

t i ssues  (19). We p ropose  tha t  p ro te ins  possess ing  two sapos in  domains  w i th  subun i t  

molecular  we igh t s  of 25-30  kDa be called d isapos in  A, B and C; conta ining domains  I 

and 2, 2 and 3, and 3 and 4 r e spec t i ve ly .  S imi la r ly ,  c l eavage  p roduc t s  con ta in ing  

th ree  sapos in  domains  w i t h  subun i t  molecular  we igh t s  of a p p r o x i m a t e l y  48 and 43 

kDa, be n a m e d  t r i s apos in  A and B; containing domains  1,2 and 3 and domains  2, 3, 4 

r e s p e c t i v e l y .  In  l ine  w i t h  th is  proposal ,  w e  have  r e c e n t l y  i so l a t ed  a g l y c o p r o t e i n  

f rom Gaucher  sp leen  which  appears  to be d isapos in  A. 
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