
864 Specialia EXPERIENTIA 33/7 

ske le ta l  muscle  4. In  t he  case of a b u r n  however ,  insu l in  
res i s tance  and  glucose in to l e rance  increase  th i s  requi re-  
m e n t  for fa t .  Mobi l i za t ion  of f a t t y  acids f rom adipose  
t i ssue  occurs  a t  24 h a f t e r  a b u r n  5. I f  t h i s  mob i l i za t i on  
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does n o t  occur  p r io r  to  th i s  t i m e  t h e n  t he  increase  in 
p l a s m a  c a r n i t i n e  a t  6 h pos t  b u r n  m a y  be  due to an  in-  
a d e q u a t e  s u p p l y  of f a t t y  acids in t he  b lood for the  ut i l i -  
za t ion  of ava i l ab le  ca rn i t ine .  
A r e f r a c t o r y  per iod  appea r s  to  exis t  for up  to 24 h fol- 
lowing i n j u r y  in r a t s  rece iv ing  a 20~ b o d y  surface  scald 
for 30 sec in a n  83~ w a t e r  b a t h %  D u r i n g  th i s  pe r iod  
the re  is a decreased  u t i l i za t ion  of oxygen  and  ene rgy  
s u b s t r a t e s  a c c o m p a n i e d  b y  a d rop  in colon t e m p e r a t u r e .  
Therefore ,  an  a l t e r n a t e  poss ib i l i ty  is t h a t  t he  increase  in 
ca rn i t i ne  a t  6 h pos t  b u r n  m a y  be  a m a n i f e s t a t i o n  of t h e  
decreased  o x i d a t i o n  of f a t t y  acids r a t h e r  t h a n  occur r ing  
seconda ry  to a def ic iency of p l a s m a  free f a t t y  acids as 
m e n t i o n e d  above .  
S u b s e q u e n t  to  t h e  6 h in te rva l ,  t he  f l uc tua t ions  obse rved  
in p l a s m a  c a r n i t i n e  f rom one s amp l ing  i n t e rva l  to  the  n e x t  
m a y  r e p r e s e n t  a c a rn i t i ne  b i o r h y t h m  since b o t h  con t ro l  
and  e x p e r i m e n t a l  groups  a p p e a r  to  follow the  same pa t -  
te rns .  

4 A.L. Lehninger, Biochemistry, 6th ed., p. 417. Worth Inc., New 
York 1972. 

5 G. Birke, L. A. Carlson and S. O. Liljedahl, Acta reed. scand. 178, 
337 (196.5). 

6 H.B.  Stoner, Ann. N. Y. Acad. Sci. 150, 469 (1968). 

Galactosy l transferase  of N e u r o s p o r a  t 

A. Fors thoefe l  a n d  N. C. Mishra  

Department o/Biology, Genetic Laboratory, University o/South Carolina, Columbia (S. Carolina 29208, USA), 
8 December 7976 

Summary. A n  enzyme,  ga lac tosy l t r ans fe rase ,  able  to  ca ta lyze  t he  f o r m a t i o n  of ga lac tose  po lymers  was de tec ted  in 
cell-free e x t r a c t s  of a wild t y p e  s t r a in  of N e u r o s p o r a  crassa.  E n z y m e  a c t i v i t y  was found  in b o t h  t he  s u p e r n a t a n t  and  
t he  par t ic le  f r ac t ions  a f t e r  c en t r i f uga t i on  a t  100,000 •  The  e n z y m e  assayed  in the  100,000 •  s u p e r n a t a n t  showed  
a 4fold di f ference in specific a c t i v i t y  as c o m p a r e d  to  t h a t  found  in t he  pa r t i c l e  f rac t ion.  

Ga l ac to sy l t r ans f e r a se  in  N e u r o s p o r a  crassa.  The  role of 
d i f fe ren t  c a r b o h y d r a t e  po lymer s  in  d e t e r m i n i n g  t he  mor -  
pho logy  of N e u r o s p o r a  has  been  rev iewed 2. Much  evi-  
dence  exis t  to  s u p p o r t  t he  hypo thes i s  t h a t  the  cell wal l  
componen t s ,  p r i m a r i l y  c a r b o h y d r a t e  in  na tu re ,  h a v e  a n  
i m p o r t a n t  p a r t  in  t h e  d e t e r m i n a t i o n  of t he  m o r p h o l o g y  
of N e u r o s p o r a  3. Severa l  i n d e p e n d e n t  i nves t iga to r s  h a v e  
r epo r t ed  t he  p resence  of ga l ac to samine - r i ch  po lymers  in 
t he  cell wal l  of N e u r o s p o r a  crassa4, 5. I t  h a s  been  sug- 
ges ted  t h a t  po lymer s  l lave a role in t h e  r egu la t i on  of 
morphogenes i s  a n d  g r o w t h  in Neurospo ra  6. Galac tose  ha s  
been  shown  to a l t e r  t he  m o r p h o l o g y  of N e u r o s p o r a  w h e n  
used as t he  sole source of c a r b o n  in a cu l tu re  m e d i u m  ~. I n  
such  a m e d i u m  the  n o r m a l l y  f i l amen tous  wild t y p e  s t r a i n  
grew as t i g h t  r e s t r i c t ed  colonies. In  th i s  p a p e r  we descr ibe  
a n  e n z y m e  (ga lac tosy l t ransfe rase)  in  N e u r o s p o r a  c rassa  
w h i c h  is able  to  t r a n s f e r  ga lac tose  f rom U D P - g a l a c t o s e  to 
a ga lac tose  p o l y m e  r. 
Materials and methods. St r a i n :  A wild t y p e  s t r a i n  of 
N e u r o s p o r a  c rassa  R L  3-8A (Rockefel ler  Un ive r s i ty ) ,  was 
used. Cul tu res  were g rown in Vogel 's  m i n i m a l  m e d i u m  s 
c o n t a i n i n g  2% sucrose  in s h a k e n  cu l tu res  a t  26~ 
Chemica ls  : U r id ine  d i p h o s p h a t e  ga lac tose-aH(N)  and  
Aquaso l  were p u r c h a s e d  f rom New E n g l a n d  Nuc lea r  Cor- 
po ra t i on .  Ur id ine  5' d iphosphoga lac tose  a n d  glycylglyeine  
were p u r c h a s e d  f rom Sigma Chemica l  Co. 
E n z y m e  e x t r a c t i o n :  N e u r o s p o r a  myce l i a  (36-40 h cul- 

tures)  were h a r v e s t e d  b y  f i l t r a t ion  us ing  W h a t m a n  1 a n d  
g round  a t  4 ~ w i t h  twice  t h e  we t  we igh t  of sea sand.  The  
cell lysa te  was  suspended  in 4-5  vo lumes  of 0.025 M gly- 
cylglycine buf fe r  p H  7.5 a n d  cen t r i fuged  a t  1000 •  for 
15 rain.  All c en t r i f uga t i ons  were pe r fo rmed  a t  4~ The  
s u p e r n a t a n t  so lu t ion  was cen t r i fuged  a t  100,000 •  for 
1 h. This  s u p e r n a t a n t  will be  re fe r red  to as s u p e r n a t a n t  I I .  
The  pel le t  was  dissolved in 5 ml  of t he  buffer .  B o t h  super-  
n a t a n t  I I  and  t he  pel le t  were  a s sayed  for enzyme  ac t iv i ty .  
Assay  for ga l ac to sy l t r ans fe r a se :  E n z y m e  a c t i v i t y  was  
d e t e r m i n e d  b y  i n c u b a t i n g  a n  a p p r o p r i a t e  v o l u m e  of 
s u p e r n a t a n t  I I  or pe l le t  ( con ta in ing  1.5-2.0 m g  of p ro te in )  
w i t h  0.8 ml  of 0.025 M glycylglycine  buf fe r  p H  7.5, 0.4 ml  
of 0.1 M MnC12, 0.05 ml  of UDP-galac tose-SH(0.5  ~xCi) 
and  0.02 ml  U D P - g a l a c t o s e  (100 vg) a t  37~ for 60 min .  
The  r eac t i on  was s topped  b y  chi l l ing t h e  m i x t u r e  in  a n  
ice b a t h  for 10 m i n  and  a d d i n g  an  equa l  vo lume  of 95% 
e thanol .  The  p rec ip i t a t e  was col lected on  glass f ibre  
f i l ters  (Gelman,  Type  A, 25 mm)  and  washed  severa l  
t imes  w i t h  95% e thanol .  The  f i l ters  were dr ied  and  p laced  
in to  via ls  c o n t a i n i n g  8 ml  of Aquaso l  a n d  c o u n t e d  in a 
B e c k m a n  LS-230  l iquid  sc in t i l l a t ion  counter .  P ro t e in  was 
d e t e r m i n e d  b y  t he  m e t h o d  of L o w r y  e t  a12. Specific 
a c t i v i t y  is expressed  as c p m / m g  of pro te in .  
D e t e r m i n a t i o n  of galac tose  i n c o r p o r a t i o n :  The  r eac t ion  
p r o d u c t s  f rom s u p e r n a t a n t  I I  a n d  t he  pe l le t  were w a s h e d  
severa l  t imes  w i t h  cold 95% e t h a n o l  and  t h e  p rec ip i t a t e  
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Comparison of incorporation of UDP-galactose-3H in supernatant 
and pellet fractions and the effect of different conce~trations of crude 
extract 

Protein (mg) CPM 

0 249 Assay mixturewithout crude extract 

Assay mixturewithoutUDP-galactose- 
3Hwith supernatant II 

Complete assay mixture with 
supernatant II 

Complete assay mixture with pellet 

4.5 99 

0.9 5426 
1.8 45025 
4.5 48483 
9.0 70850 

1.16 5502 
2.32 14430 
5.8 26900 

11.6 35764 

Incubation was carried out as described in the methods. Each assay 
was brought to a constant volume with 0.025 M glycylglycine buffer 
pH 7.5. 

was  sub jec ted  to hydro lys is  in 3N HC1 at  100~ for 2 h. 
The HC1 was evapora t ed  and  the  residue dissolved in 
0.1 ml of H~O. Descending  c h r o m a t o g r a p h y  was carr ied 
ou t  on W h a t m a n  1 pape r  in e thy l  ace t a t e -py r id ine -wa te r  
(8 :2 :1  v/v) for 19 h a t  25~ The c h r o m a t o g r a m  was  
developed wi th  d iphenylamine-an i l ine  1~ and 1-cm wide 
s t r ips  were cut  into squares  and  coun ted  in a B e c k m a n  
LS-230 l iquid scint i l la t ion coun te r  wi th  to luene-phosphor  
(Fisher). The following s t a n d a r d  monosacchar ides  were 
used for c h r o m a t o g r a p h y :  D-glucose, D-galactose,  n- 
ace ty lg lucosamine  and  n-ace ty lga lac tosamine .  
Results. These s tudies  provide  evidence for the  presence  
of an enzyme  in Nenrospora  crassa t h a t  is able to ca ta lyze  
the  t r ans fe r  to galactose f rom UDP-ga lac tose  to a galactose 
acceptor .  This enzyme  will be referred to  as galactosyl-  
t ransferase .  Inco rpo ra t ion  of UDP-galac tose-~H was 
grea te r  in the  s u p e r n a t a n t  I I  t h a n  in the  pellet  as shown 
in the  table .  I nco rpo ra t i on  was  shown to increase in a 
l inear m a n n e r  when  the  a m o u n t  of pro te in  added  to t he  
assay mix tu re  was increased.  These da t a  are p resen ted  in 
the  table.  The specific ac t iv i ty  of the  enzyme in the  
s u p e r n a t a n t  I I  f rac t ion increased l inearly w i th  a maxi -  
m u m  of 25,014 c p m / m g  prote in .  The m a x i m u m  ac t iv i ty  

shown in the  pel le t  f rac t ion was 6220 cpm/mg.  Thus  the re  
was  a 4fotd difference in the  specific ac t iv i ty  of the  2 frac-  
t ions. The enzyme  showed an absolu te  r equ i r emen t  for 
manganese  for i ts  ac t iv i ty .  The radioac t ive  c a r b o h y d r a t e  
incorpora ted  was ident i f ied by  descending  ch roma to -  
graphy.  All r ad ioac t iv i ty  was shown to co ch ro ma t o g raph  
wi th  galactose in the  s u p e r n a t a n t  I I  f rac t ion  only. 
Discussion. The res t r ic ted  g rowth  exh ib i t ed  by  wild t ype  
Neurospora  when  grown in a cul ture  m e d i u m  conta in ing  
galactose as the  sole ca rbon  source suggests  the  impor-  
t ance  of galactose in the  morphogenes i s  of NeurosporaT. 
A possible regula tory  role for galactose po lymers  in Neu- 
rospora  morphogenes i s  has  been previous ly  shown 8. How-  
ever,  the  b iochemical  na tu re  of the  effect  of galactose has 
no t  ye t  been elucidated.  
The p resen t  inves t iga t ions  describe a ga lac tosy l t rans -  
ferase t h a t  is able to effect  the  fo rmat ion  of galactose poly-  
mers  in Neurospora .  F u r t h e r  s tudies  would  be of in te res t  
in de te rmin ing  the  precise role of galactose and galactosyl-  
t ransferases  in the  g rowth  and morpho logy  of Neuro-  
spora.  One approach  to such future  inves t iga t ions  would 
involve the  abi l i ty  of ga lac tosy l t ransferase  to confer  con- 
canaval in  A agglu t inabi l i ty  to  cer ta in  cell types  11. Con- 
canaval in  A, a Iectin ob ta ined  f rom Jack  beans,  is known  
to  agglu t ina te  slime m u t a n t  of Neurospora  12. This  ob- 
se rva t ion  would offer the  o p p o r t u n i t y  for a b iochemical  
genet ic  analysis  of ga lac tosyl t ransferase  by  selecting for 
m u t a n t s  of this  enzyme  due to the i r  inabi l i ty  to aggluti-  
na te  in the  presence of concanava l in  A. 
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( C a - M g ) A T P a s e  ac t iv i ty  of h u m a n  e r y t h r o c y t e  m e m b r a n e s :  Inf luence  of incubat ion  buffer  1 
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Summary. Act iv i ty  of the  (Ca-Mg)ATPase of h u m a n  red blood cell m e m b r a n e s  is h ighly  d e p e n d e n t  on the  specific 
buffer  used in t he  ATPase  assay.  Ac t iv i ty  is h ighes t  in h is t id ine  and /o r  imidazole buffers  and is lowest  in H E P E S  buffer.  

There  is now general  ag reemen t  t h a t  the  (Ca-Mg)ATPase 
of the  h u m a n  e r y t h r o c y t e  (RBC) m e m b r a n e  is associa ted 
wi th  the  act ive  t r a n s p o r t  of Ca f rom the  cell 2. There  is 
less agreement ,  however ,  on the  m a g n i t u d e  of the  (Ca-Mg)- 
ATPase  ac t iv i ty  of seemingly  comparab le  p repa ra t ions  
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