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Separation of an m-galactosidase f rom rat uterus 

Although extens ive  studies have been made  of /5-galactos ldase  from var ious  
origins, a-galactosidases  are re la t ive ly  unexplored  a-Galactos idases  have been repor ted  
in  yeas ts  1, molds  1, p lan t  seeds 2, bac te r ia  a, ea r thworms  4, seminal  p lasma  5, epmdldymis ~, 
pancreas  6, and  k idney  s The presence of this  enzyme in u ter ine  tissue has not  been 

previously  repor ted  
The enzyme assay mix tu re  of I o m l  to ta l  volume conta ined  I o / , m o l e  of o- 

n l t rophenyl -a-D-galac topyranos ide ,  enzyme,  and  c i t ra te  buffer (pH 5 o), wi th  a final 
ionic s t rength  of 0.o5 This buffer is hereaf ter  referred to as c i t ra te  buffer Af ter  30 rain 
incubat ion  at  37 °, the  react ion was t e rmina ted  b y  the addi t ion  of I o m l  of o .o i  M 
Na=CO3 and the l ibera ted  n i t rophenola te  ion was de te rmined  at  420 m/* Prote in  was 
de te rmined  by  the me thod  of LOWRY et al 7 The uni t  of ac t iv i ty  is defined as / ,moles  
of n l t rophenol  l ibera ted  per  rain and specific ac t iv i ty  is defined as uni ts / rag protein.  

A pre l iminary  inves t iga t ion  demons t r a t ed  t ha t  diestrus  uter i  conta ined  ap- 
p rox ima te ly  twice the  specific ac t iv i ty  of full vagina l  estrus uteri ,  thus  only dles t rus  
uter i  from adul t  Ho l t zmann  albino ra ts  were used The uter i  were s t r ipped  of excess 
f a t t y  and vascular  tissues, sht, r insed with  deionlzed wate r  and a lO°/0 (w/v) homo- 
genate  was made  in o 90/0 NaC1 b y  blending In an all glass homogemzer  The homogena te  
was cent r l fugated  at  12 ooo × g for 20 rain at  5 ° This t empe ra tu r e  was ma in ta ined  
th roughout  the  f rac t ionat lon  procedure  The clear supernan t  was slowly b rought  to 
35% sa tu ra t ion  with  respect  to solid (NH4)=SO 4 and centr i fuged as above.  The pre- 
c ip i ta te  was dissolved in c i t ra te  buffer (o I the  volume of homogenate)  and d ia lyzed  
against  the  same buffer. This p repara t ion  was repree lp i ta ted  b y  (NH4)2SO 4 at  42~o 
sa tura t ion ,  dissolved and d ia lyzed  as before_ This solut ion was concen t ra ted  by  ul t ra-  
f i l t rat ion m a collodion bag  to give a concent ra t ion  of 30-4 ° rag/nil  

A sample  of the  concent ra ted  prote in  solut ion was placed on a Bio-Gel P-2oo 
column (4-5 cm X 48 cm packed  volume) which had  been equ lhbra ted  with  the  c i t ra te  
buffer F rac t ions  of I 5 ml were collected b y  slow elut lon wi th  the  c i t ra te  buffer The 
a-galae tos ldase  ac t iv i ty  emerged in the  first prote in  peak  The act ive fract ions were 
pooled, concen t ra ted  to I o ml, and  fur ther  f rac t lona ted  by  using CM-cellulose column 
ch roma tog raphy  The CM-cellulose column (I cm x 25 cm packed  volume) was 
equi l ibra ted  with  c i t ra te  buffer The act ive prote in  was eluted with  o I M NaC1 in 
c i t ra te  buffer Af ter  passage of a p ro tem fract ion devoid  of a-galactos idase  ac t iv i ty ,  
the  act ive p ro tem was eluted in 6-8 fract ions of 1-5 ml each 

Resul ts  of a typ ica l  purif icat ion are shown In Table  I These procedures  resul ted 
in I74-fold purif icat ion wi th  a 12% recovery of the  to ta l  act iv i ty .  The p repa ra t ion  lost 
ac t iv i ty  very  rap id ly  at  room t empera tu re  and upon freeze- thawing Pa r t i a l  p ro tec t ion  
was observed in the presence of I o mM cystelne_ Imldazole-HC1 and Trls-HC1 buffers 
wi th  ionic s t rengths  of o .o i  appeared  to be inhibitory_ The  p H  op t ima  were found to 
be 5.2 in c i t ra te  buffer, having  an ionic s t rength  of 0-05 LINEWEAVER -BURKs plots  
of melibiose and D-galactose i l lus t ra te  compet i t ive  inhibi t ion with  respect  to o-nitro- 
pheny l -a -o -ga lac topyranos ide  concentra t ion  A Km of 4 mM for the  un inh ib i ted  
react ion was de te rmined  and the  inhib i ted  react ions y ie lded K~ values of 1.64 mM 
and o 75 mM for mehbose  and n-galactose,  respect ively.  
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TABLE I 

P U R I F I C A T I O N  O F  R A T  U T E R I N E  ~ ° G A L A C T O S I D A S E  

The units  of enzyme activity refer to/~moles of nl t rophenol  hberated per mln f rom o-nitrophenyl- 
tZ-D-galactopyranomde, specific activity expressed as u m t s / m g  protein_ 

Fractzon Total Total Specrfic Pur~fi- Recovery 
pl otezn enzyme act~vzty eatzon of  enzyme 
(rag) ,*n~t, (%) 

lO% homogenate  ext rac t  3132 23 49 o 0075 (I) ioo 
Firs t  (NH4)~SO 4 pp t  80 IO 81 o 135 18 46 
Second (NH4)zSO 4 pp t  74 io 57 o 141 19 45 
Blo-Gel P-2oo 14 6 34 o 451 60 27 
CM-cellulose 2 2 8z i 307 174 12 

By use of paper chromatographic methods of LI, LI AND GHETLAR a and LI AND 
SHETLAR 4, the enzyme preparation demonstrated the liberation of galactose from o- 
introphenyl-a-D-galactopyranosmde, rafflnose, mehblose, and stachyose The relative 
rates of hydrolysis were found to be- o-nltrophenyl-a-D-galactopyranoslde, IOO, 
raffinose, 14; mehbiose, 8 ; and stachyose, 5- The preparation appeared to be capable 
of transgalactosylatlon since incubation of o 25 M mehblose with IOO units of uterine 
a-galactosldase in the citrate buffer for 3 h produced three new spots on the chromato- 
gram All three of these new spots had less moblhty than mehblose, galactose and 
glucose 

The o-nltrophenyl-a-D-galactopyranoslde substrate of the enzymc assay mixture 
was replaced by I_O/,mole of o-mtrophenyl-fl-D-galactopyranosmde, p-mtrophenyl-a- 
D-glucopyranoslde or p-nltrophenyl-/%D-glucopyranoslde_ The uterine enzyme prepa- 
ration was found to be free offl-galactosldase and {/-glucosidase activities and contain 
a relatively small amount of a-glucosldase activity 
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