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SUMMAI{V 

( la lactos\ , l  t ransferase  ac t iv i ty  was found in a var ie ty  of sources including ra t  
and  chicken tissues, bovine thyr(fid part icles ,  r abb i t  gastr ic  mucosa,  I. cell men> 
branes,  opossum, guinea pig, ba t  and  hamste r  m a m m a r \ '  glands and milk fr~m~ the 
ba t  and horse. Enzymat i c  activit \" was measured  using g luc .se  and N-ac r tx l -  
g lueosamine as subs t ra tes  in the absence and presence ~f b~vine ~,-laetalbumin. 

1NTI?.{)D U(PTI(IN 

I.actose svn the tase  (UDPgalact~)se:D-glucose I -ga lae tosy l  t~-ans%rase; l{t" 
2.4.I.22) ca ta lyzes  the  format ion of lactose (Eqn. I). 

M n  °- 
I'Dl't:;dact¢~se } glucose- -lactose ! [~l)P (11 

This react ion requires two proteins,  a ga lac tosy l  t rans | \ ' r ase  and a- lac ta lbunf in  l'.l- 
significant ae t iv i tv .  However ,  the react ion m a y  be ca ta lyzed  b\" the ga lac t . s> l  
t ransferase  in the absence of a - l ac ta lbumin  when the glucose concent la t ion  is high 
(K,~ : 1.4 .XI) e. a -Lac t a lbumin  lowers the appa ren t  K~n. f~r glucose s .  tha t  it bee . rues  
a good subst ra te .  The ga lac tosyl  t ransferase  will t ransfer  galaetose to a var ie ty  ~)1 
ca rbohyd ra t e  aeceptors  such as X-acetyl .~lucosamine {l{qn. 2), /¢-i-4 l inked glye,~sides 
and the ca rbohyd ra t e  s ide-chain of glycopr()teins such as oval lmmin a. 

.M n'2 d 

I'l)l'-~da~tose ! .\r-acetyl~hlco~amim . . . . . . . . . .  \-;/cct\ilacto~aminc ('l~l' (-'i 

~,- l .actalbumin m a r k e d l y  inhibi ts  the t ransfer  of galaetose to X-ace ty lg lucosandm'  
but  inhibi ts  the t ransfer  s l ight ly  to po lymers  of N-ace ty lg lueosamine  and ()\:albumin a. 
l ' he  pr incipal  function of the ga lac t~syl  t ransferase  in tissues othel" than lac ta t ing  
m a m m a r \  t issue is to t ransfer  galactose to app rop r i a t e  earboh\dra t~ ,  side chain ,H 
g lycoprote ins  and on this  basis it  would l)e p red ic ted  tha t  the galactosyl  t ransferas r  
w~mld be found in many  tissues. 

The purpose  of this  stud}' was t{, examine  a \ ' a r i e t \  of  smm'es  l,~r galact~sy[ 
transf~,rase ac t iv i ty  in order  to de te rmine  its d is t r ibut ion .  The cri ter ia  f . r  s imi lar i ty  

l?i,,ct~m, l~z,/~ttv.<..-1eta. 23 ~, (I~)7~)~.-'5 4 ~'s 



t 2 t J  l /  1,2, i - I I / ~ ; I ; ! ¢ A I . I >  +I i, 

,~t: the enzyme lr(m~ different sources is that ~z-lactalbumin should stiinuhlte the ~, 
action when gluc(~se is the substrate and inhibit the reaction when A' acet~:lglu,=~- 
amine is the substratc. 

MA'I'ERIALS AND METH()I)S 

in general, assays were perfl)rmed as previously described 4 and exceptions are 
recorded. The concentration of bovine a-h,:talbumin used was I mg/ml to stimulate 
in the presence of glucose and to inhibit in the presence of N-acetylglucosamine. N~ 
attempt was made to optimize assay conditions for the various tissues. For rat 
(Holtzman) and chicken (I.eghorn) tissues i g was homogenized with 2 ml of homo- 
genizing buffer 4 and centrifuged at 5 o o .  g for 15 rain. The supernatant solution 
was made o.2'}o in Tween 8o and assayed at pH 9.o. The reaction was stopped by 
boiling for I rain. Fresh bovine thyroid particles were prepared a except that I g ~f 
tissue was homogenized with 5 ml of homogenizing buffer 4. Tile pellet was suspended 
in a minimum volume of o.25 M sucrose and assayed at pH 7.5 in the presence of o.2 (!i, 
Tween 8o. L cells a were obtained from Dr. Higgins of this department and membranes 
were prepared bv a procedure described fllr tile preparation of membranes from 
Ehrlich ascites tumor cells 6. The lyophilized material (Step 2) was dissolved in o. 5 .M 
glycylglycine and assayed at pH 7.5 in the presence of o.i % Tween 80. The reaction 
was stopped by boiling and the activity observed represents that from ~.2-zo ;) cells. 
Particles from rabbit, rat and chicken gastric mucosa were prepared by the method 
of ZIOERMAN el al.  7 and the activity assayed at pH 9.o represents the particles obo 
tained from I g of tissue. Homogenates from tile mammary glands of the bat 
(Mexican Free-Tailed), opossum, guinea pig and hamster were prepared as previously 
described 4. Horse and bat milk were centrifuged at I5 ooo × g for 25 min at 4 -  The 
fluid between tile fat layer and the precipitate was used as the enzyme source. 
Activity is expressed as units per ml of milk. 

RESULTS AND DISCUSSION 

The results of the assays using glucose and N-acetylglucosamine as substrates 
in the absence and presence of a-lactalbumin are presented in Table I. In the highly 
purified bovine system a-lactalbumin stimulates the reaction when glucose is the 
substrate and inhibits when N-acetylglucosamine is the substrate. Most of the sources 
examined in tile study exhibit this pattern which indicates that this galactosyl 
transferase is wide-spread and has similar properties. This is compatible with the 
view that its principal biological function is concerned with tile transfer of galactose 
to a N-acetylglucosamine residue in the carbohydrate side-chains of glycoproteins. 
The mammary gland is unique since it produces a-lactalbumin which can modify 
this transferase so that it forms lactose readily in the presence of glucose. This study 
has shown that lactose was synthesized by all tissues in the presence of bovine ¢~- 
lactalbumin. 

SPIRO AND SPIRO 5 have isolated a galactosyl transferase from the thyroid which 
transfers galactose to thyroglobulin and N-acetylglucosamine and have suggested 
the transfer may be catalyzed by two separate enzymes. They also have reported 
that the enzyme does not transfer galactose to glucose. The present study shows that 
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I'or d c t 4 i l s .  

the thyro id  par t ic les  t ransfer  ga lac tose  to glucose under  the proper  c~)nditi~)ns and 
this react ion is s t imula ted  by ¢z-hactalbumin. ( ) ther  s tudies with the bovine milk 
galactosyl  t ransferase  have shown tha t  the enzyme ('an t ransfer  gala('t~)se t~ a 
varlet\" of acceptors  under  the appr~q)riate e.ndit ions:L ( ' A C C . \ M  A N I )  I£YI.AI,P ~ l l a V c  

suggested tha t  it  is unl ike ly  tha t  a - l ac ta lbumin  would modif \ '  the acceptor  specificity 
of  a meml~rane-bound galac tosyl  t ransferase  prepared  from Ascites cells, l ' he  results  
with the I .  cell membranes  (Table 1) show tha t  ~- laeta lbun/ in  does s t imula te  thu 
f()rmation ()f lactose fr()m glucose. Recent stu(lies s have sh<~wn tha t  the galm't~,syl 
t ransferase  can be use(i as an indica tor  e n z y m e  for (h)lgi a l )para tus  and hence it is 
suspected tha t  it would be widely d is t r ibu ted ,  l ' he  results  with the l/~ammar',  ghmd 
tissues and milks are s imilar  to th~>e ob ta ined  lr~m) other  specie¢ ~ except  in h~rsu 
milk where :~ lae ta lbumin  inhibi ted the t ransfer  of galactose t<~ glucose. High concert 
t ra t ions  ~)1 r t - laetalbumin can inhibi t  the galach)svl  t ransl \ ' rase  reaet i ,m an(l this m a \  

be the reas~m for the observed inhibi t ion 4, The r.ala,~- "cto>vl. t ransferase  present  in 
embryonic  chick brain u, r abb i t  mucosal  part icles: ,  goat  coh)struln I~, and rat l i \ e r  
(;olgi s appears  t o  be s imilar  to the ~me found in o ther  tissues, 
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