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The  effect of estradiol p r e t r e a t m e n t  on the serine aldolase 
act iv i ty  of rat  uter i *  

Prev ious  s tud ies  f rom th i s  l abora to ry  h a v e  d e m o n s t r a t e d  t h e  h igh  sens i t iv i ty  of cer ta in  "one  
c a r b o n "  metabol ic  p a t h w a y s  to es t rogen  admin i s t r a t i on l ,  2. Six hou r s  af ter  a single in ject ion of 
estradiol ,  t h e  incorpora t ion  of glycine-2-14C a n d  formate-14C into acid-soluble serine b y  su rv iv ing  
u te r ine  s e g m e n t s  was  increased respect ive ly  to  2 and  3 t imes  the  control  level 1. The  convers ion  
of  serine-3-14C to fo rma te  was  also s t i mu l a t ed  ~. These  resu l t s  p~ompted  an  inves t iga t ion  of the  
effect  of es t radiol  p r e t r e a t m e n t  on the  level of serine aldolase ac t iv i ty  in t he  r a t  u te rus .  

At  v a r y i n g  t imes  af ter  the  i n t r avenous  in ject ion of io # g  of es t radiol-3, i  7fl to ovar iec tomized  
ra ts ,  t h e  an imals  were sacrificed and  io  % uter ine  h o m o g e n a t e s  p repared  in t he  buffered sucrose 
m e d i u m  of HOAGLAND et al. 3. Aliquots  of t hese  h o m o g e n a t e s  were i ncuba t ed  in a N~ a t m o s p h e r e  
a t  37 ° in t he  following m e d i u m :  3 / , m o l e s  glycine-2-14C (i/zc//~mole),  3 #mo le  fo rmaldehyde ,  
1. 5 / , m o l e  t e t rahydrofo l ic  acid (THFA) ,  and  0.05 ml  o . 5 M  K I H P O 4 - K H 2 P O  4 buffer,  p H  7.4, 
in a final v o l u m e  of 1. 5 ml.  T H F A  was  p repared  according to  t he  m e t h o d  of BROQUlST et al. 4. 
T h e  reac t ion  was  t e r m i n a t e d  b y  the  addi t ion  of o.125 ilfl of glacial acetic a c i d - 8 8 %  formic 
acid m i x t u r e  (i 3 : I). Af te r  di lut ion to 2 ml,  t he  p rec ip i ta ted  pro te in  was  r emoved  by  cen t r i fuga t ion  
a n d  1.5 m g  each of nonrad ioac t ive  glycine a n d  serine added  to the  s u p e r n a t a n t  as carrier.  

Dupl ica te  io / z l  a l iquots  of th i s  s u p e r n a t a n t  were appl ied as two sepa ra te  bands ,  2 cm  long 
a n d  2 cm apar t ,  on  15 X 92 cm s t r ips  of W h a t m a n  No. i p ape r  which  were buffered wi th  I M 
a c e t i c -  i M formic acid m i x t u r e  a t  p H  2.1. Good separa t ions  were ach ieved  b y  h igh  potent ia l  
e lect rophoresis*  * af ter  45 rain a t  12,000 vol t s  a n d  8 m A  5. After  d ry ing  in air, t h e  dupl ica te  phero-  
g r a m s  were s epa ra t ed  lengthwise  and  t he  ami no  acids localized b y  w a r m i n g  briefly t he  guide 
p h e r o g r a m ,  wh ich  h a d  been  dipped t h r o u g h  a solut ion of o.2 % n i n h y d r i n  in acetone.  The  corre- 
s p o n d i n g  sect ion of t he  dupl ica te  p h e r o g r a m  con ta in ing  t he  serine b a n d  was  e lu ted  wi th  wate r  
a n d  p l a t ed  on a l u m i n u m  p l anche t s  for count ing .  T he  da t a  are expressed  as t he  to ta l  n u m b e r  
of  c o u n t s  incorpora ted  in to  se r ine /mg d ry  we igh t  of p ro te in  residue. 

U n d e r  t he  condi t ions  used,  t he  incorpora t ion  of rad ioac t iv i ty  f rom glyeine-2-14C into serine 
was  l inear  wi th  t ime  over  a 3 ° rain i ncuba t i on  period and  propor t ional  to t i ssue  concen t ra t ion  
w i th  up  to  I m l  of a i o % homogena t e .  T he  add i t ion  of adenos ine  t r iphospha te ,  d iphosphopyr id ine  
nucleot ide,  t r i phosphopy r i d i ne  nucleot ide,  hexose  d iphospha te ,  phosphocrea t ine ,  or pyr idoxa l  
p h o s p h a t e  did no t  faci l i tate  t he  reaction.  A t t e m p t s  to conver t  formateA4C into serine were un-  
successful ,  despi te  ex tens ive  efforts to for t i fy  the  s y s t e m  wi th  va r ious  cofactors.  The  difficulty 
a p p e a r e d  to  lie in the  ini t ial  ac t iva t ion  of t he  formate .  
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Fig. i .  Serine aldolase ac t iv i ty  in 0.5 ml  
Of IO % ute r ine  h o m o g e n a t e s  a t  v a r y i n g  
t imes  af ter  admin i s t r a t i on  of estradiol .  

I n c u b a t e d  io  rain a t  37 °. 

T h e  effect of p r e t r e a t m e n t  wi th  a single io  /zg dose of estradiol  on t he  level of serine aldolase 
ac t i v i t y  is shown  in Fig. I. D u r i n g  a period of 18 h following t he  admin i s t r a t i on  of t he  hormone ,  
t he  serine aldolase ac t iv i ty  increased l inear ly  wi th  t i me  to 4 t imes  the  control  level. T h u s  one 
of t he  ear ly  effects of es t rogen  on u te r ine  m e t a b o l i s m  has  been d e m o n s t r a t e d  as a change  in 

* Th i s  work  was  suppor t ed  by  the  A lexande r  and  Marga re t  S tewar t  T r u s t  F u n d ,  G r a n t  No. 
1897 f rom t h e  Un i t ed  S ta tes  Publ ic  H e a l t h  Service, and  a n  ins t i tu t iona l  g r a n t  f rom the  Amer i can  
Cance r  Society.  

* * A  h igh  po ten t ia l  e lectrophoresis  a p p a r a t u s  des igned in col laborat ion wi th  Gilson Medical 
Electronics ,  714 Marke t  Place,  Madison,  Wiscons in  was  used  in these  exper imen t s .  
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enzyme activity. Experiments  are now in progress to determine whether the increased serine 
aldolase activi ty results from activation of pre-existing enzyme or from the de novo synthesis 
of new enzyme, and to determine also the role of the hormone in this process. 

McA rdle Memorial Laboratory, University o/ Wisconsin Medical School, 
Madison, Wis. (U.S.A.) 
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Methylation of uracil deoxyriboside by soluble enzymes of thymus 

Administrat ion of serine-3-14C or z~C-labelled formate or formaldehyde to animals leads to ex- 
tensive incorporation of 14C into thymine  of tissue deoxynucleic acids (DNA) 1-3, suggesting the 
synthesis  of thymine  from a uracil precursor. Of various (2-14C)uracil derivatives administered to 
rats  the best precursor of DNA thymidine was found to be uracil deoxyriboside*, suggesting tha t  
in the intact  animal the latter nucleoside is methylated to give thymidine.  In confirmation of 
this view PRUSOFF, LAJTHA AND W~LCH 5 observed tha t  deoxyuridine st imulated the incorporation 
of x4c-formate into DNA thymine  by Ehrlich ascites turnout  cells, and FRIEIgKIN AND ROBERTS 6 
reported the conversion of (2-14C)uracil deoxyriboside to DNA thymidine by bone marrow cell 
suspensions and minced chicken embryo. Both groups of workers reported an inhibition of the 
conversion of uracil deoxyliboside to DNA thymidine  by aminopterin. 

A synthesis  of thymidine  from uracil deoxyriboside and serine-3-1iC has now been achieved 
in the presence of the clear superna tant  from rabbit  t hymus  homogenate.  The reaction has been 
followed by isolating the synthesised thymidine  with the aid of unlabeLled carrier thymidine.  
After chromatography on paper using butanol-ammonia  as solvent, the eluted thymidine was 
further purified by chromatography on Dowex-t-chloride. Untreated t h y m u s  supernatant  cata- 
lysed the incorporation of 14C from serine into thymidine in the presence of uracil deoxyriboside 
but,  when boiled or treated with Dowex-I-chloride, incorporation did not  occur. Thymus  super- 
na t an t  which had been treated with Dowex-i-chloride (ioo mg/ml of supernatant)  could be 
reactivated for op t imum incorporation of 14C from serine-3-14C into thynaidine by the addition 
to the solution of te t rahydropteroyl  g lu tamate  (Io-3M), adenosine tr iphosphate (Io-3M) and 
reduced diphosphopyridine nucleotide as well as uracil deoxyriboside. Omission of tetrahydro- 
pteroyl g lutamate  caused a 2o to 3o-fold decrease in the reaction rate. Pyridoxal phosphate,  
tr iphosphopyridine nucleotide and cobalamine do not  increase the rate of incorporation. 

In a preliminary experiment, 14C from formate or formaldehyde was incorporated into 
thymidine at  a much lower rate than  from serine-3-14C. When uracil deoxyriboside was replaced 
by uridine, dihydrouridine or dihydrouracil deoxyriboside, the rate of incorporation of serine-3-z4C 
into thymidine was lowered considerably, so tha t  uridine, dihydrouridine and dihydrouracil 
deoxyriboside are not  intermediates in the conversion of uracil deoxyriboside to thymidine.  

The incorporation of serine-3-14C into thymidine with uracil deoxyriboside as precursor was 
much greater than  incorporation into thymine  using uracil as precursor, or into thymidine- 
5 ' -phosphate using uracil deoxyriboside-5'-phosphate as precursor. In a preliminary experiment, 
14C-thymidine formed by t h y m u s  extract  was degraded to yield iodoform from the thymine 
methyl  carbon 1. The radioactivity of the isolated iodoform accounted for all the radioactivity of 
the thymine.  
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