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Purification of fl-xylosidase and its action on O-fl-xylosyl L-serine and stem 
bromelain glycopeptide 

For  the  s t ruc tu ra l  analysis  of glycoprotelns ,  purified enzymes which specifically 
hydro lyze  the  sugar  por t ion  of g lycoprote lns  are required Several  such enzymes have  
been discovered and purified, however  no a t t e m p t  to pur i fy  f l-xylosldase (fi-D-xyloside 
xy lohydro lase ,  EC 3 2 I 37) has been carr ied out  Recent ly ,  xylose was found in several  
glycoprotexns as an mtegra l  constituent_ Purif icat ion of f l-xylosidase is of special  
Interest ,  because O-f l -xylopyranosyl  L-serine is a t ype  of l inkage between c a r b o h y d r a t e  
and pro te in  found in cer ta in  acid mucopo lysaccha r lde -p ro t em complexes1, ~ 

This paper  describes the  purif icat ion of f l-xylosidase from the l iver of a mar ine  
gas t ropod,  Charoma lampas, and its act ion on O-fl-xylosyl L-serine and s tem bromela ln  
g lycopep t ide  

As a l r eady  repor ted ,  crude enzyme solut ion a from liver released xylose from 
s tem bromela ln  g lycopep t ldO In addi t ion  to fucose and mannose_ 

The assay  of f l-xylosldase was carr ied out  as follows. The Incubat ion mix tu re  
was composed of o.I  ml of enzyme solut ion and o 2 ml of o 2 M ace ta te  buffer (pH 4_o), 
conta in ing o 2 mg  of p -n l t r opheny l  f l - I )-xylopyranoslde and o I mmole  of NaC1 After  
incuba t ion  for 15 man at  37 °, 2 ml of I M Na2CO a solut ion were added  and l ibera ted  
p -mt ropheno l  was measured  wlth  the  absorbance  bemg at  420 rap_ Prote in  content  
of the  enzyme p repa ra t ion  was measured  b y  the me thod  of LOWRY et al 5 with bovine 
serum a lbumin  as a s t a n d a r d  The entire procedure  of purif icat ion was carr ied out  
be tween o ° and  5 °. 250 g of the  hver  of C lampas were homogenized with  IOOO ml of 
I M NaC1 solut ion for 5 rain. Af te r  centr l fugat lon,  the  supe rna t an t  was brought  to 
37% sa tu ra t lon  with  (NH4)2SO 4 and centr i fuged The prec ip i ta te  was dissolved m 
50 ml of dis t i l led water ,  d ia lyzed  agains t  dis t i l led water  overnight ,  ad jus ted  to p H  4 
b y  the  add i t ion  of I M acetic acid and centr i fuged.  Abou t  500 ml of the  supe rna t an t  
solut ion were d la lyzed  agains t  o o I  M ace ta te  buffer (pH 4 o) overnight ,  hea ted  a t  
55 ° for 3 mln and centr i fuged The supe rna t an t  was appl ied  to a column of CM-cellulose 
(5 cm × 60 cm) buffered with  o oI  M ace ta te  buffer (pH 4 o) and washed with  the  same 
buffer  conta in ing  o. I  M NaC1 solut ion I t  was then eluted with  the  same buffer con- 
t a m i n g  o 4 M NaC1 The majo r  act ive fract ions of the  e luate  (about  340 ml) were 
pooled,  concen t ra t ed  to 13_ 5 ml b y  dialysis  agains t  polyethyleneglycol ,  appl ied  to a 
co lumn of Sephadex  G-2oo (3 cm × IOO cm) equi l ibra ted  with  o I M NaC1 and e luted 
wi th  the  same solut ion The ma}or act ive fract ions of the  e luate  (9 ° ml) were pooled 
and apphed  to a column of h y d r o x y l a p a t i t e  (2 cm × 2 cm). Af ter  the  column was 
washed wi th  2 % Na2SO 4 solution, f l -xylosldase was e lu ted  with 4 %  Na2SO 4 solution. 
The most  act ive fract ions of the  e luate  (15 ml) were pooled and s tored at  - -20  ° as 
purif ied fl-xylosidase 

W i t h  this procedure  88-fold purif icat ion was a t t a m e d  wi th  a recovery  of 5 % 
The purified f l-xylosldase hydro lyzed  I 83 #moles  of p - m t r o p h e n y l  fl-D-xyloslde per  
m m  per  mg of protein_ 

This purif ied fl-xylosldase p repa ra t ion  was p rac t i ca l ly  free from protease  ac t iv i ty  
and from all o ther  glycosidase act ivi t ies  tes ted  (a-glucosldase, a- or f l-galactosidase,  
a- or f l -mannosidase,  a-L-fucosidase, a- or f l -N-acety lg lucosamlnldase  and ~-N-ace ty l -  
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galactosamlnidase), except a weak fl-glucosIdase activity, which may be regarded as 
the secondary action of the fl-xylosldase (M FIJKUI)A AND F EGAMI, unpubhshed 
data) 

The purified fl-xylosidase hydrolyzed 0-fl-xylosyl L-serme The reaction mixture 
consisted of 148/~g of enzyme, IOO #g of O-/~-xylosyl L-serme G, IO #1 of I M acetate 
buffer (pH 4 o) and IOO #moles of NaCI_ Its total volume was IiO #1 and a few drops of 
toluene were added During incubation for 18 h at 37 °, 19 8 #g of xylose were released 
as measured by the method of PARK AND JOHNSON 7 Thin-layer chromatography of 
the reactmn products was carried out on plates coated with silica gel using the solvent 
system n-propanol-ethyl acetate-water (7 3-I, v/v/v)_ Only one spot, corresponding 
to xylose, could be detected by anisaldehyde H2SO 4 reagent s In control experiments, 
no trace amounts of xylose or of other sugars could be detected This enzyme also 
hydrolyzed stem bromelam glycopeptlde The reaction mixture consisted of o 478 
#mole of stem bromelain glycopeptide 9, IOO/~1 of o I M citrate phosphate buffer (pH 4 o), 
6 mg of NaC1 and 55o/~g of enzyme Its final volume was 3oo #1 and 3 #1 of toluene were 
added After incubation for 65 h at 37 °, the reaction mixture was desalted and sublected 
to paper chromatography using ethylacetate-acetate water (31 3, v/v/v) On the 
chromatogram only xylose was detected by alkaline silver nitrate reagent ~° In the 
control experiment, no trace amounts of xylose or other sugars could be detected 
o 42/,mole of xylose was released as measured by quantitative paper chromatography 
These results clearly indicate that stem bromelain glycopeptlde has a xylose at the 
non-reducing terminus Further details will be reported elsewhere 

The authors are greatly indebted to Dr_ F. TOMINAGA for the gift of 0-/5-xylosyl 
L-serlne They also wish to thank the Seikagaku Kogyo Co for the supply of C lampas 
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